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PREFACE.

Tae fields and garden crops of the Bombay Presideucy
are very numerous, Only the more important of them have
been dealt with in this work. The information given has
been collected by the writer by personal observation in
the field, from the records of ‘the Bombay Agricultural
Department, from notes kindly-put at his disposal by
Professor Middleton, late of the Baroda College ; Mr. P. R,
Mehta, M.R.A.C, of the Gujerat Revenue Survey;-and by
Professor Gammie, College of Science, Poona., Dr. Watt’s
“ Dictionary of Economic Products” and Messrs. - Duthie
and Fuller's « Field and Garden Crops ” have been freely
exploited for information.

The usefulness of the work for agricultural students,
distriet officers and others would be enhanced consider-
ably by correct illustrations and botanical descriptions
of the various plants referred to. This work the Director of
the Bombay Botanical Survey has now in hand. Professor
Gammie promises that such illustrations and descriptions
will be available, should an extended edition of the
“Bombay Field and Garden Crops™ be, in the future,
printed. The student has already at hand excellent
illustrations in Messrs. Duthie and Fuller’s “Fijeld and
Garden Crops.”

The writer’s present effort has been to give fairly full
descrxpnon of the conditions of soil and climate under which
each crop is grown, with details of cultlvatlon, outturn,
&c, It is hoped that the work will, in particular, be
useful to agricultural teachers, agricultural students, and
district officers. It will help the latter to become easily
‘acquamted than at present with Indian agricultura
‘methods and facta..
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The crops which have been described are grouped as
under :— ‘
(1) Cereals.
() Pulses.
() Oilseeds.
(4) Irrigated garden crop.
(6) Fibre planta,
(6) Fodder erops.
(7) Drugs, narcotics and dyes.

I am indebted to the office establishment of the Survey
Commissioner and Director of Land Records and Agricul-
ture for examination and correction of proofs and, in
particular, to Mr. Yashvant Nilkanth, the Superintendent
in that office.

: J. M,
Pooxa, January 1901.
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BOMBAY CEREALS.

+

TaERE are fourteen cereals in common cultivation in the Bombay
Presidency. Professor Gammie, of the College of Science, Pooua,
describes the general characters as tollows :—

The roots are fibrous, and the taller species are additionally supported
by adventitious roots thrown out from the lower joints. "The stems or
eulms are hollow or solid, and are divided into distinct joinfs, The
leaves are ulternate, ususlly long and tapering, longitadinally parallel-
veined, and the margins are often armed with forward-pointing, minute,
cutting hairs. The lower part of the leaf, which is wrapped round
the stem, is the sheath. At the apex of the sheath, where the blade of
the leaf is given off, is a small appendage, often hairy, called the ligule,
The part bearing the flowors or dnflorescence is terminal, forming pani-
cles, racemes and spikes, and the ultimate divisions are called spikelets,
Each spikelet consists of 3 or 4 or more sealy bracts, called glumes, of
which the two lowest are empty ; the third and fourth and sucoeeding
glumes, if present, are called the flowering glumes, ‘and each of these, asa
rule, contains a similar, but transparent, bract, called a pale. The actual
flower of the plant is within the pale. The external organs—perianth
of ordinary flowering plants—are represented by 2 (rarely 3 or 6)
minute, fleshy scales, oalled lodicules, The stamens are normally 3
(vavely 1, 2 or 6) ; their. stalks or filaments are threadlike and pen-
dulous, and sapport the two-celled anthers by s point on their backs
(versatile). The pollen is distributed in the form of a dry powder by
the ngency of the wind. The pistil is seated in the centre of the
flower ; its lower inflated part, which becomes the grain, is the ovary,
containing a single ovule or germ which is fertilized through the two
feathery, spreading styles which form the upper part of the pistil,
The grain i8 the fruit, and it is generally free from the flowering glume
and pale, but somatupes is adherent to them, The embryo or future
plant is small, and i situated at the base and outside the body of the
grain,

t
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Sorghum vulgare—Pers. or Andropogon Sorghum— Brot,

P - (Gujarti.
GREAT MILLET. {Jowar or Jowdri ... «+ 1 Marathi,
Jola e .. Kinarese,
Natural order—Graminec.
Tribe=Andropogonec.

It is doubtful whether jowdr was originally a native of Indis. A
form of sorghum was cultivated in India long before the introduction of
the present cultivated form of jowdr, Numerous varieties of the
cultivated form are now grown all over India. The gninea corn of
the West Indies, the dharra of Egypt, the kaffir corn of South Africa,
the broom corn of Italy, the United Btates and Aunstraliz are al!
gorghums, somewhat similar to the common jowdr of India; but
whether the species are the same cannot be stated with certainty,

Botanical Description (Professor Gammie).
Andropogon Sorghum—DBrot,

Annual, tall ; stems thick, solid ; leaves large and broad, smooth,
except nesr the base, midrib broad, margins rough and cutting,
Panicle dense, ovate, erect when young, nodding before the ripening
of the grain, branches and branchlets in crowded whorls, Spikelets in
pairs, each one-flowered, the lower stalkless, hermaphrodite and pro-
ducing a grain, the upper stalked, male only ; glumes equal; grain
white or red.

The erop occupies 7,000,000 to 8,000,000 acres annually, Its distri-

bation is regnlated by the character of the soil, as well as by the average
rainfall. Where the rainfall is excessive, it gives place to rice. On the
gorddu (sandy loam) eoils of Gujarit and the thin soils of the Deccan,
it gives place to bdjri. [Elsewhere in the Presidency, except, perhaps,
in the Panch Mah4ls, where maize is the staple, and in certain localities
favourable for wheat, it is the most important food-grain orop. In the
Konkan, on acoount of the heavy rainfall, it oconpies a very small area,
In the Deccan, Sholdpur grows nearly 1,500,000 acres, Nasik about
1,000,000, and other collectorates from 500,000 to 800,000 acres each,
In the Karnitak, Bijapur grows 1,800,000 acres, Belgaum 750,000
acres, and Dhirwér about 600,000 acres. In Gujarat, Ahmedabad
returns 350,000, Kaim 70,000, Panch Mahdls about 5,000, Breach
100,000, and Surat 118,000 acres. These, figures are, to some extent,
misleading, becanse it is the general practice to grow jowdri and
nearly all cereais with a subordinate pulse mixtare. The proportion
of mixture can only be estimated, and the exact areas under different
crop? only approximated,
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Jowdr is the staple grain crop where black or mixed black soils Bessom. Soila
predominate, provided the rainfall is moderate and well distributed.
The raiofall for kkarif jowdr should not exceed 40 to 45 inches, and
in the best districts is ordinarily from 30 to 35 inches. Rabi jowdr is
extensively grown in the Presidency, and the soccess of this crop
depends upon two conditions—(a) upon a soil that is dense enough and
deep enough to retain moisture, (b) upon’ sufficient late rainfall, The
September and Ootober rainfalls are specially important to rabi jowdr,
and if there is a moderate minfall in November or December also, the
success of this crop is assared. The best kkarif jowdr is, perhaps,
grown on black soil and in rotation with cotton, but the crop does parti-
calarly well also on the deep, alluvial soils of Gujarét, especially on besar
soils which are clay loams. The best rabi crops of jowdr are prob-
ably grown in Broach on very deep, black soil which is so dense and
deep that it gots sodden during the monsoor rainfall, and therefore is
unsuitable for Hiarif jowdr. It is, however, so retentive of moisture
that such rain as falls after October is unsnally of immaterial import~
ance to the rabi crop.

Various pulses, oil seeds and fibre crops are generally grown with Mixtores.
kharif jowdr. In Gujurit there is a greater variety than elsewhere,
There, subordinate to jowdr, we find tuver, guwir, math, mag, chola,
adad (all pulses), castors and tal (oil seeds), snd ambddi and voz
cotton (fibre plants). The group of subordinate crops referred fo are
not often sown all together, but mixed according to the fancy or
inclination of the cultivator. In Khandesh, udid and ambdd: are
ordinarily sown with jowdr, In the black soil of Surat, tuver is always
subordinate to jowdr, and generally also mag. In the Deccan, on
mixed black soil, tur, ambddi, udid, and sesamum and on distinctly light
soil, math, kulthi and sometimes niger seed are generally subordinate
to jowdr,

/ Rabi jowdr in Broach is generally sown alone. If sown earlier than
ustal on account of favourable September rain, there may be a sprink-
ling of tuver aud sesamom and also chibdi. The latter is a small
cucomber which, with sufficient moisture in the soil,spreads its trailing
stems during December and January through the stalks of jowdr, and
yields bountifully. Rabi jowdr in the Deccan and in parts of the
Southern Mardtha Country has usually subordinate to it rows of saf-
flower (kardai). This ofiseed generally also occupies the headlands,
beaauso its leaves are prickly, and stray caitle are not inclined fo pass
Ull'ough it to the principal orop. A sprinkling of linseed is occasion-
ally. sown with mﬁm or this oilseed may ocoupy separate rows,

.,
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CurrivaTioN oF KHAR® JOWAR IN THE DEocan,

The land should be ready for sowing by the end of JJune at latest.
Preparatory tillage generally begins in the hot weather. The heavy
bladed harrow (vakhar) is then worked. This implement Is generally
weighted down with a stone, or the driver stands on the head piece, so
that the penetrative power of the blade is increased. It scrapes or
scarifies the surface, uproots the stubble of the previoms orop, and
forms a thin layer' of loose soil which, when sufficiently moistened
by monsoon rain, provides a favourable seed bed, Annual weeds spring
up early in June after the soil has been well soaked with rain. They
can easily be destroyed if the wakkar is worked two or three times
before sowing. This working tends to deepen the tilth, At the snme
time the firm seed bed which jowdr likes is preserved. A firm seed
bed is important, because, if the crop is sown on loose soil, there is
considerable risk of “lodging” by rain or wind, Jowdri, in rotation with
cotton on black scil, is rarely manored. Any manure that is available
from time to time is given to the cotton. In some parts of the Deccan
jowdr, with a subordinate pulse mixture, is taken year after year on the
same land. In this case manure is occusionally given, and should
always be applied in a thoroughly decayed condition in the hot

weather,

The subsequent tillage mixes it properly with the soil. Jowdr
responds quickly to the action of manure. The effect of a liberal
applicatiou of old farm yard manure becomes clearly manifest, espe-
oially in a year of favourable rainfall.

The scod rate for jowdri varies. Some varieties which under favour-
able conditions of cultivation have large heads of grain require s
smaller seed rate than other varieties having smaller beads of grain. It
is always safe to sow more seed than is actuslly needed to provide a
fall plant. The risks of failure of the first sowing is thus minimized.
Heavy downpourstof rain may destroy many young plants. These are
delicate when young, but are not easily hurt after they are 4” to 6
high. It isa simple matter to remove snperfluous seedlings, whereas, if
there are many vacancies, the field may have to be resown. Late sown
kharif jowdr in average seasons rarely produces a slisfactory crop,
There are other conditions which should determine the seed rate. The
straw or stalks known as kadsb in Gujarat and kadbi or karbi in the
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Deccan provides the chief fodder for cattle in the cold and hot weather.
Near populous centres this fodder sommands a higher price than in
out districts. W here & good market for £arbi exists, there the seed is
thickly sown. A thick cropand fine thin stalks are thus produced. The
karbi is, therefore, excellent in quality. The culfivator by thick sowing
gets a larger yield of fodder, but a reduced outturn of grain. The gross
outturn is, however, worth more than from & ¢rop specially grown for
grain. The ordinary seed rate for a grain orop is 6 to 8 lbs, per acre,
slong with 1§ to 2} ]bs. of subordinate pulse, &c., mixtare, These seeds
are generally mixed before sowing, and are sown with a 4-coultered
drill, The distance betwean the rows is generally about 14", 'The sur-
face should be levelled after sowing with the head piece of the vakhar,
the prongs and blade being removed. As a rule, on well prepared
land, jowdri only requires onme hand weeding. A thriving crop soon
shades the ground, aud weeds are more or less suppressed, Still the
Jjowdr seedlings ave so small and delicate when they first spring up that
weods, if unchecked, soon make greater progress than the erop with
disastrous result, Timely hand weeding once or oftener is, therefore,
neoessary. Bullock hoeing is of equal importance, not so much because
weeds nre thereby destroyed, but because the surface soil dries and
cakes after heavy rain, and stirring is then very beneficial, The kolpa
(the only ballock hoe used in the Deocan) should be used at least three
times at intervals of a fortnight. The first hoeing should be given
after hand weeding and about three weeks or a month after sowing,
Kharif jowdr comes into flower in August and September in the Deccan,
and is ripe in October and November. The pulses are usually reaped
previously. Udid ripens earlior than other pulses. Math on mode-
rately light land may ripen sfter the ]owcir The pods of chavli and mug
are nsunlly plucked before they are rlpe, and used as green vege-
table. Ambdds usually is left standing in the field after the jowdr is
ripe.
pBird:v, ara very destructive to jowdr and some other crops. They
begin their depredations when the ears begin to fill. Fields have to be
watched from daylight to sunset for a month or six weeks before harvest.
A large field can only be effectively watched by several watchers ; hired
lubourers are of very little good for this work. The owner of a ﬁeld and
members of his family standing on raised platforms placed in the erop
do their utmost to scare birds away by slinging stones or hard lumps
of earth and producing s hideous din by beating old kerosine oil
tins and in other ways which are likewise produgctive of much noise,
‘The method of harvesting depends greatly upon the character of the
crop.. Ifthe stlksare coarse and full, they are cut with a sickle,

Watching,
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A stubble of considerable length is left. If the crop is thick arj the
stalks fine, the plants are partially reaped, partially uprooted with a
blunt sickle, and shaken, as far as possible, free of adhering earth.
They are laid evenly in swathe. Coarse stalks from a thin grop are laid

" neatly in bundles. The heads of grain, after exposure to the sun for

three or four days, are cut off by women, and carted to the threshing
floor. Men then bind the stalks (karbi) into sheaves (pendiis), and
these, when dry, should be carefully stacked.

A curious method of storing the karb: prevails in the Southern Mara-
tha Country. The bundles are built into neat oblong heaps in the
field. Euch heap is built with a slope from the ground to the ridge, and,
when somplete, is protected along the sides, ends and top with big lumps
of black soil, which are built or packed closely together, These henps,
when complete, loock Jike large boundary marks, Caitle can freely
graze over the stubble, but can get no access to the stored fodder.

The threshing of jowdr is usually done in the ordipary way under
the feet of bullocks, A stout pole is placed npright in the ground in
the middle of the threshing floor. A good threshing floor ¢an be made
on black soil. The floor is prepared by puddling with water and by
driving a pair of bullocks yoked to a cart round and round until the
puddled surface gets smooth and indurated. The surface is finally
smeared with a plaster made of earth, cowdung and water. Oze
bullock is so tied to the central post that he can walk freely round
it and not entangle the tying rope. Other bullocks are ranged along-
side the first bullock and tied each neck to meck. They can in this
manner be driven round more or less in line. The headsof grain
are usually alove threshed, not the stalks. The heads of grain are
put on the threshing floor about 6" deep. In the case of a erop with
short, thin stalks, siraw and grain may be trampled together; the depth
should then be about a foot. As the treading proveeds, the muss should
be raked up or turned over to facilitate the work. The treading
ouf of corn is in the Deccan distressingly bard work for the catile,
because they are tied together in such a cramped or confined manner,
Gujardt cultivators manage the work much better. Two or three
bullocks are driven by one man by means of ordinary reins. The
cattle walk round at 2 quick pace and with freedom. Sometimes the
bullocks are driven yoked to a cart, The pressure of the wheels belps
to separate the zrain. The question may be seriously asked whether
these old-time methods are not now artiquited, Under the existing
conditions of Indian agriculture, I am afraid they are mot. One
can, of course, point to the speedior, cleaner work of steam threshers
and winnowers in more advanced countries, but one also should remem-
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ber that the flail for threshing and the hand riddle for cleaning and
sifting were in these countries very much in evidence not so many
years ago. They did good work in the hands of expert labourers,
The ordma.ry field labourer in India is also expert at threshing and
w1nnowmg in his own way. The hard up cultivators of small hold-
ings cannot afford to change their methods. Such threshing and
winnowing machines as have been introduced into India have not
kept in effective working order long. Owing to the excessive
heat, the wooden parts warp,and the iron parts get outof proper
bearing.

In Mhdras, especially in the Bellary district, ordinary stone road
rollers are used for threshing jowdr, and do effective work.

In Gujarft wheat is threshed with a machine, the action of which
is, to some extent, similar, The wheat thresher of Gujardt consists
of a series of iron toothed dises, keyed on three spindles which are
fized like axles in a frame, The discs are so placed on the spindles
that no two follow in the same track. A man sitting on a seat above
the frame drives two bullocks which drag the thresher round the
grain pile, Tho disos act as wheels to the thresher, and, in revolving,
thresh out the grain, and at work not only do so, but brmse or cut up
the straw into bAusa. The stone roller, on the other hand, is used
merely to crush out the grain from the heads of jowdr, At ﬁrst sight,
it would appear that the weight of the roller would damage the grain,
but such is not the case. This method of threshing, doubtless, has ita
advantages in economizing bullock labour at a season when it could be
economically employed in ploughing fields which have become infested
with Aunda and other deep-rooted weeds. Such plonghing to be
effective must be done in the fair season and preferably at that season
when the work cattle are usually employed at that long, tedious
operation—* treading out the corn,

Hot winds begin to blow in the Deccan in March and then grs n is
mostly prepared for market, A steady wind of fau' strength is best
for winnowing. The threshed grain and chaff are carried by means of
a sup or basket to 8 man who stands on s stool, and who allows the
grain and chaff to drop in a steady sireawn from a height of 8 ft. (from a
lower height, if the wind is strong). The grain with earth particles
drop straight down. Dust, chaff and all light materiuls are carried

some distance by the wind. A man or woman sitting under the stool

(chakur) gives the grain a finishing touch by brashing away such
impurities as can be separated by means of a broom made from the
oulms of & grass called dokhrs. A broom made from thin stalks of fur
or cotton does equally well for the purpose,

Winnowing.
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An average orop in the Deccan will vary, according to the quality of
soil, from 500 to 900 lbs, per acre of jowdr and 100 to 200 lbs,,
subordinate pulses with 350 to 450 bundles of kadlr,

The kadbi is invariably sold by the 100 bundles, By custom 108
bundles are counted as 100. The price is regulated, to some extent, by
the size of the bundles, by the quality of the kadbi, and the season when
sold. A small bundle weighs abont 8 lbs., a large bundle 7 or 8 lbs.

CurtivaTioN OF KHARIF JOWAR I¥ (GGGJARAT,

The cultivation of harif jowdr in the Surat District may ha taken
as illustrative of its cultivation in many other parts of the Presidency.
Thers, on black soil, it generally alternates with cotton, The cotton
stalks are removed, and the land repentedly harrowed or scarified in
April and May. If the land is fairly clean, no ploughing is required,
because jowdri likes a firm seed bed. On the gorddu or sandy soil of
Northern Gujarat ploughing is necessary, not so on black land, If
the land is weedy, two light ploughings are given when the soil is
moist after rain. A favourable seed bed is prepared by the subsequent
use of the harrow.

In June or early July the seed is drilled in rows about 20 inches apart.
The light two-coultered drill, with couliers set 28 digits apart, is used.
The seed rate depends upon the proportion of subordinate pulse mixture
(kathol) sown. Ordinarily the following figures will represent sead
rate, and produce, under average circumstances, on good black land :—

Beed peracre,  Produce per acre,  *

Lbe, Lbs.
Jowdrf e wir e eee aes [ 700500
Tuver ... .. e ven . 2 150—-200
Chola ve  vee e wae e It Eaten as green vegetable,
Mag .. we e wee e 1 66—80
Ambadi (Bberia) ... .. .. Bpriokling. Fibre for ropes.
fal .. 1 4060

After the drill, s light harrow follows to cover the seed and level
the surface. Sometimes the samdr (plank roller) is used for the latter
purpose. When the erop stands about 9 inches high, the bullock hoe
is used for inter-culture, and immediately afterwards the erop
is hand weeded. Superfluous seedlings are removed by hand. Ten
days afterwards the bullock hos is again used, and, if necessary,
another hand weeding given, Subsequently, the plough is passed
betwoon the rows. “This breaks up the surface into rath:r rough
]Ennps, and tends to conserve moisinre in the soil. No further aiten-
*1_011, except watching, is required until the crop isripe. The prin-
cipal erop is ready about five months after sowing. It is reaped
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with a sickle, and usually a long stubble is left. The stalks are
laid neatly into bundles. These are bound up three or four days after-
wards, when the heads are removed and carted to the threshing floor.
The bundles (pullas) sre stacked when quite dry. 850 to 450 bundles
of kadbi are usually got from an acre,

- CuLrivaTION OF RABr JOWAR IN GUIARAT,

In the Broach Distriot, north of the Nerbudda, rabi jowdr is exten-
sively grown. There the black soil is deeper than that of Swurat, and
although the rainfall of Broach is not particularly heavy, the depth
and density of the soil retains sufficient moisture to favour the
growth of rabi jowdr,

In Broach, shidlu jowdr is drilled in September or October. The
preparatory tillage is one or two ploughings and repeated harrowings,
The seed rate is 7 or 8 lbs. per acre. The rows are about 20 inches
apart. ‘The drill used is the heavy two-rowed drill, with coulters 28
digits apart, which leaves the surface soil in rounded ridges and
shallow furrows, The rows of crop occupy the furrows ; this is an
obvious advantage. Sufficient moisture is thus got to secure germina-
tion without burying the seed too deeply, and the practice might well
be imitated elsowhere, The crop is twice inter-cultured with the
bullock hoe, once before and once after the samér is nsed upon it. The
samdr ia worked across the rows, and the objeot in using this leveller
is to fill wp the cracks in the soil, As the ears begin to fill, the stalks
are tied up fo each other, so that they may not be lodged. This
is only necessary in & good year with a good crop. Harvest usually
comes in February or March, five and a half or six months after sowing,
The ears are first cut off the standing crop, and then after a few days
the stalks are pulled by the roots. The stems are ardinarily 4 to 6 feet
high. An ascre produces 800 ibs. to 1,000 lbs, grain and 300 to 400
bundles of kadbi, enck bundle weighing 4 to 6 lbs. The fodder is
usually of excellent quality, because the crop stands farely thick upon
the grouad and the stalks are neither very tall nor very coarse. A
vabi orop in other black soil distriets yields generally in 8 fair season
550 1bs. to 700 tbs. per acre. '

* Jowdri is subject to several diseases. When young, it is attacked by
. aphides (mowa). It ia subject to rust—not, however, the true wheat
rust, The fodder is thereby deteriorated, but it is doubtful if the outturn
of grain is much lessened. Aphides and rust appear when there is
continued cloudy wet weather snd in ordinary seasons. With a fair
proportion of sunshine, little or mo injury is done by these atiacks,
A fungoid disease allied to both smut and bunt, without the preasy
e :
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appearance and smell of the latter, is common in both jowdr and
béjri. Itis oalled angaria in Gujarat. This disense and other fungoid
diseases owe their origin in part to diseased germs which contaminate
the seed. The germs can be destroyed by steeping the seed before
sowing in sulphate of copper (} per cent. solution) or in water at s
temperature of 135° to 150° F. The hot water treatment is the sim-
plest, but not so effactive as the sulphate of copper. Boiling water and
well water at any ordinary temperature, if mixed together in equal
proportions, will give water sufficiently hot, but not too hot, for the
purpose. The temperature will ordinarily range from 135° to 145° F,
The results noted below were obtained at the Surat Farm in 1898-99—
a bad year for smut in jowdri, They show unmisiakably the value of

steeping seed before sowing,
Number of emutted  Number of emutted Number of smutted

ears per acre, €ars per acre. ears per &?1’8.
Unsteeped plot. Seed steeped in § per cent,  Seed steeped in hot
copper salp. solution. . water.
1898-99, 18t plot. 3nd plot. 1st plot. 3nd plot, 1st plot. 3nd plot.
No. No. No, No. 0. No.
Bmutted ears. 200 829 23 18 61 59

Stale urine is sometimes used as a preventative for this fungoid
disease. It should be poured over the grain, and powdered quicklime
afterwards used for drying,

The sugar borer (gabra) is often destructive in jowdri fields. As
far as is known, the life history of this pest is given in the account of
sugarcane cultivation, us well as the romedies, Jowdri affected with
gabra is supposed to contain & poisonous principle not well understood.
It is known that young shoots of jowdri and young plants which bave
withered prematurely owing to drought are dangerous if used as food for
farm animals.

A vegetable parasite (tavli), Striga hirsuta, sttacks sugarcane and
jowéri. Iis fibrous roots entwine round the roots of the crops named,
and check their growth. The crops becomo pale and patehy in
appearance where tavli occurs, The parasite grows rapidly, and fre-
quent weeding is the only remedy. (See description under sugarcane.)

’
GENEBAL CHARACTERISTICS 0F JOWARL

Over one bundred and twenty distinet varieties of jowdr have been
identified throughout the Presidency. All have been grown side by
side on the Government farms. Detailed descriptions of each variety
have been taken, but it will {ake yoars of patient investigation to deter-
mine accurately the true economic value of each variety. The number
of varieties in general cultivation throughout India is probably very large.

The most noticeable differences between varieties are that karif,
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i.¢., Yain crop or early varieties are much more numerous than rabi ov
lato varieties. Early and late varieties do best if sown at their appro-

priate seasons, A rabi variety may or may not thrive if sown as a
rain orop. None of the rain crop varieties are likely to suaceed if sown
* in the #abi season.
. The development of the plant as regards length and stoutness of stalk
and size and weight of grain head depends more upon the character
of the season, the kind snd ocondition of soil, and the methods of
cultivation than upen differences between varietios.

If the seed of any variety is sown thickly in good, well manured soil
in a favourable season, the ‘stalks will grow tall and thin, and
produce small heads of grain. It cannot, therefore, be said that

any variety grows to a particular height and produces heads of grain of

a particular weight and size. There are, however, other characteristios
that are perfectly constant.

None of the varieties examined bave any ' decided tendency to pro-
duce more than one shoot from one root, Numerous shoots from one
root indicate & check in the early stages of growth or a disessed con-

dition, Thus if the leading shoot is attacked by the sugar borer, several -

side shoots will grow. In some varieties a much more vigorous growth
springs from the stubble of a resped crop than in others,

Gtenerally, each single stalk producea one head of grain ; bui in some
varieties the principal stalks have side-shoots which each prodnces a head
of grain which is smaller, and ripens later than that on the main stalk.

Supposing the plaats of each variety stand sufficiently far apart for natural

and full development, then the heads of grain in some varieties are
very much larger and heavier than in others. The natural weight
of heads of grain may range from 2 oz. or less o 1 Ib. or more,

The heads of grain in different varieties vary in shape and general
construction in remarkable degrees. They may be dense and hard,
or more or less open and loose, the extreme limit in this respect being
a very' hard, densely packed, coniocal head and a much branched, droop-
ing, graceful pannicle. The peduncle which carries the grain head may
be upright or bent or drooping. It may be short, of medium length,
or long. A heavy head of grain has generally a drooping peduncle,
and is supported on a short or moderately short stalk which is coarse
and fibrous, and bae usually aereal roots which give support when

they attach themselves to the soil. A variety with a small head of

grain or a mnch branched pannicle has uvsually a thin stalk and
straight peduncle,

There is no doubt that the stalks of some varieties are, when ripe,
far more nutritious than the stalks of others, In gauging the value

Development va=
ries with esason,
soil, &q.

Thick and thin

sowing,

Tillering,

Hoads of grain,

The fodder,
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of the stalks as fodder, sount shounld be taken of the length and fineness
of stalk, sweetness, freedom from coarse fibre, number of side leaves,
and whether such remain green us the plant approaches maturity or
wither np much earlier. As regards all these points there are con-
siderable differences between varieties, and it will take a good deal of
careful enquiry to determine definitely whioch are the best grain and
best fodder varieties for various descriptions of soil and climate.

Some varieties mature much more quickly than others. It is import~
ant to know which varieties reach maturity earliest, because, after a

* period of soarcity or famine, varieties which produce grain and fodder

The grain or seed.

Glumes.

Varieties snitable
for irrigation,

Green fodder.

in the least time would be most in demand.,

There is great variation in the grain of different varieties in colour,
size, shape and weight,

The best grain varieties have white or creamy white grain (excepting
the apex or point which in all varieties is dark in colour). In fine
varieties the grain has often & pearly lustre. It should be plump and
rounded. In a very good sample 220 to 230 grains will weigh & tola.
The range between good and inferior varieties in this respect is from
220 to over 1,000 grains per tola, In all varieiies the grain is more or
Iess flattoned near the apex on onme side, but in some varicties the
{lattening is considerable. This gives & hooked appearance to the apex.
Again, in some varieties the grain is curionsly indented. Such varieties
are those most in request for parching, unripe ears being thus cooked.

In many varieties the grain, though of definite general colour, is
bloched or spotted with red or brown spots in a very irregular manner.
In a few varieties the colour of the grain can only be described as dirty.

Grain may vary in colour from pure white through all the shades of
yellow and mahogany red to a dull amber or brown.

The glumes in some varietios are not well - developed, and the grain is
insecurely enclosed. In other varieties they sre much more prominent,
whilst in a few they completely enclose the grain and adhere to it.

The colour of the glumes may vary from pale straw through
khéki and drab, red and red brown to dark brown snd black. The
glimes may be shining or flossy. Small awns may be abundantly
present or the reverse. Some glumes have a feathery appearance.

Only a very few variaties of jowdri are suitable for cultivation under
irrigation, particularly if sown Iate in the cold season or during the hot
weather.

All varieties yield the best fodder when the plant is in foll flower or
when the grain has begun to form. It is probably safest to cut the
crop for green fodder st the latter stage, becanse it is dangerous to feed
very young jowiri to farm animals, The tendency of such fodder to
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cause typanites is well known, but there are other risks which are not
o well understood, Such varieties as have heads of grain in the form Damage by birds, -
of much branched pannicles afferd no foothold for birds, and such crops
require little or no watching. If the grain is closely encased in the
glumes, this proves another safeguard.

Jowdri and other grain is stored for years in the Deocan in under- Storing grain.
ground pits or pevs. The manner of storage is~ fully described in the
chapter on ensilage,

Cost of cultivating Jowdr with Subordinate Tuver after Cotion,
Surat District.

. Per Acre,
Rs. a. p.
April.—Digging and collecting cotton stalks ... 1 20
Do—Harrowing once with kargh wa o w. .. 0 8§ 0
May—  Do. 2nd time do. e ae w06 O,
Do.~Collecting and burning roots of gotton ... w 0 30
Juns. —Ploughing with light pleugh (4al) . we 1 8 0
Do.~-Digging corners and headlands .. w 0 8 0
Do —Onae harrowing e w 0 40
July.—Bowing by drill and covering seed . we 0 90
Cost of seed 9 lbs, jowdr 05 0
Dao. 8 ibs, twver } e " e -
July-August.—Hand weeding .., e mee e 1 40
Do~  Thinning out plants T e 0T 0
Oo.—  Inter-gulture with ballock hoe twice ... U 7 0
Nov.-Deo.—Watohlog—1 woman, 2} months, 4acres ... 2 0 0

Dro.—Harvesting jowdr, tying bundles and stacking in
Cuttlng and carting heads of grain to threshing

-t
e
=

floor and restacking bundles in field .. .. 1 2 0
Jan,—Threshing and winnowing ... . & W 1 % 0
Hﬂmﬁ.ng t‘w “nn ane ass T -an 0D 8 0
Ca.rt.!.ng, ﬂu‘e&h".ns and wmnﬂwhlg " ana w 0 8 0

The following would be the outturn of & arop on which t.hc; above
expenditure was incurred :—

Grain, Fodder,
Par Aore, Per Acre.
Lbs, Liba,
JOWEY ... .. cvresnseriisanae 860 Jowdr Bhush ... ..crpereeee 370
n“f T L T T T T T Fyvren 230 nﬂﬂ' do- evinsnTemLBaARE 240

Bundles Jowdr Xaddi ... 400
SoreruMs As Fopbpee Crops,

Of the numerous varieties of jowdr which have been identified, only
& fow are specially suitable for the production of fodder.

The bast are sundhia, dudhia, nilva, widrli, two varieties of Ameri-
can sorghum, imphee or African sugarcane, hund and kélbondi.
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Sudhia.  The sundhia jowdri is probably the best fodder variety in oultivation.

Nilva,

It grows to perfection in its own distriet (Northern Gujardt) on the

- deep, alluvial, sandy or sandy loam soils, either as a rain orop or under

irrigation in the hot weather. In other parts of the Presidency as a
kharif corop it appears to thrive on almost any description of fairly good
soil, with a moderate, well distributed rainfall. It grows excellently on
medium black soil, but in the Deccan only does moderately as an irri-
gated crop either in the gold or hot seasons.

There are two varieties-—farfaria and amarig—very similar in ape
pearance. The latter has a denser head of grain with a tendency for the
peduncle to gurve slightly, go that the head of grain droops slightly.
The stalks are somewhat stonter than those of farfaria. The head of
grain in each case is a much branched pannicle, The side leaves are
not very numerous, and often, like the stalks, sre discoloured by red
bloiches like those cansed by rust. The crop is apt to lodge in
heavy rain, if sown thickly. Both varieties grow with great rapidity
under favourable conditions, The grain is inferior as a bread corn.
The seed rate should be high-—50 to 60 lbs. per acre—and, to secure
even distribution, shonld be broadeasted by haund iu the farrow behind s
plongh, the soil having been previously worked to a Sne friable
condition. Even distribution of seed is also secared by wsinga 4
coultered seed drill, first lengthwise and then across the field, The
coultors should be about 12 inches apari, Two seed drills should be
used simultaneously—one lengthwise, the other across, because then the
field is finished more quickly, and there is less risk of the cross sowing
being interrupted by rain, Large fields should be sown in sections.

A good crop when in flower should stand very dense, 2nd be 9 feet
to 11 feet high. In a arop of this sort the stalks sre no thicker than
strong wheat straw, and can be fed to cattle with no waste,

Dudhia is & variety common in the Kaira and Baroda gorddu
soils. The head of grain is small and dense. In other respects dudhia
has mnch the same babit of growth asthe sundiia varieties, except
that the stalks are somewhat coarser. It is nsnally grown mixed with
sundhia in the Kaira and Baroda Districts.

Nilva is the best Deccan fodder variety for a monsoon crop. It is
alsc grown for grain, but its chief culiivation is near populous centres
whare fodder of fine quality is specially valuable. It bas a small,
moderately dense head of grain, with dull colonred, rather inferior,
seed. Ii does not require so high s seed rate as sundhia, 40 to 45 lbs,
per acre being sufficient for a dense crop in fertile soil with sufficient
rainfall, It does best on medinm black soil. Nidza has more leaf growth
than sundlia, with rather thicker stalks, but does not matare so quickly.
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The stalks in a dense crop are in no wise coarse, and there is no waste
in feeding the fodder. If milva is ¢ut green, and a fair stubble ia left,
o seoond and third cut in the same season may be obtained if rain is
favourable or irrigation is given. This is & waluable charadteristic,
common to some varisties of jowdri only. A thick sown orop does not
withstand extreme wet weather or prolonged drought, as well as a thinly
gown crop ; but inthe Decoan this variety does not yield to adverse condi-
tions of soil, climate, &c., 8o easily 88 sundhia does or such other varieties
88 are not purely indigenous. It has by acclimatization become
inured to conditions of climate often unfavounrable, and therefore with-
stands them. J[Vilva under almost any circumstances in the Deccan
will yield a greater outturn of fodder than sundhia, but I should value
the fodder of the former at & lower rate, because the stalks are. coarse
and woody in slight degree.

- Utdvli is another good Decoan variety. It grows more quickly than
nilva, and is particularly suitable for sowing midway between the
kharif and rabi seasons, It does very well on moderately light soil,
also on medium black ; buta heavy orop need not be expected unless the
soil is in good condition. As a cold weather irrigated eorop, wutévli does
better than nidva. It requires the same seed rate as milva. The stalks
in a good dense orop are tall and thin butin a thin orop the stalks
are thick and woody. The head of grain is a moderately open
pannicle, carried generally ereot, This variety is recommended, if,
for special reasoms, it is necessary to sow a fodder orop in Augustor
September,

American sorghums.—Two American sugar sorghums ware intro-
duced by the Bombay Agricultural Department several years ago,
They bear favourable comparison in the Deccan with the foregoing
varieties as fodder orops. These varieties are similar in every respaot,
excepting that in one black and in the other yellow brown glumes
enclose the seed ; hence the names Collier and Amber.. These sorghums
graw rapidly, and do best as rain orops on medivm black soil. When
sown thickly, the stalks are thin. 50 lbs, seed per acre should be
sown. There are numerous side ieaves which keep green when the seed
ripens, The grain head is a much branched, very graceful, drooping
pannicle, affording, like sundhia, no foothold to birds—an obvions
advantage. The grain, though inferiorin quality, is plamp and lurge,
These sorghums are grown in America as sugar orops, They were
found on trial not to answer as such in India, but the . percentage of
sugar whioh the ripe stalks contain adds to their feeding value, thongh
sugsr in quantity is nota safe food amongst breeding snimuls, ag it
tends to impair fecundity.

Utavli,

Two American
sorghums,
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In a favourable season, on good, fairly deep, free working soil, well

" stocked with manure, the sorghums will yield as heavily as the best

indigenous varieties ; but with defigient rainfall, or other unfavourable
condition, or on light poor soil, or as irrigated crops, they do not in 1iie
Deccan succeed so well as nilog or utdeli,

Imphee as grown on the farm may be classed as s near relative of
the American sorghums, but does not yield so satisfactorily. The
American sorghums and imphee, like nilva, if cut green, send wup in
favourable weather a second and third growth, the third growth being
diminutive.

Hundi and kdlbondi are recommended for cultivation as irrigated
crops, and should be sown any time between November and Februury,
None of the finer varieties referred to above as snitable for cultivation in
the rains can be grown successfully on mixed black eoil in the Deccan
under irrigation. No other crops can compare with the sorghums
in yielding a heavy weight of green fodder of good quality. Succulent
fodder of this class is specially valuable in the hot weather for all farm
animals, and Aundi and kdlbondi are the most suitable varieties yet
found for the purpose. There is little to chose between them. They
do best on medium black soil of fair depth, with murum 2 to 3 feet
below the surface. The stalks of each are tall, but rather ooarse and
woody. The field must be well tilled and well manured with old,
thoroughly decayed manure fo give the best results. Beds 10 feet
square should be formed for irrigation. The seed, about 40 ibs. per
acre, should be evenly broadcasted by hand, and covered with a long-
toothed wooden hand zake. If weeds appear, hand weeding is neces-
sary. Irrigation is required every ten days in the cold weather and
every eight days in the hot weather, Both these crops, if they are
cat for fodder before they reach maturity, send mp a second growth
which is often a very good crop if a stubble of 2" or 3" is left. Seveml
stalks spring from one root stock.

The metbods of sowing the rain crops has already been referred to
The broadcast method behind & plongh is certainly the best, but it
is slow, A suall country plongh should be used. The seed sown
in a furrow is covered by the soil moved by the plough in making the
next furrow. The furrows shculd not be more than 8° wide. The
plough should work not more than 3* deep, otherwise the seed will
be buried too deeply and will not germinate, Two women sowing
can keep up with one ploungh, working as fast as an ordinary pair of
bullocks can walk. A harrow with the prongs and blade removed
should be worked after the plough to level and smooth the surface,
These methods of sowing thickly either by drill or broadeast behind
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the plough will only succeed in clean, well-tilled ground. The seed -

is sown so thickly that the field cannot be weeded by bullock hoe
in the ordinary way, and the young plants being very close together,
hand weeding with a khurps (weeding hook) is difficult to do and
vory expensive, It is well to postpone sowing until the monscon
has somewhat advanced, The land should, however, be worked after
the first fall of rains, and then left until the annual weeds ger-
minate, One turn of the harrow in fine weather will destroy these,
and theu sowing may be proceeded with, Sundhia is in full flower
snd ready for cntiing as fodder'in 65 fo 70 days ofter sowing,
the sorghums and wtdvli in 75 days, and nélva in about 80 to 85 days.

The following are excellent outturn results from nilva and sundhiz
obtained in a favourable year on the Poona Government Farm,
The orops were grown after lucerne which had been heavily manured
from time to time. The soil was in excellent condition and in  good
tilth,

Value of '
Green Fodder. Quiturn,s  Rate per
Por Aore. Per Acre.  Rupee,

Lbs, Rs, Lba,
Nilvd s e we  B3,548 1088 300
Swundhia... P s 26,766 107 350

‘We have repeatedly grown at the Poona Government Farm over
80,000 Ibs, per acre of green fodder from nilve and the two American
sorghums. None of the fodder varieties of jowdr or sorghums can
be grown continuously on the same land year after year. They begome
unhealthy if so grown. They should either be rotated with another good
rotation orop, or they should be sown mixed with one or other of the

"Outturn regalin,

various pulses. The sorghum fodder crop ‘with subordinate rows of oitsble’ rotation

pulse can be grown eontmuously for & good many years on the
same field without any harm being done, The practice on the Farm
is to sow every fourth row with pulse, The pulse, as well as the
sorghum, can be cut green as fodder. The best pulses for the purpose
are kulthi on light soil, and mug, chold, udid or vdl on heavier
soil. The mixed pulse and sorghum fodder is for feeding purposes
superior to either fodder alone, Both v4l and chold grow very well
also in the fair season under irrigation. Such erops in the farm

have yielded— : _
Vil .. as we Libs 10,300 per acre green fodder,
CAold oo e .. w1640 »

A rain crop of sorghums and an irrigated fair weather crop of
pulss would form & good rotation, and could he continued on good

Woll manured land for several years withont either crop becoming
unhealthy

for fodder varie-
ties.
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BULRUSH MILLET—BAJRI—Pennisetum typhoideum,
sometimes ¢alled Pennicellaria spicata—Willd,

Natural order—~ Graminee. Tribe— Panicece.

This cereal is widely cultivated in Asia and along the northern sea-
board of Africa, It is probably of African origin. It is not so
generally cultivated in hot countries thronghout the world as its more
common companion millets of Indis. In England it is called spiked
or bulrush millet. The latier name is given on account of the resem-
blance in shape of the spike of &djri to the head of the common
bulrush, Throughout the Bombay Presidency, and generally throngh-
out Indis, it is commonly known as bdjri or bdjra. In Madras it is
called kambu,

Botanical Deseription (Professor Gammie),

Pennisetum~—Rich, Inflorescence s large, dense, cylindric spike ;
sptkelets surrounded at the base by persistent, weak bristles,

Pennisetum typhoideum, Pers, Bulrusk millet,
Vern., Bijri.

An erect annual, 3 to 8 feet high,  Stem solid, simple or branched,
often stout, leafy, npper joints smooth or woolly, lower rooting, Leaves,
large, spreading and drooping, with a few bulbous hairs near the base;
sheaths moderately loose, closely furrowed, smooth ; ligule of white
densely-packed hairs. Stalk of the inflorescence more or less woolly
below the spike. Spikes up to & foot long and one and a half inches
broad, erect ; azis woolly ; spikelets in clustors of 1 to 8 on separaie
stalks, which are concealed within the continuously densely packed
inflorescence ; bristles unilateral, varying in colour, inner ones plumose,
all as long as the spikelets or some longer; first and second glume
minute, third and fourth subequal, with large pales. Grain obovoid,
white, protruding from the glume and pale.

Bijri is entirely a rain crop, and ocenpies the lighter descriptions of
soils in all “districts of moderate rainfall. Thronghout the Decean -
bdjri is extensively cultivated on shallow, mixed black, red and lighter
coloured stoney soils fonnd on sloping ground, the lower lying,
doeper, more fertile soils, as well as the more open black soil plains
being chiefly oceupied by jowdr. In Gujardt the culiivation of
b6jri is most important in the sandy (gorddu) eoils of Kaira and
Ahmedabad. These districis grow, respectively, about 240,000 and
200,000 acres annually. Panch Mahdls has 50,000, Broach 15,000,
and Surst only 7,000 acres, In the two latter districts bdri is
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grown chiefly on the sandy coast belt, In the Decean in ordinary
years jowdr and bdjri occupy about equal areas. Ahmednagar has
1,000,000 acres ; Khandesh, Nisik and Poona about €00,000 to
700,000 acres each ; Satdrs 600,000 ; and Sholapur 250,000, In the
Karndtak bdjri when compared with jowdr is mot such an important
orop. Bijdpur ina good year grows over 300,000 acres, Belgaum
150,000 acres, and Dhérwar ahout 6,000 acres.

In most. of the Presidency districts the jowdr and bdjri areas
fluctnate considerably from year to year. In years of heavy, early
rainfall jowtir will ooccupy s more extended area than when the
monsoon is deficient or late. The latter cond1t1ons may not be
unfavourable to bdjr:.

Bdjri does best when the climate is moderately dry and when the
monsoon rain comes in light downpours and there is plenty of
sunshine between showers. Heavy rain is disastrous fo germinating
soed or young seedlings, and later, when the crop has made some pro-
gress, it is checked in growth and turns yellow during heavy con-
tinmous rain, It is easier injuricusly affected in this way
than any other kkarif ceresl. If heavy rain comes as the inflores-
eence is in flower, the pollen is wnshed away, and many of the female
flowers are not fertilized, and therefore the heads of grain ave partislly
ompty. In the Decoan the sowing of bdjri is purposely delayed
until the middle of July in order to nvoid, as far as possible, the risks
referred to above,

On well manored or rich soil béjn tillers extensively, In the
Degoan usually one spike is carried on each stalk, but in the fertile
soils of Gujardt it is common to find several lateral shoots from one
stalk, each latersl shoot bearing a small spike, The straw in
Gujarat is of fairly good quality, It is readily eaten by work cattle
and even by highly fed milk buffaloes. The straw of d4jriin the
Decean from & ripe orop is considered of poor nutritive quality, and
all kinds of farm animals prefer almost any other deseription of
fodder to bdjri straw. The inference i3 that the straw of the Deshi
variety of Gujardt is better in quality than the straw of the Deccan
variety.

Except in parts of Khandesh, ddjri is always a mixed crop;
and as o mixed crop it may be grown on the same land con-
tinuously without any apparent exhaustion of soil or diminution
of outturn if the cultivation is fairly liberal. On the other
hand, it is often rotated, In the lighter soils of Khindesh it is
considered & good preparation. for Varddi cotton, In the . sandy

Climate,

General characters
of the plant.

Rotations and mix-
tares,
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soils of Kairn, Ahmedabad, &ec., it is rotated with lodra, sundhia,
jowdr, &c. In the light soils of the Deccan it is rotated with jowdr,
niger seed, &o.

In the Deccan the subordinate crops sown with bdjri are separate
rows of tur (ususlly every 4" row) and a sprinkling of udid, math
kulthi, ambddi, &e., in the rows of béjri. Sometimes separate rows of
khurdsni take the place of those of tur, The most common, subordi~
nate mixture in Gujarat is perennial, rozi cotton in rows and math as
a sprinkling in the bdjri, but two or more of the following orops may
also be grown subordinate to b&djri, viz, mag, chola, udid, guvir,
sesamum and sheria; the tuver alwaysin separate rows, the others
as a sprinkling.

Five varieties of bdjri have been identified in the Presidency. They
are shortly described as under :— -

Giant ddjri, called Jabalpuri, and in the Kaira District, Bhévnagari
indicating presumably the districts whence the variety was first obtained.
This variety has coarse stalks and long thick spikes of Iarge grain, It
requires good land in gnod condilion and a favourable season with well
distributed rainfall. It gives poor resuits in light, unmanared soil in a
poor season., In a really good crop the best spikes are a foot or more
in length. Professor Gammie says the grey, purple bristles equal or
slightly exceed the spikelets in length,

Mdlbandro or Madhodri.—The straw is finer than that of b4jro, the
stalks being thinner. This probably is an offshoot from the Deski
variety of Gujardt, It has longer spikes and larger grain than the
Deshi. The cultivation of this variety was confined until recently to
Borif7i, a fertile village of the Kaira District. Professor Gammie says
this variety diffors from giant bdjri in the grey, purple spikes being
thinner and shorter and in baving more membranous glomes,

Nadiad bdjri or Deshi variety of Gujardt is, perbaps, more vigourous
in growth than Méilbandro, but the spikes are thinner and shorter, and
are dull, light brown. The upper parts of the stem are inclined to
branch. (Gammie.)

Awned bdjri—This variety is sparingly grown near Petlid in
Gujarft and in the Ahmeduagar District, The spikes have & hairy or
bristly appearance after the pollen isshod. There is one bristle on each
pedicle, about } inch in length or twice the lemgth of the spikelets
(Gammie). The bristles are rich, purplish-brown in colour before the
cropisripe. This gives a characteristic appearanca. They become tawny
or smoky-brown in the ripe crop. They are more developed in some
headsofgrain than in others, and, to some extent, protect the head of
grain from birds. This is an obvions advantage, The straw is tall and
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somewhat coarse. The head of grain is long, and, owing to the bristles,
look thick. The seed is smaller than that of the Gujarft varieties, but
bigger than the ordinary Deccan variety, The presence of bristles
may indicate a more recent advance from the wild form than other
oultivated varieties, but the superior quality of the seed does not
substantiate this supposition.

Deccan bdjri.—The straw of this variety is not nearly so tall as other
varioties, The spike of grain i3 short, thin snd eontains small seed.
It is & hardy variety which resists unfavounrable conditions better - than
other varieties. The straw is inferior fodder.

CULTIVATION OF BAJRL IN GUJARA'P—(SANDY 0B GORA'DU SoIL

N THE Karra Distrior).

The land should be ploughed with the light ial two or three times
after the first fall of rain, and then left for some time. The field should
be again ploughed or worked with a bladed harrow shortly before
sowing., This workmg will destroy annual weeds, and Jeave the soil in
fine tilth for sowing. The seed should be sown between the 1st and
15th of July. Generslly, sowings about the latter date are more sue-
oessful than those sown earlier. The seed rate mixture for an acre may
consist of the following :—

Per Acre,
Bdiri  we e s we 6lba, }
GUTEr .. 1) T sua 1 lb.

Math  w. e we e 1lb, I}Mixed together before

Mag e e § 1b, i sowing,

Sesamum . e +1b.

Ambddi or Shma “e $lb. J

Tuver e = e 1& to21ba. Sown separately in avery
fourth row,

DUsually not more than two pulses with sesamum and sheria are sown
subordinate to bdjri, in which case the pulse seed mate is higher than
above, and the bdjri seed rate is 8 Jbs, per acre. The seed is drilled
usually with a 3-coultered drill (tarfin), the rows being about 15 in,
apart. The samdr (plank roller) is used after the drill to smooth the
surface and properly cover the seed. As soon as the young seedlings are
fairly strong and about €* high, the crop should be bullock hoed with
the karabdi, and such weeds as are notdestroyed by the bullock hoe
should be hand weeded with the khurpi (weeding hook). The bullockhoe !
should be nsed a second time befure the crop is 2 feet high, The samdr'
{plank roller) is put sometimes over the crop about this time, the object
being to check the growth of the plante and thereby encourage tillering,
The final tillage operation isto pass the 3-conltered seed drill (seed
bow! and seed tubes removed) between the rows, Each tine or coulter
works midway between two rows, grubs up the soil, and throws up the
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earth about the rows of ddjri, The light plough does the work bettor,
but not so expeditiously. No further attention is required except watch-
ing to prevent damage by birds until harvest time. A orop which is
sown early in July will be ripe early in October. Tal {sessmum) is
generally ripe before the bdjrz, The pulses ripen later, but it is a com-
mon practise to pluck the pods of some of the pulses earlier as green
vegoetables. The mixed erop isin average seasons safer and more re-
munerative than djri olone. In a year of fairly heavy minfall the
pulses (particularly tuver and guvdr) willdo well. In a year of light
rainfall after July the bdjri may thrive so well and grow so freely that
the subordinate crops may be partially suppressed.

Bjriis reaped with a sickle and close to the gronnd. Itshould beleft
lying in the field for several days, then bound into bundles and grain
and straw stacked, or the heads of grain may be removed and carted to
the threshing floor, and the bundles of kadbi only stacked. An ides
prevaile in Gujardt that sdj»: when reaped should lie two days in
the sun and then be stacked, If left in a stack for 8 week, the sap is
supposed to be earried to the heads, and the grain thereby becomes
improved. Grain which has been stacked is easiest threshed. The
ears of grain are removed by women using emall sharp sickles. The
work is slow and costly if done by hired labour. A womsan can re-
move the heads of grain from about 70 bundles per day. In treading
out the crop, the heads of grain should be heaped on the threshing
floor to a depth of 9, and frequently etirred with a rake during the
threshing process.

The outturn of bdjri in comparison with the subordinate mixiure
depends entirely upon the character of the season. In a season slike
favourable for ddjri and the subordinate mixtures, a well managed

field in the Kaira District may yield as under :—
Beed-rate. Outturn., Per Acre.

Per Grain, Beed or usefal By-

Acre. Product,
. Lbe. Lbs,
Bijri Y 900
Math B X R 120
Cuodr i we 1 80
Sesamum - - 1 80

Sheria ) Fibre.

The combined weight of "Béjn' straw and pulse fodder masy vary
from about 3,000 Iba. per acre to 50 per cent. more,

It is advisable to select at harvest time the largest best filled heads
of grain for seed for next year’s crop. These heads should be threshed
on a small, clean, new threshing floor which cannoi pomibly harbour
weevils. The sced as soon as it is threshed should be put mixed with
ashes in clean, earthenware jars. The mouth of esch jar should at
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once be plﬁstered over with cowdung and mud. These remarks apply

with equal force to the selection and storing of seed of all other crops.
Cost of Cultivation in Gujardt,

Por Acre.

Bs, a. p.-
Manure, 10 leads peraare  we  wir ane e w B 0 O
4 Ploughings with light Aal ... g v 2w 2w B O 0
2 Harrowinga and 1 twm of samér ... .. - v 090
Bowing and covering sced with samis e e we 0T O
Conti of seed (b4jri and mixtare) ... r - w 0 6 0
Twica bullock-hoeing we ere  ser an  wes ae 0 7 D
Hend-weoding ... ase - .1 &0
Ploughing between rows e es . 0 8 0
Watching—1 woman, 1} months,iacres w % 8 0

Harvesting various cropa ; t.ymg bundles and stackmg in

field ... e w 36
Cutting heads from bqjﬂ eart.mg to t.hrenhing ﬂoor w 112
Thrcshing and winnowing bajri and subordinate crops ... 1 14

e

s 1 0
,4dd Governmont assessment ... ans e w0 @

S c——

Total ...26 1 ¢

-

CULTIVATION IN THE DBcoAN.

The field is very often prepared with the heavy bladed harrow
(vakhar) only. It is worked two or three times in April and May and
again when the soil is sufficiently moistened by mousoon rain. Thus
a friuble, smooth seed bed, about 3 in. deep, is prepared,

A good cultivator will, however, plongh his field well, and give such
dressing of manure as he can sfford, particularly if the eoil is moder-
ately good and fairly deep. There is plenty of time for plonghing and
thorough tillage, as bdjriis rarely sown ip the Decoan before the
middle of July. If sown earlier heavy rain is apt to fall at Aowering
time, the effect is that fertilization is not properly completed, and the
spikes are, when ripe, only partially filled with grain. The seed is
drilled with the 4-coultered seed drill, and the rows are about 13" apart.
The crop is hand weeded on good land, but this expensive operation is
not done on poor, upland, light soil fields. The bullock hoe, (%olpa) is
worked geverally two or three times. The crop ripens in Qctober.
The coat of cultivation is much less in the Decoan than in Gujart.
The Decean crop doss not yield anything like the outturn got from the
fertile soils of Kaira. The Decoan solls vary eo much that it is
impossible to give averages.

Bijri is subject to the same insect pests as jowdr and also to rust and
smut (angaria), These diseases are reforred to under jowdr. It is
common $o find in bdjri a malformation caused by the flowers gmno'
tise to vegotable shoots.
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WEEAT, Triticum.~Linn,

Annual, tufted. Stemsup to 3 ft. high, joints swollen, hairy.
Leaves almost smooth, with a bairy fringe at base, up to 12 in.
long ; sheaths smooth above, often hairy beneath. Spikelets arranged
in a two-ranked, eylindric or subquadrangular column, fow flowered,
compressed, stalkless and seated th notches of the axis with which they
are parallel ; glumes keeled, awned or awnless (bearded or beardless) ;
top of overy hairy, Grain grooved on the inmer face, often hairy,
free or adherent to the pale.

The following forms are said to be cultivated :—
1. Zriticum Spelta, Linn, Covered grain wheat,
Vern., Khapli ; jod.
2. Triticum vulgare, Vill,
Veorn., Ghau, Gujarati; Gaku, Mardthi ; Fedhi, Kanarese,
8. Triticum pilosum, Dalz, and Gibs., “ having the calices co-
vered with much soft tomentum ” i.e., velvet-chaffed wheat,
Vorn,, Bakshi ; kéli kusal; Lahno,
4. Triticum monococcum, Linn,
The foregoing description is by Professor Gammie.
Habitast.  The oultivation of wheat is prehistoric in the old world, and De Can-
dolle believes that the culture of this cereal in the temperate parts of
Europe, Asia and Africa is older than the most ancient known languages.

DisSTRIBUTION THROUGHOUT THE WORLD,

This is essentially a crop of the warmer and drier parts of the temper-
ate zone, but its limits of growth are wide, and the varieties in
culiivation are so numerous that some are adapted to grow in any
country outside Arctic limits, In India approximately thirty million
acres are cultivaied, of which Bombay claims two millions only. 1t is
grown most extensively in Northern India and always daring the ?old
weather. The young seedlings of the hardier varieties are not killed
by frost, but frost or cold causes damage when the crop is approaching
maturity, The winter wheats of England and Capada are so hardy
that they are fresh and green in spring afler severs winter, parhfru]arly
if daring winter the young plana are protected by a light covering of
snow. Wheat can ba grown sncceesfully with s greater range of
temperature than perbaps any other cultivated plant.

Distribotionin the  The wheat area in the Bomlbay Presidency varies Wii}l the season,
m.b" P 1t extendsin years of favourable Iate rains. It contracis, if the Beptem-
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ber-October rainfall is deficient. The great wheat producing districts
are Ahmedabad (170,000 acres), Nasik (320,000 acres)) Khavdesh
(270,000 aores), Ahmednagar (250,000 acres), Bijapur (145,000 acres),
Dharwir (150,000 acres). DBut, as slrendy noted, these areas vary
considerably with the season,

It is extensively grown asa dry crop,on deep, black, moisture holding
soil. The finest dry crop lands of the Presidency are along the Tapti
in Khindesh, in the plains of Kopergaon and along the Godavary in
Ahmednagar. The Bijipur, Dharwar and Ahmedabad wheat lunds
have each black soil, and are naturally fertile if late rains are sufficient.

Wheat, as an irrigated crop, does best on much lighter soil. Medium
black soil, so common in the Deocan, is very snitable. Such land
is of fair dopth, and has a substratom of murum 2 or 8 feet
below the surface. It occupies the lower levels of the valleys,
is irrigable from wells or by pdi from bunded streams, and, when
well manured and carefully cultivated, grows excellent erops of
wheat. The irrigated wheat orops of Khandesh, Nasik, Nagar, Poona,

&oc., are all grown in this class of land, whilst those of Abmedabad,
~ Kaira and Baroda Territory are grown on light allavium loams. The
irrigated orops of Gujarit are perhaps superior to those of the Deccan,
but are far more liable to excessive damage by rust, and are more
expensively oultivated, the cost of irrigation being high owing to
great depth of wells,

Dry orop wheat is either grown alone or with subordinate rows of
safflower ; sometimes linseed occupies the headlands. Wheat and gram
mixed are grown in tha Panch Mahhls Irrigated wheat is usually
unmixed,

Dry crop whoat is grown contmnously in some parts of Ahmed-

. nagar, Ahmedabad and Nasik, In the cotton districts of Khandesh,

Dharwar, Broach, &c., it is rotated with cotton and jowdr. In the
deep bluck soil whioh borders the Tapti in Khindesh it is rotated with
linseed and gram. In the Panch Mahals on land brought under til-
lage during recent years it follows a Kharsf crop of maize, the land
being double cropped annuelly, This is an exhaustive system of
cropping which can only be practised in virgin land. Irrigated
wheat is rotated with ordinary garden crops, but no definite order is
followed.

The preparatory tillage is usually oareful. Wheat fields are during
the rains wsually uncropped ; therefore, there is good opportumty for
thorongh working. Tillage begins usually before the rains by scarify-
ing with a vakhar of the Deccan, which corresponds with the karad of

Gazerat. If the valhar is worked several times in April-May, its
1
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blade scrapes the surface, uproots the stubble of the previous crop,
fills the cracks with loose soil, and leaves a frinble surface layer which
readily soaks up the monsoon rain s it falls during June, July and
Angust. The vakhar should be used once or twice a month, but only
when the seil is in a suitable condition in respect of moistness.
Tillage does harm when soil is wet; but if the surface is dry and
crumbly, and if the bullocks at work can walk without leaving deep
foot impressions, the soil should be worked as often as possible. The
offect of such tillage is to leave the surface s0il in a clean, thoronghly
friable condition, whilst the substratum, 8 or 4 inches below the sur-
face, retains moisture, and, being more or less consolidated, provides
the firm seed bed which wheat likes, Dry erop wheat land is not
often manured, When = dressing is given, the manure should be
old and thoroughly decayed. It should be applied in Aungust or
September, and mixed with the soil by a light ploughing. San
ploughed in as a green manure provides a cheap and effective manure,
If the field is well worked in the hot weather, the san can be sown in
June-July, and ploughed in in August-September. Subsequently
the soil should, as the san decays, be worked repeatedly with the
vakkar in order to keep the surface soil clean snd friable and at the
same time provide a tolerably firm seed bed. Wheat asa dry crop
should, if possible, be sown in October. It will thrive well as an
irrigated orop if sown in November or early December. An irrigated
crop must necessarily be manured, and a dressing of 12 to 15 loads of
old manure per acre is sufficient. .
Dry crop wheat is always drilled, a heavy two-coultered drill being
used for the purpose. In some districts, as, for instance, in Broach,
the rows are very wide apart, rarely less than 18 inches. A heavy drill,
with coulters wide apart, deposits the soed deeper than s lighter drill
with ocouliers close togethor, and sufficiently deep to secure moisture
' sufficient for regular germination. But the seed is not evenly dis-
tributed. The Khéndesh method of sowing is probably preferable to
that practised elsewhers, A heavy drill with two coulters, about two
foet apari, is used, In the forward journey scroes a field two rows are
sown two feet apart. In the back journey two more rows are sown,
bui one row is intermediate between the two rows previously sown,
Thus the erop comes up in rows about a foot apart, But the rows are
rather irregular in. their distance from each other, because it is difficult
to guide the drill sccurately, The irregularity referred o is of no
great importance, because wheat fields are generally so well prepared
th?t bullock hoeing or band woeding is rarely necesary. Little or no
rain falls usually after the seed is sown, and weeds do not grow with
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the same freedom as during the monsoon. The seed rate for a dry crop
varies considerably according to distriet and according to the condition
of the soil, The range will ordinarily be from 40 to 55 Ibs, per acre.
Sometimes the crop is neither wholly dry nor wholly irrigated. If the
soil moisture fails and the crop threatens to dry up or ripen premature-
ly, and if facilities for irrigation exist, the owner gives two or three
waterings at intervals of a fortnight. The water is distxibuted over the
field without any system of beds or regular water channels, and the
first watoring requires much water, the eracks and fissures i in the so:l
gulping the water in an astounding manner.

Wheat is barvested by uprooting by hand, asided by & blunt sickle.
The surface soil at harvest time is dry and loose, and the plants are
ensily uprooted and shaken fairly free of earth particles, The harvest-
ed orop is laid neatly into bundles of sheaf size which, after exposure to

 the sun for a day or two, are tied (thin strips of aloe leaves make good
bands), and carted to the threshing floor, Wheat may be threshed out
three or four days after reaping or may be stacked and threshed out at
leisure, It is usually trampled out under the feet of bullocks, and is
easily winnowed by the hot wiads which blow in March and April,
In Gujardt winnowing is usually done by an artificial air current
from a triangular cloth tied at two corners by thin ropes attached to
fixed points, and swung or flapped rapidly at the third corner by a man
or woman,

The chaff got by the above method of threshing and winnowing
provides fairly good fodder. The treading process breaks the awns,
and orushes the brittle straw and hard glumes into soft palatable
“bhusa > which, as food for cattle, is very much improved if mixed
with a fair proportion of “ bhusa ” similarly got in threshing leguminons
orops.

Irrigatod wheat is sometimes broadcasted, sometimes drilled and
ogoasionally sown by hand in the farrows behind the plough, the seed
being covered by the soil moved in making the next furrow. If
the soil is very friable to a depth of at least 3 inches the latter method
of sowing is perhaps best. The seed can with care be sown with great
regularity, and, by means of a hand hoe or rake, the field ean, after sow-
ing, be lnid out into beds for irrigation. A plough should, before the
beds are formed, be wused to meke strmight furrows 10 ft. apart.
These when deepened by means of a hand hoe serve as water channels
for irrigation. The beds should not be more than 10 fi. square.
An irrigated arop requires a higher seed rate than a dry crop. 70 or
80 Iba, per acre are ordinarily sown and in the case of spelt wheat in
husk 100 lbs, - After sowing, the crop requires little attention, besides

Cultivation of irr-
gated wheat,
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- regular irrigation, One or two hand weedings may be required, the

Outtnm

Diseases.

whole surface soil being stirred with the khurpa (weeding hook) at the
same time to break uwp the orust that forms after irrigation. On
moderately retentive soil wheat need not be irrigated oftener than
once a fortnight, But if the soil is light allnvium as in Northern
Gujirat, the crops should be watered every eight days,

The outturn of grain varies much with the season. A well managed
lmgabed crop produces sbout 2,000 lbs. grain and over a ton of straw,
whilst a good dry crop will not often exceed 1,000 lbs, of grain and
about the same weight of straw. 600to 650 Ibs, grain per acre probably
represent & full average crop in an ordinary year froim deep, black soil,
cultivated in the ordinary manuer,

Rust (Pucetnia graminis)—gerva, Gujardti ; (6mbora, Marithi—often
does considerable damage to the crop. It is most destructive in
seasons with cold showers and cloudy weather, especially if such come
a8 the orops approach maturity. Some varieties are less subject than
others. Khapli or spelt wheat is rustproof. The disease has occupied
the attention of agrioulturistsin all parts of the world. But efforts tocom-
pletely suppress it havenot been successfal, In Australia, by a process
of selection, varieties, which are nearly rustproof, have been obtained-

Smot is coommon in Indian wheat, 83 in all other cereals. But the
disease does not sppear, except to a trifling extent, if the seed before
sowing is steeped for five minutes in a solution of copper sulphate which
should mot exosed 3 per cent.. strength. After steeping, the seed

. should be dried in the san.

The following is an estimate of growingdry crop wheat in Khan-
desh :—
Cost of Cultivation.

Per Acre.

Rs. ». p.

Clearing stubhle of previous erop - - w 0 60

Harrowing three times in hot weather . 012 0

Harrowing four times doring rains ... o w 1 0 0

Manure once in three years, eay, 6 londs perannu.m e 3 0 0

Floughing once v we 1 8 0

Drilling and eovering seed ... e . we 090

Cost of seed 45 1bs, ... o w 300
Harvesting, carting, threshing and wmnowmg s erop

of 800 1bs. per acre - - .3 &0

Total .12 7 €

==

Tode in Indisn A large export trade from the ses ports of Bombay, Karichi and

wheat,

Calcatta is chiefly fed from the Central and North-West Provinces.
Bombay, of course, supplies its small quota, Experts sort Indian
wheats as hard and soft whites and hard and soft reds, The bard
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wheats are characterisad by & flinty, ¢ranslucent appearance which
indicates a high percentage of gluten. The soft wheats are opaque
and starchy, and are liked by millers, For native consumption
glutenous wheats are more favoured than soft, starchy samples. This
is fortunate, as the export trade requires soft wheat by preference.
Hard wheats are shipped to the Ifalian and-other sea ports of the
Mediterranean, and are utilized in the manufacture of vermicelli,
mucoaroni, &e. Soft red wheats find a ready market in England.
5 per cent. refraciion or impurity is allowed by the trade. Indian
samples as sold by the cultivators ravely contain so much impurity,

but must necessarily contain earth particles snd small pebbles, besanse -

the crop is harvested by uprooting and because the means at hand for
winnowing snd soreening are imperfect.

In the miller’s estimation the valuable qualities of wheat are (1)
eolour, (2) strength, (8) flavour,

Wheat varies in colour from pale yellow to dull red. White
bread is most esteemed, and can only be made from white flour,
In the old method of grinding wheat between stones, flour of better
colour could be got from white wheat than from red, therefore white
wheats were valued at considerably higher rates than the red ; bat,
gince the roller system of milling has been introduced, white flonr
can be got equally readily from white and red grain.

The roller system of milling is called the * gradual reduction
procese.”” The aim is to remove the bran in scalelike pieces which
oan readily be separated by sifting and winnowing, and leave the inner
farinaceous portion in gritty fragments which can snbsequently be
rolled or ground into fine flour, The germ of the wheat, which is
yellow and oily, must be separated. It is unnecessary to enter inte
details regarding the gradual reduotion process in all its stages. It is
sufficient to know that pure white flonr may thereby be got from whest
of any colour.

This quality depends chiefly upon a large quantity of elastic
gluten. Certain varieties of wheat nontain a higher porcentage of
elastio gluten than others. The dough made from the flour of such
varieties, when baked, rises into & larger loaf than would be got from
the flour of weaker wheat. Strength does not depend wpon varieties.
The same variety may in one season produce fairly strong wheat in
another weak. This is particularly the case in temperate countries,
In England the summer is sometimes unusually hot and dry, and in
such seasons the grain is much more translucent and glutenous than in
average seasons when it is dull, starchy and weak. The character
known as hardness is by no means constant,: In fact, hard and soft

Milling wheat,

Coloar,

Btrength,
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grains can be got often from the same ear, Indian wheats and whents
grown in the hotter and drier partsa of Rumis, Amerios, &c.,
ore strong, Countries with damp temperate climates, such as England
and the sea board States of America, yield wheats which are weak,
Indian wheats in Europe are in demand for mixing with English and
other wheat, which are deficient in strength.

Flavour is best when strength is least. English wheats are better
flavoured than those of any other country, partly on account of climate,
but chiefly on account of the care exercised in the seleation of seed.
Indian wheats have a peculiar flavour which millers call * beany,”
i.c., 8 taste resembling the dél of any pulse. For this reason Indian
wheats are mixed with English and those of other countries before
being ground into flonr. Thereis art in proper mixing, because
colour, strength and flavour are never found in the highest perfection
in one variety. These qualities, if present in auy variety in proper
(degree, add to its market value. They can be developed Ly the effect
of climate, soil, coltivation and selection of seed. Climate can hardly
be controlled except that irrigation can replace deficient rainfall.
Deep, stiff loams and well drained clay soila with sufficient rainfall
produce grain of finer quality than lighter soils, but this remark must
be modified in respest of irrigated crops, Bya process of seed-
selection carried on from year to year, the quality can be very
much improved. In this process of selection the aim should be to
got plump, large grain with a thin clear skin, a heavy weight
per bushel, trne to type, and with strong bright straw which
will stand np well if the orop is heavy or during heavy rain-
storms,

fu:i;ﬁm quf‘l‘iit_in: The milling qualities of lypical Indian wheats were ganged by
McDougall Bros,, of Mark Lane, London, in 1882, with tbe following
resulis :—
Weight per
Bushel.
No, 1. True soft white e wme aee e ees B4 Ibw,
2 3 Boperiorsoftved s e ce e ee 634 o
»n 5 Averagehard red . ws  wer we o G0
p 4 Avemgehard white ... -~ s . o 6} p

Flour.  Middlings, Pollard. Bran.
Per cent. Per cent. Per cent. Fer cent,

No. L Ground ander mill stones ... 7746 083 88 1290
» » rollers we T4 1 0 87 +0
No. 2, » mill stones ... 78- 0 148 28 94
» n rolless - 75 4 71 135 56
No. 3. - mill stones ... 8052 0-78 190 83
” » follere - 513 3 us 81
No. 4. » mill stones ... 7988 078 192 85
. » zollery - T4 3 - 3 13-8 30
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CHARACTERISTIC APPEARANCES OF BoMBAY VARIETIES,

The straw in all varieties is comparatively shorf. In a highly
manured irrigated orop it may reach 3%ft. in height, but in ordinary
- irrigated crops it ranges from 2% ft. to 3 ft. Inadry crop it is often
very short, in which case the yield of grain per acre exceeds, to a con-
siderable extent, the weight of straw. In most varieties a fully grown
stalk has four nodes, rarely more or less. The nodes are dark in
golour, but vary in shade according to variety. ' The extent of tillering
varies with the variety, with the vigour of growth, and with the seed rate.
The plants in a thiokly sown erop do not tiller to the same extent as in
& orop sown thin. Ordinarily, there are four to seven stems from one
root, buf in vigorous growing plants the number is much more. The
straw varies in colour and brightness according to variety. The
withered side leaves are generally a darker shade than the stem proper
which may be bright and shining or dull. When very bright and
ghining, the straw is usually very light in colour, i.e,, pale-cream,
nearly white, When dull in colour, the straw is darker, generally a
dull yellow colour, tinged with brown. In one or two varieties the
straw immediately below the ear is bent in a serpentine wanner in
two or three short ourves. The glumes and awns of the ear are not
usually the same colour as the straw. They are generally either lighter
or darker in colour. .

The grain, acoording to variety, may be classed into hard and soft
red, hard and soft yellow, and hard and soft white ; but, with one single
exception, there is no variety that can be classed as soft wheat proper,
There are certain red, yellow and white wheats which are unquestion-
ably hard varieties, the grains being flinty and translucent to a high
degree. On the othor hand, there are red, yellow and white wheat
which have in the same ear some grains hard and flinty, others only
moderately translucent and on section showing a starchy appearance
to u certain extent. Very few varieties have short, rounded, plump
grain, In most cases the grains are long and eliptical, fairly well filled,
and heavy in the case of a good variety and a good crop.

The period of growth varies betweon varieties, and depends also
upon the date of sowing, the condition of the soil, regularity in
irrigation, or in the case of a dry crop on the character of the season,
A qrop sown in October or early in the cold weather will take longer
to mature, and probably yield better than one sown in December or
later. An irrigated orop in rich soil matures slowly and yields very
well. A dry erop with scanty late minfull may be forced to maturity
quickly, and the period from seed time to harvest may be only three
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months or lesa; wheress, under more favourable conditions, the period
of growth will be from 3} to 4} months,

The ears of all Bombay varieties are awned and pearly all ereot in a
ripe crop. The spikelets are ranged in all cases on either side of the
rachis, alternately. They may be attached at short intervals in which
caso the head is dense, or at longer intervals in which case it is more or
less open. The spikelets in the middle of the grain may contain two,
three or four grains according to variety. Those at the base or point
of the grain generally contsin two grains or two fully developed
grains, and a third much smaller. Most varieties are *square head ”
in appearange.

In some varieties glumes are hard and shining, in others downy,
or, when the down is comsiderable, *“ velvet chaffed.” Hard shining
glumes bave often a slight degree of bloom, particularly when the
main colour is brown or yellow brown. In one variety (khapli)
the glumes securely enclose the grain. In others the grain osn be
separated comparatively eamsily. The awns on some varieties ure long
and securely attached to the glumes, in others shorter or less securely
attached. The colour of the awns generally corresponds with that of
the glumes, but there are exceptions. Thus several varieties with nearly
white chaff have dark coloured awns, black or dark brown near the base
and gradually shaded off to a pale drub or dirty white towards the

point.
RICE, Oryza sativa—-Linn,
Natural order— Graminec.
Tribe—Oryzece.

Dangar ... ... Gujarati.

Grain or Paddy ... Bhat ... s Marithi,
Bhatta ... +e Kanarese,

Paral = ... ... Gujarati.
Straw e ase {Pandha aes wee Bhrilthi.
Bhattad hulln ... Kanarese.

Rice is found truly wild in marshy lands in tropical countries, It
chief wild habitat is, however, from Madras and Orissa to Bengal,
Chittagong, Aracan, and possibly even o Cochin China.

Rice, Oryza—Linn,

Botanical deseription by Professor Gammie.

Spikelets in pannicles. Glumes 4, the fwo lowest minute, third and
Jourth sub~equal, without pales. Stamens 6.

Oryza sativa, Linn.



33

Annual, tufted, grown in water, Leaves many, rather rongh, sheaths
smooth. Pannicle elongate, erect at first, drooping as the grain ripens.
Spikelets loosely arranged ; third glume with a very long awn.

Rico is grown at all seasons in different parts of Indis, provided
there is water. The varieties are exiremely numerous, and particular
varieties are found, not only suitable for different seasons, but also for
different soils, different systems of cultivation, and different conditions
of olimate and rainfall.

Dr. Watt mentions five orops & year as being grown in Bengal.

In Westorn India rice is chiefly a kharif crop, dependent mostly
upon natural rainfall. In the Southern Collectorates of the Presidency,
especially in Kénara, 7abi rice which ripens in the hot weather is
grown. This is called vaingan rice. The district gets the benefit of
the North-East monsoon, and gets late rain.  Vaingan rice is generally
assisted by irrigation and usually by channel water drawn from a
nullsh or from natural springs, ‘

Rice is very extensively cultivated in all the warmer parts of the
world, It is essentially a crop of damp, semi-tropieal or tropical
countries. It thrives under great diversity’ of climate and culture,
It grows well in dry climaies or at least dry in comparison with
Burmsah, Bengal and the Konkan Districts of the Bombay Presidency.
The finest varieties and the lorgest yields per acre are produced in
distriots where there is & moderate degree of sunshine and a damp,
warm atmosphere,

India has a very extensive area, probably, on an average, considerably
exoceding seventy million acres annually, The Bombay area is less
than two million acres. Rice has been grown in India since the very
earliest times.

The chief rice areas are below and on the Western Ghats, The arop
is especially important in the belt of low land which lies between
these hills and the sea from the most southern part of the Presidency,
as far North as Bulsir in the Surat Collectorate, also in the cosy below-
ghdt valleys, and in the artifieinlly terraced rice beds, which are so
numerous along the eastern and western slopes of the ghdt range.
The rainfull throughout these parts is very heavy. In some places on
the hills over 2007 are registered from June to Qctober. In the goast
belt the rainfall is 100" more or less in a season, In the uplsnd plains
of the Deccan and Sonthern Maratha Country, which stretch away from

Beason of growth.

General distribo-
tion  throughont
the world,. -

Distribution in the
Presidency,

the enstern slopss of the ghéts, the rainfall rapidly declines, and atno

great distance away from the hills rice gives place to millets,
. ‘ 9 e MO
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In the northern t4lukas of Surat, in Broach, Baroda Territory, the
northern collectorates of Gujardt, and in Kathiawdr the rainfall is
lighter. Therefore, in these districts on the open, fairly level tracts
rice beds occupy positions specially favourable for impounding rain-
water. They are not only embanked, but also in some cases dug
out {o improve their capacity for holding water. They have usually
the additional advantage of being under a tank or other source of
irrigation.

In Gujarit, Surat and Kaira grow each about 100,000 acres
annually, Ahmedabad and Panch Mahils each 50,000 to 60,000 acres,
and Broach 20,000 acres. .

In the Deccan on an average the Nésik area is about 60,000 acres,
Pogna 70,000, Sholapur 20,000, and B4tdrs 45,000 acres, In the
Karnitak, Belganm and Dbérwdr grow, respectively, about 115,000
and 160,000 acres, mostly in their western hilly parts.

In the Konkan, Théna has over 300,000 acres, Koldba ahout
250,000 acres, Kdnara about 200,000 acres, and Ratndgiri 50,000
acres,

It may generally be said that rice is grown year after year om the
same land without any rotation. This is certaiuly the case in the
Konkan. In years of favourable late rainfall a second crop of vdl or
gram or castors or wheat of of mixed rdl and castors or mixed gram
and castors may be grown. This second crop is, however, more common
in the tank irrigated rice beds of Northern Gujarit and elsewhere than
in the Konkan rice fields which depend solely on rainfall,

In the rice lands of the southern t4lukas of the Surat District, it is
common to grow a crop of sugarcane once in four years or at longer
intervals, and the same practice prevails in the laterite soils of Belgaum,
Dhérwér, and in the above-ghét parts of Kdnara. In these Belgaum
and Dhérwar terraced rice beds a sprinkling of jowdr is sown with
the rice, and in years of aversge rainfall both crops seem fo thrive.
The conditions of minfall most favoursble for rice are entirely unsuitable
for jowdr, and the mixtnre referred to isa very unusual ome. In
Broach on deep, black soil and in the télukas where the average
rainfall exceeds 40 inches, rice is sown as a subordinata row crop with
cotton. Elsewhere in Gujardt, where the land is not true rice
land and the produce is uncertain, kodra and rice, with a sprink-
ling of fuver, are a common mixed crop. These fields are withount
embankments. '

The best soils for rice are clays or clay loams of fair depth. The
substratum should be murum or other porous material. This securce
fair natural drainage, and the soil is thereby improved for rice. The
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plant is naturally acquatic, yet it does not thrive in a soil in whioh
wator stagnates. The orop luxuriates in a soil through which water
percoletes with freedom and over which it flows slowly,

The Konksn rice soils are mostly groyish-black clays or clay loams,
Those of Surat and Broach and Kathidwér are black or brown-dlay.
The Kaira, Ahmedabad and Panch Mahals riee beds are light coloured
or light brown besar (clay loam) soils. Those of the Karnfitak are
yellow red or reddish-brown laterite clays or clay losms. Any desorip-
tion of soil which is moderately deep (2 to 3 feet), of fine or fairly fine
gonsistence, and moderately pervious to moisture, is suitable for rice. In
districts where the rain fails early, as in Gujarat, the important point
is that the soil should retain water as long as the riee is likely to need
it. Embankments are formed, and the surface of rice beds made
level, so that water oan be impounded and kept at a height which
varies as the orop grows, Af no times should more than two-thirds
of the plant be immenrsed.

In almost all rice fields the original surface required a certain amount
of levelling and digging out, and the excavated soil was used in filling
hollows or in forming the embankments. On and under the ghéts on
the gentle slopes of valleys and on the steeper slopes at the foot of the

hills, rice beds have been formed in terraces with great ingenuity

and at considerable cost. Where the original surface was uneven, slop-
ing or fairly steep, the rice beds’ are necessarily smaller in area and
more irregular in shape than in the open, more level tracts, Ina
partioular group of terraced rice beds o stream fed by drainage of
higher levels is made to distribute its waier equally over all, and the
surface is 50 levelled and the embankments so arranged that a slow
stream passea over the beds in succession from higher to lower levels,
The embankments are made of mud and necessarily rangé aceording
to situation, from 18" to 24' high, the width being proportionate
to their height and the construotion being sufficiently strong to stand
the pressure of water impounded in them. Such rice beds as receive
the inflow of water brought by nullahs from the hills are enriched by
the fine silt which is deposited from the muddy water as it flows
slowly through.

A gonsiderable extent of rice land in the Konkan has been reclaimed
from the sea, principally along the course of tidal creeks. The first
operation has been to form an embankment sufficiently high and
strong to exclude the water of hlgh tides, The soil from higher
levelsis carried in ¢o fill up and raise the surface leve] inclosed;by the

Terrmcing, smbank-
ing and reclaiming
rice land,
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embankments. The natural low lying position of these reclaimed rice
beds is favourable for impounding rain water. The reclaimed land is,
to some extent, salt for a time, and i only suitable for growing
inferior varieties of “salt ” rice. In time the soil becomes sweetened
by cultivation, and then superior varieties can be grown.

« Many rice fields on and under the ghits are never manured, only
the seed bed on which the seedlings for transplantation are raised.

‘These below-gh#it rice beds are * warped ” year by year. The mud or

silt carried by the numerous nullahs and small streams from higher
levels is deposited on these rice beds, and the depth of soil is yearly
increased. Moreover, the continuous slow passage of water through
and over these soils has a softening effect upon the soil, cansing
considerable elimination of plant food from dormant ingredients.
Nitrogen is the one eloment which might reasonably be expedted to
be deficient, but the yield from these anmanured rice beds is not
decreasing, and there is no evidence to show that the land is becoming
exhausted. Althongh many riee fields on and ander the ghéts are
not manured, tho seed beds invariably are either by burning »4b
material thereon or by the direct application of manure, The »4b
practice has been fully described in a separate chapter (sec Volume 1),
1t is confined fo districts of heavy minfall.

In those paris where the rainfall is 50" or less, rico seedlings are

‘raised in nurseries which are manured heavily with ordinary manure

or by folding sheep and goats. The effect of burning »4b material
on the seed bed is mot so much manurial as physical. A properly
prepared rice bed is lightly dug a fow inches deep with a light pick,
and the loosemed surface broken wp fine, Over this the »4 material
is laid and burnt. The ashes are mixed through the fine eerth.
The heat has killed seeds of weeds. The seed can be sown with the
first signs of rain, and if rain holds off, artificial watering can be given
to the amall patch for a fow days. The seedlings come up strong and
vigorous, and can be trapsplanted early into the main field which, as
ihe seedlings were growing, should be got ready by repeated plongh-
ings for transplantation, A crop grown from early {ransplanted seed-
lings gets the full benefit of the monsoon rain, and this is extremely
imporiant in the case of the finer varieties which ripen late, and
require much water late in the season.

L 3

The rice beds of Gujarit and those of the flat bottom lands of -tho
Konkan and elsewhers are regularly manured, and the heavier the
dressing of manure, the beiter the erop. Tank mud in Gujarit is
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favourite application, Tank mud or ordinary manure is given af the
rate of 40 loads or less per acre as can be arranged. The manure
should be applied evenly over the surface before the rains set in. In
Gujarit the practice of green manuring is common. San (Crotalaria
juncia) is sown thickly with the first fall of rain and after a single
plonghing. A turn or two of the harrow covers the seed. The san
grows to s height of 18 inches, whilst the seedlings are growing in
the seed bed. Then i is trampled into the soil, as the field is puddled
and made ready for transplantation by repeated ploughings. Castor
onke is cheap in Gujarft—about 80 lbs. per rupee—and a fopdressing,
costing Rs. 5 or less per acre, is given to supplement a light application
of ordinary manure. Fish manure, costing about 80 lbs. per rupee,
is similarly employed in the southern talukas of Surat and parts of
the Konkan, In Kanara and in the forest tracts of Dhérwér green
leaves and green twigs of certain forest trees are used as a sort of
green manure.

Rioce is sown (1) broadcast, (2) drilled, (3) broadcasted in a seed bed
and thence transplanted. Generally, except in the case of salt rice
grown on marshy situations reclaimed from the sea, the first method
is only adopted by the worst cultivators. The second plan is very
common in the western tdlukns of Belgaum and Dhfirw&r and above
the ghéts in Kanara, also in unembanked fields in Gujardt. The third
method is less risky and more successful than the others, and is
particularly suitable for fields which are embanked and where the
rainfall is over 80 inches or where deficient, late rainfall is supple-
mented by irrigution from tank or otherwise, Broadessted or drilled
rice requires a higher seed rate than transplanted rice. The waingan
(hot weather) rice of Kénara requires 8 seed rate of 160 to 200 Ibs,-
per acre. Broadeasted or drilled rice requires 120 Ibs. per acre, and the
goed rate of the transplanted crop varies per acre from 25 or 30 lbs.
to 90 or 100 1bs. The latter is the common seed rate in Surat and
Broach. In no other distriots of the Presidency is so much seed
required. Everywhere the seed bed is thickly brondcasted. A
sufficiency of seed is allowed to meet contingencies.

In the Konkan rice is sometimes artificially germinated before it is
broadeasted. The object is to gain time by geiting seedlings as early
sa possible. The seed is made damp and germinated in heaps or baskets
when there are signs of approaching rain, and is sown broadcast when
the first showers have moistened the wil sofficiently. This method

is hozardous, exceptin salt rice lands which are sown when covered
with water. It is betier to sow in the ordinary way and irrigate by

Seed rata and
methods of sow-
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hand. The seed for * slt * rice is often broadcasted on rice beds over
which water stands ; the seed sinks into the soft mud. The drilled
rice of Dhirwdr and Belgaum is sown with a 6-goultered drili. The
coulters are about 8" to 10" apart,

Tar Bomeay Varmeties or Rice,

The varieties ¢ultivated are very numerous, I have examined and
described over sixty varieties. These can clearly be identified as different
from each other, They -form probably only a small proportion of the
varieties grown within the Bombay Presidency, and necessarily are an
exceedingly small proportion of the varieties ecultivated throughout
India, In examining the particular varieiies referred to, it was made
clear that mixed seed is commonly sown, At the same time it was
made equally clear that rice cultivators have a natural knowledge of
the various varieties grown in a particular district, and know the condi-
tions of soil, season, waler, &¢., which are most favourable for the
growth of each variety,

Commercially, the paddy might be classed into very fine, fine, coarse
and very coarse varieties ; but it is very difficult to grade varieties
into these classes. It is easy to state definitely that one variety is very
fine, and another is very coarse, but there are very numerous gradations
in quality between these two extremes.

The chief differences between varieties, which I have noticed, are
detailed below.

There are early, medium and late ripening varieties. The earliest in
an ordinary season reaches maturity at the end of September, the
latest towards the middle or end of November, '

Some varieties, generally the late varioties, require deep, good, reten-
tive soil, with well embanked rice beds favourably situated to imponnd
rain waier or to receive irrigation when the rainfall is deficient.
Other earlier ripening varieties will thrive well on thinner, poorer, less
retentive soils and with inferior facilities for impounding water or for
irrigation. There are nnmerons gradations between the two extremes,
Certain coarse varieties are adapted for coltivation in salt land
reclaimed from the sea, and such generally thrive best with much
wyter in the rice beds.

The finest varioties are usually grown from seedlings which bave
been transplanted from s seed bed into the field proper. Other varieties
whick are not so fine will thrive well if the seed is drilled and the
COATSOr Varieties are often broadcasted.
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The greater number of varieties are grown in the monsoon, and gesson of growth.

would not thrive if sown or planted at any other season. A fow
. varieties are suitable for cultivation under irrigation during the cold
and hot weather, Thia arop is known as vaingan rice, ‘

There are notable differences between varieties in the length, straw,
strength, colour, and brightness of the straw ; .also in tillering powar.
Some varieties produce more stems from one root thun others. The
finer varieties have not necessarily fine straw, nor the coarser varieties
coarse straw. The straw of all varieties, whether it is coarse or fine, is
very hollow. If the leaves and loaf sheaths are stripped off, the stalks on
account of the hollowness referred to can be drawn between the finger
and thumb and pressed into ribbon like strips. If the stalks are farther
examined, they will be found wrinkled longitudinally. The coarser and
more hollow the stems are, the greator is the extent of wrinkles, As re-
gards leaves and leaf sheaths, there are characteristic differences between
varieties. Sometimes the leaf sheaths are very large, wrapping the stems
very loosely ; sometimes they are not so fully developed, and wrap the
stems fairly tightly, particularly towards the top. The sheaths, like the
hollow stems, are longitudinally wripkled in a ripe crop. Apparenily
the hollowness of stem and the development of leaf sheath furnish air
chambers which support this semi aquatic plant in deep water. There-
fore, it might be expected that such varieties as need much water should
have very hollow stems and very large leaf sheaths. This, however, does
not always hold good. The straw of all varieties is weak. .As a drycrop
the straw would not support the head of grain. It would lodge. Tall
straw may be 4} or 3 feet high, short straw about 3 feet, sometimes
less. The straw may be bright and light coloured or dark and dull
goloured, varying in colour from pale yellow to dull yellow, tinged with
brown, The sheaths and leaves are not usvally the same colour as the
stems. They are darker generally.

The head of grain may be a large, drooping panicle or an ereot Head of grain.
small one or take many intermediate forms,

There are very extensive differences between varieties in the 8iz6, Grain (paddy).
shape and colour of the paddy. It may generally be stated that the
mpjority of the finer varioties have long thin grains, sharp pointed,
ond slightly bent, and triangular or somewhat three cornered on oross
section. The colour ia generally pale yellow or golden yellow with
Perhaps faint traces of brown, and the husk is not deeply grooved longi-
tudinally ; the husk may or may not be flossy. Therice or husked grain
of fing varieties is generally pearly white, very translucent, flinty when
broken, long and not thick, The very finest varioties give fragrant or
Soented rice, : - '
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* The finest varieties weigh from 900 to 1,400 grains of paddy por
tola, and range chiefly from 1,050 to 1,800.

The conrser varieties can generally bo ensily identified by the grain.
The majority of coarse varieties have large, full bodied paddy, deeply
scored on the husk, and these scores appear to a less extent on the rice,
The colour may be yellow or yellow with longitudinal scores of reddish
brown or reddish brown with longitudinal scores of yollow or nearly
entirely reddish brown or purplish black or dirty grey or drab. In
coarse varieties there is generally a conspicuous extent of floss on the
husk. Often there are awns, The rice or husked paddy may be
white, creamy white, pale brows, bright reddish brown or deep red-
dish brown. Coarse rice is not usnally very pearly, and is generally
opaque, The rice ia always plamp and generally not Jong. It is soft
when bitten, not flinty.

The weight of paddy grains per lola in coarse varietios may range
from 320 to 900, but usnally ranges from 500 to 600 per tola.

The general descriptions given as applicable fo fine varieties and
coarse varieties are not applicable in every case, For instance, there is
a particular kind of rice grown extensively in the Presidemcy (of
which there are at least three varieties), which are commercially classed
83 of the finest quality which have some characters common to fine
varieties and some common {0 coarse. I refer to the varieties known
as ambdimohor and bodka. The paddy is deeply grooved, short and
plump, The ambiémohor has a colour generally found in coarse varie-
ties, and it is awned. The rice (husked paddy) is white, opaque and
soft, but it is fragrant or scented, and commands a high market rate,

CuLTIvATION I8 THE KONEAN,

The seed beds should be hand dug and then rdbed. The ::db
material is burnt in March or April. The ashes should be mixed with
the soil by light digging, and the seed sown about the end of May and
covered carefuily by a long handled rake. Hand digging before the
burning of the rab is better than ploughing afterwards. The hest
penetraies the loosened soil better. In tracts of heavy rainfall the
burning of r4b materisls before tke rains is a much better preparation
than the direct application of manure. The probable explanation of
this is that ordinary manure, if kept excessively wet, undergoes no
chemical changes by which useful plant food would be liberaled. There-
fore, in the Konkan, with its excessive rainfall, manure for s rice seed
bed would be of very liiile use unless appliod when very old and
thoroughly decayed. Under average conditions, 6 to 8 lbs. of seed
should be broadcasted on each guntha (5 acre) of seed bed, and from
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4 to 8 gunthas of seed bed sre required per acre of plantation. 53
gunthas of seed bed per ncre of transplantation may be taken-as average.

In a well #4bed seed bed few, if any, weeds appear, The seed bed

should, however, be carefully weeded, The seedlings, if they grow
unchecked, dre ready for transplanting in 25 to 30 days.. They shoald

then be 87 to 10" high, The cultivation of the general area -begins

when the soil is well soaked, and should be complele by the time
the seedlings are ready. The field is made ready for transplanting by

repeated ploughings with a light plough usually drawn by buffaloes,

It is puddled into thin mud. The stubble and weeds and remnants of
previous vegetation disappear in the mud during the process of tillage,
The embankments need repairs annually.

In removing the seedlings from the nursery, care is taken not to

damage the plants or harm the roots. Water is ullowed to stand on the
seed bed, s that the seedlings are essily uprooted. In this water the
roots of the seedlings are washed free of adhering earth. Two hand-
fuls of seedlings are tied into a neat bundle. The bundles are carried
to the field, and are distributed near the planters. They float on the
water which stands about 6" deep over the mud as the field is planted.

The seedlings are planted by women by hand, the root ends being
simply forced into the soft mud. Two to six seedlings are planted
together at intervals of 6" to 8. If the seedlings are sirong and

vigorous, two or three in one place are sufficient. The regularity and -

‘'deftness with which the work is done is astonishing. For uprooting
seedlings, osrrying to field and planting, 12 to 15 men and women are
required per aore per day. The work is usually done in pouring rain,
and men and women are each protected by a simply construoted hood
(virle), made of light wood and overlapping leaves, bound securely
aud so shaped that it covers the head and back. Tmmediately after
plagting, the seedlings.stand in woter with their tops just above it.
In @ week the seedlings will have rooted, the water is partially with-
drawn, and dead plants are removed and replaced. Subsequently, the
erop should stand in water with one-third of the plant always above it.
The water should be drained off oecasionally for weeding; but when
there is sufficiency of water, little weeding is required. The water ia
finully drawn off (if the field has not aiready dried up) about ten days
before the orop is ripe. ‘

The fiold should be comparatively. dry when the crop is harvested.
Early varieties are ready in October, the late varietiss in November.
Reaping is done with & sickle and olose to the ground. The cat crop
is laid in open bundles of sheaf size, and these should be exposed to the

Transplanting,

Harvesting and
threshin

sun fora few days. If thereis risk of rain, the crop is bundied, .

stacked and proteoted by thatch near the threshing .floor as expedi-
tiously as possible. The grain may be threshed by treading out in the
6
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ordinary way, but the common plan is to thresh the grain when the
sun has dried the cut crop sufficiently. The grain is nearly all easily
separated by beating small untied bundles on a board. A large cloth
is spread anywhere in the field or oo the threshing floor. On this
cloth a board about 2' % & is placed. The edge of the botrd on one
side is supported on a thick, short log. The man who threshes the
crop sits or stands or koeels on this side. He beais a small bundle
at a time, A few vigorous strokes sepurates the grain. The straw is
tied up as it is threshed into neat bundles and stacked. Paddy threshed
in this way should not be stored in bulk until it is well sun dried. :

The yield in different districts and from different varieties varies
considerably. A full yield of paddy under the most favourable circum«
stances will be less than 4,000 Ibs. per acre. A full average under
favourable conditions of rainfall, &o., from a transplanted crop would
be 2,800 to 3,200 lbs. per acre of gruin. Broadcasted and drilled
rice yield much less. A full crop would'be 1,800 lbs, paddy or less,

Rice straw varies in outturn with the variety, Coarse varieties
have long, rank, inferior straw, Twu tons of straw per acre are often
obtained. The straw is of low, nutritive value. A good deal of grass
is usually obtainable in rice tracts, The straw, when threshed ona
board as described, makes excellent thatch,

The following is an estimate, of the cost of cultivating an acre of trans-
planted rice where »dbing the seed bed with cowdung, &c.,is practised ;:—
Cost of Cultivation in the Konkan,

- Per Gunths. Per Acre.

: Bs. 2. p. Bs 2. p.
Cost of preparing seed bed, areanging and
burning r4d, hangd digging, levelhng,

wwmgmedmdwvenng e . 5 0 0
Beed 6 lbe. (32 Ibe. per rupee)  we oo o8
Total 580
qmuamdbeazo:mmotm -
plantstion .., . u 3711 0
Bepairing embankmente ... . . 038 90
Ploughing and puddling field .« i0¢0
Oost of lifting scedlings, carrying to field
and ransplanting ... .. . . 280
M'Oeﬂmsmdmphumgdaduedlmp 140
Beaping, bandling, earrying,and stacking.. 580
Threshing snd winnowing at 2 annas per
100 1be paddy .., ... .. . $ 80
* Total eost of Cultivation per acre ... 5316 0
Estimated outturn grain 2,700 lhs.wm
at 40 lbe. per rupee ... e - e 67 8 ¢
._&nwpe:ure s 0O

;, wee e s

Mv‘*ucf(hmmperm T S 2 8
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CorrivaTioNn IN THE SvRAT DisTrIcT.

The seed bed is prepared either in the field or in a plot of land
commanded by irrigation from a well, The soil of the seed bed should
be plonghed immediately, if possible, after the harvest of the previous
year, and worked smooth by repeated harrowings, or hand dug in May,
and the soil pulverized to a fine tilth, One full cart load of old
cowdung manure or goat manure should be given per guntha (jl;th
part of an acre), and mixed thoroughly with the soil. In the sonthern
part of the district »@b material is burnt on the seed beds, but the
rainfall there is heavy, snd this part of the Surat Collectorate really
geographically belongs to the Konkan., The rainfall is much less
where the seed beds sre manured. At the end of May or early in June
the seed is broadcasted in the seed bed. About six gunthas of seed bed
are required for an acre of transplantation, and 90 to 100 Ibs, of seed
are broadcasted in the 6 guntka seed bed. The seed should be care-
fully covered, so that it is about 13" to 2" below the surface. When
the seedlings come up, all weeds should be removed. These may be
numerous if farm yard manure is used. The seedlings are ready
for transplanting three to four weeks after sowing. -

The main field (%) is manured in May, There is s traditional
saying in the distriot that kidrisshould get one eart load of manure
per vasa—3 vasas = 4 gunthas. So the traditional rate of manuring
comes to B0 onrt loads per acre. Very often the supply is not equal
to this demsand, but the very best cultivators give as much, or they
top dress the crop with castor anke to make up for a deficient supply
of ordinary manure, The %iGr (embanked field) is ploughed twice
early in June, when it has been well soaked by the first monsoon
rain, and afterwards, when the seedlings are nearly ready for transplant-
ation it is puddled by further ploughing and trampliog of the work-
onttle, At this time & good deal.(one foot or less) of water is impound-
od in the kidrs. The operation of puddling is called ghaval or kddav
phduvo.  After ploughing, a plank leveller (pdnya) is used to level and
smooth the surface. The field is now ready for transplantation, and
the subsequent operations of transplanting, weeding and harvesting
are precisely the same as already deseribed for t_he Konkan. In
Surat, howaver, particularly in the northern tdlukas, rice needs several
waterings late in the season, as elsewhere in Northern Gujardt, from a
tank or other source of irrigation. Late in the season, particularly in &
year of deficient or even slightly deficient rainfall, the water has to be
liked to the level of the discharge outlet of the tank, from which it
flows to each rice bed by gravitation. The lifting may only b_e a fow
fost, aud it is done very expeditiously and cheaply by means either of
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a scoop lift swung by two men or by means of a countorpoise water.’
lift which is described in the chapter on irrigation. The grain is
threshed on a board, as already described. Subsequently, the straw is
often trampled by bullocks, Thus the fodder is improved, and a little
additional grain obtained. Further details of cultivation are suffi-
ciently indicated by the tabulated statement below whioch gives an
estimate of the cost of oultivating a vice crop on kidri land in the
Surat Distriet :—
Cost of Cultivation,
Per Acre.
Ba, & p.

Preparing seed bed; tillage on 8 yunthas per acre of plantation ... 2 0 0
Manure € loads to seed bed and 20 Joads to rest of acre ares at

A 8pereartlond . . s we e e 13 0 0
Costof seed 80 1bs ¢ ... e e eer 3 80
Ploughing and puddhng ifrd and levellmg e s e 4120
Transplanting ase w 3 B D
Weeding seed bed and h&n e . w 1 B O
Top dressing with castor cake 300 lbs, pat acre nnd appliutlon... s 00
Cutting, carrying, threshing paddy auvd wmnowing in fleld

for erop of 3,000 ibs. per acre e w 4 8 0
Tying and stacking bundles of straw (p&r&l) e - . 012 0
Cont of raising water (3 wateriogs) .. we ws &£ 00

38 8 0

Add Government Assesoment ... 15 0 0

Total Cost of Cultivation ... 68 8 0

Probable ontturn—
3,000 1be. of rice at 40 Ibs. per rupee wr eer we e TB OO0
Straw per acre .e e e vae w B 00

Groms Value of Quttum ... 80 0 @

BARLEY, Hordeum—Linn.

Stems annual, tufted, emooth. Leaves light green, sheaths smooth.
Spikelets one flowered, in pairs or threes in mnotches or joints of &
simple, cylindric spike, with which thev are parallel, oblong, com-
pressed ; aufer glumes small, bristlelike ; flowering glumes firm, awns
long, stiff, with forward prickles. Grain grouved on the inner face,
tip usually hairy, free or adherent to the pale,

1. Hordeum wulgare, Linn. Variety hezastichon, Aitchs. Spikelets,
6-ranked.

Vern., Situ, jav.

2. Hordeum vulgare, Linn, Variety dwmlum, Lum. Spikelets, 2-
ranked.

Yem., Jau (Sind).
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8, Hordeum uulgare, Lmn Variety nudum, Ard. Spckelets, 2-
ranked ; grain free. .

Vern., Ua; Ujau; Naked or loose-grained barley.

The foragoing botanical description is by Professor G ammie,

This cereal belongs to the natural order Graminece. Dr. Watt snys :—
“ There are many strongly marked forms which, however, are generally
“ rogarded by botanists as referable to one species.” The species he
refers to is Hordeum vulgare. Hordeum wvulgare var. Hexastichon is
six-rowed barley. This variety was the most common in ancient times,
and is that which is most commonly cultivated in India.

The finest two-rowed multing barleys of Europe and America belong
to- Hordeum vulgare var, Distichon.

Four-rowed bar]ey, known as bere or bigg in Scotland, and which
is extensively grown in all cold countries, does not appear to be known
in India.

Hordeum vulgare has been found wild in Westem Asia, and s among
the most ancient of eultivated plnnts

Barley is not extensively grown in Bombay. The area is usually less
than 40,000 acres. Ahmedabad grows half the total, Kaira 4,000 to
5,000 acres, Panch Mahdls 2,000, Satara 4,000 to 5,000, Sholdpur
8,000, Poona 1,000, and Ahmednagar 400 sores.

The straw of all varieties is shorl—rarely exceeding 2} feet in
length—and is a dry, brittle, rather unnutritious fodder, One reason
for this is that the orop is always harvested when dead rips, A single
seed produeas many shoots. In fact, the tillering power of the plant
on rioh soil-is remarkable. Barley is nearly related to wheat. Its
range of cultivation thromghont the globe is more extonded than any
other cereal. It is found thriving in all latitudes from the tropical to
the borders of the arctic zones and also at very high ultitudes. This
adaptability is not only due to it power to withstand heat and cold,
bat also to the fact that it grows rapidly, and thus matures in the
short warm summer of northern latitudes or the equally short cold
senson of tropical and sub-tropical countries, The pales adhere to the
grain in most varieties like spelt wheat, but there avé twa buskless
varieties grown experimentally in the Presidency—the ore has
«chocolate colonred grain and the vther grain of a pule golden colour.

In most varieties the ears oarry long, strong awns like bearded wheat.
A few varieties are awnless,

In the Pres:dency barley is grown as a rabi irrigated orop, and,
like irrigated wheat, is often a second orop in garden land, and takes
it place in rotation among the numerous garden arops grown,

Habitat.

Distribution in
the Bombay Pre-
sidency.

General charac-
ters of the plant.

Rotationse and
mixtares,
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Barley is generally grown alone. Occasionally there is 8 sprinkling
of rape or mustard. In parts of Gujarat wheat and barley are grown
mixed (jav kadu).

Barley is essentially a light land orop, The sandy losms of Kairs
and Ahmedabad sre particularly suitable, hut the climate does not
suit the crop so woll as that of the North-West Provinces. The bigh
day temperature - on the sandy soils of Gujardt is too forcing. The
crop ripens too quickly, and the grain is vsually thin and light. In
European countries, where the finest samples of malting barley are
grown, the character of the season determines whether it does best on
medium light land or on land of a heavier description. In a verydry
season, light soil will enly produce a orop of thin light grain, whereas,
under similar conditions of season, heavy moisture holding clay may
yield gmin of the finest possible quality. It is very likely that
Bombay samples could be very mach improved in quality, if due regard
be paid to selection of seed and thorough oultivation.

CuLTIVATION—SANDY Solr~—ARMEDABAD DIsTRICT,

The land is well prepared by repeated ploughings, and at seed time
is nsually in the finest possible state of tilth. Barley more than any
other cereal requires to be sown in thorongbly cultivated friable soil.
It does not require such a firm seed bed as wheat does. Therefors,
in the Ahmedabad District the common method of sowing is to broad-

vcast the seed in the furrow behind the plough. The seed is thus sown

in every furrow, the furrows being opened bythke light plongh sad
not 'more than 9 apart. The soil moved in opening a furrow covers
‘#hé 'seed sown in the previous furrow. The plongh shovld not " work
more than 3" deep, otherwise the seed will be foo deeply bnried.
.The method of sowing is only succes-ful when previous tillage has
produced a fine state of tilth to a depth of 4% or 5. As soon as the
seed is sown, the surface ia levelled and beds for irrigation formed.
Barley does best on Iand in good “ condition” from residues of
manure applied to presious crops. If the land is not in good condi-
tion, a dressing of 10 fo 15 loads per acre of thoroughly decayed
manure shoold be given. The manure should be evenly spread over
the surface of the field before the first plonghing. . Manure applied
direotly to the erop usually produces a luxurious growth of weak straw
which very likely will lodge. The grain is thus damaged in colour
and otherwise.

Barley is sown usnally in November. If it is not 8 second crop, it
should be sown a month earlier, The seed rate is 80 to 100 lbs. per
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aore. If weeds appear, hand weeding is necessary.  The preparatory
tillage is nsuslly so careful that very little hand weeding is required.

The stirring of the surface soil with the weeding hook (khurpa) is, how-.

ever, bensficial. An irrigated crop requires on & loamy soil-water
aevery week., A longer interval of ten days or so may be ailowed on
heavier land. The crop matures in about fonr months. 1,500 to
1,800 lbs. grain peracre, and about a ton of straw may be considered a
full average yield.

Barley in Gujarét is practioally exempt from disease, and probably
on this account is grown in preference to wheat, the latter crop being
often seriously damaged by rust,

The erop is harvested, threshed and prepmed for market in the £ame
mauner a3 already deseribed for wheat,

Batley in the Bombay Presidenoy is only grown as a bread corn
or as horse and oattle food. The gluten which the grain eontains is
not tough and elastic like that of wheat.. Consequently, the bread does
not rise well in baking, The grain of ordivary ba.rlay is often pounded
like rice, to separate the husk, The clean grain, oxoept that is more
broken, resembles the pot or pear] barley which is used in European

“ households to a considerable extent. Bombay barley is extensively used
a8 & horse food, and for this purpose is usually parched before it is fed.

Cost of Cultivation in Gujarét.

‘Per Adre.
. o Rs. 8. D.
16 Loads per acre manure ... . w T 80
Plonghing five times with &al ~ e e s B12 0
Ploughing abd sowing seed . e e e w1 09
Seed 80 lbs, ... . w 2 80
Lavelling and making beds ior i.uigauon 1 00
Weeding by hand ... s 0iz o
Irrigation—~$ men, 1 pair of bullooks, 4 montha 21 6 0
Harvesting, carting, thrmhing and mnnowmg a grop of
1,600 o8  wei e wi e ae B8O
4 B 9

Qovernment: Assessment w 7T 0 0
" Total Cost of Cultivation ... 51 8 ©

Outturn— . :
Grain 1,600 lbs. .. .., - we  w. BD D O
Straw 1 ton per acre e e wun LT nn 6 o 0

Tug VaLus oF BARLEY roR MALTING AND BreEwmva.
Barley derives its chief commersial value on account of its suitability
for malting and brewing purposes, Other grains are used, but not so

Diseases,

Harveeting, &e.

Eeonomm asas
of the grain,
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successfully. The finest kinds of pale ale can only be brewed from
the finest description of malt, and that in its turn can only be obtamed
from the fines¢ samples of barley.

The qualities which give value to the sample of barley for maltmg
purposes are—

(1) Plumpness of grain and absencs of light grain. Thorough
winnowing and screening will improve any sample, Fine
samples will weigh 57 or 88 lbs, per bushel.

{2) The grain should be bright, golden-yellow in colour, and the
pales fine and thin.

(8) Mellowness of grain. This is a trade term whieh is difficult to
deseribe. It is used in contradistinotion to steeliness which
is an undesirable quality. All Indian samples are
steely.

(4) Absence of damaged grains, i.e., all grains which have lost
vitality (@) by being broken or bruised in threshing, (3) by
having germinated owing to exposure to wet, (¢) by being
heated in astack. Damaged grain will not sprout during
the malting process, but will rot and mould and lower the-
guality of the malt preduced.

1t is not at all likely that good samples for malting purposes can be pro-
duced in the Bombay Presidency. The Deccan Brewers import from the
‘North- West Provinces. The differenee in value in England between a
sample of high class malting barley end a sample only suitable for
grinding or. distilling purposes is about Rs. 10 per quarter of 448 Ibs.
(8 bushels). The English farmer aims at the production of the tinest
sampleg—

(a) By sowing seed which is plump, thin-skinned, of good colour,
and {rue to variety. ,

(6) He grows his crop on suitable land and under favourable
conditions of cultivation.

{¢) The crop is reaped when fully ripe, and in fair weather is left
in open bundies so as to derive for at least three nights the
mellowing influence of dew. It is then bound into sheaves
and stacked.

(d) The crop is siacked when dry. A slight degree of fermenta-
tion is beneficial. The slightest visk of heating is, how-
ever, avoided. Barley keeps free from any taini much
better in stack than it does in bulk, therefore it should
be dispased of as soon as threshed.

(¢) Threshing, screening and winnowing are done carefully and

- thoronghly.
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Tee Mar1se Procss IN ENGLAND,

If necessary, the grain is thoroughly screened and winnowed before
it is placed in the steeping vats or cisterns, It there remains fifty to
gixty hours. It absorbs in this time a large quantity of water, and
becomes swollen and soft. Inthis condition it is easily damaged, if not
carefully bandled, Therefore, the cisterns occupy the upper foors, and
are self-dischargiog, the steeped grain being let down through * shoots
on to the germinating or growing floors. The depth of grain on the
floor is regulated by the temperature of the season. The object is to
generate sufficient warmth to stimulaie the grain to germinate. It is
important that growth should commence in the whole mass about the
same time. It ought to begin in twelve hours, and be complete in
ten or twelve days, It will be completed in a shorter time in India.
* During the process of growth a remarkable prinoiple, known as diastase,
developes, which has the power of converiing the starch of the barley
into dextrine and sugar. Growth is allowed to proceed suffiviently far
to’ accomplish the change. Growth is then arrested by kiln drying
the malt, The whole should be equally heated and equally dried, This
is accomplished by a current of dry air heated to any desired tempera-
tare. The air supplied through pipes in a furnace is drawn in a con-
tinuous current through the perforated floor of the malt kiln, and is
made to escape carrying the moisture of the malt with it through an
ethanst-fan placed in the neck of a steam outlet in the roof.

Tho malt when dried is sereened to remove the rootlets. These are
known as malt dust or malt ¢oombs, and form a valuable eattle food.

Beer is made by infusing the malt with water after it is crushed.
Wort and brewers grains are the products. The wort is fermented
into beer, hops being first added to give bitterness and keeping qualities.
The browers graing in s fresh state are used chiefly as food for milk
osttle, and are dried or dessicated, and keep good for any length of
time.

OATR— 4venag—Linn.
: . Natural order— Graminece.

Annual. Stems 2 to 3} feet high, many from one root. Inflores-
cence Joosely paniculate ; spikelets smooth, large, pendulous, each with
two' or more porfoct flowers. Flowering glumes awned on the back ;
grain furrowed in front, adhering to pale.

N © QATS—Avena sativa—Linn.

Vern., Jai or a corruption of the English word. . L

‘Watt says, cats are “of recent introduction info Indian agrioul-

ture.” The crop was first grown in Northern India under English-
7

Habitat,
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auspices round cantonments and stud depbts for the supply of horses,
The oat is cultivated in temperate regions throughout the globe, even so
far North as the Arctic zone. Wild oats are persistent weeds in many
of the cultivated fields in England.

In Indis the finest quality of grain is produced on the lower slopes
of the Himalayas, The crop is grown to a considerable extent in the
Delhi, Hissar, and Meerat Districts. In Bombay the crop is of minor
importance. Thearea figures are not separately returned. Oats are
sparingly grown in Poona, Ahmednagar, Sétérs, and Ahmedabad, and
also to a less extent in other districta,

There are many varieties in cultivation, Those grown in Indis have
been introduced from Enrope. Except in the colder parts of India, the
grain’ rapidly deteriorates. The best European varieties have clear,
bright, strong straw which is not much inclined to “lodge” during wet
weather, The grain should be short and plump, with 8 small percentage
of thin, bright husk, and weigh from 44 to 48 1bs, per bushel. The colour
of the grain varies—pale creamy-white, pale yellow, tawny yellow
and brownish-black being the most common colours. Tartarian cats are
either black or white. The pannicle in this variety is on one side of the
flower stalk, and nods to one side as the gra.i:; ripens. A particular
variety is known in Europe as winter oats. This kind is eown like
winter wheat in Europe in October-November. It is not damaged by
frost, partioularly if snow covers the young plants. All scclimatized
varieties grown in the plains in India produce long, thio grain with
much husk, and the weight per bushel does not exceed 35 to 37 Ibs,
usually. The straw, if cat before the crop is fully ripe, provides excel-
lent fodder. The crop is grown at remount and horse-rearing depiis
in Irdia, not s0 much for the grain as the fodder, It is oni green
when the grain begins to fill or is nearly filled, and the produce is
known a3 oat hay or “oats in straw.” Such fodder is usually chaffed
before it is fed to horse stock. This bhusa or chaff of “ cats in straw ”
is the fodder which Australian importers use for their horses on the
voyage from Ausiralia to India.

This cereal is only grown in the rabi season, and in Bombay
always under irrigation, Qats grow best on well drained, friable soils
of fai_r depth. Very light sand and dense clay are mnot suitable. The
crop is generally grown alone in Bombay, except in North Gajardt
where rape is 50wn as a subordinste mixture,

_ Oats are grown on the same kinds of soil and under the same condi-,
tions as irrigated wheat or barley. The preparatory tillage and the
general cultivation for these orops have already been described. 100 Iba,
of seed per acre is required. The seed should be broadcasted like barley.
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The crop comes to maturity in 8} to 4 months. It should be harvested
befors it is dead ripe. The straw when reaped should have 2 distinot
tinge of green. If left untii dead ripe, the grain shakes or sheds out,
particularly in windy weather. A good deal then falls to the ground
and is lost, Green straw is, of course, beiter fodder than over ripe
straw. The orop is harvested with a sickle, like wheat. It should be
in the sun two or three days in untied bundles. The grain can be
threshed out like rice on a board, and the bundles of straw afterwards
tied and stacked, Itis, perhaps, best to trample out the grain under
the fest of bullocks. Exocellent biusa fodder is thus obtained. A

fair outturn from an irrigated orop on good soil is 1,800 to 2,200 lbs,

grain and 25 owts. straw per scre, The chief uses of cats in Europe is
to provide catmeal for human consumption and the grain as food for
horses. Indian oats are used almost entirely as food for horses, and
should for this purpose be invariably crushed.

MAIZE, INDIAN CORN—Zea—Linn.
Natural order—Graminece.

Annual, very tall. Stems thick, solid, robust, rooting at the lower
joints, Leaves large,.broad, spreading and drooping, arranged alter
nately along the stems. Male inflorescence arrangedin a loose panicle,
terminating the plant ; female inflorescence placed close o the stem, in
the axils of one or more leaves, enveloped in sheathing bracts which
are at first green and become grey-brown when dry; styles hanging
from the tips of the inflorescence in a long, purple or white tassel ;
grains large, white, yellow, red, brown or black, densely and regularly
embedded in a thick, spongy axis,

1. Zea Mays, Linn,

Vern., Maka, Mardthi ; Makas, Gujarti; Goinjol, Mekkejol, Kan-
arese ; Bhita, Hindustani,

The foregoing botanical desoription is by Professor Gammie,

Maise is one of the larger and more important cercals of the globe.
Excepting rice, it i8 more widely cultivated than any other tropical
oereal, This plant furnishes the food grain of the great portion of the
American Continent. It is there known as © corn,” and in the English
markets is spoken of as “Indian corn,” because the first European
sattlers in Amerioa found it the bread corn of the ® Red Men of the
West”” Theorigin of the plant is uncertain. It is supposed to be in-~
digenous to South America, whence it was imported into Enrope. Now
it is extensively cultivated in Southern Europe, in Africa, in Australia
and in the cooler portions of India. In America the varieties i
caltivation are many, and it would be well for Indian cultivators if

Harvesting,
threshing, onttnrn,

Eeonomie nses,

General  distribg-
tion thronghout the
world,
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they exercised the same care in the selection of seed and the improve-
ment of varieties as is practised in America, .

The plant does not tiller, The stelks in India vary from 4 to 10
feet in height. In Kentucky and some of the Sonthern States of
Americs it is common to find the crop standing 15 feet high. The
grain is carried in an axillary spike (cob). The pumber of cobs on
each stalk, as well aa the size of the cobs, will be regulated by thin or
thick sowing., Thin seeding on rich deep land will give sttong,
vigorous plants, carrying large well filled cobs, from which a greater
outturn of grain will be got than from a orop sown at a higher seed
rate,

Maize in the Presidency ocoupies sbout 140,000 to 160,000 scres
anpually, The Panch Mahils claim two-third of the whole. Elsewhere
the crop is of minor importance. It is, however, sparingly cultivated
in Sholfpur, Ahmednagar and Sit4rs as a grain orop and elsewhere as
a fodder crop.

The crop requires a hot climate, and is peculiarly susceptible of
injury by frost or even cold, It likes a rich, deep, moist soil, well

stocked with manure.. The plant grows vigorously and quickly, snd

consequently must be liberally fed. Moreover, it requires & libersl,
well distributed rainfall or irrigation when rain fails.

CurtIvaTioN I THR Pance MaBals.

In the Panch Mahéls it is grown either s a rain or late irigated
crop. The kkarif crop is most extensively cultivated, and is usnally
followed by a rabi crop of wheat or gram. Maize with a snfficient
rainfall does best on the rich brown soils of Panch Mahdls, which have
been brought under cultivation within recent years, and are more or less
virgin. Rioe land, retentive of moisture either by position or by depth
and density, also suits the crop. It is usually sown alone. Its quick
habit of growth does not make it a good companion for subordinate
mixtares, Occasionally, as in sugarcane, members of the gourd family
are grown with it, The practice of taking wheat afier maize does not
show much appreciation of the value of rotation. Gram after maize is
of course beiter, and with an occasional application of manure this
combination could be maintsined through any number of successive
years. Maize requires a soil deeply snd carefully tilled. Conse-
quently, in the brown soil of Panch Mahéls four to six plough-
ings are given with the light, indigenous plough. This is about
equivalent to two good plonghings with a Deccan or Khéndesh
plough.

The land is as liberally manured (usually in May) as the circum-
stances of the cultivator will admit. Onoe in three years is about the
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average. The seed rate varies, as also does the method of sowing.
8 to 10 Ibs, per acre would be sufficient if the seed were sound and
properly distributed. The ordinary plan of sowing is with a two-
rowed drill in rows about 20 inches apart. The seeds are large. Only
sn expert Kanbi can feed the seed with regularity and precision through
the seed tubes. Consequently, a plan of dropping the seed by hand into
every second furrow behind the plough is often adopted. The seed
should be sown a8 early in June as the land can be properly prepsred.
The crop tests of the Presidency show that 10 to 15 lbs, per acre

of seed is the ordinary rate. The plant during the first month
- grows slowly as compared with its after progress, and this is one
reason why it needs oareful weeding while young. The crop should
be once hand weeded snd two or three times intercultured with
a bullock hoe. The orop ripens in three or four months, It is
difficult to get the exact outturn of grain in India, because a
universal practice prevails of removing and selling unripe ears. Near
large towns the whole produce may be disposed of in this man-
ner, in which case the fodder being green is much more valuable,
I am inclined to think that the mature fodder of the Panch Mahils
orop is more valuable than the cultivators believe. It is either
nsed for thatching or burmnt in the field, and is seldom fed to
stook.

The orop is harvested when dead ripe. The cobs are cut off the
standing stalks, and, when sufficiently dry, are beaten with sticks to
soparate the grain. It is diffioult to separate the grain from the
cob unless the orop is dead ripe, and this is probably one reason why
it is left to stand so long. Americans overcome this difficulty
by using a husking machine, In the Panch Mahéls an average
orop may be estimated at 1,200 to 1,500 1bs, This is poor when
compared with the 40 to 60 bushels (2,400 to 3,600 Ibs,) per acre
of Kentunoky. '

CULTIVATION IN THE D=ocax.

In the Deccan the crop is often grown for its fodder. We often
find a sprinkling in sugarcane fields, which is cat long before the
principal crops shade the ground. When sown alone for fodder, the
four-coultered drill is used, and the rows are about 13 inches apart.
20 Ibs, seed per sore may be drilled. The arop is cat as the plumes or
male flowers make their appearance. As s fodder crop it quickly
shades the ground, and therefore one hoeing isall that is necessary.
The green fodder is excellent, being very sugary. It may be either fod
green or dried and stacked." A heavy erop will yield over 20,000 1bs
of green fodder per acre,

Harvesting ,
threshing, onttorn,
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Injurles to the  Maize is peculiarly exempt from all disesses, but is often much

srop,

Varicties,

damaged by pigs, monkeys, jackals, rats and parrots ; and gobs being
easily removed, night pilfering is common. The crop, therefore,
requires carefu]l watching both day and night.

Cost of Cultivation,

Pear Acre.

. Rs. a. p.

Ploughing ﬂve times e 1T e ase - . & o 0
Proportional ecet of manure applied once in three years . 280
Barrowing twice before 80WiDg sse  wir v wer e O 8 O
Beed ... ... e ase aem wee  emn . 0 40
Drilling and coverlng seed ...  wve e we  wa e O 4 0
Hand weeding (once) e ase ave we e 100
Bullock hoﬁmg (thrw timeﬂ) e e o ara w 1 30
Watching ... o e vor ve e « 1 8 0
Hﬁﬂeﬂtiﬂg’ threahing and clming e .- are we 3 40

-
Ll
[
- ]
[- ]
L]

CULTIVATION 1IN AMERICA,

In America the cultivation differs materially from that practised in
India. In the former country it is planted in * hills,” with as much
exactness as tobacco is in the Kaira district. The distance between
hills is 3 to 4 feet, with three to five plants on each. This exactness of
planting facilitates interculture with horse hoe both lengthwise and
orosswise of the field, as well as diagonally. The benefit is obvious,
Formerly seed was dibbled in by hand ; now a drill is used for the pur-
pose. By & simple contrivance the seed is made to drop from the seed
box with such regularity that the distance between hills is saocurately
the same. The enltivation of maize as a fodder erop in Ameriea is much
the same as that of a grain erop in India. The seed is deposited in
rows, just as it is in the Panch Mahdls, and with a similar distance
between plants. In the Western hemisphere, the fodder of a mature
crop is considered of much more nutritive value than it is in India,
But there the leaves remain green when the cobe and lower ends of
the stalks are dead ripe.

In America the varieties in cultivation are many. Thegrain, sccord-
ing to variety, varies in colour from & creamy white through all the
ghades of yellow and red to a dark chocolate. Some varieties have
striated grain, The lighter colovred graina gommand in the English
and American markets a higher price. Apart from colowr, the grain
of different varieties have other distinctive characters. The grain may
be flat and long or short and rounded. Thers are sorts with small and
large seod. The weight per bushel should excoed 60 1bs. One varisty



55

is extensively oultivated in gardens, becanse it furnishes cobs which,
when the grain is partially filled, are much esfeemed as a tender,
delicate vegetable. They are superior to the coarse cobs offered in thé
Indian bazars, but are cooked and eaten in the same way. The pop
oorn of America is a distinot variety. The cob is small, and is densely
packed with small, round, yellow, waxy looking seeds. These, if
parched or roasted on a * popper,” suddenly explode with considerable
noise (henoe the name pop corn), and, in doing so, the whole structure
of the grain is turned outside in. The outer integuments are found
inside, the flour outside. .

“ Popped *’ corn, cooked and preparsd in a variety of ways, is con-
sidered a great delicacy. Although maize flour does not bake so well
a8 wheat, the Americans have a greater appreciation of its value in
bread making than any other nation. Hominy, maizina, cornflour
are all preparations of maize used in European households, The starch
of maize is very easily digestible, and prepsrations made from maize
flour are used largely as food for children and invalids.

There is a practice common in Americs of saving part of the fodder
before the crop matures, which perhaps might be advantageously adopted
in India, The green side leaves are stripped off, dried, and bundled at
the time when the cobs begin to fill. It is claimed that the outturn
of grain is not materially lessened, and a considerable supply of excel-
- lent fodder is obtained. This method could not well be adopted in
India unless the method of cultivation is changed. The rows are
grown near together, and the plants stand so oclose in the rows that a
field is more or less impenetrable, and the leaves when cut from the
plants could only with difficulty be removed to the headlands. They
might be fed green or oconverted into silage, but during the monsoon
it would be long odds that the fodder would be spoiled by rain long
before it could be dried sufficiently for storage.

In Austria the straw of maize is of commsrcial value for paper making,
for whioh purpose it is better adapted than most other grasses. It
gives a very fine guality of paper, next in quality to that made from
rags. In Austrisn mills 300 to 350 1bs, dead leaves of maize give
100 lbs. puper, or as much as would be got from 160 Ibs, rags.

ELEUSINE—Grtn,

Annual, smooth.  Stems tufted, stout, erect, compressed, 2 to 4 feet
high. Leaves two-ranked, broad, mouth of sheath bearded. In-
Jloresoencs a oluster of 4 to 6 often strongly incurved spikes, Spikelets
In two rows, 3 to 6 flowered, closely arranged on the upper side of
the azis. Grain small, brown, enclosed in & membrane.

Economic uses of
maize,

Mairo fodder.
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ELEUSINE INDICA—Gartn, cultivated form
' E, CORACANA—Gerin,

Vern., Bduto or Négli (Gujarati) ; Négli or Néchni (Maréthi) ; Rigi
(Kanarese).

The foregoing botanical description is by Professor Gammie,

Négli is believed to be a native of India, At least five grasses of
the same genus are known throughout the cousiry, and some yield
seed which in famine timesis gathered as a food grain, The cultivated
plant is widely grown in India.

Many varieties of ndg/ exist. They are comprehensively grouped
in the Konkan and ghét districts of the Presidency as estly (falvi)
and late (garvi), the former ripening in late September or early
October, the latter in Jate October or early November. The seed is
smsll, round, reddish brown or lighter coloured, enclosed in a light drab
membrane.

This grain occupies the fifth place among the Bomlay cereals, In
the Kaira and Ahmedabad districts of Gujarit and in adjoining
Baroda Territory heavy orops are prodaced on highly assessed, alluvis)
soill. Elsewhere in the Presidency the cultivation is chiefly confined
to the poorer, upland lands of the ghits. Gujsrdt grows nearly
100,000 acres. In the Deccan, Nasik grows 160,000 acres, Poona and
Satdra about 60,000 eack. In the Karnitak, Belgaum and Dhirwér
have about 50,000 acres each, chiefly in the hilly paris of the western
tilukas. In the Konkan, Théna grows 70,000 acres, Koldba 60,000,
Ratndgiri 40,000, whilst K4nara has less than 10,000 aores.

Ndgli is entirely a rain crop in Bombay, and is generally grown in
districts of heavy rainfall on land which is too light for rice or too
steep to be converted into terraced rice fields. In the fertile, allavial
soil of Kaira and other parts of Gujarat it is grown on Sesar (clay loam)
goil. 1t thrives well on such land with a well distributed rainfall
of 30 to 35 inches, and even a heavier rainfall suits the crop admir-
ably. .

In Gujarat, négli is sometimes a drilled crop with kodra, tuver and
sesamum, but is generally grown unmixed snd from transplanied
seedlings. It rarely occupies the same field oftener than once in three
or four years, and is rotated with jowdr and ils subordinate mixture or
with kodra mixed with fuver and sesamum or with such other crops as
are ordinarily grown in besar alluvial soil. In the uplands of the
Konkan and on and under the ghdts in the Deccan Collectoraies the
crop is grown mostly on sloping or steep land. In thess hilly tracts
the land is allowed to-be waste for ‘a number of years, nsnally from
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four to ten according to the kind of soil. When broken up for cultiva-
tion after fallow, the sorub growth and grass is out and spread with
other available rubbish evenly over the surface and burnt. Then a
short rotation of orops is taken, the usual order on good upland varkas
land being (1st) ndgli, (2nd) vart, (3rd) kodra (harik), (4th) khurdsni
(niger seed). Ndgli is grown to some extent away from the ghéts on
the borders of the Deccan plains, where the rainfall is 40 inches more
or less, and is there rotated with jowdr or bdjri, each with subordinate
pulse, &o., mixture, Khurdsni is also a comunon crop in these fields.

CurTvaTION IN GusABAT (Karra Distrrct).

The nursery or seed bed is prepared with much the same care as for
rice. Less munure is required. It is necessary to get the seed bed
ready and the seed sown as early as possible. The seeds are small, and
the seedlings when young are very tiny and easily damaged or de-
stroyed by heavy rain, It is, therefors, important to have the sead bed
in & sheltered position. The seeds are so small that only a very small
seed rate is aotually required. Generally, more seed is sown than is
actually necessary to furnish sufficient seedlings for transplantation.
The cultivator looks shead, and considers the risks of seedlings being
destroyed by insects or heavy rain. Moreover, he selects, when trans-
planting, only the best seedlings. Weakling plants he does not use. 4
lbs. to 6 Ibs. of seed sown ina 2 guntha seed bed (Fgth purt of an
acre} will give, under ordinary conditions, an ample supply of seedlings
for transplanting an acre. The seedlings are ready for transplantation
when 4% or 5" high, aud five weeks or so after sowing. The seed bed
should be carefully weeded from time to time as required. The main

field is got ready whilst the seedlings are growing. Manure at the
rate of at least fifteen loads per acre should be carted to the field and
spread evenly in May. When the soil is moistened 6 inches deep by
the first rains, the light plongh (/al) should be used twice. Afterwards
in July, when the seedlings are ready for planting, the plough should
be again used ; and by means of the plongh, harrow and plank roller,
the field should be made clean, friable and smooth., The seedlings
muy be planted, like rice, in muddy soil during falling rain—two or
three together, and 8" or so between plants. Another plan is to use the
plough for planting when the soil is dry enough to be worked properly
between showers. The plough should be guided straight to open a
furrow abont 8" deep. The seedlings are placed by hand in -the
furrow 6" to 8 apart. The soil moved in making the next furrow
covers the roots. The covering of the roots and the levelling of the
sarface is properly completed by hand. The furrows are 10 inches or

so apart, If the work is expertly done, the crop grows in regalar
8 :
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tows, the advantage of which is that the karabds (narrow bullock hoe) can
bo used for weeding and interculture. The erop should be bullook hoed
twioe and hand weeded omce. Dead seedlings should be replaced.
Transplantation is most successful if modersate rain falls soon efter, and
oontinues with moderate breaks for some time. Ndgli does best in
Gujardt in years of heavy rainfall. The crop ripens in October,

The straw of & good orop is thiok and very tough near the root, and
is not easily reaped by a sickle. It is of poor nutritive value as fodder,
and is often very carelessly harvested on this sccount, as well as
owing to the cost of reaping. The heads of grain are, however, carefully
gathered, and the straw or stubble is grazed subsequently by catile.
A fair average crop in Gujardt will yield 1,300 to 1,500 lbs. of
grain per acre ; a really good crop from a fertile, liberslly managed
field, 2,000 Ibs. per acre, The grain as threshed (the membranous
pericarp adheres to many of the seeds) is worth 40 to 45 lbs. per rupee
in average seasons in Gujarit.

The green heads of rdgi are reaped as the seeds are mnearly fully
formed and parched. The cultivator treats himself and pussing friends
to this delicacy, The practice of parching unripe grein, particularly
special varieties of jowdr, is more common in Gujardt than in any
other part of the Presidency, In fact, it isan indication of affluent,
easy circumstanoes among the Patidar cultivators.

Cost of Cultivation in Kaira District.

Per Acre of

Field.

. Bs, a

Preparing 2-guntha seed bed and manoring it and seed eee ... 3 8

16 Loads manure per acre for field ... 78
Ploughing and preparatory tillage (tlu-ec plouglnngs, WO

barrowings, levelling with plank roller) w.  ee 3 8
Transplanting-=4 men aud 12 women—lifting aeedlmgl fmm

seed bed and dibbling them into field .. cee o 28

Hanq weeding once and replacing dead seedlings . 1 8

Bullmk mns m e iw L[] e 8

Bemovmghadsotgn:mhomuumrmd&h:ahngmdwm- -
nowing - wea e - ror

Cutting straw and tying o bundles e e oo e 3 4

m&t Loll L L] . an "aw r ses one 1 o

Outturn—
lim Ibs, m P ACIC 4.e e e . e e 86
Buaw . aes  aee oo 1
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CurmivatioN v THE Kongaw,

It is not unusual to broadosst the first nfgli orop taken after a long The broadessted
fallow on varkas land, The serub growth is out in the hot weather, “°F
and laid evenly over the surface, It is usually supplemented by
branch wood carried from s distance, by dried grass and harke
(straw of karik). The r4b material thus arranged is burnt. The seed
(about 12 lbs. per acre and usually mixed with ashes or fine earth to
secure even distribution) is sown broadcast inm the »£b ashes and
ploughed in with the first fall of rain. The surface is subsequently
broken and levelled, but i8 usually left very rough. If plonghing
is impracticable, as is often the case on steep land, the seed is covered
by band digging. The work in this ease is done much better, and the
surfoce is left fairly regular and smooth. On the more level and
more fortile wvarkas lands, the land is ploughed twice as scon as
possible after the first fall of rain, and worked to a fairly fine tilth.
The seed is then broadcasted and covered by a light ploughing or by
light hand digging, and the surface is made fairly smooth. The erop
is hand weeded once, and superfluous seedlings are thinned out. No
further attention is required until harvest time,

The Konkan transplanted orop is grown from seedlings which are
raised in a seed bed. The rdbing of the seed bed is considered as
essential for the sncoessful cultivation of nfgli on the uplands as for
rice in the lowlands. The field is prepared whilst the seedlings are
growing. Three or four plonghings are given, and a fair degree of
tilth is obtained. The best méthod of transplantation is to put the seed-
lings $wo or three together in holes made 3 or 4 inches deep and 6 or 8
inches apart by means of a pointed pole which is driven with considerable
force into the soft soil to make these holes, The manure is applied
direotly into these holes. Sometimes it consists of half rotten fish
mixed with ashes and sheep dung ; sometimes & handful of goat or sheep
manare or a piece of dried fish may be placed in each hole to half fil
it. Then the two or three seedlings are inserted, and the surrounding
.earth pressed down upon the roots. 800 or 400 lbs. of dried fish (kuta)
per acre is an ordinary application, and on good level land sometimes
abont 800 lba. per acre are given. A less successful way of transplant-
ing is to put the seedlings into soft mud as in the case of rice, the
field having been previously manured and worked, The leaves of the
seedlings lie all in one direction. The seedling grows up right as ii
takes root, but usually many fail to do so. If heavy rain falls
immediately after planting, the eoil and seedlings get washed away on
steep jand ; and if the rain is deficient, the seedlings wilt and die.
Seed at the rate of 2 lbs per guntha is sown in the seed bed, and a
4 guntha seed bed is sufficient for an acre,
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The outturn in the uplands of the Konkan is very variable ; so
much depends upon season, particularly on regular, moderate rainfall

" at time of transplaniing. The crop tests of the Presidency, which in

the case of this cerea] have heen numerous, show that in seasons which
are only moderately good, the outturn from a carefully cultivated upland
field may range from 700 fo 900 lbs. per sacre ; but the same land
in a very favoursble season and under similar cultivation may yield
1,300 to 1,600 Ibs, grain and 2,000 to 2,400 Ibs. of straw.

The crop is harvested with a sharp sickle, and is allowed to dry for
two or three days in the field and then tied up into bundles. The grain
and straw are then stacked. The bundles are carried from the field in
the morning when moist with dew. If handled much during the heat of
the day, the grain falls out and is Jost. The grain and straw sre kept in
stack until Holi (February-March), The straw, if thus stacked, is said
to be improved as fodder. This is not likely unless a certain degree
of fermentation is set up, which is improbable as the grain and straw
are quite dry when stacked.

In the case of all cereals the stacking of grain and straw for
some time makes the threshing procese easier, and this is probably
what is aimed at by stacking the crop for s definite period in the
Konkan. ' _

Négli will keep good if stored in nndergrotind pits for a very long
time, It is recorded that it has been stored wfely in Mysore for half
a century. '

PANICUM—Linn,

Spikelets small, in panicles ; lowest glume small, second and third
subequal, the fourth hardened in fruit and, with its pale, enclosing the

in.
1. PANICUM CRUS GALLI—Linn, Variety frumentaceum,

Vern.,, banti (M4ndvi, Surat District); Barti or Banti (Poona
Farm).

A tufted annual, smooth or hairy, height 2 to 4 feet; leaves rather
broad; panscles erect or drooping, consisting of numerous, closely

 packed, in-carved, racemose spikes with thickened stalks (Gammis),

Banti is cultivated all over the plains of India and up the slopes of

_the Himalayas to a considerable height.

The grain is small, rounded at base, sharp at apex, flat on one
side, smooth, shining. There are at least three varieties—a creamy
white seed securely enclosed in a dull brown, membranons covering,
pale yellow seed sequrely enclosed in a pale yellow, membranons
covering ; and blue grey soed similarly enclosed in & drab eoloured
membrane,
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The total area is less than 50,000 nores. The chief centres of onltiva- Distribation in the
tion are Ahmedabad and the Panch Mahdls in- Gujardt. Elsewhere jae® oo
in the Presidency the cultivation is trifling. Throughout the Deccan
on light land with a fair rainfall it is widely grown in little patches,
often as & border with other arops.

CULTIVATION.

The land is prepared as for bdj»i. The seed is drilled with a four
coultered drill, usually alone in June-July, at the rate of 6 to 8 Ibs.
per agre, The rows are about 12” apart. The plants should be
thinned out where the seed is sown too thickly. The plants ean be
readily transplanted in showery weather, and vacancies are filled up in
this way,

A border or patch in a field is ofben grown from seedlings trans-
planted like ndglt or vari. The drilled crop should be weeded and
interoultured with the bullock hoe like bdjr. The crop ripens in
September-Qctober. It is nsually grown in the Deccan on poor, light,
upland soil in parts where the minfall is moderately heavy, and on

such Jand a yield of 400 to 500 Ibs, of grain and 1,500 lbs, of straw
is a full average arop.

8, PANICUM MILIACEUM—Linn.

Vern,, Ghoti sdva *(Rotndgiri) ; Vari (Ambegaon, Poona) ;
Dudha vari (Ratnfigiri); Cheno (Nadiad); Dhengli (Sangamner).

Annual ; stems leafy, 2 to 4 feet high, branches springing in tufts
from the ground. [Leaves rather broad, bairy, their sheaths loose,
deeply grooved and thinly clad with long, white hairs, Panicle open
and much branched ; branches slender, spreading, drooping with the
weight of the grain, Spikelets green, oval, pointed, smooth, the lowest
glume about two-thirds the length of the third and fourth.

8. PANICUM MILIARE—Linn,

Vern., Gajre (Dohad, Panch Mahls) Vari ghud (Ratnsgiri) ; Halvt
vari (Ratndgiri); Kuri (Dohad, Panch Mahfls); Séva (Khed,
Poona); Vari (Khed, Poona); Sdva (Ratndgiri); Sdva {Ambegaon,
Poonn); Vari makdn (Ratndgiri).

A plant greatly resembling the last in appesrance, but smoother ;
panicles denser and more compact ; the spikelets smaller and rounder ;
and the lowest gluma it scarcely one-thivd the length of the thivd and fourth,

The foregoing botanical descriptions by Professor Gammie show that
considerable confusion exists in the vernacular names given in the

- Bombay Presidency to the varieties which he groups under the two
botanical names Panseum miliaceum snd Panicum miliare.



Genersl characters
of vari, sava and
cheno.

62

Beveral varieties of each of the crops provincially called vari and
sfiva were under experimental oultivation at the Poons Government
Farm in 1899 and 1900. The crop called k4¢hli in the M4val tiluka
distriet of Poona, is very like, if not identical with, ghoti sdva (Rat-
négiri Distriet). Vari and sfva are hill millets, usnally grown under
totally different conditions of soil and rainfall than those near Poona,
On the Poona Farm the plants did not thrive in the same way as
under more usual conditions of eultivation. At the same time I should,
without any hesitation, say that the terms vari and sdva as ordinarily
nsed refer to two distinetly different erops according to the observation
of any ordinary agrioultarist. Both orops have late and early ripening
varieties, On an everage vari takes longer to come to maturity
than sdva. The latter, I believe, has the more vigorous habit of
growth, and has a peculiar lustre in the foliage which vari does not
possess. The graceful, drooping panioles of var: are more evenly
balanced than those of sdva, the latter nodding somewhat to one side.
The chief difference between the two erops, from a purely agricultural
point of view, is the difference in the seed. Vari bas smaller gmin
than sévs. Ip each osse the grain is oval, slightly pointed at each
end, smooth, shining or polished. A membranous covering encloses
the seed in each, and in both is fairly easily separated from the
clean grainin threshing and winnowing. Im the varieties of vari
and sdva, which I have had the opportunity of examining, the mem-
branous govering is darker in colour in sdva than in veri In the

‘former it is usually a dirty drab ; in the latter a clearer, lighter drab.

The seeds of vari which I have seen vary in colour, according te variety,
from = dull clean white to canary-yellow or very light yellow-brown.
The seed of adva is distinctly darker in colour, and in the lighter
shades has a distinctly dirty tinge. It may be dirty white, dirty
yellow, dirty orange, a bluish slate colour and a dull greem, and
probably other colours according to variety. Séva samples are much
mixed a8 regards the colour of grain. Professor Gammie considers
vari and cheno (the Gujardt crop) as botanically identical. Agricul-
turally, they are very different. The latter has much bigger seed, but
of the same clear colour a8 vari. Ii ripens much quicker, and in
Gujarét grows excellently as a hot weather, irrigated orop.

The agricultural differences which exist between vari, sdra, and
cheno are, however, no greater than those found between different
varieties of other cereals cultivated under varying conditions, Thus
the cultivated varieties of jowdr, of wheat, of barley, of maize and other
cereals which are referable to particular tribes are often very unlike
each other from an agricultaral point of view, and perhaps i is not
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wrong to group together under the same head, as is done in this Presi-
dency, the orops which may properly be clased as belonging to
Panicum miliaceum and Panicum miliare.

Vari is believed to be a native of Egypt, but it must ‘Thave been
introduced into India at a very early date.

In the agricultural returns the areas under vari, cheno and sdva
are entered together. This area varies from 300,000 to about 360,000

Habitat,

Distribution in the
Bombay Presi-
dency.

acres annually. Vari and these other companion millets occupy the

sixth place among the cereals of the Presidency. The cultivation of
vari and sdvé is almost limited to the Konkan and to the ghdt paris
of Nfsik, Poona, Sétfra, Belgaum and Dhérwar. These millets are
grown in similar soils and under like conditions to ndgli, Both
vari and sdva can be grown from transplanted seedlings, but the

latter orop is more often produced from drilled or broadcasted
seed.

CuLTivaTiON OF VARI IN TEE KONEAN AND Gaar Districrs.

This cereal i8 a kharif crop, depending entirely on the natural
rainfall, and is never irrigated. It is raised, like ndgli, from rdbed
seedlings, and the cultivation of both crops is much alike. While
the seedlings are growing, the field is ploughed three or four times
during the first three weeks of the rains. About 11lb. of seed per
guntha (J;th aore) iz broadcasted on the seed bed, and & 5 to 7
guntha seed bed will furnish seedlings sufficient for an acre of trans-
plantation, Transplanting is done with the same care and exactness
as in the case of ndgli or rice. The number of seedlings planted
together in one hole depends upon their strength. If they have
grown vigorously in the seed bed, fewer are required.

Vari is grown unmanured, the residue left of the manure applied
to the previous orop (ndgl) being sofficient. The orop is commonly
hand weeded onoe in August, If tmnsplnnted early in July, the late
varieties of the arop ripen towards the end of Qctober. Ths crop is
reaped with a sickle, but as the straw is not used for fodder, and it has
no other economic value, excepi for rd4, usmallya long stubble is
left in the field.

A full average orop on good varkax land will yield 700 to 750 lbs.
grain per agre, worth usually 40 to 45 ibs, per rupes,

Vari, like ndgli, is ordinarily a poor man’s food grain. It is also
used on Fast days by the middle and richer oclasses.

SAva may be grown in precisely the same wny as vari and the
desoription of cultivation of the transplanted crops, cutturn, &o
already given apply equally to both.

Ountturn and valee.

Economic uses,
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CreNo.—This crop is grown principally in Gujardf, chiefly in
garden land, and as a hot weather, irrigated c¢rop. The oultivation of
cheno in Gujarét is popular, beoause it thrives well in the hot weather.
1t then provides excellent fodder in considerable quantity at a season
when fodder is scarce. The cultivator of garden land is in the hot
weather and at the beginning of the rains often hard pressed for fodder
for his work cattle, because his energies are chiefly directed in produeing
market garden crops which, though very valuable, do not help him to
feed the oattle which he requires for tillage and irrigatios. In the
Charotar villages of Baroda and Kaira cheno often follows ginger or
other market garden crops which come fo maturity in December-
Jonuary,

When ginger or other garden orop is removed in December-
January, the land is ploughed several times. When a good {tilth
is produced, beds are formed for irrigation, The seed at the rate of
about 10 lba. per acre is carefully broadcasted and lighily covered,
Light irrigation is given as required. The crop is usually hand weeded
once, If sown at the end of January, it comes into flower in March,
snd may then be cut green for immediate requirements. It gets fully
ripe in April, and a good crop thickly covers the ground and stands
about 33 feet high. The seed is easily separated by beating small
bundles of half sheaf size on & board. The straw is bound into bund]es
after the seed is threshed. A good crop will yield abont 2 tons straw
and 1,000 to 1,200 1bs, grain per acre.

KODRA—Paspalum scrobiculaium~Linn,
Natural order—Graminece.

Kodra—Gujarfiti and Mar4thi,

Harik—Kinarese and Marathi,

Kodra is a native of India. Kora, 8 wild grass resembling kodrg
in the infloresoence, is common in the Bombay Presidenoy. All over -
India kodra is perbaps more extemsively cultivated than any of the
other inferior millets, the chief reason being that it is particularly
well adapted for the poorest soils under favourable conditions of climate
and micfall. It is extensively grown on very poor soil in the Bombay
Presidency. At the same time it is a popular and paying erop on the
rich, allavial plains of Gujarit. '
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A smooth, annual grass, stems numerous and branching, and 1 to
2 feet high, compressed. In height kodra is the smsllest of the
cereals, The grain head is either terminal or axillary, and consists of
two or more spikes, The spikelets are arranged alternately along a
common stalk in two, sometimes four, rows on one side of 8 flat rachis,
The leaves over-top the inflorescence and the grain headis often
partially concealed in the leaf-sheath. The grain is small, more oval
than round, brown, smooth, enclosed in a light or dark brown
membranous covering. '

Kodra takes the seventh place among the cereals of the Presidency.
The ares varies from year to year. From 250,000 to 350,000 acres
are anpnally sown. Gujarft claims the Iargest ares. Elsowhere
it is chiefly grown in Ratnégiri, the uplands of the Konkan and
the ghit ports of the Deccan. It is grown everywhere as a
rain grop, entirely dependent upon monsoon rainfall,

CULTIVATION I8 GUJABAT.

Kodra is & very important crop in the gorddu scils of the Kaira
District, and also in similar alluvial soil in tue adjoining Baroda Terri-
tory. If grown alone kodra is considered an exhaustive crop, bat in
GujarAt it is never so grown. The usual mixture is kodra, fuver and tal,
with a sprinkling of ambddi (sheria, Guj.), i.e., Bombay hemp. This
mixture is grown often year after year in the same field, without apparent
diminution of outturn or exhaustion of soil if the fields are manured
with fair liberality and properly tilled. In low lying damp fields in
Gujardt rice and kodra nre grown mixed in unembanked land. This
mixed orop is called vagadu.

Gujardt cultivators believe that there is no advantage in preparing
a feld well for kedra. The erop likes a firm seed bed, and *should be
early sown, and the plongh is rarely used in Gujardt for preparatory
tillage. The bladed harrow is used instead. Soon after the first fall of
rain, it is used to loossn the surface soil and propare s friable, shallow
soed bed. '

This implement (karab) should be worked several times during pre-
paratory tillage. The seel is drilled with the taxfin (three-coultered
drill). The geed for the mixed crop is generslly mixed before sowing.
Each orop of the mixtare is, therefore, found in all rows, A common
- seed rata per acre would be :—

. 12 lbs. kodra.

- 3 lbs. tuvers
} to § 1b, tal {(sesamum),

} Ih. sheria.

General charaster

of the plant.
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After drilling the seed, the field is levelled with the samdr (plank
roller). Bubsequently, the crop should be hand weeded once about a
month or six weeks after sowing and bullock hoed two or three times,
The bullock hoe, if the weather permit, should be worked as socon as the
lines of seedlings are distincily seen in straight rows, If there are any
gops in the rows, seedlings can be successfully transplanted in wet

. weather, Ibp an ordinary season kodra sown in the third week of June

in. Gujarht 18 in flower in the third week of August. After this, tillage
operations should cease.

In Gujarﬁt the kodra harvest generally comes bofora that of bagri. The
latter crop is, however, sown seasonably later, Early in October Lodra
is generally ripe. It is reaped with a sickle and tied into bundles and,
when dry, threshed by trampling of bullocks in the usual way. The
results of a crop test show below the seed rate and outturn per acre of a
good Kaira orop in & fair season :—

Mixture. Beed rate per Grain per Straw or Useful
Acre. Aore, By-product per Acre,
Lbe. © Lbs, Lbes,

Kodra o ... e 12 985 1,304

Tuver ... s e 4 285 32

Tal .. ... 3 180 Nil.

A first class crop of kodra witk subcrdinate mixture will jneld
in gorddu soil in BarodaTerritory or in the Charotar villages of Kaira—

Per Acre.
Liw.

Kodra B — 1,200
Tuvor o 600
Td -y L. 1] .. [ T .o l Go

Cost of Cultivation in Gujardt.

Per Acte.
Be. a p.
Proportionate value of manure applied onee in _
three years e aee v we 300
Preparatory tilling, 8 hammngs - 014 0
Sowing and covering seed v c 60
Beed, kedra 12 1bs., turer 3 Ibe., tal] b, shﬂs
4. o s - -

Baolloek Mng ﬂl-l‘!e ﬁmu . -y ona
Hand weeding twiee ee wew see ass
_ Harvesting and earrying varions aopuo! mix-

"weaeo
-l
B O
- - ]

ture to threshine ficor ... ... 812 ®
Threshiog and winnowing varfous mvﬂ Of

mixture .., v ceme e e we 320

—__’

is 8 0

ddd—Bovernment Amesement ... 7 0 0

3 00

JTotal Cost of Production

|
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" The grain as well ‘as the straw of koira contains’ in some seasons A peisonous prin-
8 ‘poisonous-narcotie' principle. For this reason eare is taken, at loast ciple in the gt in
in the Konkan, to prevent cattle trespassmg into kodra fields’ “In
Gujardt :the .poisonous ‘and non-poisonous grein is.respectively dis-
tinguished in the hazar as mithe and mina, but they cabnot be dis-
tinguished -by aye inspection or ia any ordinary way. The poisonons
pringiple in the seed and straw is probubly due to an alkalcid developed
under particular conditions of climate and seasons. 1t is certain thai
kodra; grain and straw is only poisonous in partioular seasons, Damp,
cloudy weather towards harvest time, s damp season and a damp un~
drained sail are.apt to produce poisonous kodra.
Cultivators in Gujarét claim that. diseased grain can be datected as
it is threshed on the threshing floor, :The bullocks treading out the
grain feel the effect of the poison from the dust which rises as the grain
is being trampled out, and the driver of the Lullocks is also similarly
affected.
New kodra grain is not considered such a wholesome food ss -old.
Kodra should be cleaned of the husk as required. The cleaned grain
rapidly deteriorates if it is kept. It is generally a food consumad by
poor people of inferior caste,

CuLnivaTtioN 1N UPLANDE OF Kommn AND GHAT st'rnzc'rs

Kodra is the ‘third crop taken after a long fallow, the pre—
vious orops being ndgli and vari. Varkas land exhausted by “the
cultivation of these crops is sown with kodra. In order to get a good
crop of kodra (harik), varkas land should be well ploughed and other-
wise well tilled. Generally, no manure is given, The seed is suwn
broadcast, at the rate of 15 to 20 lbs. per acre ; afterwards the land is
sumciently worked and the seed is oarefully covered. One band weed-
ing, if necessary, is given. The orop is sown in June-July, and is
reaped in November with a sickle. It is allowed to lie in bundles of
sheaf size, exposed to the sun for a week, and is then stacked. It is
threshed by trampling on a threshing floor under the feet of bullocka.

Setaria— Benuv,

Inflorescenca, forming & dense, cylindric spike, each spikelet being
surrounded at the hase by deciduons bristles which vary in Jength in
ditferent forms of the sume speaies.

Setaria Glauca—Beauv.
Vern,, Barati, Poona District,

An annual grass, 1t0 8 feet high, slender, densely tufted. Leavas

pale green, rather weak and narrow, slightly lmu-y. Panicle yollow,
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narrow, compactly cylindrical. 1" to 6" long, erect ; bristles s litile
longer than the apikelets which are ovoid. Glume oovering the
grain transversoly wrinkled, (Gammie.)

The soed is not so large as that of some kinds of Italian millet. It
is flat on ane side, otherwise tapers from a rounded base toa sharp
point which is slightly hooked. Colour variable, generally yellowish-
green, some seeds being of lighter olour than others and lighter to-
wards the apex or point than elsewhere.

This grass is wild in the plaivs and to moderate elovations in the

hills all over India. In Australia and Amerioa it is considered a good
fodder grase. In the latter country it is known as botile or pigeon
grass,
A good orop stands about 2 feet high, The plants have enormous
tillering power. A thick crop can, therefore, be got from =&
small seed rate, provided the seed is evenly soattered in sowing. The
stalks are very fine, the leaf growth oonsiderable, and the fooder st
least good. The outturn of fodder per scre is not, however, heavy.

This grass is sparingly oultivated in the hilly parts of the Decean on
comparatively light soil with moderate rainfall.

Barati is & rain crop, sown in June-July, and reaped in October-
November. The field is prepared with the barrow, and should be olean.
The seed is amall, and requires careful sowing, If it can be evenly
broadeasted, it is better to sow in this way than by seed drill. If s
seed drill is worked, one with coulters close together should be wused.
A seed rate of 5 to 6 lbs. per acre of seed is sufficient, if the seed is
evenly distributed. The seedlings are small and delicate when young,
but when onoe they begin to tiller, a dense growth soom covers
the ground. The crop needs no further attention till harvest time.

ITALIAN MILLET-—Sctaria italica~=Beanv.
Natural order—Graminece.
. Tribe— Panicece.
Kang (Gujariti) ; King, Rila, Bhadli (Marfthi) ; Navani, Rila
(Kdnarese). -

Annuai, Almost smooth grass, Stems 2 to 5 feet in tufts. Leases
rather long snd broad. Shewth smooth, with a bearded mouth,
Inflovescence with & lobed surface, nodding or allogether drooping,
aooordmg to the dovelopment of the grain, from 2* {0 6” or more
log, yéliow, yellow brown, dirty brown or greenisk brown in
colour ; ' Jength of bristles very variable, but, 88 & rule, shorter
than th spikelets in well developed, and longer thavo the spikelots in
poorer ples. (Profemsor Garmmie.)
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The grain is* very easﬂy rubbed out from the head of grain, It
varies in size and colour agcording to variety, The seed is oval, more
pointed at one end than the other, smooth, shinicg. The mora com-
mon colours are cresmy white, dirty oreamy white, yellow orange,
- light red hrown. In one variely brownish black glumes encloze
cresmy white seeds.

Dr. Watt states that this millet is found wild in India in the.

Himalayan range. It was cultivated at a very early period in China,
Japan and the Indian Archipelago, and its eultivation spread westward
from these centres.

King is oultivated all over India, but in no pa.rt is the oultivation very
important. In the Bombay Presidenoy the crop is annually becoming
more popular, and the area has considerably increased within recent
yoars,

The Gujardt areas ara very small. In the Deocan the ocrop is
important in Satdra and Ahmednagar. The Karndtak Collectorates
are the chief centres of cultivation. Belgaum and Dharwir each grow
over 70,000 acres and Bijapur over 20,000 acres. The total for the
Presidency exceeds 200,000 acres aunually.

King is a quick growing ooreal and s suitable crop to grow after
a period of famine or searcity. It produces a good deal of grain and
a fair amount of fodder in quick time. I thrives best on medium
light soil, and does better than other millets with deficient rainfall.
The straw makes good fodder,

. The straw of a good crop stands 5 or 6 feet high, and the spikes are
7" long. In a poor crop raised under unfavourable conditions of seil
and olimate, the straw and heads of grain are much shorter. Some

Bombay varieties have shorter stalks, smaller heads of grain and:

smaller seeds than others,

CuLTIVATION IN THR KARWATAE,

The land is prepared in the ordinary way by ouce ploughing apd by
two or three harrowings. (lenerally, no manure is given. The erop is
sown with the drill usually in July-August. The four-coultered drill is
usel. The rows are 12" to 14 apart, and the seed rate is 6 to 10 lbs,
per scre.  Usua'ly, no subordinats mixtare is sown with king. The
crop is hand weeded and intercultured with the bullock hoe like bdjri.
1t ripens in three months, aud is out very close to the ground with a
sickle. The reaping consists in partly outting the straw and partly up=
rooting the plants. The spikes of grain are cut off and threshed under
the feot of bullocks like d4jri. The straw is so fine that there is no
partioular advantage in trampling it into bhusa in the threshing process.

Origin,

Distribution in the
Bombay  Presi-

General chagacter
of the plant.
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_ A Dhdrwir orop wstad in 1894 yielded as under :—

Seed rate. . Grain por Btraw per
Acre. Acre,

Lbe, Lba Lhs,
6} 848 . 2,681

PIGEON PEA—Cajanus indicus—Spreng.
‘Nataral order—Leguminosece.
Sub-order— Papilionacec.

Tribe— Phaseolece.

Gujardti, Tuver; Mardthi, Tur ; Konarese, Togari.

Equatorial Africa is believed to be the original home of this pulse.
It has long been cultivated in Africa and Asia, and in historio times
its caltivation has extended to the West Indies, where it is now s
common pulss,

Duthie and Fuller state C. flavus and C. bicolor sre in the North-
West Provinces recognized as two botanical varieties. The former is
called thur, the laiter arkar. The standard of the papilionaceous
fower in arhar i8 veined with purple, whilst in tuver it is plain yellow,

In the Bombay Presidency there are two varieties—(1) a variety
with white seed grown mosily in Gujardt ; (2) a variety with red or
light brown seed grown to a slight extent in Guojarat and in general
cultivation throughout other parts of the Presidency, These varietios
appear to hybridize freely when grown mixed. The seed of the
hybrid 3 much lighter ooloured than the red, being nsunlly white~
marbled - with red. The red seeded variety does not grow well in the
black soils of Burat and Broach. Ir the Deccan experimental trials
have proved that both varieties appear to thrive equally well,

The extent and habit of growth of furer varies greatly on different
soils and in different seasons, In rich deep il in a favourable
season fuver grows into a much branched shrub, sometimes 6 or 8
foet high, with a stout stem near the roct. In Bomhay it is almost al-

| ways grown subordinaie to, or mixed with, other crops, Iis period of

gruwth i3 wuch longer than that of the other crops with which it
is grown. Tuver i3 & sirong feedmg,. deep rooted plant which is not
easy to euppress even if the season is specially favourable to other
crops with which it is mixed. When such are reaped, the tuver has
not usually assumed any great vigourof growth, but soon after, the
grmter air space given, promotes s rapid growth of side branches, and
in good scil in & favourable season the crop will soon completely shade
the ground. .The long tsp roots extend far inte and open out the
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subsoil, They seek out moisture, and plsnt food there. T-h'e arop
resists drought in a remarkable degree, and in deep soil oont.mneS'to
thrive right through the »abi season, though sown usually in Jane,

It litters the surface soil with a heavy top dressing of fallen leaves

as it ripens, and, like other leguminose plants, adds to the soil’s stock:

of nitrogen. ZTuver is a favourite crop with culiivators, and there.

is good resson that it should be so, for it stands in the forefront
amongst pulses es a restorative, rotation erop.

Statistical Teturns give an annual area which generally exceeds
600,000 aud sometimes approaches 700,000 acres. These are estimates
of actual area sown. Thusif a field has tuver in every fourth row,
only a quarter of the area of the field is returned as occupied. by
tuver. In fovourable soil and in a favoursble season ii branches
out, and might be considered a second crop, ocoupying practically
the whole area of the field. Therefore, it would be more correct
to estimate its area a3 that of the fields in which it is grown,
and that area is probably four times that of the, statistical area, The
orop is of much more importance in Gujarét than the statistical ares
figures indicate, In many bdjr, jowdri and kodra Gelds in Ahmed-
abad, and Kaira especially, there is s decided sprinkling. In Surat
every jowdr field has subordinate tuver. The Broach crop is mostly
rabi, tuver and sesamum being a common mixed crop in that district
sown abont September. All the Deccan districts grow fuwey exten-
sively. Abmednagar and Sholipur grow most, Poona least, All
tbree districts of the Karndtak have extensive areas. The orop is not
of much importance in the Konkan,

Tuver grows to greatest perfection in the deep alluvial soils of
Ahmedabad, Kaira and adjoining Baroda Territory. The besar soils
{mediam clay loams) in the Charotar villages of the two latter districts
suit the crop best, It does exceedingly well on black soil of fair depth,
particulurly if the sdhi rains are full average. On lighter, soils
throughout the Decean it is extensively grown, but, except in the most
favourable zeasons, grows as a puny plant on such soils. : ;

1t is, perhaps, unnecessary to refer to these, as they have heen inei-
dentally noticed in desoribing the various cereal crops, In &4jri or
jowdr fields tuver usually oconpies separate rows. Sometimes, however,
the seed is sown mixed. When kodra and fuver are grown together,
the seed is mixed before sowing ; thus tuver and kodra plants grow in
every row, Sesamum and ¢uverand vice and fuver are also common

mixed crops in Broach and Surat, the latter mixed crop being grown
on unembacked fields, L - ST

Diatribotion in tae
Bombay Presi-
denoy
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~ ConzivaTion,

The. tuver participates in the genersl tillage of the principal orop
with which it is grown. This tillage has already been described for
the various cereals. The seed rate varies from 1} Ib. per aore for a
row crop to 2 or 3 Ibs. per acre when grown mized with rice or
sesamum or kodra, There is no barm done in suwing an extra pound
or two of seed per agre. Superfluous seedlings are essy to remove,
The strongest and the healthiest should be left. In poor sofl the
plants may ba left 6 inches or so apart or even less in the rows, In
deep soil in good condition, they should be thinned out to 127, 15"
or even 18" apart. Tuver is generally left more or less to take care of
itself. This it is well able to do, There is a commen country saying
in the Decoan that the more tuver i3 trampled and broken when the
cereal crop is reaped, the greater will be the subsequent development
of the branches, flowers and fruit, This is probably true to a certain
extent. The pods begin 1o ripen in January, Flowers and ripe pods
may always be found on the same branch between January and March,
It is impracticable to leave the crop until all the flowers produce
ripe legumes. Buccessive orops may be gathered greem or ripe.
Gireen pods give seeds which are used like green peas as a vegetable,
Pods when quite ripe should pot be left very loug ungathered, other-
wise they open and shed their seed, Ripe pods gathered by hand are
carried home and the seed beaten out with a short stick. In March the
planta sre out at the root. It requires a sharp sickle for the purpose,
They are tied into small bundles and caried to the threshing floor
st once, a coarse cloth being epread in the bottom of the cart to
catch seeds which shell out. The bundles are stacked on end for &
fow days, the green leaves dry, and the ripe pods open more or less,
The pulse and leaves and husks of pods are ensily threshed by besting
the bundles sharply on a log of wood. The bhusa when separated by
winnowing provides excellent fodder. The stalks are used for fuel, for
making baskets, for wattling the sides of the carts, and when well
grown are sold to be made into chareosl for gun powder, The plant
is rich in potash, and this possibly adapts it specially for the last named

purpose.

1t is difficolt to estimate what an average yield of fuver really
amounts fo. 100 to 150 Ibs, per acre would be considered a good yield
from medinm black soil in the Deccan from a orop occupying every
fourth row in a bdjri or jowdr fisld. In the Charotar villages of Kairs
a good yield of tuver in & mixed erop ofien amonats from 800 to 1,000
- 1bs. per acre. On the Poons Government Farm in medinm black soil
tuver subordinate to bdjri in every fourth row has repeatedly yiolded
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between 500 and 600 lbs, per aore. TheThighest yield was 787 lbs.
per acre ; but in this partionlar crop the bdjri was poor owing to the
character of the season, whilst the tuver was excellent.

The crop has been grown alone in various experimental plots at the

Nadidd Farm since 1891. The seed has been sown in rows, about 3}
foot apart. The yiold in one year was 2,200 lbs. per acre, and generally
has been about 2,000 lbs. per sore. The experience at Nadisd has
proved that fuver can be safely grown slone on good deep alluvial soil
and, when thus cultivated, is profitable,

Tuver as a split pulse is « common human food. The outer intagu-
ment of the seed with part of the kernel is & favourite food for milk
cattle. Such is sold under the name of chuni. The foeding value is
variable, because the proportion of husk and of meal is by no means
constant. Chuni containing much husk has poor feeding value.

Tuver is ususlly worth 35 to 40 lbs, per rupee, but in out districts it. is
sometimes very chesp—>&0 lbs, or more per rupee. The crop is usually
grown withont much risk of damage by disease or other mishap. Very
gold nights do harm, also cloudy weather. In each case the flowers do
not properly fertilize.

GRAM OR CHICK PEA—Clicer Arietinum—Linn.
Nutural order—ZLeguminosece.
Sub-order— Papilionacece.
Tribe— Viciece.

Gujardti, Chana ; Mardthi, Harblara or Chana ; Kanarese, Kadle.

This pulse is sometimes culled Bengal gram to distinguish it from
kulthi (Dolichos uniflorus), which is known as gram or horse-gram in
Madras. Gram is probably indigenous in South Eastern Europe or
South Western Asia, Itscultivation in India is ancient. The Sanskrit
name is ckanakw, It was cultivated by Greeks in Homer’s time. Iis
oultivation in Egypt dates back to at least the early Christian Era. The
Romans oalled it cicer. It is called arietinum from the fancied ressm-
blance of the seed to the head of a ram when first forming in the pod.

* There are at least four varieties in cultivation in the Bombay Presi-
dency. They differ only as regards the colour of the seed. The plants
in other respects omnnot be distinguished, The sead of the different
vurieties varies as followsin golour :~—(1) black, (2) dark red or reddish-
brown, (3) yellow or yellowish-red, (4) white or ereamy white. The
thres first nre generally grown indiscriminately fogether. The yellow
gram of Gujurdt is larger than that produced in the Deccan, This may
.or may not signify difference of variety. Yellow gram, if true to

10 )
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variety, commands a higher price than the mixed. White gram
is grown on s small scale in the Ahmednagar district. It is probably
the same variety as that deseribed by Dutbie end Fuller as Cabuli

- gram ; but the seed of the Deccan c¢rop is not larger than that of the

more common varieties,

The area varies considerably from year to year acoording to season,
In years of heavy September and October rainfall the gram area is
generally larger than in years when the Iate kiarif rains are seant,
But this is not always the case, The cultivators may consider the sea-
son more suitable for wheat and as dry crop wheat and dry erop gram
are grown largely on the same description of soil, and in the same
tracts of country, these crops are more or less interchangeable, Usually
the total area of gram in the Presidenay ranges from 600,000 to 700,000
acres. The Panch Mah4ls grows the largest area in Gujarat, but the
orop ia also important in Ahmedabad and Kaira.

In the Konkan little gram is grown. The crop is extensively oulti-
vated in all districts of the Deacan and Karndtak. The areas range
between Collestorates from 40,000 to 70,000 acres. Ahioednagar is the
most important district, snd grows sometimes over 100,000 acres.

Gram in the Presidency is always a rabi grop. It is grown in
three ways—(a) as a dry crop in deep black soil when nsually it is the
sole orop of the year ; (3) as a dry second orop usnally after rice in rice
beds, bul occasionally, as in Panch Mahdls, on ordinary dry crop land
after a kharif orop of maize ; (¢) as an irrigated crop liberally manured
and regularly watered.

Dry crop gram does best on deep retentive black soil, such as the wheat
lands along the Tipti in Khandesh and the God4vary in Ahmednagar,
It also does well on alluvial soil of rice beds when such are clay loama,
These are naturally fairly retentive of moisture, svd on secount of favour-
able position usually bold sufficient moisture to properly mature the orop,
even if the rainfall after sowing is trivial in extent as it generally is.
In parts of the Decean gram is grown on medinm black soil ; some-
times ontirely as a dry crop, but oftener is helped by one or two waterings.
The cultivation is risky on such land unless the cultivator has meens of
irrigation at hand. He generally has this either from a well or candl,
and, failing a sufficiency of moisture in the soil from pataral rainfall, he
irrigates once or twice. The field is not laid out for regular irrigation.
He leads the water over the surface in the best way he can if he is
compelled 4o irrigate to save his crop when it shows signs of withering.
Gram which is regularly irrigated is fairly commonly met with in
the Daccan, especially under well irrization. Mediom biack soil of
fair dopth and resting on murum is best suited. Such land grows in
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rotation with gram irrigated crops of wheat, jowdr, onions, sweet
potatoes and other vegetables, but is rested from irrigation every
gecond or third year, and then ordinary rain orops are grown.

Gram is most commonly grown alome. The practice of growing
wheat or barley mized with gram, which is common jn the North-
West Provinces, is unknown in the Bombay Presidency. In Khén-
desh linseed in separate rows is occasionally grown in the gram
fields, In the Ahmednagar District and in the Karnitak saflower is
the subordinate row crop.

Gram is everywhera recognized as a valuable rotstion crop, either

on dry crop land or under irrigation. It is restorative like other i

leguminose orops. A good crop is dense and shades the ground and,
therefore, suppresses weeds, On dry crop black soil it is practieally a
fallow crop sown after thorongh tillage. The succeeding crop, therefore,
is benefitted to a considerable extent.

CorrivaTioN oN Brack Som as o Dry Cror.

Gram and wheat are, according to the character of the season, inter-
changeabls, and both crops receive the same preparatory tillage. That
for wheat has already been fully desoribed, and need not be repeated-
The field should be ready for sowing by the end of September. The
orop issown then or during October. If sown later, there is risk of
the soil moistare failing before the orop reaches maturity. A heavy
two coultered drill is nsed for sowing. The rows sre generally about
a foot apart, The usual seed rate is 40 to 50 lba. per acre, A crop sown
in October ripens in February, Meantime, it is rarely weeded.,

When the seedlings have begnn to branch, the leading shoots should
be nipped off in order to eucourage branching and the formation of
more fowers and froit. Care must be taken that the plants are not
oropped too much. A healthy, vigorous crop on rich soil ean stand
» good deal of pruning. But an ordinary dry orop that scarcely
covers the soil will not stand so much. The work costs nothing, The
farm servants will do it in their own time if allowed fo take the nipped
shoota. These are sun dried, stored and used as required as a green
vegetable. The effects of praning against mon-proning were tested
st the Poona Farm for three consecutive years, with the results
tabnlated below. The orops were grown under light irrigation on
medium black soil in good condition :— '

Ountturn of Pulse par Acre. ‘
1843-84.  1894-05, 1895-96.
Lba Lbe, Lbe.

Nipped @0p =  we 1,876 1,32 1,550
Unnipped rop e ... 1,090 1,071 1,545

Pruning gram.
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In walking through a erop of gram it may be notised that boots or
clothes are discoloured by an acid substance which is abundant if there

" is dew on the foliage, This under the name of dmbis used medicinally

Harvest,

Threshing
winnowicg.

Gram bhnusa
good fodder,

and

in the Deccan. It consists of oxalic and mallic acids, with a little
acetia acid. It can be collected by spreading wet aloths over the
foliage and wringing out the absorbed dmd.

Gram, as it ripeus, changes to a rich yellow brown colour. Many
of the leaves drop off and litter ihe ground. It is reaped with a blunt
sickle, or is mostly nprooted. The reaped handfuls are made into
little heaps, and, if there is wind, a clod of earth is put on each heap
to keep it from being blown aboat.

The crop needs three or four days’ exposure fo the sun before it is
threshed. It is threshed under the feet of the bullocks and winnowed
in the ordinary way. The fine chaff makes excellent fodder. It has
an acid taste, and, if mixed with the bhuse of wheal, gives the whole
mass an agreeable flavour which all kinds of farm stook relish.
The coarser stalks with roots have poor feeding value, and are
usually separated during the winnowing process. 500 to 60O lbs,
pulse per acre may be considered a fair aversge dry crop on
black soil under ordinary cultivation. But, as slready noted, a
liberally managed irrigated crop om good soil will yield much
more,

Curtivarion IN Rice Beps, GGUIABAT.

The field is ploaghed once or twice afier the kkarif erop is
removed. If twice, the second ploughing is across, The seed is then
drilled, sometimes broadcasted. The drilled crop needs about 50 Ibs,
seod per acre, the broadcast crop miore. An ordinary ¢wo rowed
heavy drill may be used, but oftener the seed is passed through a
single tube fixed behind a plough, which is worked to s depth of 3
inches. The seed dropsin the furrow made by the plough, and is
covered by the soil moved in making the next furrow. The surface
is then more or less levelled, but usually is left rather rough. If, how-
ever, the soil holds sufficient moisture, the crop thrives. It requires no
farther attention till harvest time, except that it should be nipped as

previously described. A good crop yields 800 lbs. pulse and about
the same weight of fodder.

Cormivamios or Deocax Irriaatep Cror.

-The field is either directly manured or in good condition from pre-
vious applications. It requires careful tillage. It should be plonghed
and worked until the soi] is smooth and friable to a depth of 3 or 4
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inches. The seed is best sown by hand in the furrow behind a plough.
1t should be sown in every farrow. 60 to 70 ]bs, seed per acre will be
required. The soil moved by the plough covers the seed to the depth
of 8 inches, The rows are about 9 inches apart. - Part of the soil is after-
wards moved by hand rake or hand hoe to level the surface and form
small ridges round the compa.rt.ments for irrigation. Water channels
must also be formed by opening with' the plough and deepening and
finishing with a hand spade. If the field is fairly level, the arrangements
for irrigation may be simplified . by forming long narrow beds along
the least slope, generally along the whole length or width of the field.
Such beds may be 3} or 4 feet wide, They are divided from each
other by ridges of soil, and water admitted to each bed in turn
should flow slowly along the entire length of each, An elaborate
system of beds and water channels is not so much required for
gram as for other irrigated orops, because if gram is sown in damp
soil in Qatober, it ra.rely needs irrigation oftener than perhaps three
times.

If weeds appear soon after germination, as they are certain to do if
the orop is manured with farm yard marmure, snch should be removed
ad early as possible. One band weeding is sufficient. The orop needs
no further attention except nipping and watering until harvest
time.

Irrignted gram must not be grown too often in the same land. Such
a course causes diseased conditions, The crop withers in patches long
‘before it reaches maturity, and the pods when examined are either
empty or contain shrivelled seeds. The roots rot, so that plants are
ensily uprooted. The orop to a certain extent is delicate. Cold is
harmful, Frost is fatal. Cloudy weather does harm, and heavy rain,
when the seedlings are small, is disasirous, The orep in Gujardt,
like léng ( Lathyrus sativus), is sometimes infested with grubs
which eat into the pods and consume the seeds and find their
way out agnin as the crop ripens. In the Decean in average
seasons the orop is fairly hardy and not liable to many risks or
mishaps,

The gram plant is useful in a varlety of ways. Itis used greenasa
vogetable—both foliage and grain, The ripe grain is used for ddl or is
eaten parched or made into sweetmests. Gram is extensively wused to
form at least part of the concentrated daily ration for horses, and isan
excellent food for fattening sheep. Gram which has been seasoned
for some months is best for the two latter purposes. Such pulse is
always in request and usually dear. In towns it is rarely less than 24
to 28 lbs, per rupee, and often is dearer.

Direaser, blight,
&o.

Economie nses,
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Cost of Cultwatm——Dry -Crop Gram, Khbndesh,

Por Acre,

Bs. a. 1.
Clearing stubbles of previous erop ... e we 0 6 0
Harrowing three times in hot weather e 01% 0
Ploughing cnce we e “r e e w1 80
Harrowing four times during mins — . 100
Drilling aud covering seed s wes s w 0 8 0
Cost of seed 45 1bs, - 200
Harvesting, drying and oartmgto threshing ﬂoor e e 1 &0
Threshing and winnowing ... .. we ws 10 9

by
g
=
’
|
-
(]

CHICKLING VETCH-—Lathyrus sativus~Linn,
Natural order—Leguminosece.
Sub-order—Papilionacec.
Tribe—Victee.
Gujaréti, Léng ; Marithi, Lékh,
Habitat.  This pulse is indigenous from the Caspian Sea to the North of Indis,
"and has spread as a weed of cultivation, It is cultivated extensively
thronghout the North of India, where it is known generally by the
~ vernacular name kesari or a corruption of that word.

Genersl charagter  Lho plant is a procumbent anatal which, if once seem, cannot, on
of the plant. account of its peculiar foliage, be confused with other cultivated pulses,
The pods are about 1 inch long. They contain four or five seeds.
These are ovate or wedge shaped, flattened on two sides, purplish grey
in colour, and variegated or marbled. It is generally known that the
seed confains a poisonous alkaloid principle and that the habitval con-
sumption of this pulse or its continual use as food for 8 few months
oauses paralysis of the lower extremities, The alkaloid is volatile
and destroyed by heat. Therefore, if the ddl of ldng be properly
cooked, there is less risk of bad consequences. This pulse is only
eaten by the poorest people. It is exported from Bombay to Zanzibar,

and is probably wused there as food for coolies.
Distribution in tve ~ Broach is the chief centre of cultivation. This collectorate generally

31:::7':“ Pre- grows 40,000 to 50,000 acres annuvally. Surat and Nasik grow
3,000 t0 4,000 acres each, In other districts the areas cultivated are
-very trifling.

Mixtzres,  Ldng is almost invariably grown alone, Occasionally a slight
admixture of ling may be found in gram (Cicer arietinum) fields, but
the admixture is accidental and not intentional,
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Ling thrives best on deep, retentive, black soil. In the Deccan 8ol suitable.
it is chiefly a second orop in rice fields, whereas in Gujarét it lis
gonerally the sola crop of its year, although ocoasionally, like vé,
it is grown as a second orop in rice beds. In Broach in wet seasons
fields, which become water logged and too wet for cotton in the
kharif season, are sown with idng. +Ldng is a hardy pulse and easily
cultivated. Some authorilies state that it will grow successfully on
soils unsuited to any other pulse. In Duthie and Fuller’s * Field and
Garden Crops ” its suitability for heavy clay soils is referred to, and it
is further stated that if the seed is sown broadcast on miry ground,
the crop is not so injuriously injured as other crops by the subsequent
hardening and cracking of the surface.

CuLTIvATION 1§ BROACE. .

In this district the crop responds to careful cultivation and
liberal treatment. It is usually grown on lowlying fields which
ara liable to be flooded by heavy rains. It often happens thata
field intended at the beginning of the season for cotton is sown
with l4ng. Therefore, tillage operations begin by ploughing soon
after the first fall of rain. The field may be ploughed twice, and if
the rainfall prove unfavourable for cotton, it is kept for ling, and
is repestedly harrowed as occasion permits during July, August
and September. The tillage thus given is thorough, and all weeds
are destroyed. Generally no manure is applied. The oultivator
knows that a good orop of ldng on clean land is & very good prepara-
tion for ootton in the following year, and he prepares the field care-
fully for léng for this reason and also because there is a direct profit
from increased -outturn. - The orop is sown late in September or early ~
in Qotober. The usual seed rate is 35 to 40 lbs. per acre. The seed
is sown usually through a single tube fixed behind the plongh. It
is dropped in the furrow made by the plough. The seedlings come
up more or less in rows, but not in such distinct lines as when seed is
sown by an ordinary coultered drill. The rows are about a foot apart.
The surface is levelled and pressed immediately after sowing by the
plank roller. The fieldis generally so well prepared that no hand
weeding is required and no further attention is needed &ll harvest
time. A good crop forms a thick elose mass over the whole surface,
and smothers such weeds as attempt to grow and, when reaped, leaves
the surface as clenn as thatof afallow field. The crop ripensin February Harvest
about four and a half months after seed itime. It is sufficienily ripe
when the foliage begins to turn yellow. It is always reaped before
it is dend ripa. A blunt sickle is used, and the crop is partly reaped
and partly uprooied. It is formed into small hesps in the field, and
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allowed to dry for a week, Then the heaps are turned, and, after a
few more days’ exposure, the arop is ready for threshing. It is thresh-
ed out under the feet of bullocks, and winnowed in the erdinary way.

. In e well grown crop with even germination and a full plant the

weight of pulae per acre should be about equal to the weight of gotar

(bhusa fodder),

The fodder is, considered to have high nutritive

value, and in ordinary seasons it is readily saleable at 120 to 160 lbs.
per rupee. It is reserved specislly as food for work cattle at busy sea-
sons. The pulse is worth 45 to 55 Ibs. per rupee according to season.
The following tabulated statement gives outturns and results from
full average crops tested in different years in the Broach Distriot :—

Seed rate Outturn per Acre. Valua of
. € - — — - ——| Outturn por
per Aere. ) Acre
Pulse. Fodder. ’
Lts, Lba. Lbs, | Rs. a. p.
40 926 1,333 33 £ 8
41 235 1,405 3014 7
41 1,068 1,230 018 ©

Cost of Cultivation.

, Per Acrc.

B4, ». p.

Three ploughings between June and Beptember we e 280

Three burrowings, Juge to September ... .. . .. 013 0

Bowing with plongh and coveriong seed with samdr ... . I 2 0

Cost of seed ... .. e 100
Reaping, gathering a.nd f.nrmng henps of crop and carting l.o

threshing floor ... i s e e oo s e 1 £ 0

Thr@hing snd WiIIIIOWi.nguc s oo P T wes 1 2 0

7130

Add—Government Amesement .. .. e 6 @ 0

1312 ¢

———————— s

VAL~ Dolichos lab lab—Linu.
Natoral order— Leguminosec.
Sab-order—Papilionacea.
Tribe—Phaseslec,

Gujardti, Vil ; Mardthi, Pdcta; Kanarese, Arare.
Val is found wild in India—its original home—and iis caltivation is
estimated as beginning 3,000 years ago.
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V4! has a more twining and ¢limbing habit of growth than any of
the other common pulses, The Jeaves and young tissues are very cel-
lular and soft, and the ¢rop is, in consequence, often a prey to csfer-
pillars and other insects. The flowers are in most varieties white, bat
purple in one climbing variety of vigorous habit of growth. The
pods are rather flat, fairly broad, scimitar-shaped, tipped with the
hardened base of the style, and eontain three-to five seeds which
vary in size, shape and colour according to variety. The seeds are
of three distinet types—(a) small, slightly flattened, oval; () large,
full-bodied, rounded, oval ; (c) still larger, flattened, oval. The wusual
oolours of seed are white, creamy-white, khdki, pale brown, mahogany-
red, brown, dark-brown, black or purplish-black. The bilum is
pure white in all the Bombay varieties. The fodder of vél, when cuf
when the plants are in flower, is excellent for all farm animals.

*The total area is about 80,000 acres annually. The most important
centres of cultivation are the Surat District, the three collectorates
of the Karnftak, Ratnfigiri and Koléba. The crop is grown to a
limited extent in all the othor districts of the Presidency.

Numerous varieties of vdl are cultivated in the Presidency. One
variety—Surti pdpdi—is grown extensively in garden Jand in the
Surat District and asa vigorous climber in the backyards of the
households, 1t has special value on account of the tender, green
vogetable which it yields. The beans are plucked early, and used like
French beans, The variety grown in rice fields in the Surat District
a8 a second orop is a bitter variety, called kadva vdl. Another
bitter variety with emaller pods is sometimes drilled with rice and
fuver in unembanked fields in June-July in Southern Gujarst.

The prinaipal crop is the rdbi orop, and it usually is a second orop
in rice fields, It is either sown alone or with the castor oil plant (the
dwarf variety) ocoasionally in ordinary dry crop fields. Vdl is sown
among the other pulses subordinaie to jowdr or bdjri. In the bdtha
(river side) alluvial land of the Tapti, vél (Surti pdpds), castors (large
variety) and {uver are very common subordinate crops to jowdr.
When the jowdr is reaped, a long stubble, 3 feet to 4 feet high, is
left. This stubble with the vigorous growing castor oil planis and
the tuver afford support to the climbing »dl, and heavy suocessive
crops of green beans are plucked between November and March, The
soil is of sandy consistence, but the permanent water level is not far from
the surface, and vél does not suffer in ordinary seasons from any lack
of moisture. The more common crop grown in the rabi season in rice-
beds requires soil of different consistence. The most suitable soil for the

rdbi orop is black =oil or at least clay soil, very retentive of moisture
11

General ocharacter
of the plant,

Distribution in"the
Bombay  Presi-
denty,

Varietiea,

Rotation, mixtures,
poils.
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and situated in a low-lying damp situation. In highly assessed garden
land vdl is sometimes taken asa catch erop when the opportunity
occurs. It is sown a9 apeedily as possible after the previous crop is
removed, and, if this is done, the natural moisture in the soil is generally
sufficient to bring the vé/ to maturity. A crop grown in this way has
a restorative effect on garden land, and if the crop shades the ground,
as probably will be the case, weeds are suppressed,

CurrivarioNn oF TAE Rast Cror,

As soon as possible after the removal of the rain erop (usually rice),
the land is ploughed and cross ploughed. The plough is again worked
a third time, and the seed is then dropped inte the furrows through a
single seed tube attached to the plongh, If vdl is sown alone, general-
ly the seed rate is 50 |bs. to 60 Ibs. per acre, If vdl and castor beans
are sown togother, the seed rate should be 40 lbs. v4l and 10 o 15 [be.
castor beans per acre. The rough surface after sowing is generally
pressed down with a plank roller or light log of wood. The arop gots
no weeding or other attention until harvest time. It is fully ripe
when the lenves turn yellow and drop off, and should then be reaped
close to the ground with a sickle. Generally, beans are plucked pre-
viously as they ripen. If the field holds svfficient moisture to folly
mature the crop, ripe beans may be plucked through & period of two
months. A very good crop of vl sfter rice will yield 1,300 lbs, of
pulse and an equal weight of useful fodder per acre. The average in
the Surat District for all oxperiments up to 1896 was 658 lbs, pulse per
acre. The pulse is worth 45 to 50 Ihs. per rupes ordinarily.

Vdl is a delicate crop in many ways, It is on account of its tender
tissues peculiarly liable to atiack by insects, especially caterpillars,

- They destroy the foliage. A grub eats into the pods, and destroys the

seeds, The crop is damaged by cloudy weather, the effect being that
the flowers fall off, and the fertilization i imperfectly completed.
Co-ld is harmful and frost fatal. 1In the Surat District a practice pre-
vails of growing a border of san (Crotalaria juncia) round the crop of
v4l. The san grows thick and tall, and protects the vdl to some ex-
tent from cold.

KULTHI- Dolichos biflorus or uniflorus—Linn,
Nataral order— Leguminosece.
] Sub-order— Poapilionacece.
Gujarati, Kulthi : Mardthi, Hulga ; Kanarese, Hulle.
There are apparently two cultivated varieties :—
Dolickos uniflorus—Snb-erect.
Doléchos biflorus—T wining,
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The plant grown in the Bombay Presidency has a fairly stout stem
near the root, The branches are very numerous, and when no other
support is afforded, they twine vary promisonously together, The foli-
age is very pale groen, and, when young, is exceedingly tender in its
tissues; The flowers are yellow, the pods are flaitish, re-curved, 1 to 13
inches long, and contain about six seeds. The seeds are shining,
flattened, kidney shaped, and vary in colour and in size. One variety
has fairly large purple-brown seed, another a smaller seed of the same
colour, A variety grown sparingly in the Ahmednagar and Kaira
Districts has oreamy-white seed, The variety in commonest cultiva-
tion in India has grey, variegated seed.

The crop is a very important one in the Madras Presidency, where
it takey the place of gram and is called horse gram,

Kulthi takes the third place among the pulses of the Presi-
dengy, and, according fo statistical returns, occupies over 500,000
acres annually. 1t is, however, almost always a subordinate crop,
generally occupying every fourth row, and the actual area over which
this pulse is sown probably exceeds two million aores,

In Gujarft, Ahmedabad grows a small area. The cultivation is very
important in the Deccan, particalarly in the Khéndesh, Ndsik, Ahmed-
nagar and S&téra Districts, In the Karntak, Bolgaum and Dhérwir
each grow 55,000 to 60,000 acres annually and Bijipur 20,000 acres,
In the Konkan the pulse is only important in Ratnégiri.

The principal cultivation of kulthi in Bombay is in the kharif season
a8 8 row or mixed crop, subordinate to béjri. It is occasionally grown
in the »abi senson as a second orop in rice fields and sometimes alone or
with rows of niger seed as a kharif crop. In Madras it is used as a
green manure arop to some extent. It is very sparingly cultivated for
the same purpose in Bombay. Kulthi is essentially a light soil erep,
and is extensively grown on the light red stony soils of the Deccan.
It does well also on poor sandy soils. It only requires a moderate
rainfall, and sucoeeds better than any other pulse in light soil which is
in poor condition.

CuLTIvATIOR IN THE DECCAN,

Kulthi participates in the general cultivation given for bdjri. The
light soil fields in which Xulthi is grown are rarely manured oftener
than once in three years, and then only get light dressings. The land
may b ploughed, but is generally prepared for sowing by working
the heavy-bladed harrow (vathar) two or three times in the hot weather

General ¢haracter
of the plant,

An important crop
in Madras,

Distribution in the
Bombay  Presi-
deney.

Season, mixtures,
soils,
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and again two or three times after rain has soaked the soil in June.
The mixed crop is sown in July, generally about the middle of the
month. A four-coultered drill is used. The seed may be mixed before
sowing, in which case mixed plants are found in all rows. Sometimes
the kulthi is sown alone in every fourth row. A common seed rate for
the mixed crop in light or medium light soil would be—

Bijrd s s ms we e 6to B 1bs, peracre,
Ambiadi (hemp)ese we we e 11b,

Eulthi  wes oua ese e 1} to0 3 108,

Niger seed (khwé:ni) se e 11b,

The crop is generslly bnllock hoed twice with the xoipa, but is not
usually hand weeded. A good outturn per acre of kulthi from the
above seed rate in a favourable season would be 70 or 80 Ibs, pulse,
The crop, if sown in July, will be ripe at the end of October or early in
November. The biusa or chaff obtained from kulthi, when threshed
under the feet of bullocks, is of very fine quality, and if the fodder is
cut when the plant is in flower, it is excellent for all farm animals ;
but the weight of fodder obtained per acreis light. The pulse is
usually cheap, about 50 ibs. per rupee, and when boiled is used to &
considerable extent as food for farm animals,

CLUSTER BEAN—Cyamopsis psoralioides—D, C.

Gujardti, Guudr ; Marathi, Gavdr ; Kanarese, Chavlikdi,

This pulse belongs to the tribe galegew of the papilionaceous
division of the leguminosece. It nas never been found wild anywhere,
and it is not known with certainty where it originated. One species of
the genus is Indian, the only other African, It is cultivated in many
parts of India,

In the Bombay Presidency it is a crop of very minor importance,
except in Gujarat. In that province it is extensively grown. The
statistical area/ returns for Gujardt show an annual acreage under this
orop of over 20,000 acres, but as guvdr is usually sown subordinate to
other erops, it is actually grown over a much wider area than the
indicate. Experimental trials in the Decoan have

plant grows much less vigorously there than in Gujarst,

Several vajrieties bave been identified in the Charotar villages of
JKaira and Territory.,
\ I Pa i—A sprinkling i sown in kodra and other coreal

kharif crops.! In the fertile alluvial soil of the Charctar villages the
Pardaln varlioty grows about 6 feet high, The pods are gathered
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usually green and used as a vegetable, Two Pardeshi sorts are known—
(¢) Khaguli, with hairy leaves. This is considered a superior variety.

(3) Teliu, with glabrous, oily-looking leaves. The seeds of both soris

have a yellow tinge.

IL. Sotia Guvéir—This varioty grows § to 10 feet high. The pods
are used as a vegetable, The crop is extensively grown in the garden
lands of Giujarét. It is sown amongst ginger to give shade. When
the pods are plucked, the side leaves are stripped off, and left on the
surface as green manure for the ginger. In the garden lands of Surat
it is grown mixed with cucumbers, being sown usually in May and
irrigated until the rains come.” The seeds are yellowish in colour
and small. :

III. Deshi (sometimes called boot is the common variety, with
violet-tinged seeds, which is sown as an ordinary dry ocrop, subordinate
to bdjri, ond grows to a height wusually of 4} to 5 feet or
80, The seed nnd foliage are extensively wused as cattle food in
Glujart, but the green pods are considered inferior as a green vegetable,

The plont does not thrive on very retentive soil. In fertile free

working garden soils throughout Grujarat it grows well, and luxuriantly
in the deep, alluvial, sandy loams of Northern Gujardt, particularly
when such are worked as “ garden™ lands, and get the liberal treat-
ment usually given to such,
. In such land guvdr is grown sometimes specially as a green manure
crop. The seed is thickly broadcasted early in June. The crop may
give some direct return in the shape of green pods for vegetables,
but when it is in full vigour of growth, it is uprooted, the stems
broken up, and the side leaves stripped off. . The whole is placed as a
litter on the surface and then ploughed in. Guvdr is specially suit-
able as s green manure crop, not only because it belongs to the
papilionacecs, and therefore increases the soil’s stock of nitrogen ; but
it is a herbaceous plant, comparatively free from crude fibre when
young, and therefore rapidly deeays in the soil.

MATH-FPhaseolus aconitifolius—Jacq.
Natural order—Legummosees,
Sub-order—~Papilionacecs. -
Tribe— Phaseolece.
Gujarsti, Math 3 Marfthi, Matki; Kanarese, Madaki,
This pulse is believed to have come into cultivation much more
recently than other pulses cultivated in India. It iz grown in all

paris of India, but is not cultivated to any great extent in other
countries,

Soils suitabla,
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This pulse can easily be identified from the other pulses cultivated on
aocount of its deeply-indented, aconite-shaped leaves and the tmﬂmg
habit of the stems which branch and extend along the ground in all
directions. A weil grown plant has stems 2 to 3 feet long, The
flowers are yellow and small. The pod is straight, distinctly indented
to form a compartment for each seed. Seeds five to seven in a ped,
drab or light-brown or purple-brown, small, oblong,

This pulse is the fourth in importance in Bombay. The annual ares is
sometimes nearly 300,000, but varies to a considerable extent with the
character of the season, Math is grown to a considerable extent in all
distriats, except the Konkan,

The Deccan produces most, then Gujardt, The most important
districts are Ahmedabad (50,000 acres), Kaira (25,000), Khéndesh
(20,000), Ahmednagar (40,000}, Poona (28,000), Sholépur (25,000),
Sétara (60,000). In the Karnftak, Dhérwir grows 12,000 acres snd
the other.two collectorates less.

It is only grown as a rain crop, Math is rarely, if ever, sown slone, It
is & common, subordinate crop with bdjri. 1t is, like kulthi, essentially
a light soil crop, and gives ita best outturn on the deep, alluvium sands
or sandy loams of the Ahmedabad and Kaira Districts. In the Deccan
Districts it is sown, like Zulthi, mostly on light, stony, more or less up-
land soil, and on such land does not yield nearly so well as in the fertile
plains of Northern Gujarif. It mapages to thrive, however, fairly well
in soil which is in poor condition. Heavy rainis very harmful tw
this pulse. It does best with a well distributed rainfall of sbout 30,

Courivamion v Gyzanir,

Math perticipates in the general cultivation given to bdjri—the
principal crop which has already been described. JMath ripens after

. bdjri, and is vsually reaped in November-December, A fair yield in an

average season would be 120 lbs. pulse per acre from a seed rate of
1} Ibs. The pulse is usually worth 40 to 45 bs. per rupee. In Gujarat
math when ground into coarse meal is used with cotton seed, oil cake,
&c., as food for milch and work cattle,

MUG~—(Greengram), Phaseolus mungo—Linn.
Natural order —Leguminosece.
Sub-order—Papilionacece.
Tribe— Phaseolece.

Gujaréti, Mag ; Marithi, Mug; Kanarese, Hesaru.

Mug is a mative of India, has been cultivated for at least 3,000
years, and is grown in all paris of India and also in Africs, particularly
in the Nile Valley.
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This pulse closely resembles udid (Phaseolus radiatus). 1t is a hairy,
sub-erect branching annual, with fairly large entire trifoliate leaves.
The yellow flowers sre crowded in & cluster. The pods are 2f
or more in length, and contain twelve or fewer seeds. The seeds are
rounded, very slightly oblong, and, according to variefy, may be
very dark marbled green, pale green, brown, purplish-brown, or pale
yellow-brown in colour. .

This pulse is sixth in importance in Bombay, The statistical returns
give an annual area of about 200,000. But mug is often sown as a
mere sprinkling in jowdri and other fields, and probably this sprinkl-
ing actnally covers an area of perhaps 1} million acres. The pulse is
grown more in Dhérwér and Bijdpur than in other districts. The
other more important centres of cultivation are Ahmedabad, Khén-
desh, Ahmednagar, Sitdra and Belgaum.

In Dhérwdr, Koléba and Kénara mug is grown in the rdbi
season &s a second crop after rice, Its chief cultivation is, however,
in the kharif semson. As ardbi crop it is grown alone. As a rain
orop it is grown subordinate to jowdriand other cereals. Mug does
best on deep good soil of fairly dense consistence, such as the desar
soils of Gnjardt or ordinary black soil. Soils which are suitable for
jowdr are also suitable for mug, The plant does best with a well
distributed rainfall at about 30" to 35". Heavy downpowrs of rain are
very disastrous to this pulse, particularly at flowering time,

Mug when grown in the rdbi season as a segond crop after rice is
gultivated in the same way as vél (see description given), The seed
rate is less thun for vél, 15 to 20 lbs. per acre being sufficient, The
preparatory tillage should also perhaps be more careful. Mug needs
a fairly fine seed bed. Inthe Deccan this pulse is sometimes sown
alone in the kharif season as a catch crop before sugarcane and
uther irrigated orops which are planted in the rabi season. The seed is
drilled with a four-coultered drill at the raie of 15 to 20 lbs, per acre
on well prepared soil. One hand weeding is given, if necessary.
The pulse soon covers and shades the ground, and smothers weeds.
1t is either allowed to grow to maturity, or the pods are plucked and
used as o green vegetnble, and the fodder afterwards cut green.
The crop is often attacked by caterpillars. The cultivation of mug
us a sobordinate crop has been already described under jowdri,
From a seed rate of 14 to 2 lbs, per acre an oulturn of 150 Ibs. to
200 1lbs, pulse per acre may be expected in & favourable season. Aug
ond its near relative udid are considered the best pulses for split dal
for human food. Udid is perhaps generally considered best,
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UDID~Phaseolus mungo. Var,, Radigius~—Linn,

Gujarti, Adad ; Marathi, Udid; Kanarese, Uddu.

This pulse resembles mug in general appearance. It is more hairy,
and the leaves are lighter green in colour. The pods are shorter and
stouter than those of mug, and the seeds are oblong, rounded, larger
than mug and dark brown, nearly black, slightly marbled in ecolour.
The hilom is white. Mug and udid are near relatives, and are gon-
sidered as belonging to one species. Both are cultivated all over India,

The statistical returns show that the area varies comsiderably from
year fo year according to season, It ranges from about 250,000 acres
downwards. Udid is mostly grown as a subordinate crop with jowdr
and other cereals, and the actnal area over- which the seed is sown is
probably four to six times the area recorded, the recorded areas being
estimates of the actval areas which would be occupied if udid was the
sole orop. Udid is a very important pulse in the black soils of Khén-
desh. Itisalso grown fairly extensively in Nasik, Sétéra, Belgaum,
Théna and Ahmedabad. In other districts it is of minor importance,

Ud:d, like mug, is grown mostly as a rain erop, subordinate to jowdr,
but also, like mug, is grows alone to a small extent in the kharif season
and over a considerable area in the »3bi season and chiefly as a second
crop after rice, 1t thrives best under precisely the same conditions of
soil, climate, &c., 08 mug, and the cultivation as described for mug is
applicable to udid in all particulars,

CHOLA—Vigna ecatiang—Endl.
Natuoral order—Leguminosece.
Sub-order~ Papilionacece.
_ Tribe—Phascolece.

Gujarti, Chola ; Marthi, Chavli ; Kanarese, Alsandi,

Chola is a native of India, and is cultivated generally throughout the
plains. Several varieties are known which differ in the colour of the
flower, the colour of the seed and the length of the pod.

Chola resembles mug snd udid in habii of growih, The branches
are, however, more climbing or twining, and the leaves and stalks sre
hairless. The fiowers are borne in clusiers st the top of the peduncle,
and, acoording to variety, are either very pale blue or reddish-purple
inside. The former are yellowish outside, and this colour is most
observable aa the flowers fade after fertilization, The peduncles are Jong,
and so also are the beans, They are, therefore, easily seen in elusters
of three to six above the level of the twining crop. This is particularly
noticeable in a long-podded variety grown by market gardeners as
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a green vegeta.ble The long straight pods are indented on eachyside,
go that-easch seed ocoupies a separate cell so to speak. The seeds are
numerous in each pod, and are oblong-rounded. One Bombay variety
has large pale yellow seed, with a purple margin cireling the wbite
hilum, Another variety is of the same colour, but the seeds are much
smaller, A third variety has light purple seed with drab hilum. The
seed of a fourth variety is dull yellow. A fifth variety has blue-black
seed, with small dirty white hilum.

The oultivation of this pulse is not extensive. The fotal area does
. not exceed 25,000 acres annually. It is grown to the greatest extent
in the Kaira, Khindesh, Belgaum, Bijipur and Théna Districts.

Chola does not yield so well as mug, udid and other hardier pulses
u8 & subordinate orop with cereals under unfavourable conditions of
rainfall and eeason. Itscultivation is, in consequence, restricted, It is
grown with other pulses subordinate to bdjri in light alluvial soils in
the Kaira District. It does better in moderately light soil than in soil
of heavier or denser consistence, It is grown alone in the kharif season
in garden land to produce a green vegetablo—so-called French beans—
and in the rabi season is grown, like mug and wdid, to a limited extent
88 a second orop in rioe fields. As a sole crop in the Xharif season
it grows rapidly, soon shades the ground with a thick mass of growth,
which, if out as green fodder, is excellont in moderate quantity for eattle,
especially milk cows. The crop is liable to be damaged by caterpillars,
the leaves when young being soft and tender.

The cultivation as described for mug is applicable to chola.

"LENTILS Eroum lens or Lens esculenta—Linn,
Natural order—ZLeguminosecs.
Sub-order—Papilionaceas.
Tribe— Viciecs. _
Gujardti, Masur; Marithi, Masur; Kanarese, Channangi,
This plant s a native of Western Aain, Greece and Italy. It has
long been cultivated in Egypt, and was brought from there to India,
and is now grown a8 a cold season crop all over the country. Itia

specially important in the Central Provinoes, Madras and North-
West Provinces.

This plant is the smallest of the Bombay pulses, and resembles gram
(Cioer aristinum) i its habit of growth. The plant is more erect and
more branched. It can be distinguished from other pulses by its tiny
leaflets and its small éwoseeded pods,

18
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The flowers are pale purple in 2 to 4 flowered racemes. The seeds
of the common variety are round, but flattened and purplish-brown,
slightly marbled. A less sommon variety has large round very flat seed,
slightly wrinkled and of the same colour as the sommon variety,

The total area is less than 20,000 acres. The orop is only import-
ant in Nésik, Belgaum and Poona.

Masur i3 grown generally alone and nlways as an unirrigated
rabi crop. In the Poona distriet it is the sole crop of the year,
and is grown chiefly just under the eastern slopes of the ghdte.
It is there rotated with dry crop wheat, The district is favoured
by heavy monsoon rains and usually with good showers in
October and November, The soil is mixed black, but only of
moderate depth,

The land is lefs unoultivated during the heavy monsoon rainfall, In
September and October & plough is worked repestedly until the land is
clean and in fair tilth. The seed is drilled in October in rows a foot
or less apart. The seed is small, and 20 to 25 Ibs, per acre give a suffi-
cient sced rate. The seed should not be deposited too deeply. Often
a heavy log is drawn over the surface after the seed is sown to smooth
the surface and press down the soil to conserve moisture. No hand-
weeding or interoulture is given. The orop ripens in 8} months. A
good outturn in a fuir season from the poor “rabi” lands in
which masur is usnally grown will not exoeed 300 lbs. per acre.
No other pulse would thrive so well under the same conditions
of soil and olimate. The amount of fodder obisined per aere is
small.

SESAMUM OR GINGELLY OIL-SEED, Sessmum indicum— Linn,

Tal, Gujardti ; T4 or Tj/i, Mardthi ; Yellu, Kanarese.

This plant belongs to the natural order Pedalinew. It ia oultivated
throughout the tropical regions of the globe, and is wild in the island
of Java. Dr. Watt thinks it is indigenous in Jodia.

Sesamum is an annval herbaceous plant which when well grown is 3}
to 4} feet high. The stems are erect, but branch freely if the plants
get room. The fruit consists of a four-celled capsule, oblong, quad-
rangular, and opensat the top, The seeds are numerous, oval, flattened,
shining, and either white, groy, reddish brown, dark brown or black

_ according to variety. They are smaller thap linseed.

Liis dificalt to clasify the varieties, There is very little differ~
ence .botween them in the appearance of the leaves, flowers, fruit
or mature plants. The white-seeded varisty of the Deccsn matures
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shout a month earlier than the black and & fortnight earlier than
red-seeded variety if sown early in the monsoon. But this white-
seeded variety is different from the Gujardt variety with similar seed.
Experimental trials bave proved that the white Deccan variety does
not thrive nearly so well in Gujardt us the local white variety.
Varietios with seed of any of the recognised colours thrive if sown
alone or subordinate to other crop early in the monsoon on certain
desoriptions of soil, principally light soil. The same remarks apply
to such orops as are sown in soil which is generally much heavier,
midway between the kkarif or »abi sesson or in the rabi season. The
seed of the monsoon varieties will not, however, produce a satisfactory
crop if sown in the rabi sesson, and the rabi varieties are equally
unsatisfactory if sown in the monsoon, There is evidence, in fact,
that, whatever the colour of the seed may he, a variety which is
habitually grown on certain kinds of soil ina parficular district,
at & ocertain season may not thrive if tried in another district,
even though the conditions of ecultivation are not materially
different. 'White ¢ ocontains a larger percentage of oil than seed
of darker colour, and the residue oilcake is also believed to be
superior.

Three varieties grown at the Poona Government Farm were found
by Dr. Leather to have the following analysis :—

. White Seed, Black Seed. Red Seed.

Moistura s 487 54% 587
Oil .i  om e 4818 16850 4530
Albuminoids we 9250 2581 2108
Muocilage, &o, we 14706 9-08 1587
Woudy fibre ... .. 449 663 +18
Ash . ann 596 669 735
10009 100-00 ) 10000

Containing nitrogen... 860 -4'18 837
Do. =nd ., a7 66 186

These varieties wore sown in- adjoining plots on the same day-—21st

June. They ripened as under :—
White Til ... .. @4th October. "
RedTil ~ . . 20d November.
Black Til .. .. 19th November.

From 300,000 to 330,000 acres are grown in the Prestdency snnu-
ally. In certain distriots til is ohiefly grown as a subordinate crop,
therefore the area figures can unly be approximately accurate.
1t is an important oilseed in all districts of Gujarft, In the Deccan,
Khindesh is the principal centre of cultivation, But Ndsik, Ahmed-
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nagar and Sholfpur have also considerable areas, It is grown
throughout the Karndtak, but to the greatest extent in Dhérwir. The
Konkan areas are not extensive.

The kharif erop requires a totally different kind of soil to that
found most suitable for the rabi orop, 74 as & rain crop likes a sandy or
light soil, whereas the crop which is sown in August-September or later
grows best on black soil or on such soils as are retentive of moisture,

CurrivaTion IN Karra.

The Kaira cultivation is typical for the kharif crop. Td is there
sown subordinate to bdri on gorddu (sendy loam) soils. The other
subordinate crops are the usual pulses and fibre plents. The ¢
soed rate is } 1b. or less per acre, For early sowing the black,
brown or grey varieties are considered preferable to the white, T
participates in the cultivation given to the principal erop, and, if sown
as early in the ikarif season as is practicable, will be ready for
harvest in S%ptember-Ootober. A good outicrn of ¢ as a subordinate
orop is from 80 to 120 lbs, per acre,

Til as a rabi orop is extensively grown alone on black or medium
black soil. The rotation crops are cotion and jowér. In the #i year
there is 8 good opportunity of thoroughly cleaning the land during the
early monsoon months, becanse ¢ is not sown until September. A
field for ¢ should be thoroughly clean, and, when such is the case,
the crop is an exceptionally good rotation crop with cotton. The
advantage of growing i is chiefly ' on this sccount and not because it
is directly particularly profitable. The crop is not exhanstive. The
field should be got ready by repeated plonghings and harrowings
during June, July and Angust, This tillage should produce s perfect
state of tilth and at the same time a tolerably firm seed bed. The seed
should be drilled. In the Deccan a four coultered drill is used, and the
rows are about 13" to 14" apart ; § to 1 1b. seed is sufficient seed rate,
The seed is small, and, o secure even distribuiion, should be mixed
before sowing with finely powdered dry cowdung manure or ashes, Tl
likes & firm seed bed. The seed should be sown shallow and covered
lightly with a brush harrow made of bfbkul branches. In sowing ¢l
the iron shares should be removed from the coulters of the drill to lessen
peneirating power. The seed germinates elowly and ofien irregularly
unless the soil moisture is sufficient. Heavy rain afier sowing is

wusually disastrous, and cloudy weather, when the plant is in flower, does

harm. The crop only needs light showers and a retentive soil {o bring
it to maturity. It is, however, Like some other oil-seeds, & delicate orop
to grow. Buperfluous seedlings should be thinned out and the crop

“hand weeded once and bullock hoed twice, If sown in September, the
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crop is ready in January. . It is ripe when the Jeaves turn yellow and
capsules get mottled with black spots. Sometimes patches in a feld,
especially if the soil is variable, riper prematurely. . Such patches must
be harvested as they ripen, If the plants get over ripe, the capsules open,
and the seed is eertain to be lost before the erop reaches the threshing floor.

It is best to harvest the plants by uprooting. They should, as they
are uprooted, be shaken over a large cloth spread in the field behind
the harvesters, and moved from time to time as required. Thus the
seed from such oapsules as have opened is collected. The plants should
be bound into small bundles, and carted the same day or the following
day to the threshing floor. The bundles should be stooked up on
- their root ends close together on the threshing floor. In the course
of ten days or a forinight the capsules will ripen and open through
the effect of sun and wind, The capsnles will empty themselves by
inverting each bundle and gently bealing it with a stick. This may
have to be repeated once or twice at intervals of a few days, especially
if all the plants were not equally ripe when harvested. In any case the
threshing of the erop is an inexpensive and simple process, The win-
nowing or cleaning of the seed is not quite so easily accomplished, It
is partly effected by means of wind in the ordinary way, but the seed
being light requiresa good deal of sifting or winnowing to clean it
properly. This is done by a sup which, if deftly handled, will separate
ull small particles of dirt and other impurity.

CorrivaTioN ™™ GUJARAT.
In the black soil parts of Ahmedabad or in similar soil in Broach and

Surat the crop msy be grown alone, but it is more common to have s

mixed orop of éuver and castors or tuwer, ti and chibdi (2 small
oncumber). The mixed crop is drilled in September on thoronghly
prepared soil, The rows are about 2 feet apart, and the plants are
thinned out 8" to 12" apart in the rows. In an unfavourable season
a field of ¢ in Broach or Surat shows irregular germination and a
patohy sppearance. But when the season is favourable, the crop is very
regular and lovel, aud the outturn very satisfastory. The mixture of
tuver safeguards the cultivator, beoause it is a hardy plant, and in the
deep soils of Broach and Surat there is certsin in any season to be
sufficient moisture in the sojl to bring the pulse to maturity, even
~ though the mixed crop is sown aslale as October. The chibdi is sown
a seed here and there, and spreads rapidly between the rows of tuver
and 4, and yields suocessive crops of green cucumbers until the plants
become yellow and exhausted. The oultivation, &., of ti in Gujardt
is, except as regards points noted, identical with that already described
for the Deocan,

Harvesting,
threshing
winnowing,

:and
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In Khindesh a good crop yields from 820 to 850 Ibs. per acre, The

seed is usually worth from 15 to 18 lbs. per rupee, white seed being
dearest. White ¢l on account of its pure golour is prized for the
preparation of sweetmeats, T ocnke is worth 35 to 45 lbs. per

rapes, and is an excellent feeding cake.

That made from white s

is sometimes eaten by the poorer classes, The vil is largely used in
native cookery in all well-to-do households.

A crop experiment taken in the Surat Distriect in 1895-96 gave

the following outturn, &., rerults from a good average crop :—

. Farm, Surat, on good ordinary black cotton soil,

Seed rate. Outturn of Oilseed Valne of Ontturn
per Acrs.
v, 1bs, Ra, 8. p.
1 373 23513 3

In 1398-99, excellent crops of ¢il were grown on the Government
The following are

details of outturn and cost of cultivation :—

Habitat,

=

Per Acre.

Rs. 8. p.

Ploughing . e - . 813 0
Collecting atubblesof previous crop .- ws 0 & 8
Bowing and covering seed e  wa 0T 0
Beed—1j lbe. til, 1§ 1be. tuter ... w 0 26
Thinning and hnnd wwdmg . . 015 0
Intercultnre 0 4 90
Watching ... w 010 0
Harvesting .. aue . e v 3 40
Th.reahlngln.d wingowing - - w 011 0
Total w 1080

Outturn, Per Acre. Value.
Lbe. Rs. 8.

T . - P ase -~ 454 28 &
T O § T o 4
Tuver bAwsa e e - 23} 03
Total o 28 12

|\

LINSEED—Linum usitatissimum—Linn.
Natnral order—Linece,
‘ Tribe— Eulinec.

Alg,| Gujardti; Alsi or Javas, Mardthi; Agashi, Kaneroso

The pilant is found wild between the Pereian Guif and the Black Bea,
and is stypposed to be a native of that region. Itis cultivated in India,
chiefiy t mnuhonl: the plains, It wasintroduced into India by the Aryans,

In Icdia it is grown entirely for iisa seed which is valuable on
account ¢f the oil exiracted therefrom and because the residue oil cake
is perhapl the most valuable cattle food which is known.
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In more temperste countries the cultivation of this erop is under-
taken chiefly -on account of the value of its fibre which is known as
flax, It is probable that the climate of the plains of India is nnsuitable
for the production of strong fibre from this plant, and therefore it is
right to grow the crop for its seed only.

Linseed is an erect annual. When sown thickly in temperate General character

olimates a8 a purely fibrous plant, the stems do not and ought not to * @ Pissk
branch so freely as when with a much smallex seed rate the orop is
grown for its seed. In India a matare crop stands 18" to 24" high.
The stems rise from the gronnd some distance, and then they branch
freely. A linseed crop in flower is, during December-Janunary, a
noticeable feature of the black soil districts, particularly in Khdndesh.
The delioate colouring of the pale blue shining flowers, is very striking,
The fruit is » capsule, and is agriculturslly called a boll. It has ten
divisions, each containing a single seed. These are, however, imperfect
sub-divisions of five perfect cells. The capsule is sub-globose with =
sharp apex, The seeds are smooth, shining, feel soapy or oily when
handled, and are oval and flatiened. The common variety is rich,
mahogany-brown in golour, but a cresmy-white variety is sparingly
grown in the Bombay Presidency and to a considerable extent in the
Central Provinces,

* The total area in the Presidency is usually less than 260,000 acres, Distribution  in
The dry crop rabi areas under linseed, wheat, gram and jowdr are 5";,';?"“’" Prost
more or less interchangeable, depending on the character of the monsoon
season and particularly on the late rainfall. Thereis very littla linseed
grown in Gujarit, Khdndesh, Nsik, Shol4pur and Ahmednagar are
the important centres of cultivation in the Deccan. Bij4pur grows a

large wres and Dhirwdr a fairares. In the Konkan no linseed is
grown. '

Linseed is only grown in the rabi season on deep moisture holding g.na season
black soil, and is on such land rotated chiefly with wheat and gram as mixtires
dry orops, sometimes with rabi jowdr. Linseed is generally grown
nlone, but, as stated in the descriptions of other orops, may be arow erop,
subordinate to dry crop of rabi jowdr, wheat and gram.. The special
black soils of the Presidency which particularly snit dry erop wheat
and dry crop gram are .equally suitable for linseed. The very
best class of soil is probably the deep black soil belt on each
side of the Tapti in Kbéndesh, which may get flooded and sodden

in the rains, but which retains mojsture in excaptional degree in the
fair saason,
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Linseed is the sole crop of its year. The preparatory tillage should
begin with onme or two harrowings in the hot weather, be continued
during the monsoon, and should be somplete by the end of Sepiember.
The land may be ploughed once, but the principal tillage is done with
the barrow (vakhar). It will prodace, if worked often enough, a olean,
friable, thoroughly pulverized seed bed by the end of September. In
October the seed ehould be drilled at the rate of 10 to 12 Ibs. per aore
in rows about 1 foot apart. The seed should mot be deposited too
deeply, and should be lightly covered. If there is moisture near the
surface in deep black soil sufficient to secure even germination, the
orop will probably reach waturity without any mighep and wiihout
farther rainfall. The field for linseed ought to be so well prepared
that hand weelling should mot be required. Interculture with a
bullock hoe between the rows of delicate seedlings wouald ususlly be
harmful, and is not practised. The crop ina good season ripens in
February, and with a sickle is partly reaped near the ground, partly
vprooted. The seed easily sheds from the dry plant. Therefore the crop,
goon after it is reaped, should be carried to the threshing floor. When
completely dry by exposure to the sun, the seed is easily separated
by beating with & stick. The seed is winnowed by wind in the usual
way. A good crop with full even plant on deep black soil will yield
about 500 1bs. seed per acre, but the erop is precarions and often yfelds
much less. Rain after sowing does ususlly more harm than good,
and clondy weather, when the plants are in flower, interferes with
fertilization in a manner which is not nnderstood. Linseed may,
therefore, be considered a delicate erop, which in favourable seasons
only is grown with particular success,

A species of rust which may or may not be identical with the rust
of wheat attacks this crop. The effect is that, although the crop
looks comparatively healthy at harvest time, the seed vessels are either
empty or contain imperfectly filled seed.

Cost of Cultivation, Ehdndesh. Per Acte.
Bs, & 1.
.mﬂﬁngltubﬂedweﬁammp oo sor .o e 080
Harrowing three timos in hot weatber s ews wee 012 0
One ploughing in mjos.. wi ¢ we oo o 1 80
th‘mn!'duﬁngmmoon . e e mes 100
Manure once in three yeara, or, my, six loads per annum ... $ 00
Drillinpg and covering seed .. «s ss e e 010 0
Cost of seed 13 1be, ves o 014 0
Harvesting, earting, threshing and wmnnwingsu‘oyoi
400 Ibs. per acre o = eee swa ews  wew 2 00

Total ~. 10 3 O
o
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Ireland and Belgium are the two great European flax-growing
countries,

The conditions which favour the production of the finest quality of :;gmd as a fibre
fibre are :— ' : '

(1) Suitable soil and careful tillage,

(2) Early sowing.

(3) Properseed rate.

(4) Harvesting the crop at the proper stage.

(5) The subsequent treatment in extracting the fibre.

The orop likes an alluvia] soil of an open character, in good heart,
deeply oultivated, well manured and thoroughly clean. The seed
should be evenly distributed either by broad casting or drilled in rows
which shoald not be more than 9 inches apart. Weeding is of special
importance. The plant is more or less delicate, and is not able to hold
its own if sown in land which is not free of weeds,

When grown as a purely fibre orop, the seed should be sown early.
The growth of the plantis thus slower than if sown later, when the
chill of spring has given place to the warmth of summer. The effect
is that the slower vegetation of the spring months produces a stronger
and more valuable description of fibre. A high seed rate is necessary
to produce fibre having a long staple, If the plants eome up thickly,
they grow with straight slender stems, which only throw out branches
near the top. The necessary seed rate is from 80 to 120 Ibs. per
aore—just ten fimes as much as that for a seed orop in Bombay. The
stage at which the orop is harvested needs special attention. It may
be pulled, when it has flowered, ten to twelve weeks after sowing. If
harvested at this stage, the amount of seed obtained is emall, but the
quality and quantity of fibre obtained makes up for this loss. When
the plant begins to change dolour at the root, it is considered to have
matured sufficiently to give the best results; bat in order to get a
fair quantity of seed from the crop without materially damaging
the fibre, the orop is sometimes allowed to grow, until a selected eapsule
from a full grown plant shows on section thas the seeds, though still
ofa deep green colour, hava acquired some consistence. Then the
orop is immediately pulled. The seeds ripen after the crop is harvest~
ed, but, of course, are not so well developed as those of a fully ripe
crop. The uprooted orop lies in the sun twe or more days, is then tied
into small sized sheaves which are stooked up in the field sufficiently
long to be safely stacked, or they may be carried at once to the steep-
ing vats, The methods employed in extracting the fibre could only
be generalized here, and as elaborate accounts of the whole process
are given in several standard works, thoy need not be particularized.

18 :
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It is probable that the heat of India does not favour the produation
of as fine a quality of flax fibre as the more temperate climates of
European countries do, Moreover, the amount of seed required
(RBs. 5 to Rs. 8 worth per acre) would be prohibitive with ordinary
oultivators, because the oost would be gradged for a orop which, at
the best, is a speculative and precsrious one to grow.

SAFFLOWER, OR WILD SAFFRON— Carthamus tinctorius—Linn.
Gujarti, KGbri, Kasambi ; Maréthi, Karda:, ; Kanarese, Kusuli.

In Gujarfit kdbri is the name given to the seed, whilst kasambi or
kasambo are names applied to the crop or to the dye extracted from
the petals of the lowers. In the Descan the MarAthi name kardai is
applied to the crop or the oilseed.

Saflower belongs to the Composiice. It is an annusl thistle-like
plant, with stems 24 to 3 feet high, which branch freely, particularly
if the leading shoot is nipped off early. The flowers in large compaot
heads are either yellow, slightly tinged with orange or bright orange,
yellow iinged with red. The fruit or oflseed is an achene, obovoid,
angular, with & white skinning husk and dull yellow kernel.

Saflower has never been fonnd wild. Its original home was prob-
ably Indis or Africa. It fs also grown in Europe, extensively in the
south of France, Spain, Ifaly, Southern Germany and Southern Russia.
1t is also grown in China and South America.

Two varieties are grown in Bombay—the oilseed variety, which has
yellow flowers and thorny leaves ; and the dye plant, which has reddish-
orange flowers, and is much less thorny than the oilseed variety. It is
probable that safflower, like brinjal, by high cnltivation, becomen less
spiny. It is frequently observed that plants which in a wild state sre very
spiny show a tendency fo lose their spines under cultivation (Watt),

The oultivation of the dye plant is not extensive, It is confined to
Gujardt and the Karnitak, Kaira is the most important centre of
cultivation,. The extent of cultivation and the use of the dye bas
declined during the last twenty years, aniline dyes baving supplanted
kasambi both in the English market and in India,

Safflower is the most important oilseed crop in the Presidency. The
area i usually from 500,000 to 600,000 acres annually. The chief
centres of cultivation are in the black soil rabi lands of Abmednagar,
Poona, S4téra, Bij4pur, Dhirwér and Belgaam,

The dye plant is chiefly grown in the deep alluvium loams of
Kaira and Ahmedadad, generally alone as a dry erop or as a sprinkling
in barley fields.
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“1n the Deccan and Karndtak the oilseed plant is almost always a row
.erop subordinate to wheat, gram or rabé jowdr, or it may be grown as s
border ronnd other orops on the headland in rabi fields. This border
answers the purpose of a fence, as stray eattle will not trespass through
its thorny leaves. ,

CornvaTioN of THE Dys Prawnt, Kamka DistrioT.

* The land is generally lightly manured in May or June, and
ploughed during the rains several dimes. The bladed harrow (karab)
is used after the plough, and the field becomes clean and in good tilth
by September. The geed is drilled in that month or in October in rows
18 to 22 inches apart. The seed rate is about 20 lbs, per acre. The
crop should be intercultured with the bullock hoe twice or oftener aa may
be required. If the seedlings come up thick in the rows, they should
be thinned out. The extent of thinning will depend upon the season.
Rain rarely falls after the crop is sown, and the plants will have to
depend upon the natural moisture in the soil, If this is sufficient and
germination is even, the plants soon show considerable vigour of growth,
and should then be allowed plenty of room to branch freely. The
central shoot should be removed. Lateral branches are thus encour-
aged, and numerous flower heads are produced. The prunings and any
seedlings which are removed in thinning the orop are used, like spin-
nage, as & vegetable. :

The flowers appear late in January or early in February, and picking
goes on for & whole month. Flowers are picked in the early morning
and at least every second day. The flowers are easiest picked when in
full bloom, They lose their colonr when exposed to the sun, Therefore,
flowers in full bloom should be picked at once. The plants being thorny,
the pickers proteot their hands with leather gloves. The bloom during
the first part of the month is brighter in colour and superior {0 that
during the latter part. The plants, as they become exhausted, do
not prodnce flowers of such brilliant colours as when in full vigour,
Cloudy weather in the flowering season is harmful. The flowers drop
off before they are in full bloom. The placked flowers (corollas), after
being kept for a day, are rubbad with ¢l oil—e tola weight to a pound
of flowers—and are then dried in the sun for three days, Thisis the
practioe in Gujardt, but it is known to produce loss of colour. Drying
should be done either by pressure or in the shade. When dry, the
corollas are beaten into powder, sifted, and packed ready for market.

As a dye, Chinese saflower is considered superior to Indisn and
Bengal dye to that of Bombay, which is thought very poos.

Safflower petals contain three golouring matters—two yellow and one
red. The red, called carthamis acid or cartharin (C,+ Hy5 0;) ia by

Picking the flowers
and making the
dye,

The Bombay d
inferior, v e

The chemistry of
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far the most valusble, One of the yellows is soluble in pure water, and
is separated through-that means from the others. It has little value as
a permanent dye. The second yellow is soluble, both in alkaline and
acid solutions, while the red is soluble in alkaline, bnt not in aoid solu-
tions, These facts indicate the manner in which each can be separated
from the others.

Safflower dye cakes are sold in Gujardt at 2 to 2} lbs, per rupee.
These cakes are made -from the pulp from which the comparatively
valueless temporary yellow has been washed, These cakes contain
carthamin, as well as the more permanent of the two yellows, and form
the basis required to produce the various tints of yellow, orange, pink
and red so common in native-dyed dloth,

When safflower is grown alone as a dye arop, a fair average outturn

on well manured, good land would be :—

Dried Flowers per Acre. Beed per Acre,
100 to 120 lbe. 400 to 600 Ybs,

Two duplieate well manured plots on the Nadiad Experimental Farm
gave each the following results in 1891-92 :—

Plot L. Plot IT.
Date 01 IJW'ing azp i ~ 10& Ouiober. loul ootobe"
Sced-rate .. ... we w15 10a, 15 1bs.
Local estimate of crop ... .. Average, Average,
8ced 960. 938,
Outtwrnperacre .« oo plowersiry, 118,

Valne per acre ... we « B8, 58104, Bs, 5531,
CuLmivamioN o 7HR Omssp Cror I¥ TR DECCAN,
Safflowaer, as already stated, is always a subordinate row crop in rali
fields of dry crop jowdr, wheat or gram. It, therefore, participates in
the general cultivation given to these crops, which has alresdy been
described. Usually three consesutive rows of saflower alternate with
9 or 15 or 21 consecutive rows of the principal ecrop. The safflower
ripens after the principal erop. Itis rips when the stems and leaves
take a yellow colour. The plants are partly uprooted, partly reaped
with a sickle. They are made into heaps in the field, and a elod of earth
put on each heap to prevent its being blown sbout by wind. After
three or four days’ exposure, the oilsead can be separated. A threshing
floor is usually prepared in the field, and the oilseod beaten out with a
stick, and subsequently winnowed.,
The resulta of a erop test taken in 1890-91 in the Ahmednagar Dis-
trict, a8 tabulated below, are, I think, nesrly average :—

Mized Jowir and Kardas,
Estimate in aongs ... .. .. ) o ";’2'- x.;;m
Seed mate peracre . ., 4 1bs. i1,

Outturn per sere (grain)  ~. .. .. 664lbs, 96 1bm
Value per rupee - o e .. B6lbE 43 Ibe.
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The seed under pressure yiolds about 25 per oeut, of oil which has a The oil and ol

olear straw colour, and is extonsively used in cookery, as also in adul-
terating ghi ond ¢l oil. Kardai, ground-nuf and ¢t mixed and
orushed together furnish the sweet oil of the bazars. Safflower oileake
would be a much better food than it is for milk cattle, if the tough
white husk of the seed (fruit) were completely removed. Very often,
however, the oilseed is partly decorticated by fough grinding between
stones, and the husk separated by sifting before being pressed for oil,
Cattle have to get acoustomed to the cake before they eat it greedily.
It has an advantage over other edible oil oakes, in that it keeps free of
mould and good for months, and, moreover, is usually cheaper.

NIGER SEED;—Guizotia abyssynica.

Gujardti, Rdmial; Mardthi, Khurdeni, Kédrala; Kanarese,
Gurellu.

This plant is s native of tropical Africa. It is extensively cultivated
a8 2n oilseed in varions parts of India.

Niger seed belongs to the Composite, and is an erect annual herb
with stems 8 to 8} feet high when well grown. The plant branches
freely when it gets sufficient room. The yellow flower heads are
numerous, and are each about 1* in diameter. The fruift is a bladk,
shining achene.

A clear, limpid, pale yellow, aweet oil is expressed from the seed, and
is largely used for culinary purposes. The residue oil cake, though it
has a black aninviting appearance, is one of the best oil cakes for mjlk
cattle. It 1s, however, very bard, and should be broken into small
fragments before it is used as cattle food. The seed contains from
11 to 43 per cent. of oil, and yxelds in the country ghém from 30 to 32
per gent, of oil.

Gujardt grows a very limited area. "The erop iz of most importance

in the Deccnn, and is especially important in the Ndsk Distriet. Bija- g::‘c';‘

pur grows a fair area. In the uplands of the Konkan the cultivation is
fairly extensive. .

The orop is & kharif one, It is sown in June or July, and resped in
November or December. It smoceeds well on the shallow black and
light soils of the Deccun, particularly if a seasonable monsoon is fol-
lowed by favourable late rains. Khurdeni is extensively grown in the
uplands, often on poor stony land, where it is, in rotation with the
coarse hill millets, the last crop taken before the land is allowed to
lie fallow. KAurdsni maintains a. vigorous growth on light land in
poor condition, if the rainfall is sufficient and timely. It is more
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commonly grown alone tham any other of the oilseeds. The yellow
patches of Ahurdsni *form in the Dedcan a noticeable feature in the
landscape during September and Oetober. In the same disirict in
béjri fields it is also & conspicaous row erop, and it is found growing
round the borders of gereal fields in situations subject to cattle-trespass,
Cattle do not care to eat it, neither will they readily stray through
it to reach the more tempting bdjri. '

The Iand it not often ploughed for Xiurdeni, neither is it manured,
The vakhar (heavy harrow), loaded with a large stone and drawn
by four bullocks, is used several times in April-May. By this means
2 or 3 inches of the soil is brought into & fine state of tilth which,
when the rain c¢omes, forms a capital seed bed. The sced is
drilled with a four-coultered drill in rows 11 to 13 inches apart; 4 to
6 1bs. seed per amcre is a sufficient seed rate, The young seedlings, if
they aome up thickly, should be thinned out to give individual plants
room, A well branched plant produces more seed than severn]
straight unbranched ones, The kolpa (bullock hoe) should be
worked to weed and loosen the soil, but otherwise the arop has to
take its chanco, When ripe, it is cat with the sickle, dried in the sun
for a few days, and oarried to the threshing floor, where the seed is
flailed out with a long supple wand. The following tabulated figures
show the result of careful crop tests taken in 1891-92. These arops

were estimated as average :—
Cutturn of Beed

¥

Seed rate, per Acre. Valhe of Outtarn.  Assessment.
Lbes. Lbe. Re., a. p. As,
3 279 10 5 0 ¢
9 264 211 ¢ 8

GROUNDNUT, EARTHNUT OR PEANUT, Arachis hypogea—
Natural order—ZLeguminosece.
Sub-order—Papilionacece. .
Bhoising, Qujarati ; Bhuimug, Mar4thi ; Bhaimug, Kanarese.
Groundnut i3 an anuual herbaceous plant with procumbent
branching hairy stems which, however, turn op at their growing pointa,
The leaves are compound, and have four hairy oval leaflets which
are slightly variegated in colonr. The small yellow pea-like flowers
are at first sessile. Afier fortilization, ihe receptacle elongates, and
foroes the ovary below ground, where the fruit matures 2 to 4 inches
under the surface. The pod is irregularly bent and 1 to 2 inches long.
It contains two to four seeds. The pericarp or husk of the ripe fruit is
tough, leathery, drab grey in eclour, and curiously wnnklei with
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irregular deep indentations. The seeds are light brown when
harvested, but get darker in colour during storage. They are somewhat
jrregular in shape, being flattened where they fit against each other in
the pod. :

Groundnut is a native of Brazil. It has long been cultivated in
India, in Africa and generslly in tropical countries. In Indin the crop
is most important in the Madras and Bombay Presidencies. -

The annus] area has of late years been variable with & tendency to
oonsiderable decline. In 1898-99 the total area was 88,000 acres—
about half the area of some previous years.

 Sarat is the only distriot in Gujarét which grows grounduut, and
its area is smsll. In the Deccan, the S4tdrs area is still the most

important, though it has declined greatly within recent years. Consi-

derable areas are also grown in Sholdpur, Poona, N4sik and Kh4ndesh.

In the Karnitak, Belgaum grows a fair area, In Dhdrwidr and Bijdpur
the onltivation is frifiing. No groundnut is grown in the Konkan.

‘The crop grows best in deep alluvial soil of sandy loam consistence,
but in Bombay it is grownto & greater extent on mixed black soil.
Such land under irrigation is capable of growing market garden erops.
The depth of soil is wsually 2 to 2} feet with a pervious substratum
of murum and decomposed trap which secures perfect natural drainage.

Groundnut is an important rotation crop in garden lands in the
Decoan. "It is rotated with sngarcane, irrigated wheat, irrigated jowdr,
potatoes, sweet potatoes, onions, chillies, gram, &c. In Surat the garden
crops grown in rotation with groundnut are surans (elephant foot), gin-
ger, turmeric, yams, sweet potatoes, potatoes, cabbages, onions, garlic, &c.

Groundnut is generally grown alone, but ogoasionally, as in Surat,

it is a mixed orop with castors.

A good crop forms & mass of matted trailing stems which completely
shade the ground and smother sll weeds. The advantage thus gained,
together with the ameliorating benefit which the soil receives by the
growth of this and some other leguminous crops, make groundnut a
favouril_'.e in.the rotation practised in gardenlaad, Among garden orops

narTin colour accord\elly sown early in the rains, and, if late rains are

slpedide, smooth, shink by two or more waterings. JIu the Deccan it is
later, "ellow, fawn and

I of its g_oolonr, with tin

and then necessarily needs irrigation during
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Sheep or goat manure applied either by folding the flock on the
field or otherwise is considered specislly suitable. The sheep snd
goats should be folded during the hot weather. If the land cannot
be manured in this way, a heavy dressing (25 loads per acre) of
ordinary well rotted farm yard manure should be given in May, and
evenly distributed over the surface before the first fall of rain.

. CuiTrvarion I¥ THB DEeccar,

The land should be deeply ploughed as soom as the soil has been
souked 67 or more deep with early rain. It is afterwards worked to
a fine tilth by the repeated use of the bladed harrow (vakhar). The
seed is sown between monsoon showers when the eoil is dry enough
to be worked by a plough. Husked kernels are sown. The husk
should be carefully removed by hand and a few days only before the
seed is required. 40 to 50 1bs. of husked nuts are required to sow an
acre. These puts are dropped by hand 8 or £ inches apartin the
forrow made by a 2-bullock plough. Each furrow should not be
more than 3' deep. The seed is covered by the soil moved by the
ploogh in making consecutive furrows. If the ploughing is carefully
done, the rows are sbout 9" distant from each other, and are straight
enough to be bullock hoed. Another method of sowing is fo use a
four-coultered drill. A harrow is used to cover the drilled seed. After
the plough, the wooden head piece of the harrow, with the blade and
prongs removed, is used to level the surface,

The crop should be weeded twice. As soon ss it shadee the ground,
no farther attention, except watering, is required.

The monsoon crop cccupies the soil six to seven months, and in the
absence of rain the land must be kept moist artificially. 1t is veual to
give two to four waterings during the Iast two or three months. The
land is, however, not laid out into beds for any regular system of irriga-
tion. The water is simply led over the surface in the best way the
cultivaior can arrange.

The crop is harvested, like potatoes,sometimes with a plough, but,
more often the field is dug over by hand with a light native pick.

A cultivaior collects a large number of people—mostly wom and

haulms are previously reaped and removed. These, ifleaflots w-ripe
and dry, form an estcemed fodder. Tbe cultivati
District is described under that of the castor-oil plagf elongater *

A good crop on suitable land liberally managed 2&04'"“
yield from 3,200 to 3,500 Ibs. of nnhusked muta pof 1 to 2 incH* 3&°
only apply to good land. Thepmpoﬂwnbyw of the ri,’gh of sta
to those with husk removed i as 4 fo 3. the
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have been dried sufficiently for safe storage. They are usually sold
unhusked, and ave worth from 30 to 45 lbs, per rupee according to
looality and season, The nut is often dug for home consumption before
the orop is dead ripe, and the seed is either eaten raw or parched.

Groundnut is commercially valuable on aceount of the high persent- * The oit.
age of oil which it contains. Senegal, Mozambigue and other East
African varieties contain in the kernels about 50 per cent. of wil. The
'Bombay and Madras varieties contain only 42 to 45 per cent. of oil.

In the hydraulic press mills of Bombay the seed is heated and
crushed before it is pressed, but cold expressien gives the best quality
of oil. Pure groundnut oil is almost colourless with a very faint
odour and taste. It is valuable in Europe for adulterating olive oil,
and the darker coloured inferior kinds are nsed for the lubrication of
machinery and other purposes. In India the oil is used in native
cookery, for adulterating ghee and also ss a lamp and lubricating oil.

Groundnut oil does not turn rancid quickly.

The residue eake is a very highly concentrated nitrogenous food, Oil.oake
nnd in moderate quantity is excellont for milk cattle and bard
worked bullocks, but, being particnlarly rich in albuminoids, skould be
fed mized with other food of & starochy nature, such as ground maize,
ground barley, &e.

CASTOR OIL PLANT—Ricinus communts.
Naturel order— Euphorbiacee.
Tribe—Crotonee.
Gujariti, Diveli ; Mardthi, Frandi ; Kaoarese, Audla.

There are parenmal and annual varieties of this plant. The annual General character
varieties grown in the Bombay Presidenoy are very much smaller than of tha plazt.
the nerennial varieties, The latter grow with great mapidity, and a year’s
growth produces a tree 15 to 20 feet high. The folinge branches and stems,
according to variety, may be bright pale green, or green finged with red,
bright shining red, or bronze purple. Varieties with the latter descrip-
tion of folinge are often grown as desorative plants in gardens. The stems
of the castor-oil plant are hollow ; the leaves are large and deoply lobed.

The flowers are moncesious, paniculate and termingl on the leading shoot
and branches, The fruit is a three-celled capsule, having thorn like
external exoresocences, and contains three seeds. The seeds vary in size
sud in colour acoording o variety. They are oval, slightly flattened on
one side, smooth, shining, and beautifully marbled with suades of pale
grey, yellow, fawn and brown. One Bombay variety has large seed, .
biack in eolonr, with tiny specks of white. The perennial varieties are
14
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chiefly grown along irrigation water channel on the borders of sugar-
cane and in highly onltivated market garden land, and a plant soon
gains the dimensions of a tree. Perennial castors nre ensily cultivated
and readily escape from cultivation, and consequently the plant is
now found wild in many countries,

The eustor-oil plant is chiefly found wild in Abyssinia. It is & native
of tropicab Africa, whence it spread to Asia and Southern Europe, In
Asis it is cultivated in India, in the Indian Arehipelago, in Persis,
Arabin, China and Japan. It is grown throughout Afries, in Iialy,
the West Indian Islands, and Tropical America. The perennial varieties
are killed by frost in cold countries.

In some years the area is as high as 180,000 acres, but has been as
low as 84,000 within recent yeara Sarat, Ahmedabad, Dhdrw4r,
Sholépur and Belgaum are the important centres of cultivation.

The plant does best in deep free working soil. The very best orops
in the Presidency are produced on the bidtha (ullnvial) soils which
fringe the conrse of the Tapti in Surat, In these bhdtha lands miixed
rain crops of castors, jowdri, tuver and vdl arve grown. Tbe castor
plants are 10 to 15 feet apart, and grow 15 feet high, and branch freely
in a single season. In the allavial garden Jands of the same district s
mixed crop of castors and groundnut is common,

In the sandy gorddu wsoils of Northern Gujardt a sprinkling of
castors is usually fonnd in the subordinate mixture {kathol) of cereal
crops sown in the kkarif season. Wheraver garden cultivation is prac-
tised, castors are grown, The crop is directly remunerative, and the
shade which the planis afford to ginger, turmeric, sugarcane and many
other crops is of value.

The rabi crop (a comparatively dwarf plant) requires soil of different
character, A retentive clay soil or the soil of moistnre holding rice beds
are suitable, On black soil the rali crop is generally sown mixed with .
tuver, td or with gram, and this mixed crop is generally the sole orop
of the year. In this case the iand is well fallowed during the rains, and
the mixed seed is sown in September. In rice beds castors and ol or
castors and gram are second orops sown in October or ss soon as
possible after the rice is removed.

CuLmivamion of TEE Ras1 "Cror 1¥ Rics Beps,

The land, immediately after the rice is harvested, is ploughed twice,
and levelled with the plank roller, The seed of vl and casiors or
gram and castors is mixed before sowing, and dropped throngh a single
tube fixed behinda plough, The pluugh makes furrow after furrow,
and the seed dropped into one furrow is coverad by the soil moved in
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making the next, The surface is levelled with the samdr. The seed-
lings come up in irregular rows about a foot apart. A seed rate of 40
to 50 lbs, vdl and 10 lbs. castors is required per acre,

Buperflucus oastor seedlings are thinned out. If thesoil helds plenty
.of moisture, the seedlings are thinned 2 or 3 feet apart, and the
gram or vfil plants are all left. A good erop of rabi castors grows to a
height of 4 or 5 feet, but-when moisture fs deficient, the plants grow
muoh smaller, and are not more than 18" to 2 feet bigh, A orop sown
in Qctober—November ripens in February-March. In harvesting the
orop the bunches of oapsules are out off in the field and spread on the
threshing floor until quite dry. The seed is separated by bealing with
a stick, The stems are used for fuel, and cattle will eat the leaves.

The following figures show the results of a crop experiment on
oastors after rice grown in Broach in 1891-92, The results may
be taken as average for black soil in a fair season :—

Seed rate in Ibs.  Date of Sowiug.  Date of Harvest, O‘;fb"}‘.';;r'fe";‘_‘-

88 October. Early March. 535
The oil was extracted from the above quantity of seed, and was
thereafter boiled to purify it for three hours, The resalt was :— -

201 1bs. of purified oil.
286 1bs, of oil-cake (kAol).

858 lbe. waste.
In the previons yenr a arop test gave results as tabulated below :—
Outture of beans per acre ... we + 4B
Oil extracted therefrom 178
Khol (Ou'clhe) - e .. aen e s - 2!3}
Value of oil . . . - .- . Bs, 33-7.0
Value of Mol * v .. T~ ¥

Castors have been grown alone for some years on the Nadiad Farm.
The land is deep- sandy loam. It is well cultivated during the rains,
and the seed is drilled at the rate of 10 lbs. per acre in rows 4 feet
apaté in September. The other crops of the rotation are manured,
but not the castors. The crop is intercultured repeatedly with the
bullock hoe (karabdi) after the scedlings mre a few inches high,
The crop usuully ripens in February. The best outturn obtained was
1,390 lbs. beans per acre, and this was in a specislly favourable year.

CovtivaTioN or. THE Kuarte Caor

The perennial variety is hardy, and its vigorous habit of growth
helps it to succeed in any fairly deep soil. It, however, does best on
rich garden lund, freely monurad and watered.

The Surat eastor-groundnut mixe erop is taken to illustrate the cul-
tivation of the kAarif crop. Old farm yard manure at the rate of 15 cart-
loads or more per acre should be given and spread in May.  In June
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the land shonld be ploughed and harrowed repeatedly, and got into
fine tilth. If by means of irrigation this can be done in May, so much
the better. The land i3 now laid out for irrigation into bLeds;
12 ft. by 8 fi. is a common size. In the beds the groundnnt seed is
dibbled in twos about a foot apart between holes. Castor seed is
dibbled in twos 9 ft. apart slong the bdndk which divides two lines,
of beds, Thus the castor plants are 9 ft, apart in one direction and
8 ft. apart in another. Hand weeding is required until the gronndnut
shades the ground. The crop requires no further treatment excopt
irrigation every ten days after the rains cease. Successive crops are
got from the castors. The first fruits ripen in December. Afterwards
the bunches of capsules should be plucked as they ripen. The plants
grow to a height of 10 {o 14 ft,, and are in bearing for several months.

A subordinate arop of castors of the above class grown under irrigation
at the Surat Farm yielded 767 1bs. beans per acre, worth Rs. 43-14.
A good groundnut crop with the castors would yield 2,500 lbs, nuts
per acre.

Oilandoilcake,  The oil from castor beans is largely used for lighting purposes, and
toa considerable extent as a lubricating oil by railway companies and
others. The oil-cake is not edible, but is one of the most concentrated
manores, known to the native cultivators,and is largely utilized as
such in garden and sugarcane cultivation. It is worth in the Deccan
50 Ibs. per rupee, whereas in Gujardt it can now (1900) be got at
801bs. per rupen. In former years it was much cheaper. In the
Decean the Kunbi prepares the cil at home. The seed ia first baked,
then crushed in 8 mortar. The orushed seed is boiled in water, and
the oil is skimmed off as it rises.

SUGARCANE —Saccharum officinarum—Linn,
Natura] order— Grammece.
Tribe—Andropogonece.

Us, Marithi ; Sherdi, Gujarati ; Kabbu, Kanarese.

General churaster  This is» a perennial grass, 8 to 12 feet high, with thick solid

jointed juicy stems. Leaves very long (3 to 4 feet) and 2° to 3* wide,

Leaf sheaths about a foot long. Lower leaves die down long before the

crop is ripe. The inflorescence is a large, gracefal, feathery, terminal

plume. Scme varictios flower rognlarly, others mrely. The seed or
fruit seldom forins,

Habitat. It is uncertain whether the plant has been found in & wild state in
any partof India. It is coltivated through tropical and sub-tropical
Asia and the )slands of the Indian and Pagific Qcean lnd in other
tropical parts of the world.
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The Bombay area is about 60,000 aores annually, Sdtira, Belgaum,
Poona and Ndsik are the chief centres of cultivation.

The crop is cultivated in almost all parts of the Presidency and on a
greater variety of soils than any other irrigated erop. It adapts itself to
almost any description of soil if drainage is secured by a pervious sub-
soil or by artificial means. A water-logged condition of soil is perfect-
Iy fatal to successful cane cultivation. In other respects any deseription
of soil of fair depth suits one or more of the many varieties cultivated
throughout the Presidency.

The varieties may be brondly grouped into two types, bnt there are
numerons pradations between the two extremes :—

(A) Thiok, juioy, soft kinds which ordinarily require copfous irrigation frequently
given,

(B) Thin, very hard, less juicy kinds which reguire lighter irrigation-at Jlonger
intervalr,

On the very light alluvial soils of Ahmedabad and of Bassein and
elsewhere on the Th4na Coast and on the richer alluvial loams of the
garden villages of Kaira, Baroda and Surat, excellent orops of varieties
of “A” typeare grown. These lands are alinost continuously irrigated
from wells, and the cane is rotated with otheér garden crops, such as gin-
ger, turmeric, elephant's foot (suran), yams, potatoes; sweet potatoes,
gronrdnut, plaintains und betel-vines.

In the Sorat District sugarcane is not confined to soils of the sbove
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description only. It isalso grown on black soil, slightly tinged with .

brown, about 4 feet deep, with a deep substratum of yellow earth which
consists of an intimate mixture of sand, clay and lime. The sub-soil is
fairly pervious to water. Cane is planted in such soil in- artificially
embanked fields which also grow rice, or on higher drier Jand; but in
either case there ia always an interval of severnl years, usually four to six,
between two successive cane crops. Thick soit and thin hard varieties

are often grown mised on such land. Itis not clear what advaninge .

there is in growing the two kinds mixed except when a border of a thin
hard variety on the Leadlands surrounds the soft succulent variety. In
this case it is currently believed that ess damage is done by jackals and
pigs. These pests are supposed to sample the hard cane on the head-
lands, and, finding it hard or not very sweet, they pass on to a field with
& soft suceulent variety. Very often the two types are mixed indisori-
minately all over the fieid. The same practices are also common in the
Southern Marttha Country. The Surat Distriot has great varioty of soil
and considerable range in the average rainfall between tdlukas. It is
therefore not surprising that eight distinct varieties ot cane shonld be
found in genera]l cultivation, and at least six of these are different
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from any found in the Decoan or the Southern Marétha Conatry,
and two are so distinetively coloured that they cannot be referred
to any type found in other parts of the Presidency. These colours
in each case car best be described as dirty.

In the Sonthern Mardtha Country cane is grown to a large extent
on the favourably situate low lying brown or red-brown laterite soils
which also grow rice, and, where good perennial irrigation fuailities
exist, also grow many other garden crops. On this class of land, also

. on medium black soil, cane is grown at intervals of three to five years.

A cana of peculinr colour is here in common cultivation. It has
alternate longitudinal stripes of porple and green. Similar cane is
sparingly cultivated in Khédndesh and in the Nira valley (Poona
District), but not elsewhere in the Presidency asfaras I know. In
the Southern Mardtba Country the general style of sugsrcane cultiva-
tion is not so acvanced as in some districts,

The most suitable soil for cane in the veighbourhood of Poons is
black or mixed black, got from decomposed trup. 1t is & stiff clay loam,
2} to 3} feet deep, resting on murum, whick is shaly lim-stone very
pervious to water. This combination of soil and subsoil secures good
natural fertility, associated ‘with good pataral drainnge. Only one
variety of cane—* pundia ”—is grown near Poona, It is a particularly
good variety, and possibly few, if any, other varieties cultivated in other
districts surpass or aqual pundia for the production of gul or crude-
sugar. The cultivation of pundia is rapidly estending in other districts,

Sugarcane is commoaly called a twelve-months’ erop. Some varieties
ripen easlier than others. A crop which has been heavily manured
with a quick acting manure may be forced to maturity in perbaps
eloven months, whilst a erop treated with a slow-acting manure may .
take twelve or thirteen months to ripen. Again,a crop which is repeat-
edly top dressed with manure continues to grow longar, and probally
also yields better than a crop grown with the eame amount of manure
applied entirely before plantation. Ratoon cane ripens in less time than
newly planted cane. In the noighbourhood of Pouna oane planted late

"in March or early in April under canal irrigation is often allowed to

stand over two monsoon seasons or for eighteen montha, Very often
this practice pays, because, although the cane deteriorates, the extrs
price that gul brings (usually 59 per ceat. more than in the ordinary
season) more than cumpen-ates for the Joss, The exira charge for
canal water is mot much, and there are no other extra expenscs worth
ccnsidering.

Cane is planted in different localities at different seasoms. In
Ahmedabad, Kairs and Baroda, it is planted in May or early in June.
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The soil is of sandy character. White ants are very destructive on this
class of land, particularly whilst the cane is young, The white onis
do not do much harm during the monsoon to sugarcane, becanse on
dry crop areas there is much vegetable growih at this season, which
supplies the white ants with food, and the pest being widely distribat-
ed over large areas, the damage done is not particularly noticeable;
therefore, if the oane is planted in May, it practically escapes damage

whilst young. In the Surat District, also in the Southern Maritha

Country, most of the cane is planted in November and December,
but the senson may extend to February. In the Poona District,
Felruary and March are cousidered the best months to plant. The
season of planting deponds somewhat upon Jocal conditions, Generally
spenking, any season is suitable for planting except the hot weather.
Yoang shoots suffer considerably from the hot sun, and a check
received at this time from thiz cause or, in fact, from any cause, is not
afterwards recovered.

The orop is propagated from sets, sometimes, as in Gujardt, by plant-

ing whole cnnes. The sets consist of pieces of cano, generally abouta

foot long. Each set has usually three eye buds, sometimes more, and
then the set may be 15" to 15" long. When sets are planted, beds are
generaliy previously formed. The sets may be planted at the required
distance apart in pits dug out with & small pick and 3to4 inches
deep. One eet is planted in each pit. The pits are in straight rows.
The sets when carefully covered with soil are4 to 6 inches apart in
the rows and the rows 2 feet distant from each other, The beds are

left level. * This practice is gommon in Baroda. Water is given

immediately after planting, Sometimes three or four sets are plunted
togather in a pit, each pit being about 6" deep and 12" to 15" square.
The pits are about 2 feet apart from centre to centre. The osne then
grows in clumps which stand np well in heavy wind or rain, and which,
if bound round by dead leuves, are not essily much damaged by jackals
or pigs. The beds in which the clumps stand are left level. In the
Southern Mardtha Country it is customary, after the field is well
prepared and manured, to plough it into ridges and furrows and,
after walering, trample in the sets in the furrows, When the sofl
drivs, the harrow or light plongh is used to level the ridges over
the planted sets and to work the land smooth and friable, so that, when
the cane sends up shoots, these may be earthed up with the plough
whioh is worked betweon the rows, aud forms furrows which serve as
water channels for temporary irrigation. Subsequently, beds are

formed for regular irrigation, bat in tha case of hard varieties of cane

requiring lit_tle water, the surface is left level, the rows not being

Propagation and
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earthed up, and the irrigation water is led over the field in the best
way the oultivator can. This is not a desirable method, but when
adopted in order to economize irrigation water a8 much zs possible,
grass is spread over the surface, and a fine layer of earth is put on the
grass. This conserves moisture, and therefore fewer waterings are re-
quived. In the Dharwdr District the following is a common method
of planting. Cane sels are pot in farrows whioh are mede by the
plough. The sets are placed 3" to 6" apart, and are 12" to 15" Jong.
Planting is done in February. The field is immediately watored.
It is not lzid out in beds at all. About n handful of manure is put over
each set at the time of planting. When the soil dries after the first
watering, the ridges are split with the plongh. This is done before
young shoots spring up, The sets now ococupy the ridges, and the
furrows serve as water chanpels for irrigating the orop, and extend
along the Jeast slope, generally either the whole length or breadth of
the field.

When whole canes are planted, a heavy plongh is vsed. The oanes
are possed through a hole drilled in a slanting or inclined backward
direction throngh the bedy of the plongh, and are left imbedded in the
soil in the furrow and about 6 inches deep. This cperation is facilitated
by a man following the plough and trampling each cane into the fur-
row as it is pushed through the hole in the plough, The seed rate is
calculated in lengths of 6 Zdths (about 9 feet) ; sbout 2,5{0 B8-Rd/k
" lengths are planted per acre. Very fow single canes are each 6 Adths
Inng. This method of plunting is of doubtful advantage for various
reasons. It is slow, The cultivators of the districts, where this method
is praotised, think it is most expeditious ; but this conclasion is wrong.
Many of the eye buds are destroyed in passing the cane through the
plough., Planting is commonly done in this way on black soils in the
Surat Distriot. If the plongh is carefully guided, the rows are moder-
ately straight, and are about 20 to 24 inches apart. After planting, the
surface is smoothed and made into temporary shallow beds, and enough
water 18 given literally to swamp the field. As soon as the soil dries, the
light plough is worked to stir the surface soil to 3 depth of about 3 inches,
The sets are planted below this level, and are not disturbed by the light
plongh. This light plonghing may be done twice. It kills weeds, and
leaves the serface soill loose and friable, so that when the rows of young
ghoots are well up, they can be earthed up, and beds can be easily
formed in the ordinary way for regular irrigation. The second water-
ing i not given for six weecks or two months after plantation, and
genenally not more than twelve to fifieen waterings are given during
the year and in artificislly embanked land only nine. Deep black soi.
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is, of course, very retentive of moisture, and the cane, being planted.
deep, is favournbly placed for moisture ; still the practice of withholdiug
wator for a period of two months afler plantation is by no means
common. It is generally conceded that at least the soft succulent
varieties of sugarcane on almost any class of land,if grown from
sets, require frequent light irrigation until the young shoofs are
well up. :

There is no doubt that there is considerable advantage in planting
cane deep, except on very retentive soil. If planted deep, the roots
get a firm hold of the soil, and the canes are more or less supported, so
that a heavy arop is not likely to be lodged by rsin or wind, If
planted deep in dense heavy soil, germination is interfered with ; at
lenst oane will not germinate evenly if planted in this way -on such
land.

The Mauritius system of planting is, I believe, advantageous on
any description of moderately free working soil. In this system pits,
a foot, sometimes more, in depth, are dug about & yard apart in each
direction. 2, 3 or 4 sets are planted in each pit and covered eare-
fully. If the pits are deep they should not be filled up level with
the surface until the young shoots appear above ground. Beds are
formed for irrigation. Recently introduced Mauritius varieties do
well when planted in this way, and it is probable that smch Indian
varieties as freely tiller would also succeed ; but experimental trials
aTe necessary.

In most districts of the Presidency sugarcane is rarely grown on
the same land at shorter intervals than four to six years. Nowhers,
except in the Poona Distriot, is cane grown continuously for several
years, and in no other distriot is ratooning practised to any appreciable
extent.

A ratoon crop is one grown from the root stocks of the previous
crop. There is clear evidence from the experiments at M#njri that
it is risky in the Poona District to take more than one ratoon orop.
If new cane is planted on clean land, as of course it ought to be, there
is little difficulty in keeping the new cane free of weeds particularly
if the crop is heavy. Iiis notso easy to keep the succeeding ratoon
crop quite clean. In the third year it is well nigh impossible, however
careful the tillage may be, to prevent haridli (Cynodon dactylon)
wnd other grasses and weeds becoming mare or less established. The
young shoots of the second year's ratoon come up weaker than those
of the first year. The roof stocks of the former get overgrown to the

extent that the distribution of irrigation water is interfered with,
1%
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Thronghout the Poona District two successive ratoon erops are genor-
ally taken, The first ratoon crop gets gemerally & lighter dressing
of manure than new cane, and the second ratoon orop gets 8 much
lighter dressing, sometimes none at all. It is quite likely that resi-
dues of heavy dressings given to new oane snd the first year's ratoon
would suffice for the second ratoon crop without any direot application,
Ratoon cane grown in this way would probably pay, even though a
poor crop, because the cost of manure is by far the heaviest item in the
cost of cultivation. On the other hand, deep-rooted grasses and other
weeds might get thoroughly estabhshed The cost of oleamng and
fallowing would be heavy. The profit from first ratoon is greater
than from new cane. The prepamatory tillage for the former is
trifing. There is no expenditure for sets or for planting. Less irri-
gation and less manure is required.

I tabulate below outlurn, &e., results from first and second year's
ratoon grown on comparative plots at Manjri (Poons). The plots
were equally manured to secure fair comparison, Rather heavy dress-
ings of manure were given. In ordinary practice Jess manure would
probably have been given to the first year’s ratoon and certsinly to
the second year’s crop,

Pirst Year’s Ratoon,

Wetght of |, WOBRE O | oo ] Comotou.

Cane stripped p [Vajue of Pro-
Manhure. Manure of il tivation
here and ﬂg’l Ao acre, 7" [1uoe per Acre.
. Tons. Lba. Lbs, Bs, a. p.| Bs, a. pu
Baffower and gl'onnd-
nut eake 83 68,030 7480 82010 0| 426 10 0
Poudrette e ‘- 2265 73,080 L ¥150] 3414 0| 447 8 0

Second Year’s Ratoon.

0
0

Safffower and ground-
nuteske .. .. 23 88,510 4005 | 292 4 O
Poudrette - o 2265 74,530 4,40 81 14 ©

R

Possibly, if 8 much lighter dressing of manure had been given fo the
second year's ratoon as in ordinury practice, the crop would have paid
fairly well.

_Cane is grown almost continuously under canmal irrigation in the
Poona District. Oocasionally the land is fallowed and rested for a few
months, and, when thoroughly clean, a green manure crop of san
(Crotalaria juncia) is grown and ploughed in, This orop is every-
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where recognized as a good preparation for sugarcane. A green
monnre crop of kulthi (Dolichos unifiorus) is also considered ' in
the Deccan a good preparation. Groundnut before sugarcane is con-
sidered good practice if the groundnut is well magured. The cultiva-
tion of sugarcane in the neighbourhood of Poona, is perhaps typical of
what it shonld be elsewhers, and may therefore be fully described.
The best soil is a clay loam, and the best preparatory orop is a green
manure orop of san. The san should be sown thickly in June or July
(about 70 Ibs. seed per acre), and ploughed in when 3} to 4 feet high.
The crop, if thick, smothers surface weeds, It enriches the snrface soil
with a mass of organic matter which quickly decays, and therefore
leaves the soil open and friable, so that subsequent tillage operations can
ba done quickly and well. 1f no green manure crop has been grown,
the land is allowed to lie waste during the monscon. This is objection-
able, because grasses and other weeds get established, and subsequent
tillage and cleaning operations are expensive. The field is deeply
ploughed in November with a large eight-bullock plough, an acre
being covered in abont four days. The scil is turned up into huge
clods, and is allowed to weather before it is cross-plonghed. One or two
subsequent ploughings in December improve the tilth considerably,
Most of the clods break up into smaller nodular pieces, and the soil
becomes easily moved to a depth of about 10 inches. I may note that
I bave been able to accomplish the plonghing operations for sugarcane
with Ransome’s Turn Wrest plough quite as effectively as with the
best pattern of indigenous plough and at considerably less cost for
monual and bullock power. I advocate the use of the Turn Wrest
plough for sngarcane and other garden crop cultivation; but for ordi-
nary dry crop oultivation I cannot conscientiously urge that this
plough or any other iron turn-furrow plough is as good as the best
indigenoas implements. After thorough plonghing the surface is
levelled with a log harrow, and clods are broken, if necessary, by hand
with a mallet or thick short stick. Then manare is applied. Poudretio
or farm yard manure is most commonly used in the Poona neighbour-
hood, 60 loads, or, say, 30 tons, of either per acre being the usual
dressing. If so much is given before plantation, the crop gets no top
dressing afterwards; but usually a smaller application of poudrette or
farm vard manare is given before plantation, and the orop is top dressed
in June or July with castor cake, taranj cake, fish manure or other
concentrated ‘manures.

It has been proved by the Ménjri experiments, which will be referred
to in detail further on, that cortain manures are more active and effec-
tive for sugarcane than others, and that apparenily the most important
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constituent of manures for sugurcane is nitrogen in immediately avail-
able condition. The experiments olearly indicated, if they did not
absolutely prove, that nitrogen in this form was absolutely essential
to feed the young shoots during the early stages of growth, The
sugarcane set itself contains very little on which the young shoot can
feed. Therefore, in the case of land in low condition the manures to
be applied before plantation should be such as are known to be quick-
acting, as, for instance, poudrette, fish manure and the various
country-made oil cakes. Farm yard manure, which has the reputation
of acting slowly if used, should be thoroughly decayed before
application. In this condition it will probably act more effectively and
quickly. .
:X;mhedmx:f It has yet to be proved what is the most economical dressing of nitro-
ing of manure for gen that should be given to produce the best results, Dr. Leather has
e shown by analysis that even a heavy orop of sugarcane does not take
up more than 100 lbs. of nitrogen per acre, yet if all the manure is
applied before plantation, as it ordinarily is in common practice, at least
400 lbs, of nitrogen per acre must necessarily be given for the best
results. To provide this quantity of mitrogen, probably about 30
tons per acre of ordinary cowdung and compost manure would be
required, If this applioation contains the required quantity of nitrogen,
it will certainly contain sufficient of other importaut elements of
) nutrition, 1
Top mﬂ:dffg r  There can be little doubt that the copious irrigation necessary for
sngarcane washes manure away in the drainage. Dr. Leather has
proved by analysis that during the procese of the manurial experiments
at Ménjri the soil has sccumulated fertilily, and that manares not
removed by the crops are still to a Iarge extent in the soil. There was
evidenoe of this in 1897, The whole comparative manure area was rested
for a season, and on all the plots as well as on the pathways between
plots & catch orop of green fodder was grown. On almost all plots the
growth was very luxuriant, and the exact limita of each plot could be
seen at a glance, The pathways between the plots grew in every in-
stance only a middling orop. These pathways received practically the
same tillage as the plois during the previous three years, bat got no
manure. The mere fact that so much nitrogen is given in the manure
and so little is taken up by the crop snggesis the idea that it woald
be far more economical to apply a smaller dressing of manure in
repeated top dressings, This is practicable as regards concenirated
manures like oil cakes, but is hardly practicable in the case of
bulky manures like farm yard manure and poudreite, &o., because
of the difficnlty of spreading evenly a bulky manure on & crop
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which has grown so that it completely shades the ground. The whole
question requires thorough elucidation by experiment.

Poudrette or farm yard manure should be
1 deposited in heaps regularly over the field,
. three or four heaps from one cart load. - The
manure should be evenly and carefully spread.
The land should now be ridged ap with the
plongh into ridges 24 to 28 inches apart, the
furrows being as deep as possible. The plough
should then be run across the line of ridges to
form parallel water channels 10 feet apart.
Finally, the field should be laid out into beds
10 feet square, The bdndh round each water
gompartment should be raised by soil moved
with the hand hoe from the furrows and by
removing shout, 9 inches from the ends of

Water channel.

Water channel,

Water channel.

partment. Each compartment when complete

shown in the marginal diagram. The thick
lines indicate the crests of the ridges.

The planting operation proceeds very methodically, One acre of good
cone provides sets sufficient for eloven or twelve acres, Ratoor cane

Water channel.

usually provides the best sets, because the joints or nodes are close to- -

gether. Usually the sets got from the top end of the cane are longer
than those from the base, because the nodes of the former are farthest
apart. That portion of the cane nearest the green top is considered
snitable for planting. Scme authorities consider the * tops” better
for sets than any portion of the mature ¢ane. There is no doubt that
the tops when nsed as sets root quickly, and the central shoot springs
into growth very quickly, and the germination is therefore very regular
and satisfactory ; but it has yet to be proved whether the resulting orop
is better or worse than from ordinary sets planted in the ordinary way.
Each set from the top end would be quite a foot long, whereas from
ratoon cane the sets would not be more than 8§ inches long on an
average. 16,000 to 18,000 sets are required per acre in the Poona
Distriet. The seis are oarried in head loads to the field to be planted
oand laid along the ridges and on the ddndhs of each water compart-
ment. Water is inrned into each bed in turn. When the water has
partially soaked into the soil and softened it, the planter begins to lay
the sefs carefully in the bottom of the farrows, trampling each set
down 3 or 4 inches into the soft mud. The distance between sets is

each ridge inside any partioular water com- -

contains four short ridges and five furrows, as’
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about 4 inches, Planting in the Poona District should be done, if
possible, in February, and certainly finished before the middle of
March.

If a concentrated manure is used, it should be applied after the beds
are formeéd and before the sets are planted, It should be broadcasted
by hand along the furrows and mixed wilh the soil by stirring lightly
with a small pick or hand hoe. :

A month sfter planting, the Jand should be carefully weeded with
a khurpa or hand-spud. This tool is like a smalf sickle, both the outer
and inner sides are ground or bevelled, so that there are two cutting
edges. The weeding should be repeated as often as it is necessary.
Usually four weedings are required. The Ehurpa is used not only to
remove weeds, but to move the surface soil, This is beneficial as the
soil cakes on the surface after irrigation.

In June or July new beda are formed. The soil is dug and levelled,
and all weeds removed. A second dressing of manure may now be
conveniently given, The canes originally planted in the furrows are
earthed up with a hand hoe. Thisleaves a furrow between the rows
of cane. These furrows serve as water courses for water, admitted into
each water compartment. The earthing vp gives support to the cane,
so that it does not readily lodge even if a very beavy crop.

Lodging is harmful, inasmuch as Dr. Lesther has proved by
analysis, that lodged cane contains a smaller percontage of crystalliz-
able sugar than wupright cane, A sprinkling of shevri (Sesbania
eegyptiaca) or of castors in the erop and particularly along the water
channels and borders gives support to the cane, so that it does not readi-
ly lodge. Moreover, the sherri and castors yield good retnrms,
Both plants grow to a height of some 15 to 20 feet in a year, The
young shevri branches are pruned and sold as fodder for milk-goats, and
the trees give poles useful for roofing huts. The value of the produce
from castors is also considerable. Sometimes, to prevent lodging, cane
is tiedup. This operation must be carefully done to be effective.
Canes from different roots should be tied, about six canes together
loosely, but securely, with a band of dead leaves abont 4 feet from the
ground.

Cane is trashed by remaving all dead side leaves; thus air gets
froer access, and, no doubt, the crop is benefited. Wrapping the cane
in its own dry side leaves is s costly operation which, however, prob-
ably pays where jackals and rats are very destructive. Jackals will

- not do much harm {0 wrapped cane if there is unwrapped cane conve-

nienily near,
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After July or August in the Poona Distrist cané requires no further
attention except watching and careful watering, Irregular irrigation
spoils the quality of the erop. It 'causes in soft juiey varieties splitting
of the cane, The land is first flooded as the sets are planted and there-
after two or three times at short intervals to encourage the eyes to ahoot.
Subsequently, eight to ten days may elapse between waterings ; the sharter
interval in the hot weatber, the longer in the cold season. °During
hreaks in the rains irrigation is required. The rainfall in the Poona
District averages about 30 inches, I have found by notual measurement
that sugnreane on sn average gets during twelve months, in addition
to the rainfall, irrigation water equal to 75 to 80 inches of rainfall,
the crop being irrigated on an average 28 times in a year. Therefore,
~ the water given at each application was equivalent to 2§ to 8 inches
of rainfell or, approxzimately, 250 to 300 tons per acre. This is the
quantity of water taken by an ordinary cultivator when he supplics

Irrigation  and

amount of water
attaally glven for
cane in Poona Dis
trict.

himself from the canal. He would use less, probably to the advantage

of his crop, if he drew the water from o well. We proved by
actual experimont that more frequent lighter irrigation was prefornble,
iy that a consid®rably heavier crop was got by irrigating 34 times
during the year, giving in all water equivalent to 50 inches of "rainfall
in addition to the rainfall (30 inches). The extent of irrigation neces-
garily depends npon various circumstances, The thin hard bamboo
varieties require much less water than the soft thiock succulent kinds.
In deep moisture holding black or clay soils the interval between water-
ings in the fuir season may be much longer than on soils of lighter des-
cription. In the sandy and light loam soils of Northern Gujarat, irri-
gation for soft cane is necessary every fifth or sixth in the hot weather
and avery soventh or eighth day in the gold weather. In contrast to
this it may be noted that soft varieties, grown in the Surat District
on embanked rice fields with deep soil retentive of moisture, if planted
deep with a plough in moist soil in November, do not need water nntil the
following February. Cane planted after November requires to be
watered in January to assist germination. Bix waterings are given
between February and the end of May. No artificial irrigation is
required in the monsoon, but two or three waterings may be given
after the rains in September-October.

Sugarcane makes slow growth during the first three months, and
it is quite common te grow with it subordinate orops which ripen
quickly. Maize, gurdr (Cyamopsis psoraliodes), onions, cucumbers,
melons and tobacco are so grown. The maize cobs are plucked
before being ripe, and used as a green vegetable. The stalks are cut
grean, and therefore give much better fodder than that from a dead

Subordinate oops.
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ripe crop. The guvdr beans are also plucked green whilst the uproot-
ed stalks are broken up by hand, and with the leaves are left on the
ground to eerve as a green manure. Onions are grown from trans-
planted seedlings raised in a separate sved bed. They mauy reach
maturity before the sugarcane quite shades the ground. If they do
not, it does mot matter as they are quite marketable at almost any
stage of growth, Moelons and cucumbers are grown from seed planted
here and there, but more particularly on the headlands. These plants
make very rapid growth in a heavily manured sugarcane field. To-
bacco is planted along ‘the water courses and on the BdndAs of the
water compartments, and takes about five months to come to maturity
after the seedlings sre transplanted. If the sugarcane, meantime,
makes rapid progress, the tobacco will not come to much.

Diseasks oF SUGARCANE.

On sandy or light soil white ants sre often very destructive. They
attack the sets, the roots and the stems. Castor cake used 88 manure
is believed o keep white ants away. In Gujarit s common practice
is to put a quantity of poanded castor cake in a reservoir near a well,
The irrigation water is made to flow through this reservoir. The
cake gets soft and pulpy, and an extract is carried by the irrigation
water to the crop. In a fow days the maourial value of the cake
becomes exhansted, and the spent cake is removed and thrown in the
common manure pit. It is quite probable that this is an effective
method of using castor cake or perhaps any other cake as manure, and
the extract has fully as much effect in keeping white ants away as
cake directly applied. It 8 questionable whether the cake becomes
really exhausted by a few days’ steeping, yet it may be so, for 8 some-
what analogous effect is well known by gardeners, wz., that if fresh
cowdung or horse dung is steeped in water for several days, a liquid
manure i8 produced which is extremely ‘effective for roses and other
plants in pots.

Salt is also nsed as a preventive for white ants. The method of
appiication is simple. It is tied in a cloth or sack mixed with ama-
feetida and hung at the head of the water channel, and gradually gots
dissolved in flowing water.

Sugarcane is subject to several blights, known by various vernacalar
names, bot all doe to aphides which increase rapidly, especially in
chbudy weather, Their presence is always accompanied by sticky
matier on the leaves. These insects feed on the jmices of the plant,
and thus exhanst the vigour of the cane, Insecticide spray applica-
tions «re the only effective remedies, An easily prepared insecticide
application would consist of 2 {bs. soap boiled in one gallon of water ;
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add 2 gallons kerosine ; churn or agitate the mixtare until an emulsion
forms; dilate with 15 to 23 gallons of water, and apply to the affected
folinge with a epraying machine.

A apeaies of scale insect is gommon, and, when it exists to any extent,

Seals insact,

does considerable harm. An observant cultivator will detect the pest -

early. All affected leaves should be removed and burnt, and the

pest is thus at once checked.

The sugar borer, Dia'rea saccharalis (vern. Gabra) oﬁen does
sh immense amount of harm, and yet dumage by this nsect ean
be very easily checked, if proper measures sre taken in time. The
pest usually makes its appearance when the cane has fairly gorminated,
and the first iandication, in the young shoots, is the withering of the
oppermost central leaves, The middle or leading shoot can be easily
pulled out from its envelope of leaves, and the gore of thestalk is
found quite rotten with an offensive sinell. A number of small white
grubs are always present, and in large numbers if there is much
rottonness. These are not the cause of disease, but Lharmless larvae of
small black or brownish flies which follow the borer. The true canse
of the mischief, the larvee of the sugar borer, is seldom found. The
round hole by which it entered may be seen, but when there is much
rottenness at the core, the borer has probably gone to another cane,
-If, when the first sign of withering is seen, the affected cane or
shoot is cut close to the ground and slit up, one or more borers
will be found in & tunnel made in the solid cane. Professor
T. H. Middleton, late of Barada College, describes the sugar borer
thus :-—

“The full grown caterpillar is about £” long and }* diameter, The body is yel-
lowish white with purple lines along the bact. The head in the yonng is almeet
black, is brown in half grown, and light brown in full grown specimens. The aides
of the body segm-nts and the tail are furniched with short ide-brisiles. Young and
half grown specimens are very active, but the old caterpillars are slow in their move-
ments. The papa is about §” loug, is blonted and of brownish colour at the anterior
end, pointad and golden yallow at the postericr. The motk emerges from the pape
after saven days. It is grey oolonred }” long with }* spresd of wings. The fir-t
pair of wings is grey with fringed margins and black spots just inside the margin,
The sscond pair is silvery. 1he abdomen is plump silver grey, and extends §*beyard
tin wings. The moth ia very sluggish in captivity,and thare is reason to belisve that
it does et move far trom ons locality when free.”

Cut close to the ground, and burn all affected shoots as a0on as
withering of the central leaves is noticed. The caterpillars are
almost oertain to be inside the cane at this time, If po remedial
treatment is adopted, the insects will ran throngh many generations
in a single season, and the crop will be greatly dumaged; not only
s0, ll;nt the canes will be so infected that they cannot be safely used

Sugsr boyer.

Remedies for sugar
bower,
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for sots for re-planting. The sugar borer also attacksjozidr and maize,
but the moth is so sluggish in its movements that s field cleared of the
pest as described above is not likely to be re-infected by insects coming
from a distance,

Sugarcane, like jowdr and some other cereals, is sub_]act to attack by

a vegetable or root parasite, Striga lutea( Tavli, Deacan ; A gio, Gujarfit).

The Agéo of Gujardt appears to have fleshier leaves and stems than the
Tavli of the Decoan, but they are clearly botanically very much the
same, if not identical. The parasite is found thriving close to the stems
of ¢ane, or of jowdr, Its fibrous roots entwine round the roots of the
crops named, and check their growth. The parasite grows rapldly, and

the only way to save the crop is by eonstant weeding, Agm balongs
to the natural order Scrophularinee. It i8 found abundantly in
grass kurans (pasture lands), and therefrom doubtless finds its way to
arable land in the dung of animals. It survives without a host ; but it
can be carried in the host plant. In proof of this, I noticed one parti-
cular variety of cane, on the Surat Farm in 1897, badly affected
at an early stage of growth. Other varieties” in other adjacent
beds were not affected. If once established in highly manured
sugarcune lund, it thrives amazingly. In irrigated land it flowers and
seeds at all seasons, and is, therefore, extremely difficult to eradicate.
Sugurcane is subject to smut which is probably cansed by the same
species of wustilago as causes the smut, so common in ordinary
cereals. Apparently the disease only atiacks the flowering rachis, and
if it is really confined to these parts, it cannot do much damage to the
crop, as sugarcane does not commonly produce flowers, It is unusoal
to find varieties, which have long been grown in India preducing
flowers ; bat varieties of vigourons habit of growth, which have recently
been intruduced into India, generlly flower freely. I have only ob-
served smut in thin hard or bamboo varisties, and its effect is most
curious. At the Poona Farm cane propagated from seis became
affected with smut when three months planted. The affected flowering
stalks were premature growths In the ordinary course no inflorescence
would have been produved for ten to twelve months after plantation,
The presence of diseass spores apparently forced the premuiure growth
of the inflorescence in order to provide a suitable host for the disease.
The source of infection was obscure ; the orop from which the cane sets
were got had not been observed to have been affected. Sets from this
.varisty, as well aa rots from many other varieties, sll grown at Poona
were dent to the Surat Farm, and also planted at Poona. At both
farms tfu'{ particular variety and no other varioty became aftected. * It
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might be urged that the sets, or their eys bads, were obviously - the
souroe of contagion. The practice of pickling cane sets in the same
way as seed grain, asa preventative is obviously inapplicable ; and
the only remedy appears to be to remove and burn all affegted
shoots,

HARVESTING. -

It is diffionlt to Judge acourately by the eye when sugarcane is ripe,
Frequently a cane grower tests the ripeness of his crop by a trial
boiling. If so many measares of juice give a satisfactory weight of gul,
harvesting operations are procesded with, otherwise the work is post-
poned for a fortnight or longer. A cane crop usually gets a yellow
appearunce as it ripens, but this colour may also be eaused by irregular
or deficient irrigation ; and a crop that is in want of manure, or is
otherwise badly cultivated, gets yellow long before it isripe. Ina well
grown crop, if the side leaves are all dead, and if the eye buds almost
to the top of the onne are fully developed and firm, the cane is probably
quite ripe. I do not think any loss is oceasioned if the crop is allowed
to stand for a short time after it is dead ripe, provided (u) it is not
fodged, () that the eye buds have not begunto freely grow, (o) that
irrigation is regularly given. If the cane is watered a few days
before it is havested, the amount of sap is increased, so that
more jnice is expressed by the mill, and, therefore, more sugar
obtained.

If it is intonded to grow a ratoon crop, the cane,should be cut with
8 shnrp sickle at a height of 1 to 2 inches above ground. If mo ratoon
crop is to be taken, the cane should be uprooted, each cane being
soparately removed from the root stock by a sharp jerk. Uprooting i
sosily done as the roots have not a firm hold of the soil. Cane should
be reaped, or uprooted, in the early morning whilst the leaves are yot
wet with dew. Later in the day, the heads and arms of the workmen
would be cut by the sharp edges of the dry leaves. A second man
follows each roaper, and with a sickle strips the dry side leavea from
each cnne. With pructice any ordinary cooly can acquire the knack
of doing this expeditiously. The upper green leaves, which are useful
as fodder, are not removed in the field. The dry side leaves
are left as a litter over the suvface of the field. Subsequently,
they are collected, and tied inte huge head loads, and earried
to the gurhdl to be used as fuel in the gul boiling process,
or a3 thatch for huts, &c. The cane is tied into bundlas, and
carried in head loads to the gurhdl, or if the distance is far,
in carts, -

Testa of ripsness,

Reaping,

Method of harvest-
ing. _
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The whole operation of barvesting and gul making is undertaken in
the Poona District at contract rates. The owner of the field supplies a
cane crushing mill or mills, and all gul making apparatus, and also
labricating ¢il. The contracting workmen tind four pairs of work cattle
for each mill. The cattle are worked in relays, two pairs at s time,
Eloven workmen are attached to eack mill. Unless euch man has an
interest in the contract, mora are required. They cut and carry cone
sufficient to give juice for four boilings in & working day (the
work being partly done at night), Each beiling requires 22 gharas
(enrthen pots) of juice, The juice required to fill a ghara weighs
approximately 42 1lbs. Oune boiling of 22 gharas produces one
dhep or sugar loaf of crude sugar (gul), and each dkep from the Poons
pundia variety of cane weighs from 148 t0 160 lbs. according to the
quaulity of the juice aud the luxuriance of the crop. The contract
rate for four dleps per day is, generally, Ra. 5. Sometimes it is
as low as Rs, 4. The contracting workmen get as much cane for
raw eating as they like, Their women and children surreptitiously
take, or at any rate get, s good deal, and every pasing wandering

- beggar expects & good big piece of cane. The contructing workmen

get the groen tops to feed their cattle. Ordinarily s good many
more caitle than the work eattle are sctually fed. The extras, f.e.,
the cane for raw eating, and the green tops for caitle feeding, vary in
value in different seasons. Therefpre the contraet rate also varies,

CrusHING,

The most approvt;d pattern of mill in use in the Bomhay Presidency
is & thres iron roller mill made by several firms in Poona. The mill is
made in various sizes, The most common patiern costs Rs. 120, and
bas three rollers (height of Yollers 18%, diameter 11") ranged vertically
between npper and lower cast-iron plates. The two side rollers revolve
in sockets, placed on the upper and lower plates. The upper part of each
roller is cut likea cog wheel. The cogs uf the two side roilers work into
those of the middle roller. The dranght bar is attached to the o-ntral
reller, and this roller ecommunicates motion to the two ontside rullers.
The rollers are adjusted, in respoct of closeress lo each other, by lorg
iron wedges, which, when driven home at the apper and lower sockets,
move the side rollers closer to the ceniral roller. The shaft of the
central roller passes through the upper plate. It is round in shape to
s height of 6 inches or so above the plate. The rest of its length
is square. Om the upper sqoare end of the shafi s rest fcr the
draughbt pole B socurely keved. The drancht pole is bolted to this
rost,
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The draught pole has sometimes
> at its entre an iron piece fashioned
as per marginal drawing. Thisiron
piece is keyed to the squared part
of the shaft of the central roller,
80 that the central roller getsdirect
motion from the draught pole, as
it is turned by a pair of bullocks,
attached at A, and another pair
attached at B. 'When the mill is
adjusted for work, the rollers skould
be perfectiy vertioal and so close
together that it is hardly possible
to see through between two ad-
jacent rollers,

The cane is passed twice through the mili, first between the middle Cane erusiing.
and one outside roller and back between the middle and the other
outside roller. These operations go on simultanecusly, two men, one on
either side of the rollers, being required, one feeding she whole cave, the
other feeding the half crushed cane. The dranght pole is fixed on the
shaft high enough to pass over the heads of these men as they sit in the
usual nutive position at work, Two men or boys drive the work cattle,
aud it is the duty of one or other of these to remove the crushed refuse
a8 it collects, a basketfu} at a time, and throw it down evenly in an open
space to dry, so that it can subsequently be used as fuel in the boiling
process, A man prepares the canes for the mill by removing the green
tops and cutting long canes into two shorter lengths for more con-
venient handling by the man that feeds the mill. Three or four pieces
of canea are passed between the rollers simultaneously. Iron mills of
the above pattern can, when properly adjusted, express up to 73 per cent.
of juice from soft succulent varieties of cune. The quantity of
juice expressed in & working duy is approximately 3,700 lbs. 1t the
cane is s0ft and sucoulent, the working day is short, but Jong if the cane
is hard and less juicy. The edge of the lower plute is tarned up ubout
14 inch in tho shape of a rim. The juice, as iv is expressed, oollects
hore, and flows through an opening into a receiver placed under
ground. This receiver holds eleven gharas, 8o that it has to be twice
emptied to supply juice sufficient for one boiling, The bottom plate of
the mill und the top of the underground receiver are practically level
with the ground., Close fitting looss boards are placed over the re-
oaiver, The man who feeds the half crushed cane eits on these boards
and notices that the receiver does not overfiow with jnice. The juice

o
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from the underground receiver is emptied into two iron drums placed
near the evaporating pans, It should be strained through oloth or
through a wire gauze sieve to remove impurities, When these drums
are quite full, the juice is emptierd into the evaporating pan. The two
drums just hold enough (920 lbs.) juice for one boiling,

Iron mills have taken the place of wooden mills ip all parts of the
Presidency. In Gujardt and in Dhdrwér only a fow of the cane culti-
vators own iron mills. The use of these will extend as the advartages
become known. Their advantages, both as regards economy in labour
and effectiveness at work, cannot be questioned ; still the old wooden
mill is very much in evidence. A common belief prevails that the
wooden mill gives purer juice which can be made into finer gul than
the iron mill ; but this is mere fancy. The trne reason why the
wooden mill keeps in favour is that it is made locally, and the parts can
be replaced or repnired as they go wrong. The mill costs Ra. 35 to 50,
It is slow at work and constantly lisble to accident, causing suspension
of operations until the village carpenter arrives to repair it. The iron
mill is an adaptation of the wooden mill, The latter has three wooden
rollers about 3} feet in length and 1 to 13 foot in diameter. These
are placed sile by side in a strong wooden frame. The upper part of
each cylinder is cut out in the form of ascrew. The draught bar is
attached to the central roller, much in the same way as descrived for
the iron mill. The middle rolleris ealled the busband and the side
rollers the wives. The male screw of the central roller fits into the
female screws of the side rollers, and communicates motion o the side
rollers. The cane has to be repeatedly passed beiween the rollers be-
fore all the juice is expressed. The mill, though clomsy and heuvy
to work, extraots the juice fairly well. A wooden mili in good work-
ing order extracts as much as 56 to 60 per cent. juice from soft
suceulent cane. _

The evaporating pan in most general uvse is about 7 feet in diameter
and 9inches o 12 inches deep. It is made of stout sheet iron which in
pieces of the required shape are riveited together. The pan has four cir-

‘onlar handles each about 4 inches in dismeter, welded or fixed to the lip

of the pan at equal distances apart. W hen it is necessary to plage the
pan on the furnace or remove it therefrom, two stout poles are passed
each through a pair of opposite handies. Four or more men lift the pan
and carry it steadily by means of these poles. Two pans are required—
one is used for evaporating, the other as a cooler into which the hot
gul is emptied whep boiling is complete.

The oven or {urnace is of simple copstruction. A trench is dug
abont 18 inches&'ide, 8 feet long, gradually getting deeper towards
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one end until a depth of some 5 feet is dug out. A circular excava-
tion is now made at the deep end with a diameter of 4 to 5 feet.
This circular chamber and the trench is the source whence the oven or
furnace is provided with a dranght of air and also provides reom for
the ashes. The ashes which collect one day -are removed before work
begins the following day. The furnace which is partly excavated and
partly built up is of larger diameter than the ash chamber. It is
nearly the same dlameter as the evaporating pan, being about 6 inches

less, 80 that the evaporating pan fits neatly on the top «fthe farnace,
" The ash ghamber being of smaller diameter than the furnace, a ledge
is left between the two on whick corrugated iron sheets are laid to
form the bottom of the furnace. There is a grating in the ocentre
about a foot quare. Ashes escape through this, and the draught air is
admitted. The furnace is built up with sun-dried bricks ina circular
form inside to a height of about 34 or 4 feet. The brick-work is banked
up all round with earth. The front is built up square, and a small
opening is left, about 20 inches X 14 inches, through which the fire is
fed with fue] as required. The lip of the oven is plastered smooth, so
that the evaporating pan fits accurately. The furnace i3 of large
dimensions, because it is necessary to maintain = regular moderate heat
during the bonlmg process,

The pan is prepared before nse by rubbing it well inside with leaves
of the castor oil plant und then with a paste of wdid (Phaseolus
vadiatus) flour and til (Sesamum indicum) oil, the object being to
prevent the gul burning and sticking to the pan. The wudid flour pre-
serves the oil, so that the pan only requires re-goating occasionally.
It is not required oftener than every two or three days.

The sugar boilers are professionals in the Poona District, and pretend

that specigl knowledge is requived to make good gul. Thereis no ®

mystery in the art further than that a regular heat should be main-
tained snd that all impurities should be skimmed off during boiling.

The dry side leaves and the dry refuse of crushed cane osually
provide sufficient fuel, especially so in the case of a good erop. If extra
f.el is required, the husk of safflower or the siulks of tur (Cajanus
indicus) or of cotton or light brush wood are commonly used,

The fuel should be of such kind that the fire can be continuously fed
by smull quantities thrown into the furnace at a time.

As soon as the juice begins to boil, impurities rise to the surface in
the form of . scum, This should be removed. Skimming is done with
a long hendled wicker work ladle which allows the pure juice to drain
away, bot retains the thick soum. This ladle is also used to agitate the
syrup vigorously. to prevent beiling over when the fire is foo hasty, :

Preparing tha pan,

Professional
oilere.

Foeding tha fire.

Skimming.
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Imperitis  re  The impurities ave most effectively removed if 8 mucilagenous extract

maved. frora the bhendi (hibiscus esculenius) plant is mixed with the juice
when boiling begins or at a Iater stage.

The bailing pro- It usually takes about 2} hours ro boil & panful of juice to the pro-

ooss. per consistence, When evzporation is nearly complete, the muss
acqoires the yellow brown colour of gul. 1t heaves and bubbles
rather than boils, and should be kept in ¢onstant movement by a wooden
hoe moved backwards snd forwards in all directions, The syrup is
boiled sufficiently when s little put in cold water liardens quickly.
The pun is then removed fro:a the furnace, A bles<ing is invoked, and
the contents emptied into the cooling pan. Hers the gul is stirred
repeatedly with a wooden hoe as it cools. When it is cool enough, it is
put before it hardens by means of & wooden spatula into a cloth which
lines s oylindrical hole in the ground. Here it sets iuto a hard block
or dhep, It is removed next day and is ready for sale. If the blocks
are pale in colour and bhard, the gul is considered of good quality.

Comparative. trial In 1898 a comparative trial was arranged for in the Dhérwdr

wih  different Dyisiriet by the Agricultural Department to demonstrate the cap- .
abilities of the Poona three-roller iron mill, in comparison with the
time honoured wooden mill and with a double squeeze three-roller
iron mill made at Bellary (Madras), which has recently come more
or less into use in the Dhdrwar Distriot. The opportunity was also
taken to demonstrace the Poona method of sugar boiling.

I believe that successful demonstrations of this kind are impressed
much more forcibly and beneficially on the minds of ordinary agricul-
turisis if conducted by pative officers, provided the men so employed
hava tact, shrewdness, and thorongh practical knowledge of the work
in hand. The overseer of the stock farm and sugarcane experiments at
Ménjri, who i 8 Kunbi or agriculturist by caste, was sent to conduct
the trill. With him was also sent a prufessional sugar boiler of the
Poona District, also a man acenstomed in the Poona District to feed
fael to the fire during the boiling process. These men could, with their
own hands, build a fire place and other necessary constructicn of a
gurhal 2ceording to the Poona plan. The work referred to and the
boiling process require a certain dagree of expertoess which is very
easy to demonsirate by actual practios, but which would be dificult to
describe by tongne or pen.

A threo-roller mill and all the apparatus necessary for s complete
outfit for sugar boiling were sent to Hirokerur, Dhérwér District.
The cultivaticn of sugarcane is very extepsive in this place. The
spparatus had been in use for two seasons at Manjri, and the saccess of
the trial may fairly ba ganged by the fact that cane cultivators offered
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to buy the mill and all the apparatus at cost price. In consuliation with
the Collector, it was decided not to press for freight charges from Poona,
because, with the exception of the mill (the freight charges on which
would be trifling), the rest of the apparatus can be locally made, now that
a proper pattern is available, The freight charges on all the apparatus
amounted to Rs. 70, whilst those on the mill only would be under Rs. 20.
The tabulated statements which are given below show that the Poona
mill, doing three-fourths of the work in & day, which it ordinarily does in
the Poona District, is not only a Iabour saving machine as compared with
the Bellary mill and the old fashioned wooden mill, but at work is
considerably more effective. The amount of juice left unexpressed by
the Bellary mill which the Poona mill could have expresssd represents
3 loss of vne pound of gul per every 100 lbs, of cane crushed, and in
the case of the wooden mill 2} lbs. of gul per 100 lbs, of cane. Forty
tons per acre of oane is not a heavy crop, and not more than average
for the Poona Distriot, and we may take it that the Bellary mill as
worked at Hirekerur left unexpressed juice equivalent to 800 lbs.-
gul per acra of good crop, whilst the wooden mill probably left
2,000 lbs. gul per acre of good crop. The cost of the Poona mill
gonld thus ensily be recovered in a single season, owing to its more
effective work, The question may be raised whether the respective
mills were properly adjusted for effective work. The Poona mill
oertainly was, because the percegtage of juice expressed is the percent-
‘age ordmarlly obtained from good came., We may assume that the
cultivators had the other mills adjusted for work to the best of their
knowledge. The manufacturer of the Bellary mill possibly, if he
hod been present, could have adjusted it better. The officer in charge
was fully instructed regarding the manner in which the trials should be
conducted, and had express orders to prevent 'any attempts to work -
the cattle in any of the mills beyond their ordinary pace, whilst the
trials were in progress, and generally to see that the irials were com-

plete in overy respect,
Oomparative slalement showing the work of the three sugaveans mills inled at Hivekerur, Dhdrwar.
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* Scom not removed during boiling process-  + Scam removed during hoiling process,
17
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The cost of labour for each mill per day for outting, carrying and
crushing cane and sugar boiling is shown below, also other details
(labour being charged at ordinary hiring rates).

Time N Labour for cotting,

waghe | 0= | Weehc) Yk} b of =g e
Fame of the K10, of Cane P (obtain. | obtaine] ings Hemarks,
ng, «. - nﬁ? Wark | Bal- |, pnt
* | peuvple, [locks.] 1
Lbe, |H. M| Lte JLM [ R, 8. P
Dhirwir woodsn| 2343 | 9860 | 1335|230 © 3 |5 men 4 13 & 0)Mand sonepe
mil with three . 2 boyn I dsy. Boy 3
Banty " fron il 2087 (931 10| 8| 3 |smen| 4 |3 6 0 g’;-nunf::
ron ,
witrl’ir three rollers. I boy j 4 annas par
Poona ironmillwith | 8882 | 833 2,640 | 28 3 | men 8 % B O da¥.
thres vollam, 2 boyn

The first mill is a wooden mill with three vertical rollers fixed side
by side in a wooden frame, similar in eonstruction to the miil desoribed
on page 126. To work this mill, one man, one lad, one boy, and
four bullocks, in relays two at a time, are required ; the man to feed
the mill, the lad to pass the cane a second time throngh the mill, and
the boy to drive the bullocks.

The following are the messarements of the different parts of the mill ;—
Diameter of the middle roller .. .. 16*

Do.  of one side roller e e 1%8°
Do.  of the other side rofler .. .. 1-1”
Leng‘bh of each roller - -y e y4”

Length of the beam (draft pole) ... ... §-4”

This mill at ordinary speed makes 162 revolutions per hour.

The second mill is a three-roller iron mill. Two of the rollers are of
the same size, and the third is smaller in dismetor. They are sei
vertically in a triangle. This mill is very useful for small sugarcane
areas. The cane, as it passes through, is donble squeezed. One man
only, therefore, is required to feed the mill. A boy or lad can drive

the two ballocks. Four bullocks are required for s full day’s work, in
relays, two at a time, '

The measarements of the difforent parts of the mill are as onder :—
Dismeter of the larger rller . 00"
Do, emaller roller ... 0-£4*
Leagth of the roller we e 0107
Do.  beam (draft pole) ... #-0~

This mill 2¢ ordinary speed made 166 revolutions per hour,

"l‘.hewmtp‘mphhldnmgotcxpanatihowork like Poons cnltivators, and the work
done in s day with the Foona mill st Birekerar was about thres-fourths of thet wmally done
by eontract work pear Poona.  Four boilings per working day aze alwsys dome at Poons with

manualand bullock lsboar, equal to that meed at Hirekerur, cooiract wiges being, for
bullocks and men, Ry, & per day.
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 The Poons mill described on page 124 costs Rs. 120, the Bellary
mill Rs. 125, and the wooden mill any price between Rs. 35 and
Rs. 50, depending upon size, &e.
The pan commonly used in the district has a diameter of 5-2" at the
top, and is 11" deep at the centre, and is saucer-shaped,
It is a common practice in the Dhirw4r District to mix about 4 ozs.

of elaked lime to & pan of 465 lbs. of juice immediately after it is .

poured in for boiling. People believe that the jagri thus made is
harder. The soum, slthough it rises during boiling, is not skimmed
off, and so dark coloured jagri is prodmced. When the comparative
trials were commenced, people visited every day in numbers, and
always asked why no lime was wsed. They noticed the bright colour
of the jagri made by the Poona method, and thought it was due
to the non-admixture of lime with the juice, whereas it was really
due to the removal of the scum by skimming. To prove that the
reason assigned by the people was wrong, ahout 2 ozs. of lime was
mixed to a pan, and the jagri was in no way discoloured.* Then
the people began to say, “ There is much loss in throwing away the
scum.” An experiment was, therefore, made at a cultivator’s gurhdl
with the following results :—

Bolll Cane Julee Jagrl 1.’-}':"::" vﬁ;{’ Valu:ot
DE.
oruslied, uh.mnd. obtained, J‘dﬂmto por Rupee, Jagri.
Lba, Lbs, |Lbs. oX. Lbs, | Bs, a. p.
Boum not removed 729 466 | 104 § 144 16-6 6 4 8
Beom removed .. sl T30 4656 97 8 188 14-3 618 2

The above siatement shows a loss of 7 Ibs. of jagri when scum was
removed. But this was made good by the higher rate obtained when
sold. The people were satisfied, but 1 am not at all sure that
quality is always apprecinted. In some parts of the Presidency
peither the wholesale buyer nor the consumer pays much attention
to quality, In parts of Gujar&t no skimming is done, and there
bright, well prepared Poons jagri is objected to, because it lacks favour,

The only other point on which the people argued was as regards
the hardness of the respective blocks of jagri, and which would keep
longest during the monsoon, The question was left in abeyance, as
it could not be settled ofi-hand, like other objections,

® 17 the question of disgolonr was the one at issue, then for fair comparison 8 oss. for a
fall boiling of tha Foona pan cught to have been used, and that amount wonld probably have
disooloured the jagri. Lime soficient to nearly ventralize the acidity of the juice only
shonld bs added, If used in excess of this, Dr. Leather has proved that it does discolonr
the jagri. The actual efect of adding lime in proper quantity is to reduce the percentage of
molasecs in the gul, and thus make it harder, so that it will keep better.

Gul making.
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In Dhérwér jagri is not solidified into blocks as in Poona, As
soon a8 the pan is ready, it is removed {rom the fire, and stirred for a
minute or so, and emptied directly into n pack (pit) which is made in
the ground, 3 feet Iong, 2 feet 3 inohes wide, and 4 inches deep. The
pack or pit is sided with planks, The next day the jegri in the pack
has set hurd, and is cut into twelve pieces, sach 9" square and weighing
from 5to 7 1bs. While cuiting the pack, there is generally about 4
or 5 lbs, of broken jagri which the owner keeps for home use. The
Dhirwir cultivator shows poor ingenuity in solidifying his gul. The
Poona method described on page 128 is much better, so also is
the Madras plan of nsing 8 wooden mould divisioned into cells ; but
the Gujardt plan of storing in earthenware pots is best of all.

The dry leaves of sugarcane are not used for boiling jagri. They are
sold for thatching, Firewood and sugarcane refuse are used for boiling,

In Dhirwar there is not a special man to attend to the boiling as
at Poona. The man that feeds the fire also looks after the boiling.
The juice for one boiling weighs about 465 lbs,, just about balf the
quantity usually boiled in the Poonsa boiling pan.

In the Poona District the dfeps are sold by the palla of 120 seers
or 240 lbs. By custom 248 lbs, go to the palla. Generally through-
out Gujardt it is customary to put gul into earthenware pots.
When sold, a deduction of 5 scers por maund or 124 per cent. is sllowed
on aceount of the pots ; but usually the actual weight of pots exceeds
this allowance. There isa decided advantage in storing gl in this
manner, because, if soft, there will be no less of treacle by drainage,
Moreover, the gul can easily be protected from flies and other insacts.
When sold by retail, one side of the pot is broken off, and the nd is
easily removed in small quantities, In Kb4ndesh the poiters wbo
provide the earthen pots claim the crushed cane (megass) as their
perquisite. They extract by lixiviation & small amount of inferior gul,
and use the residue for burning pots and bricks.

CoMPARATIVE MANURING ExPERIMENTS AT THE MiNJRI
Exprrimestai Stamion ¥EaR Pooxa.

These experiments were begun in 1894-95, but the plots were not
manured in that year in accordance with any definite standard, and
wore, therefora, unequally manured. Moreover, after a year’s experi-
ence, it was found expedient to modify the original scheme consider-
ably. The results which I shall record are those of 1895-98 and of
1896-97. 'The former crop was newly planted cane, the lalter was a
nb“'f crop grown from the root stocks of the previous crop.

Objects of the erperiments—To test the comparative values of such
Mmanures as are within the reach and means of ordinary cultivators, and
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when the offects of the various munures have been clearly demonstrat-
ed, then to determine whether two or more of the manures used
cannot be judiciously combined so as to secure economy.

In both years the various manures each contained 500 Ibs. per acre
of nitrogen. The percentages of other elements of value are known,
and in years to come it may be found that marked differences between
the crops of the various plots may be traced to the value of elements
other than nitrogen. If this can be done, the value of the experiments
will be enhanced, and information be gained which will indicate how
two or more manures should be mixed to give the most paying results.

The manures which the cultivators of the Poona District ordinarily
use are poudrette, cattle dung, fish manure from the Thana coast,
castor cake and karanj (Pongamia glabra) cake. In both years we
have tested, and will continue to test in comparison with the foregoing,
sevaral edible cakes which are now used for feeding cattle in India or
are largoly exported. These cakes can be bought in Poona at a consi-
derably cheaper rate per ton than the castor und karanj cake now so
extensively employed as manure. Dr, Leather’s analysis shows that the
edible ¢akes contain much higher percentages of nitrogen (the most
va]uable constituent of manures) than the manure cakes, and our fests
indicate that these edible cakes can be employed with economy and
sucoess as manure. It has been suggested that the use of edible
cake as manuve is surely s wasteful practice. My answer to that
i that it is surely a much more wasteful practics to feed milch
and work cattle with oske and other concentrated food and permit
the solid excrement to be burnt as fuel and the urine to be lost.
If edible cake iz used directly as manure, something is retarned
to the land which will help to maintain fertility. It might be
urged that work and other cattle can only be kept in efficient condi-
tion if partially fed on cake or other concentrated food, and, therefors,
it becomes necessary to show that the increased production of cape
through the use of edible cakesas manure more than compensstes for
the cost of stimulating food given to caitle. This is difficult to show
in black and white. At the same time, the fact that an application of
3 tons per aocre of edible cake is capable of producing as much as
12,000 lbs. of orude sugar per acre as food for men and 12,000 to
15,000 lbs. of green tops as fodder for cattle proves that edible cake is
put to a good use when used as manure. I admit it would be put to a
better use if fed to cattle, provided the solid and liyuid excrements are
properly conserved and used 2s manure.

here is no definite relationship between the values of the manures
09 determined by chemical analyses and their commercial value. It is

Several adible
oil cakes iested as
mannres in com-
parison with thoee
ordinarily nsed.
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certain that the cane growers of the Poona District, though much above
the average in intelligence, fail to recognise the difference in manurial
value of the manures they use.

The results of our comparative manure experiments are not only in-
tended to prove which manures in given quantily are most effective
for sugarcane, bul also which manares are chespest. It may be
that when a particular manure is shown to be cheap its extended use
will soon make it dear, but there will be an advantage to somebody.

Farm yard manure and cattle dung are charged at full local rates,
but it is right to notice that these rates are four times as high as oattle
dung sells for in out-districts where irrigated crops are not grown. It
will probably be found eventually that, at out-distriot rates, cattle dung
will be proved much the most economical manure that a cultivator
can use ; because considering itschemical composition, it is muach the
cheapest. The value for manure will vary with the food given to the
cattle and the oare with which it is preserved with litter and urine.
Properly saved farm yard manure will not, as our experiments indicate,
be weight for weight as valuable as pure dung, but then the manure
pit will be filled much more quickly with the former than the latter.
The dung from poorly nourished animals is considered by ordinary cul-
tivators just as good as that from those bighly fed. DBoth descrip-
tions are with equal readiness used as fuel. In almost sl districts the
value of cow dung as fuel is as, great or greater than its value as
manure, because wood is scant and dear, In the Poons District this is
notoriously the case. Therefore, it is not surprising that a cultivator of
cane sells the dung of his catile as fuel, and buys poudrette, oil cake,
&c., for his crop.

Although the quantity of each manure applied in the “ Comparative
Manure Series ” contained 500 lbe, of nitrogen, there were very great
differences in outturn between the various plots. This was particularly
noticeable on the new cane, mot to such an extent with ratoon,
Ratoon cane owing to its greater root development is able to get nutri-

- ment from a slow acting manure much more effoctively than new cane

‘does in the early stages of growth. At any rate the differences between

the plots of new cane were, in a great measure, due to variation in the
actlvlty and effectiveness of the various manures. Ratoon cane springs
into agtive and vigorous growth at onoe, and a4 the early stage there
was no appreciable difference between its various plots ; but in the case
of new caye it was clear that some of the manures scted far more
actively others. How far the action was due to the presence in
the manures X elemonts other than nitrogen can only be conjectured
at this stage experiments. The practical fact remains thal oer-
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tain manures, f.., fish manure, poudrette and some oil cakes, had
quicker action than other oil e¢akes and much quicker action than cow
dung or farm yard manure,

. On plots with slow acting manures, germination was irregulsr,
ond the young shoots which did grow were obviously starved and
chacked in growth. This check was never afterwards recovered.

il cakes as made in Europe are generally considered to be slow in
their action a8 manure, Oil cakes as made in the ordinary country
ghéini are extremely quick in their action, In India oilseed as ordi-
narily pressed is ground up into an impalpable powder as the oil is
expressed. The oil cake is consolidated during the process, but be-
fore it is applied as manure it is again powdered, and I have no
doubt the minute particles of cake again disintegrate into impalpable
powder when brought into contact with the'moisture of the soil, It is
ensy to understand that manure in such a fine state of division will
very soon show ifs effects upon a crop. The method of preparing cake
in Europe and in the hydraulic press mills in Bombay is quite different.
The seed is crushed, but not into fine particles. The crushed seed is
cooked or steamed. Thus the oil freely escapes from the oil cells,
The cooking of the crushed seed wounld of necessity convert the albu-
minoids into & much mora insoluble eondition than that in which they
exist natarally. The albuminoids contain neatly all the nitrogen of the
seed, and it is reasonable to suppose that the nitrogen as it exists in
hydraulic pressed oil cake does not become available as plant food
nearly o scon as that in oil cake made in the ordinary country ghdni.

The results of the comparative manurs experiments which I tabulate
below under Series A and Series B will be better understood from the
above explanations. .

The new cane was cut in 11} to 12 months after plantation. Those
plots whioh germinated well and were dressed with quick acting
manures ripened soonesl. The ratoon onne was cut 10 to 10} months
after the previous crop was reaped.

In 1895-96, the manure was applied three-fifths before plantation in
March and two-fifths in July. In 1896-87, the ratoon plots were

manured with three-fifths of the application in May and two-fifths in *

July. It js not customary to give manure to a ratoon orop until it has
made considerable growth,

Ezporiments conducted singe 1897 have proved that safflower and
niger seed oil cakes are cheap and extremely effective manures for
sugarcane, and that applications containing 350 or 400 lbs, of nitrogen
are necessary to give the best results in new cane. A dressing of about
250 lbs, nitrogen per acre is sufficient for ratoon cane,
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Hydraulie preas-
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glven,
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Comparative Manures, Sovizs A, 1605.08 and 1806-97.

Plot Xumber.

Year
of Crop.

Manttre
per
Agre,

?0
Manure [S gg

ot [
per Acte. [
H

Welg
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Manuring
Experiments.

Comparative Manures, Beries B, 1805-028 and 1808-97.
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('““" saltive e estimated cost per acre of cultivating sugarcane by hued labour
in the Poona District is as follows :—

First plonghing in November ; 4 team plough does an acre in 4 days s Ba. w

1 ploughman and 3 boys or lads driving .. b e . 1000
Becond and third ploughing in December s see ase 3 0
Levelling with log harrow twice and breaking clods by hand implu—

ment e asn T . v e e e e B
Mauure ; cartage and spreading 25 tons pondrette per acre ... w180
Ridging ; ridges 24" apart ; 8 team plough, 1 plonghman, 1 driver ; 1

acre per day ws e . . s we 3 8
Making water compartments ; contract rate .,. ee - we 3 4
Valuc of sete, 28,000 per 8Cre ers  wre o see ere e B0 D
Carrying sets to field ; first watering and planting ... we B
Watering 52 timea in a year ; 1 man for b acres at BRs. 74 pcr month 18 O
Hand weeding ; first weeding s month after planting and othcr

three at intcrvals as required until June  w. e e . 13
Digging and making new beds in July ... vae vae .. e 100
“Water rate (un&l water) e anw ove ‘e ada e vae 40 4
Cost of constructing gurhdl ; Rs. 10 or Ke. 2 peractes.. e  o. 3 0
Hirc of sugsrcans mill and other apparatus ; He, I per day or Ra. 16

per acre ... .. e wen - e ase wes
Harvesting and gul making at contract rabe of Bn 6 per 600 Ibw,say 86 0
‘Marketing gut and commission to Dalal as at Poonsa. Crup, 40

[N ]

. palias of 246 Ibe, per acre e . A
486 12

Value of crop ; 40 pallas at "Bs. 14 per palls (price varies in any
. scason from Rs, 12 to 18) e we  ere nee e 360 0

In growing a ratoon crop the cost of preparatory tillage is trifling.
No sets are required ; less manure is required than for new cane, The
crop requires less irrigation than new cane, and altogether the saving
in the cost of cultivation as compared with new cane is Rs, 120 to
Rs. 150 per acre, A ratoon orop which has thriven well yields as much
gul per ncre as 8 fairly good crop of mew cane. On page 114 1
have shown the actnal cost of cultivation in an experimental plof ot
M4njri at Ra. 325 per acre and value of produce at Ra. 447.

oo, Agieat  Dr. Leather’s investigations into the chemistry of {he sugareane
16 o 16515 5 ©Top have been published iu full detail in the Agricultural Ledger (Me-
1696,and 81897, 320l and Chemical Series Nos. 1, 4, and 9). The following is a snecinet

resumé of the work as published in paragraphs 114 to 128 of Dr.

Leather’s Final Report: —
“114. The investigations may now be eonveniently referred to under the following
heads -—

(1) The composition of the fuice—(a) in esne which had been transferred to long
distanees ; (#)in eane which had been grown with varying amounts of
manure ; (¢) in cane which had betome lodged ; (d) in the top ends of the
cane ; (¢) in different varicties of eatte.

(2) The relation between the amount of sngar in juice sud its specifie gravity,

(@) The determination of the amonat of inversion which takes place during the

thﬁ‘moftbcm
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(4) The amount of sngar which becomes lost in the scam,

(8) The composition of the raw sugar, gur, gul, and rdb,

(6) The refining of sugar by means of the hand centrifngal separator.

(7) The total amount of sugar in cane and the smonnt remaining in the crusbed
cane,

(8) The amount of phosphorio acid and nitrogen in the sagarcane crop.

%115, (l—a)—Ths composition of the juios of cane which had Desn trawsferved to
fong distances,—In the sourse of the experiments under reference, several varieties of
oane have been transported to considerable distances. In 1894 two varisties were sent
from the Mauritive to Poona—one n white and the other a red variety, They were
grown at Poona with very liberal amounts of manure, and, so far as appesrances went,
both crops were aplendid. They were reputed to give a jmice containing some 13
per cont, of sugar, But at Poona the jnice of both has contained much lesa than thie
smoupt. In 1895 the jrice of the white variety contained about 12 per cent. of cane
sugar and 1+4 of glucose; that of the red variety about 10 per cent, cane mmgar and 2 of
gluoose. In 1897 (the third ctop) the corresponding figures were 14°71 per cent. eane
sugar and 099 of glucose in the jutce of the white, sud 12°7 of cane sugar and 1'6 of
glucose in that of the red variety, Thus, although the juice i5 still poorer tham it
ought to be, a material improvement has manifested itself during the three years.

“ A seaond example of this nature occurred in the case of the Poona pundia, the

variety commonly grown around Poons, This cane at Poona has been found to con-

taln from 18 to 18 per cent. of total sugar. It was sent to Cawnpore and Dnmraon

in 1895, but the crops at both farms produced a juice containipg only 14 per cent. of

total sugar in the 1895-96 crop, and theve was just about the same amount in the erop
of 1896-97,

¢ Bome further evidence was gainad during the past ssason. A number of varieties,
commonly grown in the Bombay Presidency, were collected in 1895 and grovm st Poona
in 1896, These orops were then analysed in the succesding cold weather. Immediately
afterwards I visited villages in the neighbourhood of Belganm and DbArwir, and
analyecd some of these same varieties in their native place, and it was then found that
in three oases the quantity of the jnice was much lower, in two instances it was higher,
and in one it was the same at Poona us in the crops at Belganm and Dhirwér.. Thus
the svidence at hand points to the concluosion that transference of cane from one
country to another may cause a material alteration in the development of the plant
generally resulting in depreciation of the juice. The evidence given by the Mauritius
varieties, however, indicates that the cane will gradually assume a normal eomposition
in the course of a fow years.®

%116, Q-b).—Ths composition of the juioce of cane which has been groum with
varying amounts of manure.—One of the guestions which naturally presented itself at
the commencemdht of the experiments was, ¢ What effect has masnuring ou the quality
of the juice of sugarcana !’ The plots at Poona and at Oawnpore received in each cnse
vary varying amonnta of manure, and the question appeared to be one which wonld be
readily solved. Acoordingly, one or more eamplies of the juice of the cane from each
of the plots in question at these two farms were analysed during the harvest, The
results at first obtained are quite uniform.

 The cane at Poona (pundia) was grown with a eeries of different manures, vary-
ing very muck in amount, the nitrogen from 130 to 1,000 Ibs, per acre, and the
phosphoris acid from 140 to 2,700 lba, per atre; in all cases the amonnt of manure
was large. The percentage of both cane sugar and glucose was found to be very con-
utant in each year, namely, from 15 to 17 per cent, of eane sugar and 10to 1'8 per
cent, of gluoose. .

* This s confirmed by the remarkable manger in whish the Southern Maraths Varkoties rnm;mlw

Mmummmmmmmdmm“umnmmmumnthuyhaa'

datariorated conaiderably In the Arst year's sultlvation. (See dwsaription of Bom Yaristies, pages
20 170)—J. M. o "

Chemistry
gugareans,
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% At Cawnpora a&mall cane, the matna, was grown in 1894-95 and 189598, with
different. deseriptions of manuro, in varying amonnt (the nitrogen varfed from nothing
vn the nnmanured plot bo nearly 200 lba, oa the moat heavily manured plot), the
weight of manure beiug in all cases very much smaller than was the cass at Poonn.
Again, the analyses of the juice of this cane showed no relation between the amonnt
of manure applied and the quality of the juice ; the cane-sugar varled from 14 to 17
per cent, the first year and from 15 to 17 per cent. the second yesar, snd the glucose
from ‘8 to 5 per cent. Thirdly, at Cawnpore in 1896-97 another varisty was grown,
a thick pundis called madrisi, and this was manured with different materials
containing from 200 to 500 lbs. nitrogen per acre, the amounts belng in every oase
large. The percentage of cane sugar varied from 14 to 165 per ceut. and the
glacoss from 06 to 0'9 per cent.

“ Thus the evidence adduced from three somewhat extensive series of tests pointed
uniformly to the conclusion that neither the kind of manore, nor its amount, exer-
cised sny influence on the quality of the juice of sngarcane.

¢ It so happened, however, that conflieting evidence was met with during the cold
weather of 1896-07 at Cawnpore. 8ix varietiea—three thin ones snd three thick ones—
have been grown af this farm for three yesrs. One of these was the mafna variety
already alluded to. In 1896, it was decided to grow this variety (along with the
others) with large amounte of manure. It now grew much taller thsn nsnal, and
the weight of crop was much incressed. When, however, the juics eame 10 be ana-
lysed, it was found that, instead of containing the 15 to 17 per cent. of eane sugar
which had been maintained for two years, the proportion had fallen to 11 per cent.;
ois the other hand, the proportion of juice expressible by the mill, which had
previously been 45 to 60 per cent., was now found to be 60 per cent,

¢ Another piece of similar evidence was obtained in connection with the Dumeaon
experiments, where it is probable that high manuring had, in the case of certain
canes, reduced the proportion of sugar. But a consideration of the evidence ou this
enbject clearly offers an explanation of the effects noticed.

“¢I¢ is certain that under the conditions of growth of the Poons pumdis, the
matna, in 1894-95 and 1886-96; and the madrdsi in 1596-97, manuring had mé mate-
rial effect ; and those sonditions are resdily set out. The Poons ¢ane is commonly
grown with large amonnts of manure, and it was similarly sopplied in the experi-
menta. The matns is commonly grown with only small amonunta of manore, and
only small amonnts were supplied to it at Cawnpore in the first two years. Thirdly,
the madris variety is cemmonly heavily manured, and the treatment for it was
gimilar in this respect at Oswopore in 1896-97. Thus, while the conditions of wmanur-
ing assimilated to tAoss to which the several rarictics ars aceustomed, the proportion
of sugar remained normal, wheress, if the one or two cases of sndden change in the
composition of the juice due to heavy manuring sre to be relied on, % would sppear
that a variety may produce a poor juice, if it be suddenly grown with much larger
amonnts of mannre than those to which it has been accustomed for long periods.

¢ Tt must not be supposed, however, that & less outturn of sugar was realised in the
ease of matna. Althongh the percentsge of sugar in the jnice was less, much more
juice was obtained, and the crop was about twice a3 beary. Fo that, from the eeono-
mie point of view, there was a considerable gain. Moreover, the evidence, such as it
is, of the varieties at Dummon, point to the fact that under the new econditiors the
warieties will regain their normal growth in the course of & few years, The ease is
indeed very similar fo that referred to in pamagraph 115, where the effeet of ehange
of elimate is discusecd, and it seems likely that & cane may suffer from either cause ;
the effects are, however, probably only temporary.

«117." (1-¢)—Ths compusition of the jwioe of cane whick had decome lodged —The
erop of eane st Cawnpore was much lodged fo 1894 by rain, and it was decided to
amhthetal}a:mwyﬁmthuwhich remaived ereet. 1t was then fonod
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that the juice of the lodged:cane contained muok less sugar than that in the standing
oane, and the gur prepared from it was so full of molasses that it would not eolidify.
In the other two years the weather was not abnormally wet, and no further evidence
of the effects of heavy rain hes been obtained; but the crops at Cawnpore apd
Dumraon were so heavy in 1896 that some parts fell down. The juice of the fallen
cane was agein separately examined, with the result that it was found to contain
generally a less proportion of cane sugar, and & larger one of glucose, than was found
in the standing cune, The differences were on the whole not great, and nothing
like 6o serious a8 was the csse with the crop whick had been Ipdged dy rain
in 1884,

®118. (1-8).—The somporition of the juice of the top ends of the came.—My atten-
tion was directed o the gquality of the jnice in the top ends of the cane, becanmse in
the Burdwan District of Bengal it is customary to propagate the arop from the top
onds only, whilst in most parts of Indis the usual practice consists in cutting up
whole cane into pieces and propagating from them,

¢ Moreover, 1t s0 happens that in no part of Indis is the cultivation of cane,in
most respects, more perfectly carried out than at Burdwan, and one af least of the
vatieties there grown is an exceptionally gcod one, containing from 16 to 18 per cent.
of sugar. In no respeot, therefore, eould it be said that the quality of the cane eor
the cnltivation was inferior. Now the weight of cane which is wsed for sowing is
very considerable, amonnting to several thousand pounds per acre, and the guestion
vaturally prosented itself, what sort of juice is contained in the top end of the cane,
and is it an economy in the matter of eugar to propagate from the top ends only ?
Accordingly, several sample bundles of cane were taken at Burdwan this year, the
top ends ont off, and the jmice expressed and analysed Zrom the top ends and the
romaining cane, reapectively. The experiment showed gquite conclusively that there
wag muoh less juice in the top enda than in the main part of the stem, and much
Jess sugar in that julce. Consequently, it i* apparent that, 1f an scre be eown with
the wp ends of the cane, and the main part of the cane be reserved for smgar.
making, an economy in sogar will remlé. Taking the fignres which were obtained
in the experiment as a basis of calounlation, this economy amonnted to about 830 lbs.
of raw sugar in the case of one variety, und to about hal? that amount in the case of
another ; or we may say that by propagating from the tops only, a saving of several
huondred pounds of raw engar per acre will be realised. ’

It appeared desirable that other varieties shonld be propagated from the top ends
only, in order $o determine whether any deteriorstion of quality resulted, and this
is being done at Cawnpore with cane which has always been grown from the cut-up
whole cane; but unless such deterioration showid manifest itself, it must mean a great
saving to ocultivators to plant from the top ends only, ‘

«119, (l-o).—~D% ocomporition of the juiss of different varistiss of caws.—The
amount of juice expressible by the mill, and the proportion of the cane sugar and
glucose in the juice, has been determined for & number of varieties, some of which
have been grown at the farms, some in villages at a distance from them. The
smount and quality of the julop has varied a good deal between the worst and the
best.

* The proportion of juice expressible will be dealt with under (7).

 The jnios of the better variaties, such as the Poona pxndia, the samaira of Bengal,
and the madrisi pownda, all contain high proportions of sagar varying from 14 to 18
per eent. of total sugar, and I am certain that no better cane can be obtained any-
where than thess. Soma of the thin varieties, too, fuch as the matns of the North-
Western Provinees, mungo of Behar sud khdm of Bengal, give a junice containing
similarly high proportious of sugar. On the other hand, some such aa the dikskan snd
dhaul of the North-Western Provinces have much less engarin their juice. Of the
total sugur, the greater part is of course cane sugar,

1%
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*The glunoose kas in most cases boen determined in the jules also, and its proportion
varies from s half up to two per cent,

“ The acidity in the juice was determined in & number of samples in 1886, but the

' results obtained I consider uncertain. The colour of the juiceis so dark that = diffi.
culty was experienced in using ¢ indicatom.! The question of the amount and the kind
of acidity is nevertheless an important one, for, ss will become evident when explain-
ing the experiments which I made to prevent inversion when boiling the julce, thls
oonstituent causes a serlous loss of crystallisable sugar. What is required {s a method,
both eimple and mpid, for determining the smount of organic scids, other than
carbonic acid, which may be used in the field, and I had not time to work one out.

“120. (2).—The relation berwsen the amount of sugar in sugarcane juice and s
apecific gravity—Owing to the increasingly large number of apalyses of juice which
it was desirable to make in connection with these sugarcane experiments, and also to
the fact that & cbemist is only occasionally at the farms at the time of barvest, the
noed became spparent of some simple method of determining approximately the
amount of sugar in juice.

* In the case of sugar being dissolved in pure water, its amomit may be determined
with very fair accuracy by observing the specific gravity of the solution, there being s
very simple relation between the two.

“ Sugarcans juics is not, however, & solution of only sugar in water; otha sobs
atanges are present besides, which affect the density. It oocurred to mwe, however,
that the smount of these other snbetances might be fairly constant, and, if eo, the
insertion of a uniform correction would enable one to calculate the percentage of
tctal sugar from the spectfic gravity,

% Accordingly, I compared the epecific gravity of a large number of samples of
juice with the amount of sugar actuslly found by analyses. The result of this
was that the difference between the percentage of snugar as shown by the bydrometer
and that setually present pruved to be fairly constant as I had expected. This
difference smounted to about 3 per cent. in the majority of cases, and I ealculated
out & set of tables by means of which any one can find out the per cent. of total
sugar with the aid of a hydrometer, Of course, rach a method is only sppreximate,
but the result will not be more than half 2 per cent. from the truth. Also it is to be
obgerved, one only learns the amount of fofal sugar by this means, but sinee the
amount of gluecse is only small, the method will be found very useful for field work,
when the more exact methods of the chemist are not available.

05131, (3)—The amownt of inverrion which taker place when Moiling dowm the
Jjwice~~All cane juice contains organic acids, and these at & boiling heat possess the
unfortnuate propexty of converting s part of the crystallisable cane sugar into
uncrysiallisable gluecss. 8o far as the fosd valus of the resulting sugar is eoncerned,
the change is probubly of no great consequence.

& Bat in other respeots the change is very serious. Not only are molasses cacloss
and inconvanient to the refiner, to the small native refiner, just ss much as to the
Isrge operator with Eoropean spplisnces, but to the Bunys who has to store the
gwr of gul through the rains, the matter is of equal importance, because the larger
the proportion of molasses, the more liable is the gwr to liqguefy in his godows. 1
found that whereas in the jwior each 100 paris of toial sogar includes usually from
3 %0 10 parts of glucose, in the gwr, as ordinarily mads, the proportion of glucose
ranged from 10 to 30 parts. In addition, it is to beborne in mind that each part
of glucoes will prevent an equal weight of eane sugar from erywiallizing, so that
these fignres have toba doubled in order to exprems the true effeck of this gincose
formstion. \In endesvouring to find & means of preventing the ehange, it was neees-
axry to empldy only soch 8 method se the ordinary eultivator could use, and I believs
I have mora orNess saceseded. The addition of » stall gnantity of guicklime in water

will nentralise tye acidity of the juice, and thns prevent in a igrest measuve the
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process of inversion, Too much lime must not, however, ba employed, otherwise the
resulting sugar becomes black, and its market valne decreased. Litmus paper was
at first employed to detect when sufficient lime had been added ; later I found that
there is 8 natgral colouring matter in the juice which conld be equally well employed.

“ The resnlt of the careful addition of lime 1s to prevent very materially the form-
ation of molasses, and the gwr obtained has & much better crystal. That which bas
been made at Cawnpore has realised distinctly a higher price in the bazar than that
produced by eimply boiling down the juice. Likewise ih some experiments which I
made in villages on Messrs, Thomson and Mylne's estate thie year the results were
equally satisfactory.

%123, (4)—7TAe amount of sugar which decomas lost in the soum.—When boiling
down the juice, soum rises to the surface, and i skimmed off more or less perfectly
with ladles, The amonnt of this scum is considerable, and it seemed desirable
to make one or two determinations of the amount of sagar which must of course be

“carried along with it.

% Accordingly, in the cold weather of 1895-96, I estimated very accurately the amonnt
of sugar actually present in the juice, and later, after the gur Ead been made, the
amount of sngar in it. The differenca between these two amonnts is due to the sugar
which bad been carried away in the sgnm, Four experiments were made at Cawn-
pore and four at Poona. The loss of sugar pzoved to be from 10 to 14 parts per
hundred in the joice,

“ Thie sugar which {8 nnavoidably taken in the seum is, however, not wasted. At
Poona the people recover part of it by putting the scum into water, boiling the
lignid and again skimming off the scum, At Cawnpore the scem is given 6o eattle
as a food.

%128, (6)>—Tho oomposition of the row sugar—By far the greater partof the
eane juice produced in India is eimply evaporated down (after removing the scom)
o Fuch an extent that on ocooling the mass becomes solid. This deseription of raw
sugar is called gwr in the North-Western Provinees and Bengal ; in the Decoan it is
called gul. Whilst still hot, the raw gugar is nsnally run inte moulds where it solidi.
fiea in blocks weighing from 26 to 100 1bs, Sometimes, aa in parts of Ondh, the gur
is mads up whilst warm and soft into ronnded pieces about s couple of inches in
dismater, and again in other districts, r.g., Debrs Dun, it is run out cn bamboo mat-
ting whilst hot and allowed to solidify in thin cakes. These are, however, minor
practicea, and are not deserving of recommendation. Some of the Oudh gur proved
to be exgeedingly dirty.

“ The composition snd colour of this deseription of raw sugar will vary very con-
siderably, much depending on both the qeality of the julce and the mode of working,

o If the cane becomes laid by rain, the juice will' contain a high proportion of
gluaoose (vids parsgraph 1i7),and the resulting gur will be soft, Agnin, if the
juice be poured through & cloth or brass wire strainer, much dirt and bits of cane ars
peparated ; it is indeed surprising how much dirt can be removed from the juice
by this means. During the boiling provess the more perfectly the skimming is
effactad, the purer will be the product and the better its colour.

* PFinally, if the acidity of the juice be neutralised, the gwr will contain a lower
proportion of molawes (vids paragraph 121).

% Bome mamples of oultivators® gwr from Oudh, which I analysed, contained of
cane engar from 68 to TR per cent., glucose from 9 to 10 per cent., minsral matter
from 3 to £ per cent., water and other impurities from 15 to34 per cent. |

“ The samples of gwr made from lsid cane at Cawnpore 1n 1895 contained from
64 to 68 per cent, tane sugar and 13 to 14 par cent. glucose, whereas the gur from the
erect cane of the same arop contained from 70 to 75 per cent. eane sugar and § to 10
per cent. glnoose. But with good cane and careful manufacture, the gur will ennhm
trom 70 to 78 per cant, cans sugar and from 5 to 15 per cent, of glucose,
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“124. Inaddition to the solid gur or gul, another description of raw sugar is
prepared by removing the mass from the fire at 8 somewhat earlier stage and before
all the water haa been boiled out. The resulting sugar never solidifien entirely, but
a great doeal of the cane sugar orystallises out during the first few days, and the mas
becomen semi-solid, It goes by the name of 42 in many parts, but in parts of Bengal
it is also called gur.

% The composition of »éd will vary somewhat according to the amount of water
which is left in it. That made at Burdwan this year contained from 65 to 73 per
gent, cane sagar and b to 10 per cent. glucose, but one of the samples was nndeabteds
Iy below average for some resson or other, Other samples from Behes, which were
prepared in my presence, contained from 89 to 75 per cent. cane sugar and only 3}
to § per sent. glucose, and there is no doubt that, given good cane and careful manu«
facture, the latter standard can be maintained,

# This description of sugar is prepared specially for the purposs of reflning. Fre-
queuntly it is put into sacks which are then placed one on another in crder to increase
the pressure on the lower ones, and the molassas gradually run out more or jess. Or
again the refining process is effected by placing the rdb in a vessel baving o ** falge
bottom.™ A wet weed (rewar) is then placed on the surface, and the molasses gra-
dually leave the top layer of sugar. This purified layer is then scraped off, and the
sswar applied to the next layer, and s0 on until the whole has been refined. In
neither of these refining processes are the molsases obtained in a fit state for haman
consumption, and this means s loss of fully one-third of the sugar operated npon.

% One gample of sugnar refined by this process contsined 966 per cent. of cane
sugar and (-89 per cent, glucose. .

%125, (6)—7The hand ocentrifugal sugar soparator.—Another much better means
of separating the molassea from the sugar crystal of rd4d hase been provided by
Mesers, Burrows, Thomson and Mylne of Behar, who have introduced s centrifugal
machine, worked by one man st a time, by means of which the molasses are separat-
ed in & few minutes. About 26 seers of rdb are placed in s machine at once, the
separation is effected in about 20 to 30 minutes, and the resulting sugar removed and
the machine cleaned out ready for the next charge within five minates, Aboot 50
maunds of rab can be readily worked off in one day by each machine. The molasses
are recovered quite clean and sweet, and are boiled down to form solid gur,

“The proportion of elean crystallized engar (what is called drows sugar in England)
whieh is obtained will, of conrse, vary somewhat with the nature of the réb operated
npon. In one of Messrs, Thomson and Mylne's experiments & yield of £0 per cent. was
obtained, In another 52 per cent. In two experiments which I made 488 and 51°9 per
cent. was obtained. .

% The amount of gur obtained after boiling down the molames ssems to vary be
twoen 26 and 40 per 100 of rdb operated upon.

“ The so-called ¢ tarbine ® or “ centrifagal * sugar is very fairly pure. I have analysed
several samples, from which it appears that it contains from 90 to 95 per cent,
of cane sugar, from ¥ to 2 per cent, of glucose, from § to 8 per cent. of moisturs, from
1 to 1} per oent. of minersl mstter, and from 2 to 3 per cent. of other (organic)
impurities,

“ The gwr obtained by boiling down the molasses is quite as good as much of the gur
which i made by the caltivators direct from the juice. Judging by tbe composition
of some samples which T have examined, it appears to have sbout the following
ecmposition :—Cane sugar from 65 to 80 per cent., giucose from 6 to 14 per eent.,
mineral matters from 3§ to 4 per cent., water and other impurities from 10 to 20
per cent,

* In sddition to s regular trade which bas sprung up in the Sbihabad Distriet in
* eentrifugal * sngar, which is exported long distances by 1il, a similar trade has
arieen inthe gur made from the molasses. 1 believe that a great future exists for
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this hand centrifognl machine, for itis olear that s very materia]l economy In pugar
must take place by its meana over the native processes in which the greater part of
the molasses becomes nnfit for human consumption, and thus actuaily lost entirely,
so far aa food-supply ie concerned.

% 136. (T—The total amount of sugar in sugarcans and the amount remaining in
the orushsd refuse.-—Since it is obvions that by no process of simple crushing all the '
juice can be expressed from cma, it becomes an mf-erestmg question, how mnuch is
left with the refuse ?

* The matter ia of far greater importance than might at first aight appear., It has
generally besti assumed in India that everything related to the crushing process
depends entiraly on the mill, and the question of difference in the variety of sane

‘baa parely, if ever, been coneidered.

# The first yenr's ernehing of cane at the farms brought a very important faot to
light. At Poona about 70 per cent. of juice was obtained from the cwne there
grown ; at Cawnpore pnly sbont 50 per cent, was expressed. Since the mills which
were uged at the two places wera essentially different, cne might have said that the
mills at Poona were infinitaly better than those at Cawnpore. I knew, however, that
such was not the case, some of the mills at Cawnpore having been of the very best
workmanship and pattern.

« The difference between 50 and 70 per cent, of juloe i3 so great that 1 decided
to make some carefnl experimepts in 1896 to find out what the true state of things
really was, Accordingly, the total amount of sugar aud of juice was determined in
two lota of the Poona cane at Poona and in five different varisties grown at Cawn-
pore. The amount of juice expressed was also known, a8 well as amount of sugar in
the latter, and the difference between the two gives the amount left In the erashed
rofuse gane

“ { It may be here mentioned that I fonnd it impossible, for technical reasons, to
datermine the amount of sogar in the refuse dirsetly, When working in the fleld

out of reach of any laboratory, only cortain appliances can be uvsed, and I had there-
fore to be ountent with taking the differsnce figure above indicated as representing
the quantity of sugar in the refnse.)

% The methods employed are sufficiently olearly set forth in paragraphs n to18
of Agrioultural Ledger No. 18 of 1808, :

& The result of this investigation showed quite clearly on what fsctor depends the
amounnt of juice which 8 good mill can express from engarcune. The total amount
of junice found in the two extreme cases examined varied from 853 to 916 per cent ;
the amount expressed from £5-4 to 73-2 per cent. A comparison of these figures
throws no light on the subject, for there is obvicualy no simple relation between the
two cases, in one 45 out of a total of 86 und in the other 73 out of 91 per cent. of
juiea,

« If, however, anotber item ia the composition of eane, namely, the fidre, be
brought into the comparison, and its effect be oconstdered, the camse of these varia-
tions in the amount of juios expressed becomes evident.

% It will be readily nnderstood that, so soon as cane is crushed up by the mill and
the oelle opened, the only physical foroe which prevents all the julos from running
out s that of adhesion. The fibre of the cane becomes, in fact, & spougy material,
and just as it in impossible to press all the water ont of a wet sponge, so likewise ia
it impossible to express all the juice out of cane.

« But the analyses of the several varieties showed further that gwite indepondently
of tho varisty the erwshed refuse cane contained approximately always the same
amount of juice. At Poovs the cruched cane consisted of 70 to 71 per ceat, of juice
and 29 to 3) per cent. fibre ; at Cawapore, with entirely different mills and other
varioties of ¢ana, the refose oconslsted of 72 to 75 per wcent. of jnice and 35 to 28
per tent, of fibre.
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% Thus the proportion of juice in the ornshed cane remained approximately coms
stant, i, the fibre of these different varieties held approximately the same amount
of juice in each case. Referring again now to the instances slresdy slluded to, in
one of which s cane contained 85 per cent. of juice and yielded only 45 per cent.
at the mills, and in the other, the cane contained 915 per cent. juice sod yielded 72
per cent. at the mills, if the amounte of erude fibre present in thess canes be
considered, ita effect becomes apparent. The former contaloed 15 parts of fibre per
100 of fresh cane, and this 16 of fibze held 40 parts of juice, sllowing only th=
other 46 parte to rin out when presed. In the second ease, 100 parts eontained 85
parts of fibre,and this 8'5 parts of fibre held 195 parts of jnice, allowing the remsalning
73:2 parts to run out when pressed, And, as s resalt of this investigation, it may be
said that, even with the best of mills, each part of fibre in the fresh cace will hold
twice to two and a half times its own weight of juice when pressed, and allow only
the surpius to run out.

%It becomes, therefore, an sll-important matter in the selection of varieties of cane
0 choose those which ¢ontain low proportions of ¢rude fibre. Bpesaking generally of
varieties, I have found it almost oniformly the ease that the mnall varieties com-
monly grown for crushing purposes in the North-Western Provinees and Behar con.
tain high proportions of crude fibre, and yield only some 50 fo 56 per cent. of juice
at the mills, On the other hand, the shick canes, some varieties of which are grown
for chewing in the North-Western Provinces, others for crushing in Bengal and the
Decean, oontain aniformly low proportions of erude fibre, and yield from 65 to 70 per
cent. of jaice at the mills.

% Thus, even sssuming that the jonice of the thin warieties is just as rich in sugar
as that of the thick ones (and it is probable that it ia not so rich), the introduction
of thick varieties in place of thin ones wonld mean & direct gain in sugar prodnetion
of about 35 to 30 per cent. over that at present obtained, aud this withont any
forther expenditare on manure, water, &c,

® 137, (B)—Ths amount of phosphoric acid and sifrogen in the mgsrcans crep.—
At Poona the cultivators employ very large amounts of manure for this erop, and it
bas been further demonstrated by the field experiments that whilst it may be the
cage that these amounts are somewhat larger than neecseary, very beavy dremings
of manure ars desimble, and will readily repay the initial cost. BSo far as
one can draw any conelosion from the three years’ experiments, it would appear that
500 lbe, of nitrogen per acre should be given in order to obtaln » full erop. The
amount of phosphoric acid required is still quite uneertain. Bines it is necessary to
apply such Iarge smounts of manure, it seemed desiralle to gain s knowledge of the
amomnt of these plant-foods which are extracted from the scil by cane crops gene'n.lly,
and I made pevera! determinations to this end. The eans, green tops, and dry leaves
of erops at Cawnpore and Dumraon were weighed, and portions of each submitted
to analyses.  The results obtained showed that in erops weighing 60,000 to 70,000 Ibs,
there was genemlly contained some ‘50 to 60 lba of nitrogen and the same
amount of phosphorie acid. The ecrops at Poona sre fully twice as beavy sa thia,
and it may therefore be said that they remove 100 Iba. or more of each of these
phnt_:loodu There is consequently a considerable balanee unsesounted for. 1 bave
examined the resulta of the apalyses of the Foons (Ménjri) farm sofls, snd, judging
by these, this balanee of plant-food is still in the soil, and no material amount hes
been loet by drainage up to the present.

“1I8. Comcinding remarks.—As to the general importance of experiments on the
sugnfcane crop, it i» almast unnecessary for me to say saything. It is elenr in the first
place that 20 long as India has to import sogar (the net mmount is sbout 75000 tons
nnl.:ml.ly),themilmm for an inereased production. It is also clear that, whilst an
lrucled'diﬁ,'hiehilmmtothe people generally, is inported, the cost of pro-
duction is higher than it should be, But this is not all, for the greatey part of the
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sugar prodnced goes to the cities, and it thus becomes in & measure & luxury. Then,
100, there ix the difference between the outturn per acre as realised in the Deccan and
Bengal on the one hand, where, with good varieties and good methods of cultivation,
some 3} to 4 tons of raw sugar i8 obtained, and in Behar and the North-Western
Provinces on the other, where the outturn ia certainly nof more than 1 to 1} tons per
acre, and is often much less.

* A has been shown in the course of this saction of my report, there is no need to
go outside of India for good varieties, mor to other countries for good methods of
cultivation, The best of varieties arc met with ; aud the methods of cultivation in
soma parts are very perfect. What is wanted is the introduction of these good
varieties and good methods into those parts, partionlarly the North-Western Provinces
shd Behar, which Provinces, it mnst be recollected, include much the largest area
under oane of any Provinoea of India.”
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DESORIPTICN OF VARIETIES OF SUGARCANE,

(BY DR. LeaTrER aND MR, MoLLISON.)

The following notes contain a description of a number of varieties of
sugarcane which have been examined. It is possible that some of
these are culiivated in other parts of India; doubtless also there are
many other varieties which still remain to be deseribed, and the
writers think that the following introduetory remarks will be of
assistance to other agriculturists, not only in the recognition of varieties
inoluded in these notes and growing elsewhere, but that they will
admit of desoriptions of other varieties being reduced to a common
standard. It must be stated, however, at the outset that, although
among varieties of sngarcane each possesses particular markings or
golours (to be presently dealt with in detail), there is usually in the
case of any one partioular variety considerable latitude within which
appearances vary. Kor example, if a number of canes of the madrdss
pounda of the North-Western Provinces or the pundia of Poona or the
samséra of Burdwan be examined, it can be at once seen that the
eolonr varies in any of these varieties from ereen to straw vellow, but
the colour may be modified, so that some canes may be almost entirely
green, whilst in others some portions may be entirely yellow or the
yellow may have an orange tinge. The latter tinge is particularly
notigeable on canes growing on the headlands and, therefore, rather
fully exposed to the sun. In the madrési pounda this orange yellow

" colour is sometimes the general colour of the whole cane. The same,
variety nay vary in shape betweon the nodes ; a cane muy be generally
of, say, type A (vide diagram at page 152), but somie of the canes in the
bundle may possess shape of type C more especially at the lower end ;
or, agrin, & cane may have grown in type E at one part (frequently the
upper end), the remainder heing straight.

Correspondingly great variations will be found among varieties in
respect of other particulars, such as the extent to which aérial roots
develope, the colour and shape of the rings at the nodes, &o.

At the ssme time ench variety is distinet, and when Ganes of two
varioties are placed togother, ‘the differences become much ' more
apparent thao if they are separately examined.

Qcoasionallv no differences ean be detected between the striped
canes of two varieties. For example, the mungo -and bhurli. canes of
Bohar are so muoh alike that they are indistinguishable when strippsd
of the leaves; the leaves of the two are; however, quite distinct, those

0
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of the mungos being of & paler green and inclined to crumple up,
whilst those of the bhurli variety are darker in colour and remain
flatter. Such a case is, however, in the experience of the writers,
exoeptional, and varieties, as a rule, are sufficiently distinct to enable
one to recognize them without ihe leaves. In fact, the leaves are
sommonly of but little assistance in determining the variety.

1n the following paragraphs the points which have been more
particularly examined are dealt with in detail,

Sugarcane may be of the following colonrs :—

- (1) Pale yellow or drab.
{2) Pale yallow and gresn.
(3) Nenrly entirely green.
(4) Purple or purple red.
- (&) Purple and yellow green in stripes.
© . {6) A more or less intimate mixture of dull purple and dull green, best
deseribed as a dirty colour,

Of these, however, only (4), (5) and (6) are really so distinct that the
cane can be definitely said to belong fo the one or the other. A striped
cane; for instance, is always striped purple with yellow or yellow green,
A cane that might be classed as wholly purple, when minutely
examined, may or may not have longitudinal stripes of & darker or

“lighter colour, these being most distinctly marked on the upper inter-
nodes and only faintly marked on the lower., In parple canes the
depth of colour wmay vary from very dark purple to a light reddish
purple. It is at times practically impossible to decide whether s parti-
calar” cane should be classed ss pale yellow or drab, or pale yellow and
green, and again itis hard to differentiate between pale yellow and
green and nearly eutirely green. It has been found that some
varigties are almost or quite destituie of green in a certam ain_field, e.g.,
bettc babbu”it"Belgaum and dhaur and rééva in the North-Westorn
Provinees ; bul tinges of green are frequently found on the same
variely when cultivated under other conditions, e.g., betta kablu,
which at Poona had tinges of green on it. The same may be said of
canes boing all green. Sometimes & variety will be quite destitute of
yellow in a ceriain field, but the same variety will be found in another
field or locality to be quite yellow in places. For example, the mungo
at Rosa was entirely green, whilst at Bira Banki it was partly yellow.
The simplest plan is, therefore, to clas all canes of 2 yellow or yellow-
ish green or green colour {ogether, and state the colour as found
in a particular variety when examined,
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- Canes might then be divided into. four olasses as ‘regards colour,
namely :—

(1) Yellow or green or both.

(2) Purple. .
(3) Purple and yellowish green in stripes,
(4) Purple and greea mixed to form a dirty colonr,

It not infrequently happens that a yel low green cane will have very
distinet patches of red or pink wpon it. Such, for example, is the
ré&muwie of Sitdpur District, North-Western Provinces, But this is quite
distinet from the purple colour of canes belonging to classes 2 and 3.

In reference to the colour of canes, several other pomts are
deserving of notice.

Very frequently patches or smudges of dirty black are found
adhering to a cane. This is quite external, and may readily be rubbed
off, It cannot be said that these smudges are churacteristic ; they are
found on some varieties, not on others, growing in the same field, and
the origin of the smudges has not been determined. Then tinges of
pink or red appear on some canes, especially just above the nodes
where the leaf still adheres. This coloaris not always on every cane
of one variety in the same field, but is apparently a common characteris-
tic on some varieties. For instance, the rdmwie cane of the North-
Western Provinces was tinged with pink at Sitépur (Oudh) and in one
of the fields examined st Bfra Banki (OQudh), but in another field of
this variety ut Bara Banki this colour was almost entirely absent.

There i3 on some varieties a mass of waxy bloom which govers
tha cane more or .less, and the presence or absence of this bloom,
as also the degree to which it covers s cane, seoms to be quite
charaateristio of varieties.

Sugarcanes have very characteristic shapes, some of the principal
ones being depioted in the diagram on page 152 and shown as A, B,
C, D and E.  Of these the first three are perhaps the most common.

A——represents one which has distinet contraction st the nodes, but
is otherwise a cane of practioslly uniform thickness.

B—represents a cane which is practicaily of uniform thickness
throughout its length, there being no perceptible contraction or expan-

sion at the nodes.

C~—represents s cane which is eontracted at the nodes, and becomeg
dmtmoﬂy enlarged between the nodas.

Other pointa of
oolonr,

Bloom.

General ahape,
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D-—represents one in which the nodes are distinotly Jarger than the
cane, and it then becomes narrower hetween the nodes. This apparent-
ly is not a common shape.

Finally, E—represents a cane which has a zig-zag form from joint
to joint.

The nodes of canes are ijmmMnxﬁd&Lmrked:
There are always two bands—one immediately above the node
marked N, in the disgram. This is about as broad as the buds
are . long before they commence fo grow; also it is from this
band that the roots develope either as aérial roots or when oané sets are

lanted. The little dots or growing points of the foture roots are
lways perceptible. In some varioties they are much more distinct
\than in others, In fully mature canes the root duts of the lower nodes

present a roughened appearance a3 if the roots had started tes grow.

Yoot dot band varies, but is generally lighter ooloured than the main

part of the cane. Immediately below the node is another band,
marked N in the diagram, of about the same breadth as the opper
one. This band is generally of a grayish or_ bluish grey colour,
occasioned partly by the coating of wax which is invariably presant on
this part of a gane, however little wax may be attached to other parts,
The grey cﬂ;gtl;_cgmmonly terminates_suddenly, thne making a very
distinct band ; it sometimes, however, extends downwards on the main
part of the cane, and only gradually changes to the genersi colour of

the cane. Such is the case, for example, on some canes of hullu kabbu
of Belgaum.. '

The shapes of these two bands also vary. Sometines the cane
is contracted ai both bands, but more commonly the contraction is
only slight at the upper one, bat comsiderable at the lower
one. The different types of nodes are graphically represented in the
diagram, of which A, B and C are very common. In aldition to
these, there is a ring marked N, in the disgram, which i common
to many varieties, but almost, if not gquite, abeent in the case of
others, The ring, if distinct, is about 1" wide, and is common| B
decided orange colonr. Very frequently, however, it is not uniformly
distinot in any ome variety, and not of uniform width or prominence
on all the nodes of the same variety.

The buds vary in shape, size and colour among varieties, but
since their shape and colour vary according to whether they have
commenced to grow or not, care must be taken to notice this
point in examining them, At the same fime on some varietios

-zAt the upper nodes they present a smooth surface, The colour of the
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(if not over ripe) they are uniformly rounded or oval, whilst in
the case of othera they are mors pointed. In some varieties the scale-
like covering which protects the buds is coarse and fibrous in texture ;
in others it is smooth, thin and shining,

Regarding the little dots indicating the seat of the growing point
of the future root, not much need be said. They are distinet on some
varieties, but only just perceptible on others,

Sugarcanes have & general tendency tfo throw out agrial roots
from_the modes which are near the ground, but some varieties 'produce
them, not only close to the ground, but for some distance up
the cane. Qocasionally this is s very pronounced characteristic.
For example, the Shéhdranpurs and the madrisi or madrési pounda
of the North-Western Provinces and the samséra of * Bengal
frequently produces them over its entire length, and, moreover,
the nérial roots of one node grow towards and _}om those of the
next node. LA

The girth of canes varies apparently, not only between vnnehes,
but also according to the perfeotion of growth of the variety, Gehér-
ally, however; it may be said that the girth of a thin specimen of
any one variety will not be less than 3th of that of a really good specimen
of that variety, For this reason the girth of a caue is a most import-
ant consideration. If an unknown variety has a general thiockness of
2", but is similar in other points to one having a general girth of 4%, it
may be suid with certainty that they are different varieties, The girth
of some varieties is almost uniform thronghout the entire length. On
the other hand, sometimes canes are thinner at the top end than at the
botliom, and less frequently they are thinner at both ends than in the
middle.

The length bstween the nodes of & cane varies very considerably,
but. nevertheless well grown canes s of all varieties appear fo be charae-

The hullu  kabbu of Ba]gnum, for example, has generally long
inter-nodes, whilst the detta kabbu of Belgaum has frequently short
ones, The malabdri cane of Surat has generally long inter-nodes.
The meva cane of the same district has invariably short inter-nodes,
If a crop of cane of any variety is stunted in growth for want of manure
or any other cause, the internodes are invariably short.

But although such broad distinctions as the above may be made
between canes generally, it is not always easy to decide to which
variety o cane belongs. The shape of canes and their colours merge in
» measure the one into the other.

Root dotn,

Agrial roots.

Qirth,

Length betwean
nodes,

Geneszal remarks,



Vernaqnlar names.

158

In the case of oolour, any cane may be easily placed under one of
the four groupa which have been suggested ; but in the case of the
colonr and distinctness of the bands of the nodes, whether the ring
(marked N, in the diagram) is distinct or not, whethor 8 cane is en-
larged or contracted between the nodes, &c., whether aérial roots are
common to a variety, what the shape of the buds is, &c., &ec., it is fre-
quently difficult to say positively what would be an accurate description
for any one variety. Nevertheless, if, in describing canes, the various
points be noted on the above indicated lines, descriptions given by
different persons of the same variety would probably agree more com-
pletely than if such deseriptions were referred to no general standard.

That the cultivators can recoguise the varieties of their particular
district there is not the least doubt, and if they all spoke the same
tongue, the recognition of the many varieties grown in Indiz would
be a very simple matter. Unfortunately, the names given by the

people are not always of much value.
In the North-Western Provinces and Oudh not much difficalty has

been experienced in this respeot.

In the Southern Marfitha Conntry, however, much confusion exists
among the names, a8 the following instances will shaw. There are
three thick oanes grown, one being 8 green yellow cane (the pundia
of Poona), a second is entirely purple, and the third is striped purple
and yellow green. :

The pundiz is called pundia throvghont the Southern Mardtha
Country, but it is also called bile kabbu (i.e., white cane) and rasddli
kabbu at Dhirwdr. The purple cane is generally called kdre kabbu,
but is also called rasdla kabbu in some villages. The striped ocane is
called raséla, rascli, rasvili or rdmrasddli.

‘When one enquires into the meaning of these words, the oause of the
confusion becvmes apvarent. Bile menns * white,” and is doubtless
applied by the people to that variety of the three which is yellowish
green in colonr (that is, lightest in colour) to distinguish it from the
purple ones, °

Rasdla or rasvila or rasdali, all of which are probably the same
words differently pronounced, means juicy, and the term is applied to
all the three varieties, because they are more juicy than the thin varieties
also grown in the Sonthern Maritha Country,

In the nsme rémrasddli, the prefix rdm is derived from rdm —
God, and is probably spplied to the siriped cane, becavse it is the
prettioet of the three,

In finding the different varieties of cane in a district, the culti-
vators have been found of the greatest assistance to the writers ; they
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will readily’ indicate the fields in which the different varieties are
grown, and the measurements and other descriptive remarks may then
be made without any trouble.

The foregoing has only reference to the sppearuoce and size of canes. Jufee of canes,
It remains to say a word with regard to the juice.

The percentage of juice obtainahle in the.iron mill from any yariety
is apparently fairly constant, (Vide, for exdmple, the varieties grown
at Belgaum and Dhérwar desoribed further on.) :

So far as the experience of the writers goes, thick canes wﬂl give from
68 to 72 per gent., while from thin ones only 50 {0 6Q per gent. will
be obtained. Consequently, it is most important to find out if this rule
‘may be relied upon. The subject is dealt with more fully in Agricul-
tural Ledger No. 19 of 1896 at pages 18 to 20. The proportion of juice
extractable may be readily determined by passing about 100 lbs, of
cleaned onne of any .one variety through an iron mill and weighing
the juics obinined. The percentage of sugar in the juice can be
approximately determined from the specific gravity, and this subject
has been dealt with in a special paper on the chemical gomposition of
sugarcane. (Agricultural Ledger Series No. 3 of 1897))

DETAILED DESCRIPTION OF DIFFERENT VARIETIES
OF SUGARCANE. oy, o ne

(A)—DBoMBAY PRESIDENCY VARIETIES,

(Ezamined by MR, MOLLISON,)
Variety— Khajuria or.meva.
Where groun—=Surat Distriot, Ehajaria er meva.
General appearance—A yellow green cnne of medium thiokness;
tall and fairly soft ; used only for raw eating ; tillers froely ;
ratoons well ; grows in olumps,
Type—C; mter-nodes only slightly bulged. -
Bloom—A little,
Nodes—Ring N, —Not distinot.
Band Ny—Irregular in shape ; yellow or oream colonr - ; root
dots well marked.
Band N;—Well defined ; blue grey colour.
Height—About 6 feet without tops when well grown.
Girth—3}" to 83" ; almost uniform from root to top,
Inter-nodes—2% to 8 inches ; characteristically ehort.
Aerial roots—Ou thres or four podes near root only.
Buds—Very prominent ; rounded ; shatp point ; covered with
ahmmg scale-like covering, except on lower nodes, where the
coveriny is brown and fibrous.
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Poona Farm Crop. -
1896, 18917.

(Fresh Imports.)  (Acclimatized 1 year.)
Percentage of jmice to cane ... 59°15 67956
Do.  of sugar to juice ... 1098 1480
Do.  of glucose in juice ... 140 1-00
Variety— Malabéri,

Where. groun—Surat District.

Generol appearance—A fairly thick, iall, soft cane ; yellow green
colour; cane generslly somewhat bent at top end; does not
ratoon well, ’ '

Type—C ; inter-nodes fairly bulged.

Bloom—Very little.

Nodes~Ring N, —Indistinet on lower nodes ; faitly well marked

on upper nodes ; pale yellow and green ; root dots well
marked.
Band N,—Yellow and green ; root dots well marked.
Band N s—Light, blue-grey oolour.
Height—1} to 9 feet without tops when well grown.
Girth—4* to 43",
Inter-nodes—33 to 53".
Aerial roots—On three or four lower nodes only,
Buds—Very small ; covered with fibrous dull brown covering.

Variety~—Vdnsi or bamboo, same as betta kabbu of Southern
Maritha Country.

Where grown—=Surat and Belgaum Districts,

General appearance—A cream coloured or light yellow cane ; verti-
cally scored with black or brown lines ; very tall ; thip a.nd bard ;
of uniform thickness thronghout ; the leaves are narrow and long,
and the dried dead leaves enclose tbe cane, and thus protect it
from damage by jackals and pigs.

Type—B, _ _

Bloom—Gcod deal ; black patches numerons.

Nodes—Ring N, —Distinct dull yellow colour.

Band N g—Regular in width ; cream colour ; root dots not
numerouns and not distinetly marked.

‘Band N,—XNot well marked ; hgh grey colour ; lomotm:es
nearly white.

grown.
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Girth—2}" to 33",

Inter-nodes—-83" to 5.

derial voots—On four to six lower nodes,

Buds—Rounded ; small; not prominent ; shining light green secale
covering on upper and brown or khdki seales on lower buds,

Dr. Leather’s Analysts— ' ’
Belganm Crop  Poona Farm Crop
(bstta kabdw). (bamboo or vinest).

1898, 1896, 1897,

(Local). (Fresh Imports.) (Acclimatized 1 year.)
Precentoge of juice to cane ... 6000 5770 5309
Do. of sugar to juice . 1364 858 1460
Do,  of gincose in juice... 095 154 100

Variety—Bhuri,

Where grown—=Surat District.

General appearancewA fuirly tall, moderately thiok, hard cane; the
colour varies batween the lower and upper mter-nodes oonsnderabiy,
the lower ones are a dirty looking admixture of brown, dull purple,
and duoll green ; the upper nodes are dull purple, mixed with a
good deal of dull green ; the canes are mostly scored or blotched
with grey. '

Type—E ; only slightly zig-zag in shape.

Nodes—Ring N,—Not very distinotly marked.

Band Ny—DNot distinetly marked, but varies with the cane
in colour betweéen upper and lower nodes ; root dots
very prominent.

Band Ng—Hardly observable in lower nodes; a ring of
grey bloom on upper nodes.

Height—Without tops 6 to 7 feet when well grown,

Girth—3}" to 33",

Inter-nodes—383" to 43",

Buds—TFairly large; flattened ; pointed ; covered with fibrous khgki
coloured scales.

Aerial voots—On lower nodes,

Variety— Phojbhuri,

Where grown—Surat District,

Geneval appearance~Very like bhuri in appesrance, excepling
that the colour is yellow green on upper inter-nodes, but irregularly
tinged here and there, with brown and purple on lowur inter-nodes,

Type—E ; only slightly zig-zag in shape.

Bioom—A little.

]

Bhurt.

Phojbhnrf,
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Nodes—Ring N, ~Faintly marked.
Band Ny—~Irregular in width ; yellow or green in colour;
root dots fairly distinetly marked.
Band N;—Faintly marked on lower nodes, but more dis-
tinctly on upper ones; blue grey colour,
Height~6 to T feet when well grown.
Girth—38Y to 4",
Inter-nodes—8}" to 4}".
Buds—Medium size; flat; pointed ;. covered with khdks coloured
scales.
Aerial roots—On lower nodes, .

Variety—Songadi,

Where grown—3urat District,

General appearance—A. dull purple, mixed with dull green ; scored
irregularly with khdki coloured marks ; this cane is tall, hard,
and nearly of uniform thickness thronghout the whole length,

Type—E.

Bloom—None.

Nodes—Ring N, ~Very wide and irregular in shape; varies in

colour, generally parple,

Band N,—Irregular in shape and colour; root dots
distinct and lighter in colonr ; thin band.

Band Nz;—Regular in shape, but varies in colour through-
out the length of the cane in a very erratic manner,

Height—8 to 10 feet without tops when well grown.

Girth—33" to 4",

Inter-nodes—3" to 6'.

Aérial roots—On lower nodes only.

Buds—Fairly large, flat, pointed, and khdki coloured.

Variety—Kali jadi.

Where grown—~Surat District,

General appearance—A tall, hard cane of almost mniform thickness
from root to top ; dull purple in colonr; scored and blotched with
khiki colour.

Type—E ; but internodes only slightly zig-zag.

Bloom~—-A little.

Nodes—Ring N,—Indistinet on lower nodes ; distinet and yellow

green colour on upper nodes.

Band N,—Purple with fainily marked root dots on lower
nodes ; pale green on upper nodes, )

Band N3—Distinct band of blue grey bloom,
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Height—- to 7 feet when well grown,
Girth—3}" to 4",

Inter-nodes—4" to 43",

Aerial roots—Very fow.

Buds-—Small, flat, blunt, and kidks coloured,

Variety—Deogadt.
Where grown—Ratndgiri District.
General appearance—A very tall, straight, fairly thick case ; moder-
ately hard ; smooth; yellow and pale green in colour,
Type—A ; inter-nodes very slightly bulged.
Bloom—Very slight.
Nodes—Ring N, —Distinotly marked ; very regular in widith ; nar-
row ; varies in colour, mostly deep yellow.
Band Ny,—~Very regunlar; distinetly marked ; green yellow
in-golour ; root dots numerous and very distinct.
Band Ny—Groy blue in colour and very distinct.
Height—T1 1o 8 feet without tops ; very well grown canes over 10 feet
without tops.
Girth—3}" to 4}"; middle inter-nodes slightly thicker than lower
and upper ones.
Inter-nodes—3%" to 53",
Aerial roots—None,

Buds—Small, rounded, fuu‘ly sharp points ; covered with a shining

scale covering ; varies in golour,
Dr, Leather’s Analysis—

Poona Farm Crop.

1896. 1897.

’ (Fresh Imports.)  (Acclimatized 1 year)
Porcentage of jnioe to cane ... 7060 68'0
Da.  of sugar to juice .. 11-46 1449
Do.  of gluoose in juice... 187 09

Variety-—dhim yellow-green; ssme as Poona pundia and pundia
of Belgaum, &e. -

Where grown—Méghim, Thina District.

General appearance—A  thick, soft, tall emne, tapering to small
inter-nodes at the top ; yellow green in colour ; cane generlly
bent or crooked.

T'ype—C ; inter-nodes bulged considerably, especially at the top end
cane much inolined to orack vertically before ripening hke !
soft thick varieties ; ratoons well.

Bloom—Good deal. ' AScales'.

Mdhim
green’;
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Nodes—Ring N,—Irregular ; not particularly noticeabls ; orange,

Band N,—Wide and irregular in shape; yellow or yellow-

ish green ; root dots numerous and ensily seen.

Band N;~-Wide; distinct ; blue-grey in colour.
Height—17% to 9 feet without tops ; some canes 10 feet long.
Girth—43" to 5",

Inter-nodes—8}" to 5",

Aerial roots—Few or none.

Buds—Rounded, prominent, moderate in size ; covered with dull
brown or kh4ki fibrows covering.

Dr. Leather’s Analysis—

Poona Farm Crop. Belgawm

(M4him Yellow green.) (Pundia) Crop.
1896, 1897. 1896, (Pundia)

(Fresh Im- (Acclima-  (Lecal) 1896.

ports) tized 1 year.) (1oeal))

Percentage of juice to cane ... T100 70'68 68to 78 68to 73
Do. of sugar to juice ... 1288 14°80 16 to17-4 18-71%0 1T-49

Do.  of glucose in jmice., 1787 030 12% 14 0388t0 157

Variety — Green Mauritius,

Where grown—Imported in 1893 by the Bombay Agricultural
Department.

General appearance —A tall, moderately thick, fairly hard cane ;
lower inter-nodes green ; colour changes gradually towards the top
to a pale yellow tinged with green ; cane flowers freely and inclined
to produce side shoots prematurely ; il tillers and ratoons well,

Type—A. :

Bloom—None,

Nodes—Ring N,—Well marked ; mther wide ; much the same

ocolour as the oane.

Band N,—Mostly pale yellow, tinged with green ; regular
in width ; root dots fairly well marked.

Band N ,—Distinct ; light blue grey in colour,

Height—T1 o 7} feet without tope.

Girth—33" to 4",

Inter-nodes—34" to 43",

Aerial roots—Few or none. .

Buds—Round ; fairly prominent ; slightly poeinted ; covered by s
light khdki fibrous covering.

Dr. Leather’s dnalysis— Poona Farm Crop.
1846, 1897,

Percentage of juice to ane... s 6570 6875

De. of sugar t3 juice . 1471 1410

De. of glocose in juice ... 999 140
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Variety—Rasdiili ; rasvdls ; rasdli; that is, juicy.
Where grown—Haliydl, K4nara District.
General appearance—A. tall, fairly hard, yellow green cane of
moderate thickness,
Type—A.
Bloom—Little or none.
Nodes—Ring N, —Distinet ; narrow ; varies in colour ; mostly
green or yellow,
Band N,—Wide ; fairly regular in width ; root dote
pumerous and distinot.
Band Ny—Wide ; distinet ; blue grey in colour.
Height—T7 to 7} feet without tops when well grown,
Girth—3}" to 83",
Inter-nodes—35" to 6",
Buds——3mall; prominent ; rounded ; covered by brown or kidki
scales.
Dr. Leather’s Analysis—

Poona Farm Crop.

1898, 1897.
(Fresh (Asclimatized
Imports,) -1 year.)
Porcentage of jujce to cane ... we 6040 632-14
Do.  of engar to juice ... . 13718 1530
Do.  of glucose in juice vee 149 1-00

Variety— Yellow green,

Where grown— Bijdpur, Bégalkot, Bijapur District.

General appeavance—A yellow green cane; fair in length and
thickness ; slightly scored with brown ; lower inter-nodes not
so thiok a3 those in middle of cane,

Type—A, sometimes C ; internodes very slightly bulged.

Bloom— A little.

Neodes—Ring N, — Distinotly marked in upper nodes, bot not so dis-
tinot on the lower ones ; varies in colour, but commonly
part of ring Bright brown.

Band N, —Distinatly marked ; pale green and yellow in
oolour ; root dots very distinotly marked.
Band Ng~Very distinet and regular ; of blue grey colour.

Height—8 to 8} feet without tops when well grown.

Girth—4" to 41", )

Inter-nodes—Very regular, in length 4}" Lo 5",

Aerial roots—None,

Buds—Suall ; rounded ; pointed ; covered with khaki coloured scales.

Rasdili ; xas vdli;
rasdlis.

Yallow green.
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Dr. Leather's Analysis—
Poous Farm Crop.

(Bijipur ¥Ycllow green.) (Bigalkot Ycllow green.)
1896. 1897, 18986, 1897,
(Fresh  (Acclimn~ (Fresh (Acclimatized

Imports.) tized 1 year) Imports,) 1 year.)

Pereentage of juice to cane ... 70°40 70-62 68-40 68756
Do.  of sugar to juicc .. 1430 16-60 1254 1640
Do,  of glucose in juico w.  1°57 110 I 1-40

Vardety— Hullu kabbu (hulln = grass and kabbu == sugsrcane).

Wihere grown-—Southern Mardtha Couniry,

General appearance—A very thin, tall, hard cane ; yellow green in
colour ; generally bent towards the top ; mapy dirty patches;
cane securely enclosed in dead side leaves ; tijlers freely ; ratoons
well.

Type—Generally B.

Bloom—Good deal.

Nodes—Ring Ni1—Orange yellow, tinged with greem on upper

nodes.
Band N,—Dull yellow ; root dots distinet.
Band N;—Grey.

Height—1 to 8 feet ; some caneg 10 foet without tops when well
grown,

Girth—1%" to 2", ’

Tnter-nodes—5" to 7,

Aerial- roots— A fow on lower nodes only.

Buds—Slightly prominent ; elliptical ; lower buds covered by brown
scales ; upper ones light green in colour.

Dr. Leather’s Analysis—
Poons Farm Crop. Belgaum Crop.
1896. 1897. 1896,
(Fresh  (Acelimatized (Local.)
Imports.) 1 year.)

Percentage of juice to cane .. 52:60 56°17 8590 to 5480
Do.  of sugar to juice e  16:06 1690 1437 to 1492
Lo.  of glocose in jnice ... A trace only. «+ 070 A trace to 074

Variety— Yellor-green.

Where grown—Rinebennur, Dharwar District ; and Chikodi, Bel- -
gaum District.

General appearance—A light green or yellow cane ; moderately
thick; fairly tall and soft.

Type—A, somelimes C ; inter-nodes slightly bulged ; nodes not pro-
. minent,
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" Bloom-—~Some, :

Nodes—Ring N1—Distinetly marked ; narrow; dull orange brown
* in golour, which, however, varies in lower nodes,
Band N,—Distinotly marked ; wide ; root dots distinet and

numerous,

Band N;—Distinot ; wide-; dull grey in colour,

Height—64% to T feet without tops when well grown,

Girth—3" to 4%, '

Inter-nodes—3" to 5.

Aerial roots—None, _

Buds—Small ; round or oval ; blunt ; covered by dull hati soale-

like govering, which gets fibrous on lower buds.
Dr. Leather’s Analysis—

Poona Farm Crop.
(Chikodi Yellow-green.) (Rsnebennur Cane.)

1894, 1897, 1896.
(Fresh (Acolimatized (Fresh
Importa.) 1 year.) Tmports.)
Percentage of juico to cane ... 6560 68-47 6410
Do.  of sugar to juice w. 1135 1490 1%°04
Do.  of glucoss in jufce., 1-80 190 148

Variety—Sanna bile kabbu (sarha = small, bile = white, kabbu gonuy bite kabba.
= SUgareane).

Where grown—Khindpura, Belgaum Distriot; Southera Maratha
Country,

General appearance—A tall, straight yellow ocane, tinged irregu-
larly with pale green with vertica]l red brown scores on lower
end ; characteristio bright erange red colouring on leaf sheaths
of upper leaves; dry leaves closaly enclose ihe cane ; many
dirty patches on cane ; tillers freely and ratoons well.

Type—B.

Bloom—A little.

Nodes—Ring N1—Very distinot ; deep yellow ; fairly narrow, '

Band Ny—Cream colour, well marked ; root dots fairly
distinet.
Band N¢-Distinct ; light blue grey colour,

Hoight—8% to 10 feet without tops when well grown,

Girth—3}" io 4" ; uniform,

Tnter-nodes—4" to 43",

Aérial roots—Hardly sny.

Buds—Small, rounded, and prominent ; lower buds kAdk? coloure”’
uppet buds pale yellow and green. , oval,
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Dr. Leather’s Analysis—
Poona Farm Crop, Ehéndpur Orop.

1898. 1897, 1898,
(Fresh {Acclimatised {Locsal.)
Imports.) 1 yesr)
Percentage of juice to cane ... 6000 £8-320 58'30
Do.  of sugar to jnice ... 1788 1600 18-81
Do.  of glucose in juice ... 068 0-80 109

Varizty—Red or purple Mauriius.

Where grown—Imported in 1893 by the Bombay Agrioultnral
Department.

General appearance—A tall, thick, hard cane ; general colour purple
or bright purple on lower inter-nodes ; the colouring gets lighter
and brighter towards the upper inter-nodes ; distinot, almost black,
vertical stripes in most of the inter-nodes resembling stresked
cane ; the oane has a shining appearance ; leaves somotimes
variegated in colour; tillers freely ; inolined to flower, nlso to
produce side shoots prematurely.

Type—A.

Bloom—None.

Nodes—Ring N1—Very distindkt and, except in lower nodes, of

cream colour,

Band N,—Colour variable, butalways lighter than the
general colonr of the came; mostly dull yellow, irregu-
Iarly tinged with red or purple; root dots very distinct
ench dot surrounded by s light ooloured circle.

Band N;—Very distinct ; doll blue grey in colour.

Height—S8 to 9 feet without tops.

Girth—4* to 43" uniform,

Inter-nodes—413* to 6",

Aerial roots—Few or none.

Buds—BSmall ; round ; covered by a shining scale covering ; light
colour on the upper nodes and dull purple on the lower one.

Dr. Leather’s Analysie—

Poons Farm Crop.
1898, 1897,

Percentage of juice to cane ... e e 66T 8547
Do. of sugar to juice ... o .. .., 1388 1250
Do. of glucose in juice e aar v 162 120

* Variety—Purple cane.

“*Rere growm—Bijapur District ; Passein, Théna District,
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General appearance—A fairly tall and moderately thick cane ; lower
inter-nodes dull purple, irregularly scored vertically with dull £xd#s
colour ; upper inter-nodes lighter in colour, with a streaked appear-
ance ; slightly resembling streaked cane.

Type—E.

Bloom-—None.

Nodes—Ring N, ~Indistinot ; of variable colom' ; upper nodes pale

yel]ow 3 lower ones dull purple.

Band N,~—Pale yellow in upper nodes; pale dull and brown
and purple in lower ones,

Band N, —Very distinot ; light blue grey in colonr.

Height—7 to 8 feet without tops when well grown.

Girth—33" to 4" lower inter-nodes consldembly smaller in diameter
than the mxddlo ones.

Inter-nodes—33" to 5"

Aerial roots— Very few or none,

Buds—Narrow ; long; pointed; covered with fibrous scale-like
covering ; upper buds inclined to shoot early.

Dr. Leather’s Analysis—
Poona Farm Crop.
(Bijipur Purple Cane.) ‘_Ba.ssom Purple Cane.)
!896 1807, 1896. 1897,

(Frenh (Acolimatized (Fresh (Acclimatized
Imports.) 1 year.) Emporty) 1 year.)

Peorcentage of juice to cene ... 6300 6260 5710 6480

Do. of sngar to juice ... 1827 1580 1531 1860

Do.  of gluoose in juice. 138 100 132 170
Variety—Kére kabbu (kére = black, kabbu = sugarcane). Kére kabba,

Where grown—Belgaum, Khdnfipur, Belgaum District; Réne-
bennur, Dharwér District.

General appearance—A. dark purple cane of fair length and moder-
ately thick ; the general colour is tinged with green towards top,
where cane is immature ; ratoons fairly well.

Type—E, but only slightly zig-zag.

Bloom—None.

Nodes—Ring N,—Distinct ; varies in oolour similarly to Band N 9¢

Band Ny—Light purple or yellow green at upper end of
oane ; purple at lower end ; root dots distinot.
Band N —Blue grey.

Height—6 to T} foet without tops when well grown,

Girth—3}" to 33".

Inter-nodes—3" to 47,

Buds—Dull kkdki or light brown in oolour ; medium in size § oval.

1
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Dr. Leather’s Analysisem
Belgaum, Khindpur

Poons Farm Crop. and Rinebennnr
(Belganm (Ehdnépur (Binebennur Crop.
Cane.) Care.) Cans,) (Loeal,)
1896, 18986. 1896, 1896,
Percentage of jnice to cane ... €070 6300 54+40 80-70 to 8600
Do.  of sugar to juice ... 1167 613 1027 1832 to 16:67
‘De, cofglucosein juice,.. 164 257 160 086 to 117

Variety—Rémrasddli,

Where grown—Haliysl, Kanara District,-

General appearance—A fairly:tall soft oane ; uniform in thickness ;
irregularly streaked with dull purple and pale green streaks,
varying very irregularly in width ; ratoons fairly well.

Type—A and E combined ; only slightly zig-zag ; inter-nodes slight-
ly bulged sometimes.

Bloom—A little,

Nodes—Ring N, —Fairly distinet ; varies in colour,

Band Ny,—Regular in shape ; not distinctly marked ; root
dots fairly distinot.
Band N ;—Distinet ; light blue grey in colour.

Height—7 to 8 feet without tops.

Girth—3}" to 4' ; regular throughout.

Inter-nodes—5" to 7", '

Aerial roots—None or few.

Buds—Fair sized ; rounded ; pointed ; covered by fibrons brown
scales,

Dr. Leather’s Analysis—
Poona Parm Crop.
1896, 1897,
(Fresh (Acelimatized

Imports.) 1 yesr.)

Percantage of jnice to cane - - 70710 6370

Do, of sugar to juice aee - 532 1450

Do, of glueose in juica .. e 241 0-80
Vaviety—Streaked cane,

Where grown—Gadag, Dhérwdr District ; also Belgaum and Kh4-
ndpur, Belgaum District.

General appearance—A tall, thick, soft cane ; irregularly streaked
in purple and green or pale purple and yellow colours ; streaks
not so distinct as in ramrasddli.

Type—C and E combined ; but inter-nodes only slightly bulged and
cane only alightly zig-zag in appearance,

Bloom—Good deal,
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Nodes—Ring N,—Fairly well marked ; varying in colour ; upper
nodes yellow ; lower nodes irregular in colour,
Band N,—Irregular ; also varies in colour; root dots very
distinet, but small,
Band N ;—Distinct ; light blue-grey coloured.
Height—1 to 8 feet without tops. ‘
Girth—4" to 43" ; thick canes 5"
Internodes—4" to 5" ; lower internodes slightly smaller in diameter
than the middle ones.
Aerial roots—None. ,
Buds—Fairly large ; pointed ; prominent; covered with Zhdki-
coloured scales.

Dr, Leather’s Analysis—
Poona Farm Crop. Belgaum, Khin§pur,
(Streaked Cane from Gadag.) sand Gadag:Crop.
1896, 1887. {Loaal.):
(Fresh (Acclimatized o
Imports,) 1 year.) 1896.
Percentage of joice tocane ... 7030 69-86 71
Do. of sugar to juice ... 887 1450 1466 to 1787

Do.”  of glucose in juice. %12 060 07% to 139

(B.)—VagRiEt=s oursipe THE Bomeay PrrsmEency.
( Ezamined by Dr, LRATHER,)

Varicty—Madrdsi pounda.
Where grown--Sitdpur ; Béra Banki ; Barellly
General appearance—A thick, orange-yellow to green stmght
cane; this is a very erect strong cane, harder outside tham most
poundas ; little liable to crack lengthwise or to fall down ; it gives
about 70 per cent. of juice, and has about 15 to 16 per cent. of
sagar in the juice (vide Cawnpore Farm Experiments).
Type—A, frequently C,
Bloom—None.
Nodes—Ring N;—Generally indistinct or absent,
Band Ny—Drab or green ; root dots prominent.
Band N ;—Distinct ; gray coloured.
Height—5 to 8 feet.
Girth—4" to 45",
Internodes—3}* to 5",
Aerial roots-~Common ; they grow from one node to the other like
the Sh&hdranpori pounda.
Dry leaves— Gonerally open oui,

' Madydsi pounda,
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Bamedes.  Vapigty—Samséra,
Where grown—Dumraon ; Burdwan.
General appearance—A Yyellow greeu cane ; frequently lemon yel-
low, or orange coloured where exposed to sunlight; erect.
Type—C, sometimes A,
Bloom—Very little ; no scorings.
Nodes—Ring N;—Narrow ; indistinct.
Band N,—Orange or yellow-green ; root dots distinot,
Band N;—Well defined ; gray.
Height—4 to 6 feet at Dumraon ; 8 to 12 feet at Burdwan.
Girth—33" to 4.
Internodes—33%" to 43",
Aerial roots—Many ; they grow from one mode to the next below
in a very characteristic manner.
Buds—Large ; groove narrow deep,
Dry leaves—Open out from cane.

Dr. Leather’s Analysig—
Dumracn Parm Crop. Burdwan Farm Crop. Villsge Village Village
CGastor- Cattle- Castor- cake Cuitle-dnng Kantsl- Banpats, Hartsizasl,

cake Plot, dung Plot.  Plot, Flot, guchi.
Percentage of juice )
tocane ... . 7180 7830 6770
Percentage of sngar

to juice ... e 1235 1536 14-24 1424 1534 15624 1544
Percentage of '

glucose in juice... 18¢ 072 186 186 166 136 186
Bpecific gravity at
165°C. we .. 1,087 1074 1075 1,075 1,079 1,078 1,078

Shibieanpuri.  Variety—Shahdranpuri.

Where grown—Cawnpore and Bareilly.

General appearance—Yellow green coloured ; straight; generally
free from black paiches at Cawnpore, but some patches found at
Bareilly.

Type—Generally C, less frequontly A.

Bloom—A little,

Nodes—Ring Ny~~Indistinct ; green.

Band N,—Orange coloured ; root dots very distinot.
Band N;~Blue gray.

Buds—Very liable to shoot.

Height—4 to 6 feet.

Girth—3}1" to 4.

Internodes~2" to 3° ; sometimes 5",

Aerial roots—Very frequent throughout the whole length of cane,

and grow from one node to the other.
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Dry leaves—Open out and expose the cane.

Dr. Leather’s Analysie— Oawnpore Crop. Bareilly Crop.

Percentage of augar to juice ... 18°54 14:92

Peroentage of glucose in jnice ... 087 037

Bpecific gravity at 16600, ... 1,066 1,070
Variety—Kdjli. - - Kéjli,
Where grown—Burdwan, ‘ '
Genera.', appearance~-A purple cane ; stmght.

pe—A or D,

BIaom—Good deal.

Nodes—Ring N;—Indistinet ; yellow or purple.
Band Ny— Generally yellow on upper part; purple on
lower end ; root dots prominent.
Band Ng—Distinct ; gray.
Height—56 to 8 feet,
Girth—3",
Internodes—38" to 3}".
Aerial roots—Many ; half-way up the cane.

Dz, Leather’s dnalysis— Village Village Village
Hartsimal, Kantalgachi. Banpata.
Parcentage of jolce to cane ... 6600 : 68°10 68-00
Do. of sugar to juice .. 1705 1705 1706
Do, of gurtocane ... 18-00 150 1800
Do, of gluaose in juice 1-54 Y54 154
Spacifie gravity at 16+5° C. ... 1,083 1,080 1,080
Variety—Purpls pounda. Parple pounda,

Where groun—Béra Banki ; Bareilly.

General appearance—Sometimes reddish purple, sometimes very
dark parple.

Bloom—Only on the Band N bolow the nodes.

. Height—5 to 7 feet.

Girth—33" to 43",

Internodes—3" to 43",

Aerial roots—Sometimes at lower end.

Dry leaves—TFall off,

Variety—=Mungo, Mango,
Whare grown—Dumraon.
General appearance—Yellow green coloured ; straight ; seldom
soored and with no black patches ; very like bhurli, but the
leaves are of lighter green colour, and are soft and orumpled up.
Type—B.
~ Bloom——Much,
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Nodes—Ring N,~—Indistinct and drab,
Band Ny—Drub; root dots not very distinet,
Band N —Indistinct.

Height—b to 7 feet.

Girth—2' to 23,

Internodes—383" to 41",
Aerial roois—None.
Buds—Small.
Dry leaves—BRemain folded,
Dr, Leather’s Analysis—
Punreen Favmt Grop, 1897,
Casicpcake Plob,  Osttie-dung Plot,
Percentage of sngar to juice ... 11+78 13-63
Do, of glucoee in jrice... 118 0:46
Bpeecific gravity at 16'5° 0. ... e 1,068 1,064
Variety—Bhurli.

Where grown—Dumraon,
General appearance—A short yellow green coloured cane; stralght
and of uniform thickness; black patches infrequent; scoring
infrequent; very like mungo ; the canes of these two varieties
are almost indistinguishable, but the green leaves are quite
distinct ; those of bhurli are deeper green and mot soft and
crumpled up Like those of mungo
Type—B.
Bloom—~Considerable.
Nodes—Ring N; —Indistinct ; drab,
Band N,—Drab ; green ; root dots distinct.
Band N;—Indistinet ; gray.
Height—4 to 6 foet,
Girth—2" to 27",
Internodes—33%".
Aerial roots—None.
Dry leaves—Bometimes open out ; sometimes remain folded.
Dr. Leather’s Analysis—

Dumracn Fsrm Orop.
Castor-cike Plot.  Cwttle-grng Flok.

Do. of glusose in juice we .. 8470 038
Specific gravity at 156°C. e - 1,067 1074

Varicty—Pansdbi,

+ Where growon—Behea.

eneral appearance—A. cane taller than the mungo and bluwrli with
hich it is grown; green and yellow green coloured ; ereet ;
bhek patches frequent,
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Type—~D.
Bloom—Not much.
Nodes—Ring N, —Indistinct ; narrow ; orange.
Band N,—Drab coloured ; root dots indistinct,
Band Ns—-—Grny.
Height—4 to 6 feet.
Girth—2" to 23",
Internodes—2" to 4",
Aerial roots—Common at lower end.

-

Buds—Small and round.
Dry leaves—Open out from cane.
Dr. Leather’s Analysts—
Percentage of juica to cane e man enn 68050
Do of BUgHr to juiﬂe ase e - s e 14058
Do. of glucose in juice ... ves s we 04

Speaific gravity at 165° C. e ows e e as 1,071

Variety—Khdri.

Whers grown—Dumraon and Burdwan.

General appearance—A tall, thin, hard, yellow green cane ; somes
times pinkish coloured where exposed; at Dumraon quite
straight ; at Burdwan much bent at apper end ; frequently many
black patches ; scorings common.

Type—D.

Bloom—Much,

Nodes.—Ring N, —Very distinet ; orange coloured,

Band Ny—DNarrow ; drab ; root dots indistinet.
Band Ng-~-Not very distinat.

Height—b6 to 8 foet,

Girth—2}" to 2§".

Internodes-—33" to 5%,

Aerial voots—-Some.

Buds—Large ; groove very little developed.

Dry leaves—Open out partly.

Dr. Leather’s Analysis—

Dummon Farm Orop.  Burdwan Farm Crop.
Oastor-cake  Cow-dung Castor-cake Cow-dung

Plat, Flot, Plot, Plot.

Percantage of juice to cane ... ... - 6180
Po. of pugar to juice ... 10-90 1548 16-59 18-96

Do. of glucose in jnice 071 ‘oo 108 036
Specific gravity at 166°C. ... 1,059¢ 1,078 1,078 1,084

* Much laid.
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Variety—Puri.

Where grown—Burdwan.

General appearance—A  clean yellow or yellow green cane;

straight ; no scorings.

Type—B.

Bloom—None.

Nodes—Ring N, —Fairly distinet ; narrow ; lemon coloured.,
Band Ny—Cresm coloured ; root dots distinct.
Band N, —Very distinct ; gray.

Height—4 to 6 foet.

Girth—2}",

Internodes—2%",

Aerial roots—Some,

Buds—Smell,

Dr. Leather’s Analysis—

Peresniage of juice to cane e e 72°18
Do,  of sugur to juice . 1802
Do.. of gur to cane P o 1180
Do.  of glucoee in juice . 076

Bpecific gravity at 155° C., e . 1088

Variety— Dikchan.

Where grown—Cawnpore ; Shahjfhénpur.

General appearance—Yeollow green coloured ; some black patches ;
inclined to grow crooked. '

o T.WQ—D L]

Bloom—A good deal.
Nodes—Ring N,-—Distinct and very broad ; sometimes as broad as
the Band N,
Band N,—Yellow or green coloured ; root dota very pro-
minent.
" Band N;-—Blue gray.
Height—8 to 10 foet.
Girth—2" to 23".
Internodes—4¥ to 5.
Aerial yvoots—Very frequent and extend a long way up the cane ;
only at lower end at Shahjsh&npur.
Dry leaver—Reamain folded.
Dr. Leather’s Analysis—

l’ereenhga of Bugar to juice .. s wee e 1099
of glueome in e - e 49
Bpeu.ﬁe gravity st 156° ({ - o o e 1,080

dey-—DhmI dhaur.
Where grown—Cavwmpore ; Ba.reilly, Shahjihinpur,
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General appearance—Mainly drab coloured, but tinged with green at

the top and bottom ends ; scored longitudinally..
Blsom—Good deal.

Nodes—~Ring N, —Distinet ; orange coloured or brick red; fre-

quently broader at one side than at the other.

Band N;—Drab or green coloured ; root dots distinet and

prominent,
Band Ng—Gray coloured.
 Hetght—b6 to 8 feet.
Girth—2" to 23",
Internodes—5" to 6",
Aerial roots—OQccasionally at lower end.
Dry leaves—Remain folded tight.
Dr. Loather’s Analysis—

Porcentage of sngar to juice .. “e o s 1382

Do.  of glucose in juice ... asa we 067

Specifie gravity at 16-6°C. ... . we e 1,088
Variety—Maina,

Where grown—Cawnpore and Shahjah4npur.

General appearance—Green and drab coloured ; fairly straight, but
the tall ones bend at the top ; scored longitudinally ; black patches

infrequent.
Type—B, sometimes C.
Bloom-—Good deal.

Nodes—Ring N,—Orange coloured and moderately distinct.

Band Ny—~Drab ; root dots very distinot.

Band Ng—Very indistinct,
Height—1 to 8 feet.
Girth—2" to 2}" at Cawnpore ; 2" to 3" at Shahjibdnpur.
Internodes—4" at Cawnpore ; 2" to 8" at Shahjdhdnpur.
Aerial rools—None,

Dry leaves—Reomain folded,
Dr. Leather’s Analysis—
Peroentags of sugar to juiocs - s 13-36
Do. of gluoose in joice . 017
Bpecifie gravity st 15°5° O, . we w1087
Variely—Pansibi.

Where groun—Gorakhpore.

General appearance—A pale green to yellow cane ; straight, in-
clined to sprout at upper end. This is probably not the same s

the Pansdbi grown at Bebaa.

Matna,

Pa.efhi,



Chuni.

Saraoti,

Kaawar.

Kitava,
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Bloom— Soine.

Heryht—6 Yeet,

Girth—23",

Internodes—43" to 5",
Aerial roots—None,

Dry leaves—Remain folded.

Variety— Chun,

Wiere grown---Bareilly, Shaluahunpur
General appearance—Mostly yellow, with pale green ; very hko
*dkra ; but the internodes are longer, and the Band N, is much
darker.

Type~-B.

Bloom—Good deal,

Nodes —Band N, —Distinct ; blue gray.

Height—4 to 6 or 7 feet.

Girth—2" to 24",

Internodes—4" to 6",

erial roots—Common at lower end.

Variety--Sarauti, :

Where grown—Bira Banki. o
Greneral appearance—A whito cane ; buish coloured ut uodes,
Bloom—A little,

Heiylu—3 to 4 feet. -

Girth—1}" to 21",

]Mternﬂdes—-i'y to 3",

Aerial roots—Infrequent.

Varicty— Kanedr. L

Wiere grown—Bdra Banki. -

General appearance—A bluish white colottred cane: , straight,
Bloom—Some.

Height—3 to 5 feet,

Girth—13" to 23",

Iﬂtmoodcx——.%' to 37,

Aerial roots—None,

LDry leaves—Remain folded tight.

: Variety J—-—Aaaca.
Wiere grown—Shahjihinpur and Bd’n Banki,
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General appearance—A pale yellow to green cane,

Bloom—Fair amount, especially at nodes,

Nodes—Almost colourless and smooth,

Height—4 feet.

Girth—2" to 23",

Internodes—8" to 4. .

Aerial ‘roots—A little at lower end.

An experiment made by Mr. Ricketts, Special Manager of Court of
Wards’ Estates, Bira Banki, on 728 square feet gave the following
results. It is equal to .an outturn of 2,154 lbs. gur per acre,
The land was unirrigated alluvium,

. : L,

Cane e - e TR )

Juice ‘au o o e w310

Gur s e P 86

Pergentage of juice to cane . . 62-6

Do, of gur to cone S e 7."2‘
Variety = Rehra. Rehra,

Where grown-—Gorakhpore,

General appearance—A tale yuollow cans ; -inelined "to sprout at
the top end.

Bloom—Sowe,

Nodes—Smooth.

Height—>5 feet,

Girth—23",

Internodes—23" to 83"

Aerial roots—None,

Dry leaves—Open out more or less,

Variety— Rimwie,

Where grown—Sitipur, Bira Banki.

General appearance— A yellow cune with pink patches ; simooth and
- straight ; does not sprout,

Bloom—Much.

Nodes—Smooth, with orange ring above them,
Height—4 1o 6 feet,

Girth—1}" to 2",

Internodes—3" to 6",

Aerial roots—Comnmon nt lower end,

"Dry leaves—Remain folded,

Rdmwie,
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The following figures were obtained in experiments made by Messrs,
Martin and Ricketts, Special Managers, Court of Wards' Estates,
Sitdpur and Béra Banki. Mr, Martin's test was taken on -5 aore,
and shows an outturn of 1,824 1hs, gur per acre ; Mr. Ricketts’ was

on 1,029 square feet, and is equal to 2,270 Ibe. gur per aare,
Mr. Martin's Test,  Mr. Ricketw’ Test,

@idpur,) (Bdra Bankt.)

1bs, 1bs,

Cane e e we 798 600

Jﬂioe TS e e 420 389

G“' - v [11] 57 “

Percentage of juice to ¢cana we 536 578

Do, of gur to cane 1 1149

Variety— Parrérah,

Where grown—Bitdpur.

General appsarance—A straw yellow to pale green coloured cane ;
fairly straight.

Bloom—QGood deal of pale blue.

Nodes—Dark green above node,

Buds—Inclined to sprout,

Height—5 to 6 feet,

Girth—23" to 23",

Internodes—3" to 43",

Aerial roots—None.

Dry leaves—Remain folded tight.

A test made by Mr. Martin, Special Manager of Court of Wards’
Estates, gave the following outturn on  acre, which is equal to

2,848 1bs. gur per aore.

Lbs.

Cane - . - e 1,068
Jutee ... e vam e 17
Gur s e vou - vn 89
Percentage of juice to eane e R e D43
Do.  of gurto cane - . e 83

Variety—Kirwie.

Where groum— Bira Banoki.

General appearance—A pale yellow cane; thinner at lower end
than at upper end. This cane appears to be similar to chuns,

Bloom—A good deal,

Nodes—Bmooth ; Ring N, distinet and orange yellow coloured,

Beight—3 to 5 foet.

Girth—13"t0 2.

Internodes—3" to 5°.

Aerial roots—Some at lower end.

Dry leaves—Remain folded tight.
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Variety— Thun. Thao,
Where grown—=Shahjihdnpur,
General appearance—A yellow green cane, much inglined to sprout
along its whole length ; straight.
Bloom—None.
Height—4 to 5 feet.
. Girth—383" to &',
Internodes—234" to 33",

Variety—Munga. Mungs,

Where grown—Béra Banki.

General appearance—A yellow and bright green coloured cane
straight, ‘

Bloom—Hardly any.

Height—=8 to 7 feet,

Girth—1}" to 2",

TInternodes—4" to 6",

Variety—Munga. ' ‘ Munga

Where grown—Shahjéhéinpur,

General appearance—A bright green coloured cane; inclined to
grow orooked. It is doubtful whether this is the same variety as
that alled munga at Béra Banki.

Type—D. :

Bloom—Hardly any,

Height—6 feet.

Girth—2" to 2}

Internodes—2}" to 4",

Aerial roots—Common for three-fourths of the whole length,

Vanlety—dera. Réka,
Where grown—Shahjdhéinpur.

General appearance—Colour almost white,
Typs—B.

Bloom—A little.

Nodes - Ring N, distinet ; yellow,
Height—1 foet.

Girth—2" to 2j".

Internodes—2}" to S},

Aertal roots—None,

Dry leaves—Remain folded tight.
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GINGER—Zingiber ofiicinale—Rosaoe,
Natural order— Scitamines,

Mar4thi, Ale; Gujarati, A'du; Kanarese, Allg,

Watt says, “ Ginger is not known in a wild state, but it is,
donbtless, a native of tropical Asia, in which it has baen cultivated and
exported from very remote times, It isnow grown inall hot climates,
In India it is grown in all the warmer parts, but ohiefly in the plains.

This plant belongs to 2 family of aromatic herbs with oreeping
root stocks or rhizomes, Turmeric and eardamom belong to the same
family. The ginger plant is a perenninl. The stems are about 18"
to 24" high in a good crop, and do not branch. The leaves are linear
lanceolate; The plant rarely produces flowers in the DBombay
Presidency.

The crop occupies from 1,000 to 1,500 acres annually in the
Presidency Proper. It is a very important erop in Baroda Territory,
Ahmedabad grows 300 to 400 ucres, Kaira 300, Surat 200, S4tira
120, Théna 200. In other distrivts of the Presidency the cultivation is
very trifling.

Ginger likes a deep, rich, free working soil, . which is naturally
well drained, It grows to great perfection en the deep, allavial, sandy
loams (gorddu) of Kaira and Baroda, The garden land of Sumt in
which the crop is important is somewhat heavier, but of the same
general character and consistence. In the Thdna District, where the
rainfall is heavy, the crop is only grown in the sirip of deep, sandy
goil which fringes the coast in the M4him and Bassein T4lukas,

In Théna, ginger is rotated with betel vines, plantains and sugar-
cane, In Northern Gujardt it is rotated with a number of other garden
crops, such as sugarcane, surans, turmeric, onions, garlic, chillies,
brinjals, cabbages, methi, &c. Most of these crops are found in different
patches in the same garden in a single year,

Ginger in Thapa is grown alone. In Northern Gujardt, a thick
sprinkling of guvér is sown with the crop. Yams are planted at the
corners of the beds and along the béndhs which separate the beds, or,
instead of yams, turmeric may be so grown,

CoLrivation 18 THE Kama Distaicr. _

Early in May, about forty loads of old farm yard manare should be
given per acre. Tank mud is. sometimes used instead of part of the
above dressing. The tank mund requires some time to weather into
a pulverized oondition, and is therefore caried on to the land
in April or earlier. The land is watered to admit of ploughing,
and when properly dry, ploughing begins, The land is plonghod a8
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often as is necessary to loosen the soil to a considerable depth and
secure a fine state of tilth. Four to six ploughings with the light Aal
are needed; If left untouched for & fortnight after ploughing, the sur-
face becomes quite friable, and kydras or beds should at once be formed.
These sre laid out with exactness, The compartments are wusually
8 cubits by 4 cubits (about 12 feet by 6 feet), and a water channel runs
between each double line of these. Thus the water channels are
8 cubits distant irom each other. If the ground is uneven, the beds
may be of smaller size ; but wherever the gronnd is tolerably level, the
size mentioned is common.
The ginger sefs which consist of pienes of the rbizome bearing two
-or three buds are now planted with the greatest regularity in fows
at a depth of 2 inches below the surface and a span (9 inches) apart
-in each divection, With a narrow pdedo, the cultivator dexterously
forins » number of equi-distant little pits in the kydra. The sets are
pressed down into these pits, covered with soil, and the whole surface
smoothed with the hand, Ina kydra (8 cubits by 4 cubits) 144 sets
ara planted. Allowing for water ¢hannels, sbout 550 beds go to the
acre,. Consequently, an acré.requires about 77,000 sets. 1,200 to
1,500 lbs. are sufficient ta plant an acre, but:the weighi of sets varies
. somewhat with the size of the rhizomes from which they are cut, The
seed rate is, therefure, sometimes about 2,000 lbs. per acre. A given
weight of sets cut from-well developed rhlzomes will not go so fnr in
planting as the sume weight cut from rhizomes which are not so well
developed. Well doveloped rhizomes, however, produce the best sets

‘fhe sots and plante
ing,

~There is » generul beliof smong cultivators of Baroda snd of-the Kaira. .

Distriot of Gujurit thut ginger for planting purposes should bive been
grown in o soil that hid not been previously irrigated for .some years,
They bring ginger for sets from the Ahmedubud Collectorate, because
‘ilfey think und say that their own would rot in the ground. Plunting
takes place in Muy or early in June before the monsoon breaks, and
immedisately the sots are in the ground, water is applied. Along with
ginger seeds of gurdr are often sown' a. decided - sprinkling over the
whole ground. The variety -commonly grown is sofia. It grows in
rich gurden lund about 8 fest high, and ylelds ‘poda_ which are esteemed
as o vegetable. The guuvir shades the young ginger. The side leaves
are stripped off as the pods are plucked, and thrown down in the ginger
us u green manure, The ‘gunir should be uprooted and removed as
soon as the green pods are all plucked. The leaves, if not used as
green munaure, are used as cattle food, and the st.ull.s, when dry, as fuel,

In anafut, geverally, castor cake is alwuys given in repeited top
dnﬁumm aftor tﬁe crop has mude some progress. Rich, well-to~do

Guvdr  wubordin-
ate to ginger,

Top dresaing with
manore.
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cultivators give as much as 8,000 lbs. per acre in addition to the furm
yard manure applied before plantation. In the M&him gardens an ap-
plication of castor cake alone is used, and 3 tons (sometimes more) per
acre are given in three top dressings—the first in July, the second in
Aungust, the third in September, the last being the heaviest. The

. onstor cake should be crushed to a fine powder before application, snd
stirred into the soil with the Zhurpa (weeding hook).

Weeting ~ Weeding is thoroughly done by hand tool (kiurpa) ; the erop may
have to be gone over from three to six times acoording to the condition
of the field, Two of the most troublesome weeds are chido and luni,
The former (Scirpus maritimus) is a grass-like sedge, with fibrous roots
and vertical root stocks which descend 8 to 12 inches below the surface,
and there connect with an extensive system of rhizomes, which it is
next to impossible to eradioate, The latter (Portulaca quadrifida) is a
small dicotyledon, with a creeping aerial stem rooting at the joints and
bearing flesby leaves, It overruns the surface with great mpidity, snd
would quickly do great damage if nob removed.

Imigation,  (Jinger, on the lighter descriptions of soil, must be watered every
six days until the mins. If thereafter there is a bresk in the
rainfall of more than ten days’ duration, irrigation must be
resumed, When the rains cease, irrigation is required every sixth
day until the orop is ripe. The crop is ready for harvest by Novem-
ber or December, but no certain’rule can be given, A libersl appli-

" cation of manure-—particularly a top dressing of castor cake—would
hasten maturity by a month or more,
Harvesting,  Ginger is dug by hand with a snali pative hand pick, and is sold to
a dealer who either solls it as ginger or converts it into sunh, in
which form it is used for condiments and medicines.

Outturn  sud  [Under favourable conditions, an acre may yield 12,000 lbs, of dry

cleaned rhizomes. The sun dried partially cleaned rhizomes are sold’ by
the cultivators to dealers at 40 to 30 lbs. per rupee in ordinary seasons.
Selected pieces of rhizomes afier storage for several months are worth
as sets for re-planting about 25 lbs. per rupee. A ¢rop test which was
taken in the Surat District in good garden land in 1895-96 gave for a
mixed crop of ginger and turmeric the following outturn results 1—

Per Acre,

Lbe.

Gingar s e s e are s e 3’337
Tmﬁc wasn e - s s ane s 2,564 '

etorace of  The central room of any ordinary well built bouse is “usually cool

inger in ite fresh .1 therefore, more suitable than a warmer apartment for the storage

of ginger. A cool moist atmosphere and ventilation are required.
The ginger should be sorted before it is stored, and any decayed por-
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tions removed, The apartment is prepared by digging up the earthen
floor 10" to 12" deep and by soaking the upturned earth with water.
The water is absorbed in eight or ten days, and the floor then becomes
dry enough, The sun dried sorted ginger is then built up in s beap fos
height of 4 to 5 feet. If the room is large, and the ginger not sufficient
to fill it, the heap is built to the required height.on a portion of the
floor. The hesp when finished is covered with dry dead turmeric or
ginger leaves which are sprinkled with water. The heaps are examined
periodically once a fortnight or oftener. If the ginger in the -centre
of the heap is found hot or warm, the whole is removed from the room,
and any decaying or rotien pieces separated. In three or four days the
ginger is again heaped up. If the heap remains ool during storage, the
owner knows that the ginger is taking no harm. In April and May
the doors of the room should be kept open, as the outside temperature
is then very high, and the storage room should be ventilated as
much as possible. During the very hot weather the stored ginger
should be often carefully examined, as it is aptto go wrong at this time,
and the prompt removal of decaying portions is absolutely necessary.
Ginger can be stored as described for seven or eight months. Gin-
ger during storage loses weight by dryage, and also a gertain
proportion gets rotten. This loss will vary from 15 to 20 per cent. in
well stored ginger aud from 20 to 40 per cent. in ginger less care-
fully stored, The dealer, however, who stores green ginger waters
it before he offers it for sale, The water is absorbed, and the ginger is
inoreased in weight,

The best sunth is prepared from well developed, properly matured
rhizomes, The best shoots of each rhizome are equally well suited for
sunth or as sets for planting. The residue left when the best- shoots
are removed is oalled sakat, This will yield 14 to 16 per cent, of
inferior sunth, while the well developed selected shoots will yield 18 to
23 per cent. sunth,

The ginger when it is dug is sun dried, and then adhering earth is
removed as far as possible, The first operation in sunth making is to
soak the partially cleaned rhizomes in water. This with rabbing cleans
the rhizomes, and also softens them. The soaking facilitates the removal
of the outer skin. It is scmped off witha shell or broken piece of
earthenware, The scraped ginger is now washed and exposed for three
or four days to the sun on an ordinary threshing floor, The ginger is
thus bleached and dried. It is now rubbed by hund. The object is
not clear. The operation is done curefully, so that the shoots are not
broken., The ginger is aguin bleached in the sun for three or four
duys, and sgain hand rabbed, It is now steeped in water for two hours,

H

reparation
of mn (dry gin-

g:stncf. ﬂm gnra:
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and exposed on & clean floor to the sun until it gets dry. When dry,
it is rubbed on a coarse cloth or coarse sacking, This removes any
outer skin not previously removed by scraping. The sunth is now
ready for market. The cost of sunth making is about Re, 8 per khandi
of 20 mnunds of green ginger. A Surat maund is 40 sers of 38 tolas
(39 tolas per 1b.),

Cost of cultivation, Surat District.
Per Acre.
. Bs, ». p.
Manure 30 loads and epreading ... e v 18 0 D
Preparatory tillage—6 plonghings thh hght hal, 2

barrowings, once levelled with plank roller .. ... 6 8 0
Making beds and water channels snd levelling beds ... 8 8 0
Digging pits and planting ginget .. ¢ 00
Cost of ginger seta 1,600 1bs, per acre, (This qnnntity

after storage is equal to about 2,000 lbs, of selected

sets sufficiently dry for storage.) ase e 9 0 0O
Top dreseing with castor cake 2,000 Ibs, per acre s 35 00
Hand weeding four times and earthing up ginger plants

in Be‘ptemm e e *a e 700
Lerigation—watering three times bdore mnl, 1onr times

during rains and eight times after mine e« 400 O
Digging and cleaning ginger (good crop) - w11 00
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TURMEBRBIC— Curcuma longa— BRoxb,
Natural order—Scitaminece.

Mardthi, Halad ; Gujardti, Haldar ; Kanarese, Arshana.

This is a perennial herbaceous plant which is cultivated for the sake
of ita rhizomes. The leaves have long leaf stalks, with long moder-
ately narrow blades, widest near base and thence tapering to a point,
The flowers are “ yellow, arranged in spikes, each in the axil of &
greenish or purplish red bract. The summii of the spike is ¢om-
posed of the empty bracts which are white, tinged with pink,”
(Duthie and Fuller.)

Simmonds says that Curcuma longa grows wild in Mysore, Some
varieties of Curcuma are undoubtedly found wild in Indis. Some
writers sppear to have mistaken these for a wild form of Curcums
longa. Dr. Watt thinks it is 8 Chinese or Cochin Chinese species,

There are two distinct varieties—

(a) with hard, rich coloured rhizomes, from which a yellow dye
is obtained ;

(b) with softer, larger, lighter coloured rhizomes which are
edible. '
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Turmeric is extensively cultivated all over India, In 1838-99 the
Bombay area was 5,300 acres, Shtdrs is much the most important
centre of cultivation, and claims four-fifths of the whole, Sholépurand
Belgaum grow fair areas. Throughout Gujarit the crop is im-
portant as a subordinate crop with ginger, and the area returns for
Gujarat are therefore estimates,

Turmeric does best in medimm black soil na.turally well drained.
Such land in the Deccan with canal or well irrigation is capable of
_growing all kinds of garden crops, Lighter descriptions of garden
soils are better suited for ginger than for turmerio.

Yams are generally’ grown subordinate to turmerie, the turmeric
being planted in the beds, the yams from 2§ to 8 feet apart along the
borders of the beds, with chillies at the oorners. Sometimes ginger is
planted in the beds, and the turmeric oooupies the borders only.

On mixed black soil in the Deconn, turmerie is rotated with sugar-
oane, ohillies, groundnuts, onions, irrigated wheat, gram, &c., and the
land is oocasionally rested from irrigation ; then dry crops of jowdr,
bdjri, &o., ore grown. In Gujarft on garden land the crop is
rotated with sugaroane, ginger, onions, garlic, surans and the other
ordinary garden crops.

Ginger and turmeric are usually cultivated together on deep, free
working, loamy soils. The two crops are closely related from a
botanist’s or agrienlturist’s points of view, and are well suited for
mixed oultivation. The long straight turmeric leaves stand above
the level of the ginger, and thus get abundance of light and air. More-
over, they give to the ginger beneficial shade. Turmeric as a
mixed crop with ginger gets the same treatment as the latter.
The oultivation (i, the preparatory tillage, planting, weeding, top
dremsing, and watering) is identical with that already described for
ginger. The sets of turmeric are selected pieces of rhizomes, with
two or three aye buds. 600 to 800 Ibs. of good sets per acre are re-
quired to plant the borders of ginger beds. The turmeric sets are
planted 12 to 15 inches apart. Turmeric is ripe when the leaves die
down., Itisdug up about December-January with a small hand
pick, generslly after the ginger is removed.

CuLrivaTioN OoF TUBMERIC AND YAMS IN (GUJARAT,

The land is prepsred and laid out into beds 12' x 6’ as for
ginger. 1,800 lbs, to 2,000 lbs, per acre of turmeric and 600 Ibs. to
700 lbs. per acre of ynms sre required to plant an acre. A yam of
full average size gives six to eight sets for planting. The turmeric sets

Distribution,

Soils.

Rotations,

Gingerand sab-
ordinate turmeric,
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are planted in equi-distant pits dug from 12" to 15" apart in the
beds. The pits should be about 8" deep. Each set is placed In
a pit and oarefully covered with loose soil pressed down over
it. The yam sets are each planted in pits dug 4" deep along
the borders and 2% to 3 feet apart. Very often seeds of ohillies
are sown at the corners of the beds, and three or four seedlings
left in each clump to grow. The crop needs careful hand weeding
from time to time, and irrigation, when needed, every eighth day. If
the erop is planted in May, it is dug up in December-January or
February, Neither the turmeric nor the yams are damaged by being
left in the field after maturity. They are duog op usually as the
owner finds & good market—the tormeric by means of a small
pick, the yams by means of a pick with an iron piece some 15"
long. The yams are deeply buried in the soil, and it is an exzpen-

sive process digging them out without bresking or damaging the
tubers.

Two crop tests taken in 1895-96 in good garden land in the

Surat District gave the following outturn results ; each crop was con-
sidered full average :— '

First Test.  Becond Test.

Per Aecre, Per Acre.

Lbe. Lbe,

" Turmeric .. e wee e . 13,570 14,842
Yams “ e o e e e 8,023 9,014

The above weights represented the weights of the mixed crop as
dog by actual test. It was found that the ratio of cleaned green

tormeric with old sets removed to uncleaned turmeric as dug was
as 11 {0 16.

Cleaned green turmeric a8 sold by the cultivator to the dealer
is worth in ordinary seasons 60 to 70 Ibs, per rupee. The loss by
dryage subsequently is very considerable, Turmeric sets are worth
about Bs. 25 per khandi of approximately 780 Ibs.

The turmeric crop in the Bombay Presidency is practically exempt

from avy kind of disesse. During excessive rain on mediom black
801l the sets rot,

The variety eommonly grown for dye is called lokhandi halad,
and has very hard rhizomes, Turmeric yields a flecting dye of a dull
yellow colour. The rhizomes afier being boiled are mashed to a pulp,
and a decoction is made from the paste. In this cloth may be dyed ;
bui, as already noticed, the dye is mot fast, The action of an alkali

“change the colour to red.
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- Cost of cultivating Turmeric and Yams, Surat District,
Per Acre.
Bs. n. p.
Mannre—40 cart loads ordinery manure and spreading, 21 0 ©
Preparatory tillage—6 ploughings with light hal—2

harzowings ard levelling with plank-roller ... 6 8 0
Making beds and water channels and levelling beds ... 8 8 0
Digging pits snd planting burmerio and yams £ 00
Cost of turmeric sete 1,600 1bs, ... .. & o B 0 O
Costof yam weta 600 1b8, es  wc. w06 o e 13 0 O
Hand weeding four tmef.. we o sar e 4 8 0
Irrigation—wateripg three times before rains, four

times during rains and eight times afterraing ... 40 0 0
Digging and cleaning tnrmeric we e em 900
Digglog and cleaning yams  ws  wn  wo .. £ 0 0

————r——

Rs, ...159 8 0

THE ELEPHANT'S FOOT—Amorphophallus companulatus—Blume,
Natural order— Aroidece.

Gujardti, Suran; Mardthi, Suran ; and Kénarese, Suran,

This is a perennial, stemless herb which is cultivated for the mke of
its corm, The round, tapering, variegated leaf stalks rise singly or in
pairs from each corm and carry the leaf horizontally at the top. * The
leaf blade is large, twice bifid, the divisions outwardly pinnatifid, ul-
Limate segments oblong acute.” (Duthie and Fuller.) The corm when
folly grown is a foot more or less in diameter. Its shape somewhat
resembles an elephant’s foot, hence the name. There is one central
eye-bud, and in & large corm several Iateral tuberous exorescences, each
of which, if cut off and planted, will grow in the first season into a very
small suran,

Dr. Watt says the suran is 8 native of India and Ceylon, and is eul-
tivated throughout ihe Peninsula in rich moist soils,

The area under this orop is not separately returned. The orop is
important, chiefly in Gujardt and Baroda Territory.

The best crops in the Bombay Presidency are grown onthe deep,
alluvial, ssndy (gorddu) soils of the Charotar villages of Kaira and
Barods, and in somewhat similar soil in the garden lands of the Surat
Distriet, In the Deocan the suran thrives excellently on mixed black
soil, such as saits other irrigated orops,

The orop is ususlly grown alone, excepting that san (Crotalaria
juncea) is thickly broadeasted between the swrans and allowed to
grow to a height of 2} to 8 feet. The san is then uprooted, broken
up by hand, and laid down on the surface as a green manure, '

General character
of the plant,

Habitat.

Distribution in the
FPregidency.

Mictnres,
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Cultivation, ~ The suran is a gross feeding plant which requires plenty of ‘manure
and heavy irrigation, The plant is propagated, in the first instance,
from the tuberous excrescences which are cut from fully developed
corms, A big corm will yield five to eight tnberose buds for planting,
These buds weigh from 1 to 4 ounces each, the average size weighing
about 2 0z. Buds of average size shonld be planted at the rate of sixty
to eighty in a bed 12 feet X 6 foet. Forthe first year’s crop less ma-
nure is required than for the crop grown from bigger corms in subse-
quent years. Bat the preparatory tillage must be thorough, and at least
thirty cart loads of farm yard manure per acre applied. The prepsra-
tory tillage should be complete early in May, Beds 12/ X ¢ are now
formed, and the buds planted in shallow equi-distant pits. On the
surface of the bed over each bud a layer of mango, &o., leaves should be
put as a protection against the scorching heat of the sun, Water is
given at once, and the field will require three or four waterings before
the rains. Irrigation is required during breaks in the rains and regu-
larly once a week after they cease. The crop is carcfully band weeded
as required during growih, The leaves die down in November-
December, and the first year’s produce is then dug. It consists
of small, properly shaped corms which weigh about 4 oz. to 6 oz each.
These when dug out and dried in the sun are heaped up under
shade, and kept for re-planting on a different area in the following
May. '

cul‘;inﬁon, se.  Forly small corms are planted in a bed 12’ x 6. The cullivation is
eone yeat precisely the same as in the first year. In Janvary ihe second year's
crop is dug out. The corms weigh 1 to 1} lba, Tkey are heaped up
in the shade, and re-planted again in a different area in May—fifteen
3‘;‘:““’“’ tird in a bed. The tillage being the same as already described, forty loads
per acro of manure should be given, and at the time of planting san
should be broadcasted thickly in the beds as a green manure. The
sun grows quickly, and gives beneficial shade to the suran leaves. The
produce dug out in January consists of surans which weigh from 3 to
Caltivation, fourth 5 lbs, each. The larger sizes are sold, the smaller re-planted in
May again ona different area, A heavy dressing of manore of
at Jeast forty cart loads per acre is given, and again san is grown
88 & green manure., The san smothers weeds, and the same
extent of hand weeding is mot required as in the first two
years. Either six or eight surans are planted in a bed in
the fourth year. This year’s crop has an extremely handsome
appearanco. When in fall vigour of growth, the leaves stand quite
4 feet high, and completely shade the ground
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Wht is customary to sow in this crop seeds of dudhi (Lagenaria
- 341 wris), bottle-gourd, two at the end of each bed. The plants grow
v{hérously, and shonld be layered down here and there, %o that, when
theygurans die down, the dudhi stems completely shade the ground.
A gdod crop yields 8,000 to 10,000 Ibs, of bottle-gourds per acre.
The dudhi, if planted in October, becomes exhausted by February.
- Irrigation should then cease, and the surans dug out when the soil
sufficiently dries. The surans of the fourth year weigh from 10 to 20

A subordinate évop
grown in  the
fourth year,

Onttorn  and va-
Iue of fonrth year's

1bs. each, some particularly well developed corms being heavier, In an aop

aare (allowing for water channels) there are, say, 560 beds ; 3,360 surans
will be obtained per scre. AL 'a very moderate estimate these will
weigh 15 tons,

The gross value of produce ot an average market rate of Rs, 25 per
khandi of 780 lbs. comes to Rs. 1,077 per acre,.

The cultivation of these erops ¢can only be undertaken by well-to-do
cultivators, a large amount of capital being sunk partioularly in the
fourth year on account of the value of the sets planted, Surans have
been known to weigh 40 lbs. or more, but that weight is- quite un-
usunl. The corm keeps good for a considerable peried, if stored quite
dry in heapsin a well ventilated room.

Cost of cultivating Surans in the Fourth Year, Surat District.

Per Acre.

RS, 8. p.

40 cart loads ordinary manure and spreading  we w0 .. 31 0 O
Preparatory tillage—6 ploughings with light kal, 3 harrowings

and levelling ... . . . e ase 6 8 0
Making beds and water ehannels e 8 80
Making pits and planting surans .. e 5060
Sowing san and cost of sced 60 1bs. per acre 2 00
Cost of surams 12,000 lba. per acre at Re. 36 per khandi (780 ihl ) 885 0 0
Uprooting and breaking up sam as grean manure orop and twice

haod weediog .. r eew s e we e 86 00
Irrigation--thres hmes before rains, four times dnnng rains and

ten times after rains e et 9 we we we 460 0
Digging and cleaning surans e e we 10 0 O

Ba. 4R4 O O
_———

THE KACHU-—Colocasia antiquorum—=Schott. Syn., Arum colocasia,
Natural order— Aroidece.
Gujardti, Alu; Pintra, or Pdndada, for leaf; Alvi, for corms;
Marithi, Afu; Kanaress, Shydmd

An  expensive
crop to grow,
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Thelong stalked, purplish, green, distinctly veined, large leaves spy e
from a corm. Leaves are “ peltats, cordate, ovate; flowering st s
shorter than the leaf stalks, spathe exceeding the spadix, eylitop 10
erect,” (Duthie and Fuller.) Established plants send out off;sets
which root down and produce perfect plants, The leaves, stalks and
corms have somewhat aorid properties before they are cooked. Several
varieties are cultivated. .

The wild form of this grm is & weed in marshy places, and the
cultivated plant grows best indamp sitnations, Patches are grown in
the backyards of-louses. Alu grows well under heavy sewage irriga-
tion. In the garden lands of Gajsrdt it is common to find a patch
of Alu near a well with single plants at the corners of beds of other
irrigated crops and here and there through a garden. The orop is
rarely grown over a large area. When grown salone, the land is
carefully prepared as for other garden crops, and laid out into beds
12’ x 6 for irrigation. Forty plants oceupy each bed. The crop should
be freely manured snd watered, also weeded as required. Off-sets
should be ‘removed before they root, unless it is desired that the whole
surface should be covered with plants. This is, perhaps, advisable
when the crop is grown under sewage irrigation for the value of its
leaves and leaf stalks. If grown for its corm, the planta should be
12" apart, Ii takes ten months for the corm to reach maturity,
When the crop is planted four or five months, the leaves and
stalks may be gathered every three or four days. They should
be ont off close to the ground whilst young and fender. A fow
older leaves should always be left to preserve healthy, vigorous
growth.

The corms contain much staroh, and afford an important article
of native diet to the rich as well as poor. Before being cooked, they
are scraped, or partially peeled, and then cut up inte small pieces.
Boiling extracts the acrid principle which the corms contain. The
first water used is thrown away. When sufficiently boiled, the soft
Ppieces are fried in oil, and then subjected to a gentle heat in a close
vessel. The usual native flavouring material and condiments are added,
tamarind being specially necessary to counteract the aaridity left,
The stalks are sometimes oooked separately from the leaves, The thin
fibrous cuticle is removed by hand and the stalk cut into short pieces,
These when cooked sre flavoured with condiments and gul. To this
preparation is added boiling oil (phodni), in which mustard, assafostida,
cumin snd turmeric are previously mixed. The prepared dish is a sweet
curry, The laaves, as well as the stalks, are made into s preparation as
under :—The stalks and leaves chopped fine are boiled with & pulse~
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When oooked, the usual flavouring material is added. Saufficient
dil flour is added to give comsistence, and s gentle heat applied,
When sufficiently oooked, boiling oil (phodni) with the usual
admixture of mustard, &ec., is added. These are only one or two
ways of the many in which the -vegetable is utilized in native
households, : -

SWEET POTATO—Zpomea batatas.

Natural order—Convolvulacecs.

Mérathi, Ritdle ; Gujaréti, Sakaria ; Kénarese, Genasu,

Sweet potatoes are believed io be mdlgenous to tropical South
Amerioa, and were introduced into India in comparatwely recent
times,

Two varieties are in general cultivation throughout the Prasndency.
The variety most commonly ocultivated has cordate, ‘rather sharp-
pointed, leaves, with long, vigorous growing vines or irailing
stems. The leaves in a thriving orop have a peculiar - bronze,
shining appearsnce, and some leaves are irregularly lobed or
indented. The  flowers are pale purple. The tmbers vary in size
according to the vigour of the crop, They are always fairly long
and spindle shaped. A luxuriant, well manured crop produces large,
long red or purple red tubors, often 2' in diameter at the middle and 8"
or 9 inlength, whilst those from an ordinary crop are rarely more than
17 in diameter and 5 or 6" long. - The red or purple variety is believed
to be sweeter and less stringy or fibrous than the white variety. :
" The second variety with white tubers does not usvally produce such
8 vigourous growth of vine and leaf as the red. Ii is grown in
Ahmedabad, in parts of the Degcan, and is in general cultivation in
perts of the Southern Marétha Country.. The leaves are deeply
indented like math (Phaseolus aconitifolius). The flowers are white,
snd the tubers larger and coarser than the red and more uniform in
shape.

. Sweet potatoes &re not very extensively grown in the Presidency.
The area is about 12,000 acres annually.

- 'The crop ocoupies an important position, however, amongst garden
orops, being suitable for considerable variety of soils. It will grow
on the lightest description of sandy soil. It thrives on such soils if a
liberal application of manure be given. It also does well on loams
or even on soils still stiffer in character, It does best in such fields
63 are thoroughly well prepared by deep tillage, the soil being locsened
and madae friable to a considerable depth. The erop does not thrive
exoept on naturally dry land, a water logged condition of soil causing

Habitat,

General character
of the two Bom-
bay varieties,

Ares in the Pre
sidemey.

Soils snitable and
general condition
of eultivation.
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serious damages, It may be grown, however, on land in weedy condi-
tion with fair success, and then exercises an ameliorating influence,
because the mass of trailing stems and leaves choke out surface
weeds, and tend to suppress such as are more or less established.
Moreover, in harvesting the crop, the soil has to be thoroughly dug

~to 8 depth of a foot or fifteen inches, and deep rooted weeds

are thus destroyed. Sweel potatoss are very commonly grown
in dry, river bed land, when the stream is small in the fair
season.

The orop is generally grown during the cold eesson and under
irrigation, but in light dry land & rain crop is sometimee grown. It
may be grown after such rain crops as quickly ripen, but usnally is
the sole orop of the year.

The land should be well worked during the monsoon by repeated
ploughings and harrowings. In September a liberal dressing of well
decayed farm yard manureshould be ploughed in. Thirty cart loads
per acre of manure is sufficient. Planting is usaally done in October-
November. The field before plantation should be laid out for irriga-
tion by forming beds of convenient size, These are ordinarily 12 feet
by 6 feot in Gujart or 10 feet by 10 feet in the Deccan. The crop
is propagated by cuttings, sometimes planted ju flat beds, sometin.es
on ridges. The latter is the preferable plan. The outiings are got
from a nursery. In this nursery, cuttings from the vines or stems of
the previons year's crop should be planted. Each cutting should
consist of a fairly mature portion of s stem, with three
nodes or leaf -buds. Two of the mnodes are placed under
ground 2' or 3" deep, the other node with s portion of the
cotting being free. Theso cnttings form roois from the under
ground nodes, and during the monscon produce vigourous
growth of long, trailing stems from the bud or buds above ground,
and from these stems the outtings for the future arop are
obtained,

The best cuitings are got from the middle portions of the
stems. The root ends are rejected, also the tender succulent
growing parts, the latter not being sufficiently matured for the
parposa. Al rootlets should be removed from the nodes before planta-
tion.

The cuttings if planted in flat beds are put in shallow pits dug in
straight rows. The rows are 18" apart and the space between two out-
tings about 11" to 12", If the ridge method of planting is adopted, =
small native plough is used to form straight ridges 18° apart drawn.
acroes the field. Cross furrows are drawn 13 foet apart. Theee form
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water channels for irrigation, and ‘are represented by A, B and €

Bt

O—ix

in the sketch. Beds or water compartments are made by hacd spade
by earthing up every fifth ridge and also the edges of the cross water
channels, the soil required being got from the ends of the ridges inside
each bed. KEach water compartment thus contains four short ridges
and five furrows. Cuitings arve planted 1 foot apart on each side of
sach ridge half way between the arest of the ridge and the bottom of
the furrow, also the same distance apart, and in the same position round
the inside of the bdndhs which form the watering compartments.
About 100 to 120 cuttings are sufficient for & bed 12 foet X 6 feot,
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Some will probably fail. These should be early . replaced. If the
ridge system of cultivation is adopted, the cuttings are kept suffici-
ently moist for satisfactory germination, but are not actually submerged
in water. If planted in flat beds, they are submerged, and this is
objectionable. The cuttings usually produce roots freely, and the
young shoots above ground grow very rapidly. Weeding should be
attended to until the crop shades the ground. Afterwards no attention
in this respest is required. The orop should be watered every eight
or twelve days acoording to the character of the seil.

The stems come in contact with the wet soil after each watering
and become attached {o the soil by rooting at the nodes, This must
be prevented, otherwise small thin tubers of no marketable value form
at each point of attachment, and the tubers whioch form at the main
root do not grow so large as when the stems are kept quite free. The
stems during growth must be repeatedly lifted dlear from the ground,
and turned over to prevent the formation of these roots; and if the
crop is good and the foliage luxuriant, these operations must be
done oftener than in the case of a poor crop, but must he done
with care, so that the stems and leaves are damaged =s little ns
possible,

In a loxuriant crop the growing points of the long trailing stems
may be praned off without damaging the crop in any way. These
prunings provide in native households a delicate vegetable.

It is not easy o determine when the crop is fully ripe. The stems or
vines do not die down completely. Many of the leaves, however, tum
yeollow and drop off. The stems near the growing point get hard snd
fibrous, Such are the observable signs of maturity. The vines should
be reaped close to the ground, cuitings selected for the nursery, and
gsuch of the vines or portions thereof as are green and succulent used
as cattle fodder. As the crop approaches maturity, irrigation water
should be withheld.

If the soil s fairly dry and not sticky or adhesive, the crop can be
dug out in clean condition and easier than from moist sticky soil. A
pick with iron piece about 15 inches long is used for digging the orop,
and in the hands of an experi labourer is very effective for the purpose,
A man who is used to garden cultivation knows intuitively where he
should insert the pick to expose the tuber most easily, Harvesting is
an expensive operation. A poor erop will not pay expenses, whilst s
good crop yielding 6 tops par acre gives a valuable outtorn worth at
average market rales Rs. 300 per acre, The outinrn, however, rarely
reachos the above standard. A crop planted in October-November
ought to be ripe in April, :
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. A érop test taken in the Surat Distriot in 1895-96 yielded an outturn of
8,509 1bs, per ncre, worth Rs, 203, This was the red variety. The white
" variety on the Surat Farm in 1899 yielded 8,560 lbs. tuters per acre,
The red variety on the Poona Farm in 1901 gave 12,358 lbs. per acre.
'The vines or haulns should be reaped before the tnbers are dug.
The vines, if fairly green, are greedily eaten by -attle.

Sweet potatoes provide a favourite food in both native and European
households in Indis. The tubers are generally cut lengthwise in two parts,
and either boiled, roasted or fried, Dried tubers are sometimes ground
into flour which is baked into cakes and eaten by Hindus on fast days,

Cost of Culttvation, Surat District.

Manure--30 cart loads ordinary mannre and spreading
Preparatory Tillage—6 plonghings with Aal, 2 harrow-

inge and lovelling with plank roller «we  w. ... 8
Ridging, making beds and water channels ... ... 4
Outtingsand cost of geed bed e v wev s 7
Plan l‘-ing unttinga e " es PoTS 7
Haﬂd 'ﬂading 1 e . 1) e T 1
Tuarning over vines to pravent rooting—twice done ... 1
Trrigation—20 wateringa in fair sesson ... .. 60

sBemoving vines, hand diggl erop and clea i.n'
tubera 10 mediam black Soil e e e % 90 0 0

Ba, .. 184 0 0

THE YAM—Dioscorea.
Natural order— Dsoscorec,

Gujardti, Ratdlu; Marithi, Konphal or Gorddu; Kanaress,
Heggenasu. ‘

The tubercus root stocks of various species of Dioscorece are known s
yoms. These are climbing herbs or small shrubs with twining stems.
The stems may be round, fourangled or six or more angled. The
leaves are cordate, acuminate, net veined, stalked, and, when young,

_sometimes very brightly coloured ; the flowers are unisexual, dicsceous
and small. The tubers may be produced on the stems, as well as nader
ground. Some species yield tubers whick are bitter and uneatable
until rendered wholesome by being steeped in water or in water and
ashes before being cooked. Others never lose their bitterness. The
tubers of different varieties vary much in size, shape and colour. The
colour may be white, yellow, red or purple. The darker skinned
tubers have their flesh tinged with a lighter shade of the same colour,
A white skinned variety may be yellow inside, The shape may be
oblong, oval, round or kidney shaped. The size varies.

* Operstion cheaper in good, alluvial, garden land.

Onttarn.

Economic uses,

General characte
of tha plant.



Bombay varieties,
Distribation n
Bombay.

198

Several varieties are found wild in India. Some of the cultivated
varieties have been introduced. Dr. Watt names 24 species, ten of
which are extensively cultivated in India.

Four varieties at least are grown in the Deccan and Gujarfit.

(1) Dioscorea alata, Roxb., Kham alu~Hns a white fleshed, ob-
long tuber, which, under favourable conditions, grows to s large size.
The stems are four angled. The trailing vines should be trained on
poles or in any other convenient way. The tuber is of foir quality.
Two or more are found at each root.

(2) Dioscorea globosa, Roxb. Chupri dlu (Kamodio, Gujardti).—
This variety has white fleshed, rounded tubers which grow to a size
of 8 to 10 lbs. in good, well manured soil. The plant has a six-
angled stem, The Kamodio variety of Gujardt is oonsidered of good
quality. It has a fragrant smell like Kamod rice when boiled, hence

"the namse,

(3) Dioscorea purpurea, Roxb., L4l alu, Talabda ratbls, 8 local
variety of Gujardét.—The tubers are long, large in the middle, and
taper to each end. (Good specimens weigh 7 or 8 1bs, One large tuber
or two or more smaller ones form at each root. The skin is dull purple.
The flesh is tinged with red, but nearly white at the centre.,

(4) Dioscorea sativa, Linn,—This is the oommonest of the yams,
Its quality is not so good in native estimation as the three others
named above, The Bhusra variety of Gujardt probably belongs to
D, sativa, Itislong and thick, but doee not bulge in the middle,
The flesh is white. The skin is dark dirty brown, This is considered 2
coarse, inferior variety, but it grows to a size of 8 to 10 Ibs,

Two other varieties are common in the Southern Konkan ;-

(1) Droscorea aculeats, Linn,—The prickly stemmed yam or Gos
potato, called Kangar by the natives, The tubers of this variety are
white, of fine quality, oval in shape and not large. The stems have
prickles, and need not necessarily be supported by stakes, The orop is
ready in six months if planted in June, and produces s cluster of
kidney shaped tubers at each root. Thia variety is a native of various
parts of India.

(2) Dioscorsa bulbifera, Lion.—Wild on the Western Ghéts and
elsewhere in India. It is called Karanda in the Konkan. This variety
produces bulbs, on the stems. These, as well as the nndergronnd
tubers, are yellow fleshed. The wild variety i8 aorid, and requires
steeping before boiling to remove the bitternoss.

The area under yams is not separately returned. The orop is
sparingly grown in most districts, The cultivation in the garden lsnds
of Gujar4t is most important.
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The yam likes a deep, froe workmg, sandy, loam soil, well stocked
with manure. It grows fairly well in soils of a still heavier character.
It is seldom grown =alone, and is most generslly a subordinate crop
to ginger and turmeric. It is grown with these crops in the rotations
of garden lands already described. The yam is essentially a rain crop,
but generally needs irrigation to bring it to maturity.

The crop is propagated in various ways, The only method followed
in this Presidency is to out up a large yam into sets, or use small
tubers as such. Each set is separately planted. The Chinese have
an ingenious plan of producing a large orop of small tubers. The
long trailing vines from one set are layered to the soil at points where
it is desired they should take root, The stem roots at a node, and,
where it roots, a cluster of amall tabers is produced underground.
These are much the size and shape of common potatoes. This method
of growing the crop obviates the necessity of training the vines.
The plant may be propagated from the aérial tubers or bulbs. These,
if planted as sets, produce & watnre grop in two years, This method
is not practised in Bombay.

The arop participates in the tillage given for ginger or turmeric, as
already degcribed. The sets oonsist of pieces of tuber. A fairly large,
oblong tuber gan be cut into about eight sets. A small tuber may be
planted whole. The beds are 12 feet x 6 feet, and round the borders of
each bed ten sets are usually planted, one at each corner, two at equal
intervals at each side, one intermediate at each end. The sets are put in
pits 47 deep dug with a pick, and, when planted, are carefully covered.
They are distant from each other 3 feet. A set rarely fails to grow.
The stems are generally allowed to rail and twine through the ginger
aud turmeric in the beds. They are not usually supported by stakes.
Large, very well developed tubers are got when the stems are trained
on-a sapport. If the sterns grow vigourously, the tubers are certain to
be well developed, and s support certainly helps to prodance lnxuriané

growth of the stems and folinge. The arop is ripe when the foliage dies
down. The tubers are generally dug out in December-January, and
in doing 8o & pick is used to move the earth to a depth of 15" to 18"

In the varkas lands of the Konkan the crop is sometimes grown alone,
the sets are planted 3 feet apart, and the same distance between the rows.
Poles are used to support the vines, The oultivation is not very careful
The natural rainfall is sufficient. The crop ripens in Qotober. In the
Konkan the ontturn is 6,000 to 8,000 Ibs. per acre, but a erop subordi-
nate to ginger or turmeric would yield more. Yams subordinate to
tarmeric yielded on the Poona Farm in 1901 9,360 Ibs. per acre, the
gross produoe of turmeric and yams being over 20,000 Ibs. per acre, -

Boils, zotahone,
)

Methods of pro-
pagation.

Cultivation in Gu-
jazit,

Cultivation in var-
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Yams in Gujarat as sold by the cultivator to the dealer are worth
50 to 60 lbs. per rupee in average seasons.

In Dr. Watit’s “ Dictionary of Economic Products™ an interesting
account by Mr. R, Mitchell, of Caloutta, is given regarding the oultiva-
tion of recently introduced West Indian and other varieties, I sum-
marize briefly his results,

The experimenter’s object was to introduce varieties of finer quality
than the stringy, hard and earthy flavoured sorte gommonly grown, He
succeeded in acclimatizing some ab lesst of the improved forms, and,
though these produced large sized tubars (one weighed 82 Ibs,), the fine,
mealy quality and delicate flavour were maintained, Mr, Mitohell gave
special care to the preparstory tillage, and believes in deeply trenching
the soil and placing in the bottom of each trench s quantity of decayed
or decaying vegetable material. The effect is to produce a seed bed,
pulverized and open to a deptb of 18 inches, which, moreover, is full of
organi¢ matter, Itcan be readily understood that yams or, indeed, any
tuber bearing crop will succeed in land prepared in this manner, The
frisble open soil permiis the tuber to freely expand. The sets about
the size of a man’s fist, cut so as to preserve as much of the out sarface
as possible, are plaunted 3 feet'apart in each direction. They should be
first made to spront under a layer of grass and earth, occasionally
watered. They sprout in three to six weeks, and should be planted out
at once. The vines should be staked. On the plains with a well distri~
buted rainfall of 50 inches or more the acolimatized West Indiap yams
Tequire seven to eight months to mature, and have produced at the rate
of 8 tons per acre. Mr. Mitchell does mot think that the imporied
yams will succeed at any altitude above 3,000 feet.

POTATO—Solanum tuberosum~Linn,
Nataral order—=Solanacee.

Gujardti, Patdta ; Mardthi and Kanarese, Batdte,

The potato is belioved to be a native of Chili. It was introduced into
tha United States and Europe in the latter half of the Sixtesnth Centary.
It was brought to India at s much later date probably by the English,

Tﬁéﬂ crop is widely grown in India, but not nearly so successfully in
the plains as ir the hills, FExcellent potatoes are grown in the lower
slopes of the Himdlnyas and on the Neilghorries, The Mah4bleshwar
hill potatoes of the Bombay Presidency are of excellent quality and of
large size. Potatoes are grown sparingly in garden lands in all parts of
the Presidency. The chief eultivation is in the Poona District which

- claims 75 per cent. of the total area. Fairly large areas are grown in

ednagar, Sdtdra, Dhirwar, Surst, Kaira and Ahmedabad. The
MTAI for the Presidency for 1898-99 was 9,400 acres.
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The potato is always grown alone and generally as a rabi irrigated crop.

It is essentially a light or free working soil crop. It succeeds best on.

naturally well drained, deep, sandy loams, such as are found in the
garden lands of Surat and Kaira, This erop thrives excellently in the
sandy beds of the Sabarmati and other rivers in Gujardt when the
streams get low in the fair season. In the Poona District it is rotated
with onions, garlie, irrigated wheat, irrigated gram, groundnué and dry
crop bdjri. In Gujardt it takes its place among the numerous other
garden crops which are grown. ,

The varieties in cultivation in Europe and America are exceedingly
numerous, There are oarly, medinm and late ripening sorts, They
vary exceedingly in size, shape, colour of skin and colour of flesh on
seotion. The skin may be rough or mmooth, The eye buds may be
numercus or fow, and the eyes may be deeply indented or shallow.
The colours of varieties are exceedingly various. Many are white or
dull yellow, some blue, some all shades of red, one almost black, and
one coloured in patohes red and white, The colour of the skin may or
may not extend into the flesh,

Potatoes of fina guality are usually of moderate size (three to the
pound), regularly rounded, or oval in shape ; skina rough. Eyes shallow
and not numerous. The flesh on section should be white or creamy
white. A yellow flashed potato is usually inferior in quality and waxy
in consistence when boiled. A white fleshed potato, it of good quality,
should erack when boiled (burst .its jacket), and, when peeled, should
present a granular or mealy appearance.

. The seedsmen and gardeners of Enrope and America produce new
varieties annually. Such new varieties are obtained by cross fertiliza-
tion and by propagating from the true seed. They are less subject
usually to disease than varieties which have been long cultivated.
P.otatoes are usually cultivated from cnttings or sets obtained by sub-
division of the tuber, If this method of propagation is carried on for
& number,of years, any variety wilk degenerate, and become more and
more suscoptibla to disease. This degeneracy may be arrested or
postponed by change of soil, change of olimate, change of district.
Ultimately, however, the variety deteriorates to the extent that it is
not worth oultivating, and a new sort must be obtained.

In temperate countries the potato produoes flowers freely, In the
Plains in India potatoes rarely produce flowers, Bysartificial oross
fertilization a European gardener often fertilizes the flower of one
variety with the pollen of another, The fruit which is produced will
contain hybrid seed. The fruit of the potate is provincially called a

plum, New varieties are obtuined from the seeds enclosed in the plum.
36
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The plums are allowed slowly to decay. The decayed pulp is washed
away, and small white seeds are left behind, New varieties are obtained
from these seeds. The seeds should be artificially germinated in folds of
blotting paper, kept moist, but not too wet. As each seed is seen to
strike, it should be genily removed and planted, in Indis, in 8 flower
pot containing well manured, fine, sandy soil. The flower pots should
bave free exposure, but be protected from heavy rainfall or severe
weather. The seedlings, although protected as desoribed, shonld other-~
wise be grown under as natural conditions as possible, Only a few
seedlings out of many thonsands are usually fuund useful for continued
caltivation, The most vigourous growing and healthy should be select-
ed. These produce in the firat year small tubers, varying in size from
s pea toasmall marble. These tubers, if planted under favourable
conditions, produce larger tubars in the second year. In three or four
years by careful cultivation potatoes of natural size may be got.

The Poonsmethod  The soil is mixed black, and the field is usvally fallowed during the
rains. Two or three ploughings are given between June and Sepiember,
Old farm yard manure at the rate of thirty to forty cart loads (15 to
20 tons) per acre is applied, and evenly spread before the third ploughing.
The bladed harrow is afterwards worked. The manure is thus freely
mixed throvgh the soil, and a fine tilth obtained to a depth of &' to &',

Potatoes are ready for planting when the eye buds are freely started
into growth. Tubers of medinm size are selected for sets, and each is
cut into three or four pieces. 900 Ibs. to 1,100 Ibe. of potatoes furnish
seta sufficient to plant an acre. The sets are planted in the furrows
made by an ordinary country plough. The plough works about 47

The eead mate, deep. The sets are planted 7' to 8" apart, and sre covered by the soil
moved in making the next furrow. The furrows are 9 io 10/ apart.
Beds are formed along the line of furrows 3} feet wide. 1f the surface
of the field is fairly level, the beds extend the whole width of s small
field ; if the surface is uneven, the beds are of variable length. A
wooden hoe is used to smooth the’ surface of the beds and form the
ridges which divide the beds from each other. There are four rows
of potatoes in each bed. The crop is kept clean by frequent hand
weeding with the weeding hook (kAurpa). Irrigation # given every
eight days. The water is directed into each bed in turn, and should flow
slowly from the higher to the lower end of each. The crop is planied
in October. -

Harvesting  In March the haulms begin to wither and turn brown., Water is now
withheld for a fortnight or three weeks. When the soil is sufficiently
dry, a plough is nsed to mise the crop. It is first worked along the
rows. The tubers which are exposed are gathered by women and
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children, - The field is next cross ploughed, and any exposed tubers
again gathored, The field is plonghed a third time diagonally, and this
exposes all or nearly all the tubers on the surface.

The potatoes are sorted into three sorts when gathered—(a) large,
(5) medium sized, (c) small and diseased. The large potatoes are sold,

Sorting for mar.
ket, &¢.

the medium sized potatoes reserved for seed, and the small, &ec., used

for home consumption, Those which are stored are exposed under
shade unti} quite dry..

A fair average crop tested in the Poona Distriet in 1892-93 by
the writer gave the following outturn, &ec., resulta :—

Loeal Estimates in Annas, Outtnrn per Acre. Value per Acre.
Lba. Rs.
12 (average orop) 10,280 201

[
CULrIvATIOR IN (RUJARAT.

The preparatory tillage and the amount of manure given are
much the same as already described. A fine deep tilth is necessary,
and is generally obtuined., The last tillage operations before planting
are to form ridges and furrows, about 15" apart, with a plongh, and
draw deep oross furrows with the plough, 10 feet apart, for water
channels. A hand spade is used to forma water compartments about 10
feet square. The manner in which this is done has already been fully
deseribed under sweet potatoes and other crops. Pits 3" deep and 9"
apart are dug in the farrows, A set is planted in each, and carefully
oovered. The beds are immediately watered. '

Italian potatoes which are imported annually are extensively planted

in the Surat Distriot, and grow partioularly well. The Ifalian potatoes

are fairly large. They are out mp iato sets for planting, and 1,400

to 1,600 lbs. per acre are required. The local varieties are much

smaller, and of these 1,000 Ibs. provide sufboient sets for an aare,

Hand weeding with the Hurpa must be early attended to. As the

young planis grow, they are earthed up by band by splitting the
ridges into the furrows, This is done gradually, and, when complete
the plants whioh originally occupied the furrows now grow on ridges,
or the beds ure left fiat, ‘

The orop if planted in Qctobsr is ripe in March, and is then dug
out by hand with a medium sized, blunt pick.

An excellent crop of Italian potatoes was tested in a rich garden

Outturn value,

Heed rate.

Culture during
growth,

Harvest,

Outturn and

village in the Surat District by the writer i_n 1893-94, and gave the ™%

following results -—

Anua Estimate, Outiurn per Acre. Valus of Outturn per Acre,
Lba Re. a p
14 (13 average arop) 15,821 334 % 0
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I am not sure that the Surat methed of growing Italian potatoes
can be imnproved upon in the plains, particalarly if, as is ocoasionally
done, the plants are properly earthed anp during growth, The short
distance between sets and between furrows will etrike a Europesn
agriculturist a8 being too small. The heat of India in the plains
forces potatoes even in the cold weather prematurely to maturity, and
the tubers are necessarily smaller than those produced in & more
temperate climate, The closeness of planting need, therefore, not be
seriously questioned. The advantage of growing potatoes in ridges
rather than in furrows or in flat beds cannot, I think, be disputed,
The plant luxuriates naturally on sunny slopes and well drained situa-
tions, and it i8 reasonable to suppose that it cannot thrive properly in
the flat irrigated beds. in which it is usually grown in India, In
any case I believe that indigenous varieties if planted in beds are more
sobject to disease than if planted on ridges. As regards newly
imported good varieties there can be no doubt that the ridge system
of planting is best. There is, further, no doubt that the smali cut sets
used by native cultivators induce weak growth and that larger cnt sets
or, better still, medinm sized whole potatoes produce more vigourous
growth and better orops. An experiment in 1892-93 condacted by
the Bombay Agricultural Department gave the following resulis in
comparative plots :— -
Seed rate Outturn

Pear Acre. Per Acre.
Lbs, Lbs.
Cut sets... ... 1,568 10,065
Wholeseta ... 1437 13,509

Whole sets should be 13" to 13 in diameter.

The ordinary farm yard manure dressing is not the best application
for potatoes. This crop, like its near relatives, tobacco, brinjals, and
chillies, is specially benefited by potash manares ; therefore, house-
bold ashes and crude nitre might with every advantage be used in top
dressing the crop before it is fully earthed up, a moderate application
of well rotted farm yard manure being given, as usnal, before plantation,

In the Poona District and elsewhere in Indis the potato crop
become infected with a fungoid disease, about 1890, which was locaily
called ldngdi owing to the appearance of a dark ring easily visible
in the substance of the potato on section. This diseaso shows its first
effect by a sudden withering of the stems. About an inch below the
surface the stem is found stained brown. Decay rapidly proceeds, and
extends upwards and downwards along the fibrovascular tissues. It
finally enters the vascular tissuee of the tuber, hence the observable dark
ring, The spores harbour in the soil from year to year owing to rem-~
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nants of previous crops, and this is a certain source of contagion. The
obvions remedy is to grow potatoes at long intervals on the same land,
but this the oultivators refuse to do.
- Experiments conducted by the Bombay Agricultural Department
proved that certain imported varieties at frst resisted infection in a
marked degree, but, when cultivated in India for a few years, dete-~
riorated, so that they were not immune, - The flushing of the land before
plantation with irrigation water containing u weak solution of oopper
sulphate was proved specific as regards all diseased germs which it
reached, but the operation was expensive, 84 Ibs. of copper sulphate was
used per scre. A orop grown on ridges from whole tubers was found
much less liable to disease than a erop grown in flat beds from small
out sets, and this was especially the oase if ample room was allowed
between plants grown on ridges. ‘

Very good undiseased crops were obtained from newly imported seed
on diseased land, The. best results were as under :—

Outtarn
Heed rate. Per Acre.
Lbs, Lbes.
Button's Early Begent .. 1,180 18,871
Do. Windsor Castle... 1,861 14,566

The potato blight of Europe—Peronospora infestaus—is not known
in the Bombay Presidency. Itis a fungoid disease which fructifies on
the foliage. The spraying of the foliage with copper sulphate solution
with quick lime (Bouillie Bordelaise) has curative, as well as preventative,

offeat, The proportmns of ingredients for an acre are as under :~—
456  Lba, sulphate of eopper.
223 Lbe. quick lime.
230 Gallons of water {2,300 1bs.).

The sulphate should be dissolved by hanging it in & coarse cloth
or basket in water contained in a wooden vessel. Hot water acts
more quickly. The quick lime is slaked in a separate tank, and then
stirred into a fine gruel with added water. This should be passed through
a sieve into the solution, well stirred, and the remaining water added.

Bouillis Bordelaise is a safe and effective application for any fangoid
disease which fructifies on the foliage of any orop.

The orop should be dead ripe when harvested, otherwise the tubers
will not keep well. All broken, bruised or diseased tubers should
be separated. The potatoes when lifted should be kept exposed for
several days under a shady tres or other shade until quite dry. ¥ull
exposure to the sun is harmfal. Large quantities should not be stored
in one heap, particnlarly if there is any suspicion that some of the
tubers may be utsound from undeveloped disease. In Gujardt pota-
toes are stored in unoovered heaps in the cool central room of the

Effestive remedies

Potato blight.

Storing potatoes,
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house. A layer of fine dust taken from the sandy roadways is formed
on the floor. Over this the potatoes are heaped and freely mixed with
the fine dust. The heap is turned every ten days, Tabers whioh show
signs of decay are removed. The whole stock is sold off before the
monsoon. It is very difficult to store potatoes successfully during
the rains, becanse they sprout freely and shrivel up. :

Cost of Cultivation, Surat District,
Per Acre,
Es, 8. p.
Ploughing six times with » lightAal ... . 6 0 0
Manure—40 full cart loads I I
Working harrow twice ... car e 0 8 0
Levelling and clod crushing wa ee  wa 0 80
Making beds and water channels e o 3 B0
Digging pits for sets ; planting and ecovering
sets e se ere wta  we  eew B DD
Cost of sets 1,200 1be. (potatoss dear at planting
time) o eme . 40 0 0

Hand’; weeding and etirring surface soil with

hm?ﬁ twice - s s e os 300
Irrigation—11 waterings during growth; (ome

paiz of bullocks and three men, steadily em-

ployed, will irrigate § aores) ... . ... 8330 O
Harvesting, digging, sorting, carting, &e. . 12 0 0

Bs. ..130 B 0

Outturn, ey, 12,000 lbs. at'wholesale rate of 60
1ba. per rapea ... e e w300 0 0

CAYENNE PEPPER OR CHILLIES—Capsicum,
Natural order—Solanacece.
Gujaréti, Marcha ; Mardthi, Mirchi ; Kinavese, Menshinkii,
Four species of this genus are known in India, viz, :—
Capsicum minimum, Roxb., bird’s eye chillie,
Capsicum grossum, Wild, bell pepper.
Capsicum annum, Linn., Goa or red pepper.
Capsicum frutescens, Linn,, the shrubby or common chillie,
Only the two last are much cultivated in India,
Habitst,  The home of the common Indian variety (Capsicum frutescens) ia
be]i?ved to bein tropical America, Chillies were introduced into
India in comparatively recent times probably by the Portuguese.
Geemal = charae- The plant is an annual, 1t varies in size according to variety, The
P: V&}'leh& of C. frutescens grown throughout the Presidency mange in
height from 18" 10 3. They are much branched shrobs, with small
leaves and very numerous, amall, white flowers. The fruits vary in size

and colour aocording to variety. The colonr may be dark red, red
orange or yellow,
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The Deshi variety of the Deccan has a small, red, pungent fruit,
grodually tapering fromn & blunt base to s sharp point. The Jeshi variety
of Northern Gujarét is large, thick, irregular in shape, inflated, some-
times curved, not very pungent, and red in colour. A variety with
gmall, red, pungent fruit, similar to the Deshi variety of the Decean, is
also cultivated in Northern Gujarét. The lavengia variety of Surat has
small, orange coloured, very pungent fruit. It takes its name from the
Gujarti word laveng (a olove). This variety probably belongs to
Capsicum minimum, The bor mérchi gets its name from- its resem-
blange to the fruit of the bor tree (Ziziphus jujuba).

The Bombay Presidency area in 1898-99 was 185,000 acres. The
Dhérwir cultivation is by far the most important. Belgaum comes next.
Khéndesb, B4téra, Poona and Sholdpur grow 8,000 to 12,000 -acres
eaoh, Niésik and Ahmednagar about 5,000 acres each. In Gujardt
the orop is not of muck importance.

The orop is invariably planted in the rains, but, if helped by irriga-
tion, the growth extends into the rabi season. Chillies are grown toa
large extent alone, but are also planted along the ridges and at the corners
of the beds, subordinate to many garden orops, such as ginger, turmerio,
potatoes, onions, garlic, &o. In the Deccan chillies are rotated
with onions, potatoes, groundnut, irrigated wheat, gram, &e. In
Gujardt the orop is rotated with the numerous other garden crops
grown, but in particular with brinjals, turmeric, sugarcane and
The best dry erop ohillies are grown on deep retentive black soil. The
irrigated orop is grown in the Deocan in mixed black soil. In Gujardt
the best crops are got in besar (olay loam) soils. The Bombay
market is largely supplied with ohillies grown without irrigation in the
deep black soils of the Krishna Valley.

The irrigated arop is only grown by well-to-do cultivators who can
afford the liberal management which the crop needs, Chillies are
grown from iransplanted seedlings. The seedlings are raised in a nur-
sery. This seed bed is got rendy in May. It should be in a sheltered
position. The soil should be in a very fine state of tilth when the
seed is sown. The seeds are very small, and shounld, before sowing, be
mixed with powdered earth or ashes to secure even distribution.
The seedlings should come up thickly, but should not be over orowded,
or they will grow tall and weak and not easy to transplant successfuily.
1 to 14 Ibs. seed will give seedlings sufficient for an acre. The seed
when sown should be lightly covered with soil. The seed bed should
be covered with light branches, leaves, or straw to proteot the seedlings
from the sun, These are delicate at first, and it is therefore preferable
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- to water by hand rather than u;ngate from a chapnel, They get

hardier when about three weeks old, and are ready for tra.nsPlnntatmn
when six weeks old and 6 or 8§ inches high. .
The plough should be worked two or three txmgs Tha manure
(15 tons at least per aore of old farm yard manure) should be spread
befors the first plongbing. The bladed harrow should be nsed. fre-
quently after the plongh until a fine friable &ilth to 3 deptk of 4"

._ Is obtained. In s district of light minfall beds for irrigstion should

Hatvest,

aultiva

now be formed. In a district of moderate or heavy rainfull this opers-

_ tion should be deferred uniil the end of the monsoon. The atpall Degcan

varisty of chillie should be planied 18" apart in the rows with .the
gamo distence between rows. Three or four seedlings should be plani-
ed together, care--being taken that the seedlings are lifted from
the seed bed without damaging the roots and that transplantation i
properly done. The seedlings are best transplanted in the avening
in clondy weather. " If there is a shower during night or light rainfall
next day, the operation is sure to be sucoessful ; but, if bright sunshine
for several days follows transplantation, many of the seedlings will die;
These must be replaced as expeditiously. as possible, The rows of
plants should be acoumately straight, so that the bullock hoe can be

used for inter-uiture if beds for irrigation have not been formed, . If
the land is laid out for irrigation, the surface soil is stirred, and weeds
removed by means of the weeding hook (khurpa). When the plants are
fairly established, they should be earthed up. A Rétle mound of soil

- is formed round each clump of pla.nts. During prolonged breaks

in the rains irrigation must be given, and, when i:he rains oease, s
watering is necessary every eight or ten days-

About three months. after planting, the first ﬁ-mt forms. If the
field is regularly irrigated, the plants will go on bearing for five or
six months, and this period may be prolonged by stimulating the plants
with 8 fop- dressing of onstor cake of 600 lbs. to 1,000 -Ibs, per .asre
given in September-October. In a distriot whers there is a good
demand for green chillies these shonld be picked three  times s month
at the beginning of the season and at longer intervals aftorward,
Ripe chillies are picked three times or oftener dunng the fruit
seasop s they mature.

‘The cultivation in Gujarét is somowhat different from that in the
Decasn, During the early monsoon the field is ploughed three or four
times often enough to bury the manure (thirty cart loads per acre) and
produce a good tilth. When the seedlings are 9" to 12" high and
iwo months old, they are transplanted into rows 3 feet apart with & -

like' distance betwoen plants. The piants grow to aheight of 3 feet,
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aud require plenty of air space. Three to five seedlings are put in each
hill. The bullock hoe (karabdi) is used as scon as the plants are fairly
established, This implement is worked lengthwise, as well as across the
field. Any weeds not reashed are removed by the weeding hook (AAurpa).
The surface soil should be moved with the tarabdi as soon as dry after
‘each succeeding -shower of rain, This implement, if yoked with a
sieady pair of bullocks, may be worked advsntageously up to the
time the flowers begin to appear. Then the plants should be earthed
up, beds for irrigation should be formed, and all tillage should ceass.

The crop is prepared for market by laying the pods ou} on mafs to
dry in the sun. I the Deccan they are usually exposed on sheet rock
near the cultivator’s home. 'When comparstively dry, they aro sown up
us tightly as possible in coarse sacking in bundles of four or five hushel
‘cupacity, and carted to market, ' '

Chillies are used in dhatnis, pickles and Indien condiments, und
alse medicinally, Cayenne pepper is made by grinding to a powder
- the ripe pods of red pungent varieties. Nepaal pepper is similarly
0_b£ainod from o mild flavoured yellow fruit.

BRINJAL OR EGG PLANT—Selanum melongena—Linn,
Nataral order-—Solanacee.

‘Gupariti, Vengan Marfithi, Védnge; Kdnareso, Badnikdi.

This plant is believed to be & pative of Asia (De Candolle). Other
authors believe it io be of Arabian origin,

1t is cultivated all over India, *and is often met with as an escape
from cultivatien, in which condition it becomes more prickly and more
prolific as to the number of fruits.” (Duthie.)

The Bombay vorieties with large purple fruit grow into mach
branched shrubs about 3 feet high, The smali fruited varieties are not
#0 fall, but have the same branching habit of growth. The leaves have
» peculiar gmymh green colonr, The Bombay field varieties have all
- prickles, “ Leaves ovate, sinuate, or lobed, clothed beneath with
stellate hairs, flowers bluish, armnged in extra-axillary cymes, usually
only the lowest on the eyme becoming fertilized, fruit or berry, round,
oval or olon‘ata, eylindrioal.” (Duthie.)

The commonest variety has very large purple fruits, tapering
gradually from the sttachment to fower stalk to a round, full, thigk
end. Well grown fruits are each 10" to 12" long. Another varisty

has very large, round, purple fruit, about the size of- » pumalo,

A favourito variety in-the Surat Distriet has nearly round or slightly

oval, small purple fruit, about the size of an orange. This is considered

Usas.--

Habiiat.

(General Chayacter
of the plant.

Bombay varieties,i



Distribation.

Hoils, eeason, rota-
tion, mixtures.

Caltivation,
The sced bed,

The feld,

210

a more delicate vegetable than the others, and commands a higher
market rate, The three varieties named represent the usual sizes and
shapes of brinjal fruit, but, according to variety, the colour varies
from purple to variegated purple and green or yellowish green, fuintly
marked with purple.

The crop is grown sparingly throughout the Presidency in all garden
lands, but the chief cultivation is in Gujurdt, particalurly in the
gorédu or besar gurden lands of Kuirn and Baroda Territory,

Brinjals, like chillies, grow most successfully on the hesvier descrip-
tions of soils which can be successfully irrigated, The crop is always
grown alone and in the rains. Its growth extends into the rabi senson
if helped by irrigation. The rotutions are the same as desoribed for
chillies,

The crop is grown from transplanted seedlings. The seed bed is
got ready in May, and should be carefully prepared and liberally
manared, The seed should not be broadcasted too thickly. The
seedlings require more room in the seed bed than chillies. They are
ready for transplantation when six weeks to two months old. They
should then be well rooted, with stout stems, and about ¢ to 8" high.

A heavy dresing of manure is necesswy, not less than 20 tons
old farm yard manure per acre or a less quantity if supplemented
by a subsequeni top dressing of oil cuke, nitre or other quick acting
concentraled manure. The mme preparatory tillage as described for
chillies is required.

The seedlings of the large varieties sre transplanted two togsther
in a hill, 3 to 3} feet apart in the rows and the same distance
between rows. The smaller varieties should have a space of 2} fest
between plants in each direction. The interculturs for brinjals and the
weeding and earthing up shouid be done precisely as described
for chillies, A top dressing of nitre or castor cake st the rate of
500 Ibs. of the former or 1,000 Ibs. of the latter per acre will be fonnd
very beneficial. This should be given round the plants before they are
earthed up. Beds for irrigation and regular watering when required
should be arranged for in the same way as described for chillies.

The crop should begin to bear in October, and continue in bearing
for several months, The froits in a well noarished, vigorous crop
form and ripen with great rapidity, and should be plucked every second
or third day.

The following tabulated resnlis show that nitre as 8 top dresing
bas a remarkable effect on the brinjal. It is possible that the potash
of the nitre was as effective as the nitrogen. We know that potatoes,
tobacco and chillies—near relatives of brinjal—are spovially benefited
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by potash manures. Thae resulis are from comparative plots on the
Poona Government Farm s

Quantity Outturn Cost of | Valume of
Kind of Manare,” |of Manure Aar Cultivation| Outturn REMARKS,
por Acre, [PET 89S Lar Acre, | por Acre.
Lbs. | Lbs. | Ba a.| BRs a-
Dried Fish ... . 1,481
) 16,322 ] 138°* 6] 825 &
Nitre ‘eaw -»s aua 4838 Compamble.
Dried Fish ... .. 14681 11,400 79 9| 237 8
Dissolved hones ws| 1,861 '
0} 1,700 ) 234 31| 288 2
Nitm L1 1 LTy [ 1] 48!’ } oompmble.
Dissolved bones 10e 1,661 7,882 168 2| 157 3
Castor-cgake .. .o 1,488
. } 15,080 | 183 13 800, 10 )
Nitre ... s o4 }Compamble.
Onstorsoake .. ..| 1,488 7546 | 81 14| 180 7

- The variation in cost of gultivation between plots was almost entirely

due to difference in value of manures applied and the difference in

cost of gathering the fruit. Nitre is exceedingly dear in Poona. Yet

for this erop a muderate application will apparently pny well,

The brinjal is & risky crop in districts of heavy rainfall. The A risky erop.

young plants dis in heavy soil during heavy rainfall. This plant, like

chillies, is stibject to a ourious mulformation of the branches and

leaves. Affected plants produce no frait.

THE ONION—Allium cepa—Willd,
Natuaral order—Liliacece.
Gujardti, Kdndo; Mardthi, Kdnda; Kanaress, Ulldgadde.

The onion has been cultivated from very ancient times. It is found Habitat
wild in Afghanistan and Beluchistan, and may be indigenous also
in Palestine. (De Candolle.} The plant is largely oultivated all over
India, and is an important market garden crop in the Bombay Presi- -
dency.

The aren in the Presidency is not separately returned. The crop pistribution
is grown to some extent in all districts. The cultivation is most Bomber-
important in the garden lands of Gujarit, in the Dhulia Tiluka of
Khandesh, and in the Khed and Junnar Talukas of the Poona District.

Onions sucoeed best in free working, well drained soil of fair depth. g,
The mixed black soil of the Deccan, on which other irrigated crops
are grown, suits the crop very wall.
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Onions are only grown alone, and always as a’cold weather irri-
gated crop.

In Gujarit the crop is rotated with the numerous other irrigated
garden crops. In the Decoan it is rotated with potatoes, chiilies,
groundnut, irrigated wheat and gram, garlic, sweet potatoes, &e,

The land is occasionally rested from irrigation. Then dry crops of
jowdri and bdjri with subordinate mixtures are grown,

Three chief varieties are grown in the Presidency : & large red and a
lIarge yellow variety and a smaller pure silvery white variety. The
common red variety is very strong flavoured. It has a red tinge inside,
but towards the centre the bulb is nearly white. The yellow onion is
also strong flavoured. It has creamy white flesh. The white onion
is extensively grown at Dhalia, and its cultivation is extending in other
parts of the Presidenzy. It is mild flavoured, Tho smaller bulbs sre
suitable for pickling, and there is a considerable and increasing export
trade in this variety on account of its fine mild fiavour,

It is probable that these varieties were obtained originally from
imported seed, It is, however, difficult to succesefully import seed of
good vitality. European seed ripens in the autumn, and therefore
cannot be imported into India soon enough for the erop of that year;
and onion seed loses vitality so quickly that in the following year fow, if
any, of the seeds would germinate. Possibly, however, sound seed
might be ebtained by planting imported bulbs, and the experiment is
certainly worth trial.

Onion seed is produced in India as follows :—Waell developed bulhs
are selectod. These before planting are cut in swo with a knife ; the
top part to the extent of 2 quarter of the bulb is cut clear away. The
“but” ends are planted 6" apart in beds, the soil of which by previous
tillage bas been thoroughly well prepared and liberally manured,
Several shoots with flowering beads should spring from each bulh,
These ripen in February-March, and seed thus obtained will keep good
until required for sowing for the main crop in the following September-
October,

The main crop in India is raised from fransplanted seedlings. The

seedlings are grown in a seed bed. There is & common English saying

in regard to fine tilth, viz., * Fine as an onion bed.” This saying
holds good all the world over. The onion nursery must be well dug,
liberally manured, and be in a thoroughly friable condition. For
this reason land which is distinetly loamy makes the most satisfactory
seed bed. The seed. should be thickly brosdcasted in S8eptember, and
lightly covered. 15 Ibs, of sound seed properly distribuied in a nursery
will give seedlings sufficient for an acre of transplaniation, Tho seed bed
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should be carefully weeded, and if the seedlings are too thick they
should be thinned out, so that all grow into healthy, vigorous plants,
such only being suitable for transplanting. ) -

The preparatory tillage should be careful. Onions are sometimes

grown after a rain crop of édjri. Well rvited farm yard manure at the
rate of at least 15 tons per acre should be spread on the éj~ stubble,
The plough should now be worked two or three times, and then the blad-
ed harrow. The stubble should be ¢ollected and burnt, Beds for irriga-
tion should be formed when the surface soil bas been worked to a
smooth, friable consistence.
. The seed beds two or three days before transplantation should be
freely irrigated. The soil is thus softened, so that the seedlings are
ensily uprooted. Half the length of the leaves or shoois should be
olipped off, also long rootlets, If the soll is mixed black, the beds are
generally irrigated before transplantation, and the seedlings are pushed
singly into the soft mud about 4" apart. If the soilis a free working
loam, the seedlings are carefully planted before the Leds are irrigated ;
but, as esch bed is finished, water is admitted at once. A second
watering should be given four days after the first, and subseqnently
at regular intervalsof eight days. Hand weeding should be given as re-
quired. A top dressing of ashes or of castor cake erushed to a fine
powder has an excellent effect. The ashes or cil cake should be worked
into the soil with the weeding hook (%hiurpa), weeds being removed
during the same operation. The seedlings are generally transplanted
Inte in November or early in December, and the crop is ready for litting
in March-April. It is rips when the tops begin %o tarn yellow and fall
down. The bulbs may be lifted about ten days after the last watering.
They are easily uprooted either by hand or with a very light pick. They
should be at once sorted and cleaned. The roots and tops are removed
by means of a sharp sickle, A woman by means of her toes and foot
holds the handle of the sickle securely on the ground. The blade of
the sickle is presented vertically, and the woman using both hands
presses each onion in turn sguinst the sharp edge, first removing the
roots, then the top, ’

Two tests taken in 1894-95 on excellent crops at Khed (Poons
Distriot) gave the following results 1—

Ountturn of Value per
Bulbs per Acre. Acre.
. Lbs, Rs. a p.
It Test .. ce e e 35,093 285 -0 0
%od Test ... .. . 84514 238 0 0

The onions in the above testsll.;st by dryage 11 per cent. during 18
days' stornge, and this is allowed for in the outtarn figures, The whole
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sale rates for onions in the Poona District are generally low, the area
being considernble and the produce much more than is required for
local demand.

Dhola (white) onions are grown in rather & curious way in the Surat
District,. The large onions of a crop are sold when lifted ; the smaller
are stored until the following November, and then planted. Each grows
into a large single bulb or by sub division inte several small bulbs,

About 1,000 lbs, of small dry onions are sufficient to plant an acre,
The field is prepared carefully and Jaid out into beds for irrigation.
Small pits are dug 6 to 8 inches apart. The singlo small bulbs
are planted one iz each pit and carefully covered. After the first
watering, the bulbs just show at the surface, Onions planted in this
maaner, if left alone, would, in due course, produce seed ; but all
flower stalks are removed, and as the crop ripens, bulbs are pro-
duced. The erop is harvested comparatively green. Each onion has,
when lifted, a coarse neck and a good deal of green top. The tops
are cut off close to the bulb, and left in the field io rot. 'These bulba
must be left fully exposed to the air for some time before being stored,
They lose at least 25 per cent. of weight by dryage.

Cost of Cultiration, Surat District,
Por Aere.
Bs, a p.

Manare—30 loads ordinary manure and spreading ... .. 16 8 0
Preparatory tillsge—six ploughings with Aal, two harrow.

ings and levelling with plank roller ... . e . 6 8 0
Making bede and water channecls and l.erellmg beds ... . 3 8 b
Cost of seed and seed bed .. sy o e 8 0w
Transplanting seedlings .. v s e e B 00
Weeding and loosening surface loil with lhrpﬂ e . 3280
Irrigation—eighteen times.. v o e .. 54 0 0

2 00

Digging up, removing tops and roots ... -

P
3

GARLIC—Allium sativum—Linn,
Natoral order—Liliacece,
Gujariti, Lasan; Marithi, Lasun; Kanarese, Belloli.

De Candolle says that garlic is only found wild in the desert of Kir-
ghis of Sungari.

This plant is perennial and closely related to the onion. * Its trve
stem which is much reduced gives off roots from the baze,snd supports
as cauline appendages the overlapping scales {old leaf bases) which
are thickened below and bear in the axils small bulbs or cloves.
These closely imbricating scales, together with the cloves and the
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reduced stem, form the bulb. The flowering stem or scape emerges
from the centre of the bulb, and besrs a fow Sowers, the majority being
replaced by diminutive bulbs.” (Duthie.)

The leaves are long, lanceolate, flat, sharp pointed. The sheaths
enclose the Jower hulf of the stem. The plants in a good crop grow to
a height of 18". The flowers are small and white.

Garlie is cultivated all over Indis. In the Bombay Presidency the
area in 1898-99 was 7,500 acres. The most important cehires of
cultivation are Belgaum, Dhérwér, Nasik, Poona, and Sétars.

Garlic is generally grown alone and always as a cold weather
irrigated crop, and does best under precisely the same gonditions of gul-
tivation, on the same kinds of soils and with sume rotations as snit
onions, These conditions bave already been described -in detail.

The field is prepared, manured, and laid out for irrigation in the suine
way us for onions. The crop is propagated from the cloves, These are
broudoasted very carefully in the beds in October, and lightly covered
with soil.  In a bed 10ft. square 1§ 1lbs, of dry cloves should be sown,
This gives 4 seed rute of abont 700 1bs. per ucre. The orop should Le top
dressed with manure, hand weeded and watered in the same way as de-
soribed for onions. It ripens when the leaves turn yellow 43 to 5 months
after planting. The bulbs ave lifted and prepared for market like onions.

A good crop yields 8,000 lbs. to 10,000 lbs. per acre, und is worth
at ordinary wholesale rates abont Rs. 250 per acre.

COTTON—Gossypium,
Gujaréti, Kapds; Mardthi, Kapus; Kanarese, Hatti.

A genus of the natural order Malvacee, which is widely distributed
in both hemispheres, :

Cotton is chiefly grown in tropical or subtropical countries, but its
cunltivation extends south of the equator ss faras the Cape of Good
Hops. Various species are wild in Indin, The crop is very exten-
sively grown in India. The annual area is probably about 14,000,000
to 15,000,000 acves,

The Bombuy area in favourable yeurs approaches three million acres,
but contracts considerably when early mains are deficient or the season
is otherwise unfavourable. Ahmedabad, Broach and Surat are the only
gotton growing districts of importance in Gujarit. In the Deccan the
Khéndesh area i8 most extensive. But the crop is also important in
Abmednagar and Nsik. In the Karndtak the crop is extensively
grown in all the three collectorates, but most extensively in Dhérwér.
Ko ootton is grown in the Konkan.

The crop suogeeds best on bluck soil of fuir depth with a well
distributed rainfall of 30 to 40 inches. It is grown entirely as a
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dry crop. 'The mast sumitable soil is known as “black ¢otton soil.”
Such soil may be 5 feet or more in depth as in Ahmedsbad, Broach,
Burat, and parts of Khdadesh, Dharwdr, Bijipur, &e. ; but the crop is
also extensively grown on much shallower black soil. This is certain-
ly the cuse throughout the Deccan and Kamatak. In Khéndesh a
cotisiderable proportion of the cotton aren is foand on mixed black and
reddish eoils of no grent depth. In fact, throughout the Deccan and

Karnéitak the crop is grown on the better classes of soils found in the

rolling uplands, as well as on the true * black cotton soil ™ which is
found usually in lower lying vales or plains.

The crop is chiefly grown alone, In Broach, on very deep retentive
black soil and with sometimes u rainfall heavier than “the orop needs,
rice in the same rows or in separate rows is often subordinate to
cotion, A slight sprinkling of ocoriander and other condiments of
similar class is often.seen in cottén fields and in patchy crops.
Sesamum is sown to fill vacancies, sometimes also gram (Civer
arietinum), These crops are chosen, because they ave likely to succeed
even if sown when the kiarif season has well advanced or the raé;
season begun. The perennial rozi cotton of Kaira, &c., is on gorddu or
sandy loam soils, grown always as a row orop with bajri, pulses, &e.

Jowdr is the principal rotation crop with cotton, but the ordinary
cotton-jowdr rotation is extensively modified according to distriet and
season. Thus wheat os a dry rabi orop is grown extensively on the
cotton soils of Abmedabad, Ldng and a mixed crop of tuver and
sesamum s rabi crops are grown on cotton Jaud in Bronoh, especially
in years when the early rainfall is too heavy for cobton. Sessmum and
wheat, as well as jowdr ore regularly rotated with cotton in Burat,

.In the Deccan the rotation in lands which grow cotton is still more

extended. Jowdr is here alsc the chief crop, but. bdjri, sesamum,
linseed, gram and wheat are also taken, as the character of the soil and
the season may determine, In the Karnsitak the cotton-jotndr rofation
is perhaps more strictly adhered to than elsawhere, still we have here alro
variety in such crops as wheat, ltalian millet, castors and safflower,
the latter, however, genérally ocoupying separate rows with jowdr.,

CULTIVATION N BroaoH.

The cotton soil of the district is desp and black, and rests on a deep' '
substratum of yellow earth, The soil cracks freely in the fair season. .
It is very deep and very retentive of moisture. The annual rainfall
varies batween tflukas from 30 to 40 inches, but over the greater
part of the distriet exceeds 85 inches on an average, and in occagional

- yeurs i8 as high as 60- inches, Generslly speaking, the cotton fields -
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. bl
. during the early monsoon rainfall get sodden with hea.vy rain, and are
more or less unworkable for a time. The orop is sown as early as

o pomble after the monsoon sets in, but, as a rale, two or more sowings

are; reqmred before . satisfactory germination is seonred, This is
qahrely owing to the effect of hoavy rainfall on a very retentive soil.
The seed is, therefore, generally more successfully sown in July than
in June. Usually the same field grows cotton every second year, In
intermediate years the field may be fallowed, or grow one or the other
of the crops with which cotton is rotated. The charaster of the season
determines to some extent the rotation orop chosen by the cultivator

The system of fallowing (vdshil) is extensively employed in Broaéh,'

and an exceptionally good cotton erop > -onerslly got after a year’s -

fallow. It is generally recognized that o on the deep fortile blaok
soil of Broach and to a less extent in other distriots is more benefited
by thorough tillage than by applied manure. The fallow tillage is
thoroughly done, and, when the monsoon rain comes, the soil of 8 véshil
field is clean and friable to a considerable depth. 1t soaks up the rain
28 it falls, and, when dry enough after rain, provides a seed bed in
a perfect state of tilth, Cotton derives more benefit from residues of

mannre left in & soil than from manure directly appheu Cotton soil

rarely gets mangure oftener- than onos in three years in Broaoh or else-
where, Fiftoen luads per scre may be considered & full average applica-
tion, If manure is used, it should bein a thorough]y decayed condition,
and by prefarence should be applied before the rains come. It osn be
‘mixed with the soil by freely using the bladed harrow (karab). Itisa
risky operation on deep black soil to apply manure after the rains set in,
A passing shower may interrupt the work, and the tillage required to
mix the manure with the soii may delay sowing. Sowing should be
pushed .on vigourously when the roil is in & suitable condition, because a
heavy shower of . rain may interrupt field work for days. Vidshid fields
can be.more expeditionsly sown than other fields, and fhis is one reason

-why the system of fallowing in Broach answers so well for cotion.
- Tilinge begina nsally in the hot weather by collecting and burning

the stabbles of jowdr or other previous crop. The praparatory tillage

i3 least gostly when cotton sucoeeds ldng (Lathyrus sativus). The ldng
when harvested leaves the field in a5 clean a condition as if it were fal-
- lowed. The soil, although it has cragked to a considerable extent, is on

* the surface fairly loose and friable when- the ling is reaped,. Tillage

should begin immedistely. If the harrow is freely worked dunng the
hict westher, » very. fine siate of tilth is produced. Cotton may on such
. land be sown in June.as soon 88 sufjcient rein falls. If cotton is taken

aﬁer ;owar, more qolﬂy prepamtory tillage is reqmred A heavy
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harrow should be used during the hot weather to grab up stubbles,
scrape the surface, and fill in the cracks. When the first monsoon
showers moisten the soil a span deep, the plough should be used and
after it the harrow. The proparatory tillage should be completed ns
expeditiously as possibie, because in Broacb as in sll districts, except the
Karnatak, it is most important to get cottonsown early. Two plough-
ings and two or more harrowings may be required before the seed is
sown, and usually also it is necessary to use the samdr (plank roller) to .
level the surface, Sowing should, if possible, be completed in June,
When cotton is sown alone, the seed is drilled in rows 22" to 26" apart,
The seeds, although carefully ginned, retain some Jint and fuzz; therefore,

they eling together, and, in consequence, require specisl preparation

for sowing. The seed is prepared for sowing by mixing it with a thin
plaster of cowdung, mud and water, and rubbing the plastered seed on
the close network of a chédrpdi (native bedetend). This treatment makes
it possible to pase the seed when dry ready through the seed bowl and
tubes of an ordinary country seed drill. The bamboo tubes are larger in
diameter for cotton than for ordinary grain crops. The seed rate varies.
5 1bs, per acre would be ample if all the seed germinated and was equally
distributed ; but, as the seed is cheap, three times the above gquantity
is usually sown. Two harrows foliow one drill to cover the seed and
smooth the surface. When young, the seedlings are very delicate and
liable to damage by insects and also by heavy rain. If the seedlings
are damaged to a considerable extent before they produce true leaves,
the crop should be re-sown, especially if the season has not far advanced.

The crop is generally intercultured with the bullock hoe and band
weeded once or twice. Interculiure begins when the seedlings are
about 4 inches high. When they have made some further progress,
the weaklings are thinned out. The plants are left about 18 inches to
2 foet apart in the rows, bat this only in the case of a field iz good con-
dition and in an early sown, promising crop. If tbe young plants are
backward, and stunted from any eaups, they are left much closer together,
Cotton must be kept quite free from weeds, or it will not thrive. The
plough is passed between the rows in September or October, This
is the final tillage operation. It has the effect of preventing deep black
soil from cracking, and therefore has also a tendency to conserve the
moisture in the soil. Intereulture of any kind would do barm whea the
flowers appear, because it would interfero with proper fertilization.

1t is 8 common practice in the very deep black soil of Broach to grow
cotton and rice mixed, The practice is wnknown in any other part
of the Presidency. This practice safeguards the Broach caltivator.
Cotton seedlings are liable more or less to be damaged and destroyed
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by heavy downpours of rain early in the season on retentive deep
black soil. Rice usually flourishes in such rainfall. The rice general-
ly osoupies the same rows as the cotton, and when alone occupies an
intermediate row. The cotton rows are generally 28 inches apart,
but if the field has recently been manured and is therefore
in good condition,r the distance may be as much as 3 feet.
With a heavy rainfull the rice does better than the cotton. With
a light or moderate rainfull the cotton does best. It is seldom that the
geason suits both crops. The rice is ready for harvest in October, An
overage outturn of rice subordinate to cotton in a good field will range
from 240 ibs. to 820 lbs, per acre of grain, If, when the rice is reaped,
there is a good deal of moisture left in the soil, the cotton plants branch
out vigourously, and if the field isin good condition, and if tillage
operations (especially weeding) have been properly attended to, then a
good cotton crop may be expected.

Broach cotton begins to produce flowers in Qctober-November, and
the outturn is comsiderably affected by the character of the weather
during the flowering period. This period in a season of favourable late
rain lasts until January. A fow flowers appear even later, Cloudy
weather during this period is disastrous, sometimes in causing imperfect
fertilization or at least in causing immature bolls to fall from the plants
in large numbers,

Cotton picking usually begins in January, and lasts entil March and
sowetimes to April. The crop is picked at short intervals, becauee
the cultivators fear that their fields will be robbed at night. Four or
five pickings are necessary when. there is no risk of night pilfering.
The second and third pickings are ueually the most important ones.
The lint can be picked clean in the early morning owing to the effect of
dew on the folinge, Later in the day the mature stipules and leaves
got dry and crisp owing to the heat of the sun, snd stick $o the lint.
Therofore, picking ought always to be done in the morning, But,
genorally, the work is eurried on throughout the day. It is done by
women snd children. They work more deftly than men. Contract
rates are ususlly paid, viz., 2} annas to 4 annas per maund of 38% lbs.
—the cheaper rate for a good erop. These rates only apply to the more
important pickings. The minor pickings are usually accomplished by
the cultivator himselt and bis family.

In 1808 I took several tests on what I considered avorago crops of
cutlon on well cultivated fields, the soil in each cuse being superior
black cotton soil. In each field rice was subordinate to the cotton, but
was not tested. The outturn of rice may fairly be estimated as worth
Rs. 7 to Rs. 10 per acre.

The flowering
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Harvezt,

Qutturn, Broach
District.



Marketing the pro.
duce,

Broach and other
Bombay varieties,
Professor Middle-
ton's deetriptions.

Tmprovement by
selection of eeced,

220

The cotton outturn results worked out as under :=—

Local Anng Esti.
mate of Crop. Outturn of 8eed Assessment por
Field, (Full Crop16 Cotton per Acre. Value of Qutéum, Acre,
Annas,) Lbe.
Ra, a. p, Rs. 5. p.
1st 14 446 80 9 8 5§ 7T 0
Ind 14 - 400 w74 & 610
8rd 12 878 2515 ¢ 510 0
4th 1D or 11 834 214 9 6 511

It is the invariable practice in the Broach District and in most
cotton growing districts to sell the seed cotton produce (lint and seed) to
the owners of ginning factories. It is sold by the bAidr of 24 maunds of
384 lbs, The bhdr is, however, a variable weight in different tilukas,
A bhdr of the weight referred to was, in 1898, worth Rs, 75 to Ra. 85,
but is variable in value in different seasons and for different qualities.
Cotton picked in dirty condition commands a smaller price than clean
cotton. Again, if the lint is seriously discoloured and damaged by
boll worm, as it too commonly is, & poorer price is obfained,

The Deshi or Kdnhami cotton of Broach as cultivated in Broach and
Surat is a pnre, unmixed variety, and is probably the best long
stapled cotton in cultivation in India, Another variety—goghtiri—is in
general caltivation in Broach, but, although ocoasionally grown from
pure seed, is nsuslly mixed with Deshi. Goghdri cotion is gaining
ground, becausa it is hardy, vigourous growing and safe to yield a good
outturn in an ordinary season. It gives a high percentage of lint to
seed. The lint is whiter than Deshi, but is shorter and coarser. The
reader is referred for full descriptions of these and other Indisn culti-
vated cottons to Professor Middleton’s excellent note printed in Agri-
cultural Ledger No, 8, 1895, He describes all the Bombay varieties,
and gives sound advice regarding posible methods of improvement,

The two varieties of cotton referred to suit the conditions of soil an.d
climate in Broach and Surat, and their mainienance a8 pure varieties is
important, Their improvement by selection of seed continued frot.n
year to year is still more important, If careful selection of seed is
practised, and if the cultivator takes the trouble to hand gin his‘seed
at home (as is dome in Khindesh), there is hope that the lint will be
improved in quality, that the outturn per acre will increase, and that
boll worm which now does such extensive damage in the cotion fields
of Broach and Surat will do less harm. In specially selecting the seed,
cotton should be picked from the best sound bolls of large, healthy
plants of branching habit of growth, each plant having s large
number of bolls. Seed should not be taken from planis on
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“which any of the bolls are affected with boll worm. Such bolls can
easily be detected on accouut of the stained colour of the lint. - If seed
affected with boll worm is used, there is grave risk of the crop grown
therefrom being affected. It iz well known that boll worm exists
from season to season, the larvee feeding by preference on the kernels
of cotton seed. Asa further precaution against.boll worm attack, cotton
seed should, before it is prepared for sowing, be-steeped for five minutes
in a % per cent. solution of copper sulphate, and afterwards dried in the
- sun. The Broachand Surnt cultivators get their seed under existing condi-
tions almost entirely from the ginning factories, and it is easy to conceive
that impure seed tainted with boll worm larve may thus be obtained.

CULTIVATION IN SURAT.

The cultivation in Surat does not differ materially from that in
Broach, The same Deshi variety is the Yrincipal crop in both distriots.

In Sorat, cotton is confined to the northern télukas having a
moderate rainfall. The average rainfall is perhaps slightly heavier than
in Broach. But Surat cotton soil is not s0 deep or so dense, and, exeept
in lowlying water logged situations, there is less risk of cotton seedlings
being destroyed by heavy rain. The rotation crops with cotton are in
Surat mostly kkarif crops, whereas in Broach they are rabi. Jowdri is
the principal rotation erop, and it has always a subordinate mixture of
white tuver. Here and there the rotation is extended by taking sesamum
or mixed sesamum and fuver and in one tfluka wheat, Rice is never
sown with ootton in Surat. If there are vacancies in cotton fields due
to irregular germination, such are generally sown with sesamum.

Cotton follows jowodr usnally. The jowsr stubble which is generally
of considerable length is removed in the fair season and used as fuel.
The harrow is generally used once or twice before the rains. The
field is ploughed once afier the first fall of rain, and further worked
with the harrow once or twice. About 15 lbs. seed per acre is drilled
in rows 18 to 24 inches apart. Two harrows follow one drill to cover
the seed and smooth the surface, The crop is interoultured two to four
times with the bullock hoe and hand weeded once or twice. The
plongh is passed between the rows in September or October.

I do not think that on an average the cotton crop of Surat yields so
well ns in Broach. Seventeen special crop experiments taken in the
Surat District in 1895-96 give the following averages ~—

Seed rate Outturn, Lintand  Value of Onttarn Assessment
per Acre. Seuvd per Acre. per Acre. per Acre.
Lbe. Lbs. Re. & p - Hs. a p

R . 861§ - 81 5 8- 6 4 -4
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A comparison with croptest results from Broach will show that the
price of cotton depreciated considerably between 1895-96 and 1597-98,

CULTIVATION iN THE KARNATAE.

The cotton lands of the Karndtuk, especially in Dhdrwér and
Belgaum, are subject to the influence of two monsoons—the South- West
between June and Qatober and the North-East or Madras monscon bet~
ween Ootober and December. It is essential that the cotton crop should
be sewn at a time which will bring it to maturity when rain is not expected.
The Dhdrwdr varieties, if sown in June as in other districts, would
ripen in the middle of the North-East monsoon, snd the lint would
be eerionsly damaged by rain, As a rule, coiton sowing begins in
August, generally in the latter part of the month, It may extend to
September. In ordinary sessons the minfall before August will
have thoroughly soaked the soil, and have given the cultivator full
opportunities for giving the necessary tillage. Fields which are
infested with' deep rooted grasses like kunda or haridli are ploughed
with the heavy plough in the hot weather, The land is turned up
into huge clods, In badly infested fields the patches of kunda may
be hand dug. This is a tedious and costly operation, The clods
crumble after the first fall of rain. Then a heavy bladed harrow is
used, and tillage by means of this implement is continued during
Juve and July, Fields which are fairly clesn are plonghed with a
light plough after the rains begin and pot before. They are after-
wards worked at intervals with the harrow to keep down weeds and
to prepare a satisfactory seed bed. At sowing time the soil should be
dry on the surface, but moist below, and smooth and friable to a depth
of about 3 inches, The seed is drilled in rows which are 18"
apart. The seedlings are mot thinned out to the same extent as
in Broach and Surat. They are left comparaiively olose together
in the rows, and in Dh4rwir fields, as ordinarily cultivated, the
planis are puny as gompared with those in the best fields of Broach,
The Dhérwdr crop is intercultured and hand weeded as carefally as
in Broach, and the description given for Broach appliss to the Kar-
ndta.k., bot chieﬂy to Dhdrwar,

Two varieties are in common cultivation—the indigenous variety
commonly known as lumpta (presumably because exported from that
seaport before milway communication was introduced) and acclimatized
American, commonly known as * Saw-gioned Dbirwér.” The ia-
digenous fumpia closely resembles Broach Deshi, and produces lint of
fine quality.

The exotic was introduced by Government in 1842, and in the
Karaitak its enltivation rapidly extended, and has been more or lesa
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maintained. In all other districts of the Presidency exotic cottons have
failed to take any prominent esiablished place amongst the cultivated
varieties, Even in Dhérwér the oultivation of the exotic ia declining
and thet of kumpta extending. Dhérwdrand Belgaum enjoy a more
or less unique climate, and it is this circumstance more than any other
which has enabled there the successful acelimatization of New Orleans
gotton, As regards other cotton districts with ordinary climates, it has, I
think been demonstrated with certainty many years ago that exofic
varieties are unsuited to the ordinary agricultural conditions. Further
than this, it may be confidently stated that even an indigenous
variety found suitable in one district might prove unsuitable
for another. The only hope of improvement lies in taking the
vorieties in general cnltivation as we find them, and making efforts
to improve them by selection of seed continued from year to yenr.

In Dhérwdr the American variety begins to flower in December,
generally a fortnight before the local variety. The erop is picked
between February and March,

In ordinary season there is not much difference in outturn between
varieties ; 100 Ibs. lint or about 300 lbs, seed cotton may be taken as
average outturn.

KeaspESE CoTTON,

The variety of cotton in general cultivation is known as varddi
or nimdri. This is a short ‘stapled coiton with coarse fibre, The
lint, however, is very white in colour, and is for this reason suitable for
mixing with other cottous of inferior colour, The plant is hardy, and
in ordinary seasons with ordinary cultivation yields a fair outturn.
Efforts to improve the cotton of Khdndesh were begun in 1831, and
wore continned with great perseverance for many years. At one
time the varddi was, to a large extent, supplanted by foreign varieties
yielding long stapled cotton of fine guality. The history of cotton
improvement in Khéndesh is well told in the Gazetteer of the Distriot.
The results, if epitomized, may be stated as follows: that exotics ware
fonnd difficult to acclimatize, that when acclimatized they degenerated,
they yielded well when acolimatized in favourable seasons and with
onreful cultivation on particular kinds of soils, but in unfavourable
sensons they were either seriously injured or irretrievably damaged.
On the other hand, it may be claimed for the local variety that its
cultivation is attended with lessrisk, that it suits the various deseriptions
of soils of the distriot, and is not seriously affected by too much or too
little rain or other ordinary unfavourable conditions of climate. The
natural consequence is that varddi is mow grown over nearly the
whole Khéndesh cotton ares, and its cultivation will continuve until the
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Khéndesh cultivator finds a superior variety which csn be grown
without risk, and which he i3 also convinced can be grown with greater
profit.

The orop i8 grown on black as well as on light eoil, and generally
occupies the same field onca in three years. In the other years jowdri,
wheat, gram or linseed may be grown on black soil, and jorwdr, bésri,
sesamum, &o., on the light. The light soil crop yields best ‘in years
of heavy rainfall, The black soil crop is best with moderate rainfall,
Manure is generally given to the crop taken before goiton. A good
cultivator prepares the land for cotton carefully, The field gets
similar preparatory tillage to that described for other distriots, The
geed should, if possible, be sown in June, A two coultered drill is
used. The rows are about 18" apart. The seed rate is 10 to 12 Ibs,
per acre. The seed is prepared for sowing as in other districts, but
is not sown through the seed bowl and tubes of the drill itself, but
through two, separate tubes fastened by ropes one behind each coulter
and each guided by a woman along the track or furrow made by the
coulter. The bullocks are driven by a man, The women follow about
1} yards bohind the drill, and pour the seed through the bamboo tubes,
The orop is hand weeded once and bullock boed fwice or oftener as
required, the first time when the seedlings are 4 inches high,
Cotton picking begins in October, and generally is complete in Decem-
ber.” Three pickings at least aré necesary. A good ordinary orop
will yield 350 Ibs. seed cotton per acre.

Cost of Cultivation, Surat District,

Per Acre.
Rea, = p.
April—Twice harrowed fn hot weather ... w 0 14 0
Collecting and burning stubble of pmv!uus erop w 0 4 9
May—Manuring—12 loads manure . e A
June—Twice plonghing with light plongh... e er me 3 %3 0
Digging eorners and kead lands ... ... .. .. 0 8 0
Twice harrowing - . o s O 8 0
Bowings by drill and covering ned e e we 09O
Costofeeed 16IbR ... ..  wii  se wew -~ 0 & @
Ballock hoeing - . - e e 8 40
July-Ang.—Hand weeding and thmnmg out plants ., - 110 @
Bullock hoeing second time w. o o ... 8 8 O
Bept.-Oct.—FPlonghing between rows wr  ees  wew ea 0 8 0
Picking cotton crop 440 Ibe.seed eotton ..., ... 3 8 @
15 18 @
Add—Asscament .. . - 86 0 0
L

F
112
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BOMBAY HEMP—Crotalaria juneia—Linn.
Natural order— Leguminosece,
Sub-order—Papdionacee.
Tribe—Genistece.

Gujarfti, San ; Mardthi, T4g, San ; Kanarese, Sanbu,

Some authorities believe that the plant is found in a wild state
thronghout India, Others believe that the so called wild plants are es-
capes from oultivation, The origin of the plant is doubtful. It is-
everywhere cultivated in the plains in India.

San is grown for two partioular purposes in Bombay-—(1) as & green
manure orop, (%)as a fibre plant. In each case the seed is thickly
gsown, and the plants grow unnaturally tall with very few branches
except near the top. A good orop for fibre grows to & height of 6
to 8 feet. The yellow flowers grow in racemes, The pods are

oblong, full bodied, snd contain’ numerous kidney shaped, elate

coloured seeds, .

The total Bombay area is less than 30,000 acres annually, The erop
is sparingly grown in all districts, the most important cenfres of
cultivation being Abmedabad, Panch Mahgls, Surat, Khéndesh, N4sik,
Satdra, Belgoum, Théna and Ratnigiri. In these districta the annaal
areas range from 2,000 to 4,000 acrea.

San is usually sown during the rains. In the Thana District it is
* grown near the goast as a rabi crop in moist fields after early rice and
chiefly on acconnt of the value of the fibre to fishermen for their nets,

The crop grows best in moderately retentive deep soils, such as are
suitable for irrigated orops. Asa green manure orop it is grown on all
desoriptions of garden land, also in rice beds.

San 85 & green manure crop may be grown subordinate to surans and
some other garden orops, and uprooted, broken up by hand, and put
on the surface of the soil when 2 to 2% months old, Usnually, however,
it is grown alone, and ploughed in as & green manure as a preparation
for rice, sugarcane, and other irrigated crops. Asa fibre crop it is
always grown alone. It is rotated in no definite way with other crops,
being grown mostly as a catch crop when favourable opportunities occur.

The seed is sown thickly ; the seedlings on suitable soil and under
favourable conditions grow very vigourously, A thick mass of vegeta-
tion is soon produced. This smothers all weeds. The orop should be
plonghed in when 2} months old. The tissues are then soft and
cellular, and & large amount of organic matter which quickly decays is
added to the soil. San, like other leguminoss orops, incresses the
store of combined nitrogen in the soil, It is probably the best green
manure crop known,

8
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A loxuriant crop cannot be grown without carefol tillage. Quick
growth is necessary for successful results, whether the crop is grown
for fibre or green manare, A sinooth friable seed bed is, therefore, re-
quired, and this can only be obtained by ploughing and repeated
harrowings. The seed is generally drilled in July ; in the Decoan
with a four-coultered drill, first lengthwise, then across the field. The
drill goulters are 12" to 14" apart, and the double drilling secures even
distribution of the necessary heavy seed rate (about 70 Ibs. per acre).
If the seed germinates properly, no further oulture is required until
the orop is ploughed in as green manure or reaped for fibre. In the
former case the plants are allowed to grow to & height of 2} to 2}
feet. A long fairly heavy log of wood should now be drawnm hori-
zontally over the crop to level it. A country plough should then be
worked. Women following the plough should place the levelled stalks
by hand as far as possible in the furrow, so that the eoil moved by
the plough in making the next furrow covers them. The field should
now be left undisturbed until the san has decayed to a considerable
extent ; then the tillage npecessary for the succeeding crop may ba,
started.

The preliminary tillage, seed rate and method of sowing is the same
a8 for the green manure crop. If the seedlings come up somewhat
crowded, they should be sparingly thinned out to leave & clear space of
at least 2 between plants in the rows, The crop should be allowed
to grow almost or quite to maturity. This takes about 43 months,
The fibres or fibro-vascular system develope fully as the crop matures,
The finest, strongest and best fibre may possibly be got from plants

- which are not dead ripe, but very good fibre as well a8 secd are got

from a ripe orop. The sialks are harvested by uprooting and aro left
exposed to the sun for a few days, and then are tied into neat bundles,
easily handled. Each bundie contains sbout 100 stalks. The
bundles should be stooked up and thoroughly dried for two or three
weeks. The leaves and seed vessels are easily removed by light beating,

The threshed bundles are tied, abont fifty together, in a big bundle,
These bundles weighted by stones are steeped horizontally in water.
The fibre is extracted easiest in the hot weather, The heat of the
atmosphere and of the water hastens fermenlation, so that the fibre
readily separates. San should be steeped for five days. The bark with
fibre is then readily separated by hand from the root end upwards.
About 2 lba. of these sirips are beaten with a stick on s stone for sbout
two minutes. The strips are then threshed In the water of s stream or
tank until long clean fibre i§ seen separate. The half cleaned fibre is
again beaten with a stick on a stone and again threshed in the water,



227

The whole beating and threshing process takes about fifteen minttes.
The hank of fibre is now made into a twisted bundle, and these twisted
bundles are kept in a heap for two or three days and then opened out,
and hung over a rope in the sun for three days to dry and bleach,
The fibre is mow made. into a three ply plat like a Chinaman’s pig
tail and is ready for market, )

1t is worth, when clean, long and good, about 5 Ibs, per rupee, and is
sometimes dearer, It is used for twine, bags, ropes, &o.

The following outturn results were obtained in 1898 from a moder-
ately good orop at the Poona Government Farm :—

Dry Ripe Stalks, Fibre Percentage,
Leaves and Sced Por Acre, Fibre
removed., to Dry Btalk.
Par Acre
Lba, . Lba.
6,280 6520 84

The fibre arop, like the green manure erop, is excellent for rotation.
The roots extend well into the subsoil, and this great range enables
the plant to collect plant food through a large bulk of soil. The leaves
fall as the orop ripens, and litter the surface soil with a top dressing
which serves to manure the succeeding orop. A large stock of
assimilated nitrogen is left by the roots in the soil.

DECCAN HEMP OR AMBADI—Hibiscus cannabinus—Linn.
Natural order—Malvaces.
Tribe— Hibiscece.

Vern., Sheria, Gujardti ; Ambddi, Marathi ; Pundi, Kanarese.

Watt says : % A small herbaceous shrub, apparently wild East of the
Northern Ghats.” It is largely oultivated for its fibre throughout Indis,
but more extensively in the Central Provinces, Madras and Bombay
than in Northern India.

Ambédi is an snnual, It is grown in Bombay subordinate to olher
crops, and the natural tendency of the plant to branch freely is checked
to some oxtent. The plant grows under favourable conditions to & height
of 8} to 4§ feet, The leaves are alternate with long petioles, the lower
stem leaves being entire or serrated, ovate cordate, whilst the upper ones
are deeply lobed with three to five divisions, The lobes are narrow, sharp
pointed, and serrated. The flowers ara large, bright yellow, with purple
red gentres. The fruit is a oapsule, rounded, enclosed in calyx. The
stems, petioles of leaves and the fruit are prickly, and the plant is not
oasy to bandle. The seeds are of three cornered peculiar shape, very dark
grey, nearly black, with faint small numerous spots of lighter colour.
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Ambédi is cultivated all over India in the plaing, The Bombay
statistical returns show an area of aboat 90,000 acres annually. It is
an importanterop ia all districts, but is most important in the Decoan and
Karnitak. The orop is grown as a mere sprinkling among other orops,
and the actual area in which the arop is grown is very large indeed.

There is a sprinkling of ambdds in almost every bdjri field in the
Deocan snd in Northern Gujardt. It is also grown suobordinate to
jowdr, not so much in pure black soil as in soils of lighter description.
It grows best on the allavial soils of Northern Gujarat, but does very
well in medium black soils in the Descan. It is always a rain crop,
and is rarely grown alone.

The tillage is the same as that of the crop with which it is associated,
and the cultivation has, therefore, been already deseribed under the
head d4jri. The plants ripen in October-November, and should be up-
rooted, then dried in the sun for a few days and tied into emall bundles
containing 35 to 40 stalks, .

The leaves and capsules are separated by beating the bundles smartly
on a log or board after they are thoroughly dry. The seed is soparated
from the capsules by beating with a stick and cleaned by winnowing
in the usual way,

The small dry bundles of ambéid: are tied, like san, into large bundles.
These in the hot weather are stesped in water and weighted down with
stones for ten days. Ambdd; réquiras to be steeped longer than san.
When removed, the bark and fibre should readily peel off from the
root upwards, and is cleaned and prepared for market in pracisely the
same way as already described for san.

If the fibre is separated in the cold weather, longer steeping is required,
and entire fibre from the root to the top of the stems is not obtained,
The strips or ribbons break off irregularly about the middle of the
stems, : ’

The fibre is worth about 8 Ibs. per rupee. It islargely used by oulti-
vators for their home requirements, such as well and caré ropes, plough
draft ropes, halters for cattle, &ec.

In 1898 a orop grown alone at the Poona Farm in good mixed black
soil in a favourable season gave the following outiurn results :—
Dry stalke stripped of ~ Fibre.  Percentsge fibze to clean ‘

leaves and fruis. Per dry stalks.
Par Acze, Acre.
Lbs. Lbe

5738 975 . 17
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LUCERNE OR ALFALFA—Medicago sativa—Linn.

There is no vernacular name, except corruptions of the English
name or to signify that the plant is English or foreign,  De Candolle

says that lucerns has been found wild with every appearance of an-

indigenous plant in several provinges of Andfoba in the South of the
Caucasus, in several parts of Persia, in Afghanistén, in Beluchistén
and in Kighmir. He thinks it curious that lucerne has no Banskrit
name.

Lucerne has been grown in India for at least 100 years, but its oul-
tivation has ocertainly not been ancient. The chief cultivation is
believed to have originated near military canfonments and rearing and
remount depdts, The area is fairly extensive in parts of the Bombay
Presidency, especially near Poona and Ahmednagar.

Lucerne is of the clover genus, Ithas trifoliolate leaves, and papillio-
naceous flowers of a purple colour. The fruit is s legume or pod, twist-
od in a peculiar spiral manner, and contains six or eight seeds which
wre small, kidney shaped, and yellow to brown in colour. The plant
is a perennial, and under favourable ¢onditions thrives for four years or
longer. When well established, many shoots spring from one root.
Luoerne, like many forage plants of the same natural order, sends its
long tap roots deep into favourable subsoils, partioularly those of &
oalcarious oharacter, It grows to the height of about 2% feet, and on
suitable, well manured soil will produce, after being cut, a full erop in
six weeks, It grows most vigourously during the ra.ms, much less go
in the hot weather,

Itis recogmzad as one of the most valuable of fodder plants, resist-
ing dronght in an extraordinary way in those countries where it is grown
without artificial watering. It shows its best results under irrigation
on deep frinble loam soils, with a limestone subsoil, and with a liberal
application of suitable manure, It does not do well on black or heavy
soil, beoanse smch land is unsmtable for irrigation. It does fairly well
on light sandy loam, .

Lucerne generally commards a high price (about 100 lbs. per
rapee), and generally forms part of the daily ration of horses in hard
condition. To milk cattle it csn only be sparingly fed. 10 Ibs.—the
daily allowance for a horse—is also the maximum quantity that can
be fed to a cow. Its tendency to cause tympanites is the danger to
be guarded sgainst in feeding it to ruminants.

There are at least two varieties of lucerne cultivated in India. The
Persian or Arabian variety is that ordinarily grown. The Kanddh4r
lucerne is sparingly grown, but is not a variety to be recommended.
The stoms have a trailing habit of growth, the leaves are small, and
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each time the orop is irrigated, the lower branches are submerged,
and thereby the leaves get yellow and fall off. The Arabian lucerne
is much more upright and vigourous in its habit of growth,

Lucerne seed is dear, The price ranges from As. 14 to Re, 1.8
per pound. Its soundaess can, to a certain extent, be judged off by
sight, 1If it is plump and glossy, and the seeds are mostly rich brown
in colour, it is probably good. But it is safest to test the germinating
power of the seed before sowing. This can be conveniently done by
noting the percentage of seeds which strike when kept in moist flannel
in 8 warm place for two or three days.

The best time of sowing in the Poona District is either early in the
rains or between Qotober and Degember. If sown at any other season,
it is apt to be attacked by aphides (green fly) or eaten by caterpillars
whilst the seedlings are young ; or, if sown in the hot season, the young
tender seedlings are scorched by hot winds, The best time for sowing
in the North of India (where the crop does exceptionally well) is from
the middle of Ootober to the middle of November.

The usual native method of sowing is to broadcast the seed on a
clean, well prepared bed about 10 feet square. 16 to 20 Lbs, of seed
per acre is required, The seed is lightly covered with soil by means
of 2 wooden rake. A throngh water guiter gemerally runs between
ench double line of beds, but the arrangement of the water channels is
regulated by the evenness or otherwise of the field surface, Water is
given every ten days in the cold weather or during breaks in the
monsoon, every six to eight days in the hot season according to the
character of thesoil. The water is directed from the water channels
into each bed in turn. Lucerne planted in this manmner will yield
heavy culs for two or three years. Meantime, the field gets foul by

-deep rooted grasees and other weeds which the cultivator is powerless

to suppress, and on this account the lucerne fails when it ought fo be
in full vigour. In this respect the country method resembles lucerne
cultivation in England, where it is grown in rows sbont 12 inches
apart, The orop gets smothered afier two or three years with
twitch grass and other weeds in spite of periodic horse hoeing.

It is important that the crop when once established should last,
because the initial cost of laying it down and subsequent outlay in
manares are alike heavy, . ‘

The following is a better method of growing lucerne than the ooun-
try plan. The field ehould be well ploughed and brought into s
thoroughly friable, smooth, elean oondition during the rains. In Sep-
tember a liberal dressing of thirty loads per acre or more of thorongh-
ly decayed farm yard manure should be given. Half rotten manure
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does not answer well, because it keeps the soil opemn. It doez mot

supply the needs of the young seedlings at once, and white ants are
attracted to the field, The manure should be evenly spread, and by
subsequent ploughing and harrowing mixed thoroughly with the soil.
Ridges sre then formed. The seed is sown on the ridges which csn be
made 22 to 28 inches apart by an ordinary native plough, In practice
it is found necessary to fashion the ridges afterwards into neat propor-
tions with the hand hoe, The slope of the surface of a field will
indioate the direction in which the ridges should be drawn. Irrigation
water must slowly flow along each furrow. If the inclination of a
furrow is oo great, soil and manure are swept to the lower level of the
field by the water getting too much velocity. The crop is, moreover,
unequally watered, that on the lower portions of the field getting too
much water, while that on the higher portion gets too little.

A rather deep groove is made along the top of each ridge with a
light hoe. The seed is best sown by hand. It should be oarefnlly

sown and carefully covered by not more than 1} inches of soil. The-

whole operation rounds and flattens the ridges, and permits the seedlings
to spring up in lines, covering a width of 3 or 4 inches, Crowd-
ing of the seedlings in dense rows is thus avoided. The importance of
fine tilth is obvious, because the seed is small, and the seedlings very
delioate until they take a firm hold of the soil. Frequent waterings are
required daring the first fortnight. The seedlings would probably
wither, if exposed on the top of a ridge to a hot wind nnless snfficient
moisture i8 within reach. This method of sowing effects a saving of
seed. 10 lbs. per acre is ample, _
One object of sowing lucerne on ridges is to raise the stems of the
plants out of contaot with irrigation water. Under natural conditions
the plant requires very little surface moisture, Its great root develop~
ment enables it to collect enough in the subsoil, and therefore, when
water floods the orop as well as the goil, as in the ordinary bed system,
unhealthy conditions are induced, particularly in low lying places.
If the plants become submerged in water, and are afterwards exposed
to the sun, they turn yellow and unthrifty. On medium soil, lucerne
planted in the above manner requires water every eighth day in the
cold season, every sixth day in the hot weather, and oftener if the soil
is light. Water should ba given also during breaks in the monsoon.
The principal object aimed at in sdopting the ridge and furrow
Bystem is to keep the field olean, The furrows cin be weeded each
time the orop is out by using an ordinary bullock hoe or scuffler. I
have found the American Planet Jr. hoe—which with extra parts costs
Rs, 83 in Bombay—the best possible implement for the purpose, It
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is ensily worked by a pair of bullocks, and ean be drawn by a rope or
chain attached to an ordinary neck yoke, If fitted with grubber tires
in front, and an earthing up double mould board behind, it grube ap
the weeds, and earths up the ridges at one operation. It can be
adjusted to any ordinary width of furrow over 18 inches, If manure
is applied at every second or third cutting as it ought to be, it can by
means of this hoe be incorporated with the soil and placed direotly in
contaot with the roots of the crop. Moreover, the furrows are left
clean, so that water can flow properly. Lucerne requires liberal top-
dressings of manure at short intervals, There is nothing better than
well rotted farm yard manure. At lenst five tons should be applied
evory third time the crop is cut, (It should be out as soon as it comes
in flower.) If farm: yard manure is not available, castor cake, 3 to 4
cwis. per acre, is a good substitute. With the above treatment s crop
will be well established in six months, and should last for years, yield-
ing at least ten outs per annum,

Lucerne does better in the North of India than it does in the Deccan,
In the Poona District the crop is liable to damage from disesse and
many mishaps. Thriving plantations have been attacked with aphides,
caterpillars, and a fungoid disease. The insects swarm in such numbers
that any ordinary insecticide application has little or no beneficial effect.
Dusting the affected plants with ashes and lime does some good, but the
best plan is to cut the whole crop, ecarry it to a distance, and burn it
A belief is held by native cultivators that a border of carrote round s
patch of lucerne will keep away insests while the lncerne seedlings are
young and until the plants are well established. I have seen many
fields almost totally destroyed by green fly in the hot season recover
somewhat in the rains, Heavy continuous rain will completely
destroy the pest.

In the North lucerne is often damaged by frost. It is everywhere
liable to be aftacked by dodder—a plant parasite which, on sccount of
its bright yellow colour, 18 easily discernible, The host plants shonld
be grubbed out at once, and burnt root and branch. The pest is also
found in the Poona District.

The fangoid disease which is so destruchvo in the Poona District
attacks the roots. It is most destructive in wet seasons, and is not
amenable fo treatment with copper sulphate solution as most fungoid
disesses are, It is noteworthy that a piece of lucerne on the Poons
Farm, which had become patchy through this disease, was filled up by
planting gninea grass. The mixed crop corresponding to the “rye
gras and clover ” of England did exceptionally well for two years, the
lacerne keeping quite healthy uniil finally grubbed up.
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It may be that the losses due to disease may be svoided by growing
lncerne mixed with gninea grass. Lucerne, if it remains healthy, is
one of the most paying crops which can be grown, But in- the Poona
Distriot there is s considerable risk of considerable loss by its culti-
vation,

The best resu]ts on the Poona Farm dunng 1892-93 and 1893-94

. were a8 under :—
i Cost of Value of
Onb:um per v’il:" Crltivation Producs Remarks,
cre. per fuapee. per Acre. per Acre.
Lba, Lbr.;. . Bs. a ! BRs 8 p. .
169298 .| 68,798 120 | 88 6 0| 698 4 8 |Ridgeand furrow
oXOp,
1898-94 51,816 120 86 8 8| 25 2 0O Do,

Lucerne does not mske good hay. Unless it is dried and handled
very carefully, the leaves get so brittle that the greater proportion of
them fall off, and are lost before the dry fodder aan be stacked and
little but dry stalks remain.

If lucerne is saved for seed, this should be done about the middle of
the qold weather. Water should be sparingly given and withheld as
the seed ripens. The object is to preventa too succulent growth of
stems and leaves, to encourage the formation of flowers and seed-
vessols, and to produce plump seed which has slowly matured,

GUINEA GRASS, Panicum jumentorum-—DPers,

Ghuines grass is a native of tropical Africs, and is now oultivated in
many hot countries, Watt says that * guinea grass appears to have
been first cultivated in the West Indies, having been grown in Jamaica
sinoe the middle of the eighteenth century. It was recommended for
oultivation in India as early as 1793 by Mr. W. Fitzmaurice.”

This perennial gress grows in tufts or hussocks, many stems
springing from one root. The roots are fibrous, and form a network
in the soll near the surface, In countries of moderately temperste
olimate, such a3 that of the plains of Northern India, the grass remains
more or less dormant in the cold weather, but flushes up with warmth
and moistore -afterwards, ln the hotter parts of India the grass
remains green throughout the year under irrigation. It may even
exist without irrigation in the fair season. Such plants as survive
spring upinto vigorous growth when the rains come. In the monscon

and sometimes at other seasons the grass flowers and produces seeds
80
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freely in India. When in full flower, the stslks are 5 to 8
feet high, and the graceful branching panicles give the crop a very
handsome appearance. During the greater part of the year leaves
are produced rather than flower stalks. The best results are obtained
with copious irrigation throughout the year and with heavy applica-
tions of manure. In the warmer parts of India guinea grass grows
best in the monsoon and the early part of the cold weather. It has
no dead season, but gives a decidedly poorer cutturn in the fair season
than in the monsoon. )

The area is not separately returned. It has extended within recent
years, and is considerable in the vicinity of military cantonments,
at the Remount and Rearing Depdt, Ahmednagar, near Kardchi, and
in other parts of Sind, and in' Native States, and particularly in
Gujardt and KdthidwAr, The cultivation has chiefly extended from
Government Farms,

Guinea grass may either be propagated from the true seed or by
sub-division of the root stock. The latter is the preferable plan.
The hussocks become overgrown in a two or three year old crop,
and the plantation is improved if each root stock is diminished.
in size all round, This can be done by means of s spade or
native pick ; the portions removed will furnish sets for planting
new area, ,

Guinea grass, like lucerne, does best on deep medinm Joam which
can be irrigated to advantsge. It also does well in light deep sandy
soil, such as the gorddu soils of Kairs and Ahmedabad, or the alluvial
sands of Sind,

The soil should be friable to a considerable depth, and such tilth can
only be obtained by repeated ploughings and harrowings. Thirty cart
loads or more per acre of thoroughly decayed farm yard manure should
be given and freely mixed during preparsiory tillage with the soil. Fach
set shonld consist of four to eight stalks, each well rooted. Each set
should be carefully planted 20 to 24 inches apart in each direction.
The rows should be accurately straight both lengthwise and across the
field. The sets should, in the first instance, be planted on the flat, and,
if possible, during the rains, At any other season, in order to induce
quick growth and non-failure of sets, the field should be swamped
with irrigstion water immediately afier planting. If there is 8 fair
slope in any direction, the irrigation water can easily be led over the
whole field. The sets can bs planted during the monsoon sdvan-
tageously on moderately light land, when light rain is falling or
immedistely before rain, and ou heavier soil soon after rain. When
the crop has become established, the rows should be ridged up in the
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game manner as for lucerne and in the direction of the least slope Ridgingana ~
of the Beld, so that the irrigation water, when applied, may run slowly "**="&
aslong the furrows, Subsequently, guinea grass can hardly get too

much water or manure, The water must not, however, stagnate.

The hussocks get overgrown in about two years, and it pays to grub rﬂm&::nﬁgonm
up a plantation which has been established about three years, The | three years,
ground need not necessarily be changed. New sefs should, in the first
instance, be chopped off from the old hussocks, and planted in the
furrows at the required distance apart, and, when established, the old
plantation can be grubbed up. If this plan is adopted, the new planta-
tion is almost in full vigour before the old plantation need be removed.

It is important that guines grass should be kept clean, and if the weeding,
sets are planted straight, both lengthwise and across the field, this can
easily be managed. A country bullock hoe or country plough can be
worked in any direction, and weeds which are not removed by these
implements should,be removed by the weeding hook (%hurpa). Guinea
grass requires to be watered and manured as regularly as Incerne, but
the former probably requires more manure than the latter to produce Top dressing.
the best results, There is no better manure than well rotted farm yard
manare, and it should be applied in dressings of at least five tons per
aore every fourth time the erop is cut.

If guinea grass is propagated by seed, the seed should be thinly Propsgation from
broadesated in a well prepared soed bed, When the seedlings are well ™ ***
grown and have each produced three or four shoots, they should be
transplanted into rows in the manner already described for sets.

Guinea grass is almost exempt from disease of any sort. Smut some- Diseases.
times appears; but as it attacks the seed, it does no great harm,
because the arop is generally, and should be, cut as fodder before the:
flowers and seeds are produced.

When the flower stalks appear, the herbage is coarse and fibrous, and Fodder coarse
not nearly so suitable as food for horses and cattle as at an earlier stage. ke :':;ef,?'“
In cutting a orop care should be taken that the hussocks are reaped as
olose to the orown of the roots as possible, because subsequently the
stubble which is otherwise left, and which sometimes stands 9 inches pegping
to a foot high, prevents the green succulent shoots being out so near
to root stock as is advisable, and, therefore, considerable loss oceurs.

The crop provides an exceptionally fine fodder for all descriptions of Tnn advantages
farm animals, and can be fod without any waste to highly fod animals, | % &9 =
Perhaps, its most valuable characteristic is that it grows well under the

shade of trees where no other fodder crop or grass will thrive well,

It does well in damp situations, if water does not positively stagnate

there. Moreover, it has tha decided advantage of growing well con-
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tinuously on the same land without rotation, It is believed that
gninea grass is as suitable a food for horses in hard work as lucerne is,
and for young horse stook and dairy cattle it cannot be surpassed.

At the Remount Farm, Ahmednagar, the young horse stock are
regularly fed with it. The daily ration incresses with age, 25 Ibs.
chaffed with dry food being the maximum daily allowance, For dairy
cattie it can be fed up to 40 lbs, per day with every advantage.

It can either be ensiled or made into good hay. As regards sonver-
sion into hay, it has this advantage over ordinary grass that it grows
during the fair season, and is then in the primest condition for hay-
making, and can be made into hay without the slightest risk of being
damaged by unfavourable weather. On the Saidipet Farm guines
grass was found fo be excellent grazing for work oattle, also for ewes and
lambs, but it appears necessary that it should not be grazed too closely.

The Poona and Surat Farm crops have given outturns ranging
between 20,000 and 85,000 Ibs. per acre according to season. The
crops are cut about eight times in & year,

TOBACCO,
Natural order—Solanacas.
Genus—Nicotiana,
Gujarati, Tamdihu ; Mardthi, Tambdkhu ; Kanarese, Hogesoppu.

The genus nicotiana which produces the various forms of commeroial
tobacco contains about fifty species, and all, with two Ausiralisn ex-
ceptions, are natives of America. Five orsix species are cultivated,
but of these only two are found in Indis, wviz., N. tabaccum, Linn.,
and N. rustica, Linn. The former is the common tobacco of India,
and, as ite name indicates, ia the chief of tobacoo yielding plants. It
is believed to be a native of Central or Sonth America. If is an anpual
plant, standing, when well grown, 4 to 5 feet in height, with large, ob-
long and ovate pointed leaves. The upper leaves are sossile. The lower
leaves, sometimes with or sometimes without stalks, are much larger
than the upper leaves. Flowers appear as terminal panicles, snd vary
in colonr from white to pink. The frait (s capsule) is egg shaped, and
contains numerons, very small, pale brown seeds of irregular shape.

N. rustica is cultivated in paris of Punjsb, Bengal, and Amim, It
is a amaller plant than A. tabaccum, and differs from it in several
respects, the most noticeable being that the leaves are stalked, the
capsules are globular, and contain oblong seeds which are larger than
those of N, tabaccum.

Tobacco, like it allies the potato and chillies ( capsicum ), was in-
troduced from the New World tothe Old. It rescbed the Malabér
Coast via Spain and Portugal in 1604 ; some authorities say at
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slightly earlier period. Since that time it has spread over the whole
of India, and now is cultivated over an area of about 2,000,000 acres. -

Bolgaum and Kaira are the two chief centres of cultivation, Else-
where the orop is only impertant in Satdra, Kbéndesh, Ahmednagar,
Ahmedsbad, and Broach.

In Kaira and Ahmedabad, tobaceo is grown -in. alluvial soil of great
depth, which is of fine consistence, and varies in character from a sandy
loam to & moderately stiff or clay loam. The Broach tobacco is
grown chiefly in the bed of the Nerbada on #hdtka land which is
aJluvium ot sandy loam consistence, brought down by annual floods and
found in the beds or shelving banks of rivers ( chiefly the Nerbada ).
In Satéra, Ahmednagar, and Khéndesh tobacco is grown to some exient
as u riverside crop, but also fo & considerable extent on the greyish
coloured soils of old village sites or as & dry crop on purely
black soil, In the latter case the fields are generally close to the
villages, In Belgaum the orop is extensively grown in Chikodi, foa
fair extont in Athni, but sparingly in other tilukss, The orop is
grown in black soil fields near villages and on riverside fields, The
best tobacco is grown on the deep alluvial lands near the Krishna,

In the Kaira District and in adjoining Baroda Territory the eultiva-
tion of tobacceo is extensive. Throughout this tract wells with salt water
are very common. The water from such wells is extensively used for
irrigating tobacco, and in some instances with remarkable manurial
effect. Particular wells in the neighbourhood of Nadidd (Kaira Dis-
trict) nnd Petlid (Baroda Territory) contain water which is specially
valuable for irrigating tobacco, and the owners derive a large income
by selling to occupants of tobasco fields the right to draw water by
mot (kos) from their wells. There is no doubt that the water of certain
wolls has high manurial value, At Nadidd in certain fields tobacco

‘has been growing continuously for many years without any manure
excopt that derived from the water of salt wells, Dr. Leather’s
professional enquiry regarding the composition of these well waters
shows that there are remarkable differences between the waters which
are recoguised as sweet and such as are called salt by ordinary cultiva-
fors. Woells with sweet and wells with salt water are often found in

the Charotar villages within a stone’s-throw distance of each other.,

The mlt water in some wells is considered partioularly effective for
tobacco, that in others less effective, Dr. Leather concludes.that the
cultivator’s opinion of the value of these well waters is perfectly sound.
He found large amounts of nitrates in the well waters held in highest
repute by the oultivators. The water from such wells is mixed in definite
proportion with water from sweet wells as it is being nsed for irrigation,
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Dr. Leather caloulates that the mixed water gives to a tobaoo orop during
the season about 500 lbs. nitrates of potash per acre. The analysse show,
however, that the percentage of potash was very considerable in some
waters and wholly absent in others, In some cases the nitrie acid reached
the crops therefore in other combinations. But aa the tobaaco soils are
generally rich in potash, a deficiency of this ingredient in the well water
could not be felt by the crop. The reader is referred to Agrioultural
Ledger No. 14 of 1895 for full details of Dr. Leather’s enquiry.

A free working, well drained soil is best for tobacco. In Gujardt
on such land with sweet water for irrigation mild flavoured tobaagco of
good quality can be grown. But the native cultivator likes strong
tobacco and a heavy crop of large coarse leaves. - A erop yielding
tobaceo of this class grows best on medium clay loams irrigated
with sweet water or with salt and sweet water combined. The Charctar
villages of Kaira and Baroda Territory are the principal tobaocoo
growing centres of Gujardi, and the tobacco growing soils of these
villages are chiefly light ooloured loams or sendy loams, Dr. Leather
found that represeuntative fobacco soils of the Charvtar villages oon-
tained distinctly large percentages of potash, full average quantities of
phosphoric acid, but the proportions of nitrogen in all are very small.

Tobacco is rarely rotated in Grujardt with other orops. It is claimed
that the longer the soil is under the crop, the beiter is the produce,
The soils of the Charoiar are exceptional in being of immense depth
with great natural fertility. Continnous tobacco would not be profit-
able on less fertile soils. Tobacco requires a full sapply of nitrogen,
potash, and lime, but makes no great demand on the soil for phosphates ;
therefore, by its continuous growih the resources of sm average soil
are not fully made use of, There are other objections, the principal
one is that continuous growing or frequent growing encounrnges pars-
sites, such as the broom rape which in Gujarét frequently does grest
damage in tobacco fields. There is little doubt that this plant para-
site and other pests, particnlarly insects, would do much more
harm than they do, were it not that the climate of Gujardt
favours, to a particular extent, the rapid decomposition of the roots,
stems and other residues of the erop which are not removed from the
field. Occasionally on fields badly infested with broom rape the
cultivator grows an irrigated crop of nmdhia jowée m the bot weather.
Tobacoo follows in its ordinary season. The broom rape does less harm
than nsusl, bui the tobacoo does not yield an average outturn.

These should be prepared on elevated ground and under tree shade.
The site should be selected which is likely to be afected as Litle ss
possible by heavy showers of rain. Tobacoo seedlings, when young, are
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very delioate, and need all the protection from the sun and storm which
oan be arranged for. In such villages as grow a considerable area of
tobaoco a special piece of ground is usually set apart as a common
nursery. An acre of transplantation requires a seed bed of 100 square
feet at least. The seedlings before transplantution are liable to many
mishaps, and some, when transplanted, fail to grow; therefore, it is well
to have a sufficiently large nursery to meet such eventualities. The best
plan is to have a succession of seedlings, The seed beds should be
sown at intervals of a week. Seed beds 200 square feet in extent
" in the aggregate and sewn at intervals will provide sll the seedlings
which will be required fo plant an acre, and leave plenty to spare.
The best cultivators have usually large seed beds, and sell surplus
seedlings to their less skilful neighbours. Seed beds should be pre-
pared with care. It is a good plan fo réb them by burning on the
surfage, before the rains set in, refuse, straw or hay, brush wood or
cowdang. The rdbing has greatost effect if the soil has been pre-
viously dug lightly with a light pick and the lumps broken into a com-
paratively fine tilth, The burning improves the mechanical condi-
tion, the ashes manure the soil, and the heat kills weeds and insects, A
rdbed seed bed should be manured with goat manure. One oart load is
sufficient for a nursery for an acre of transplantation. The goat manure
should be well mixed with the soil, and as fine a tilth as pessible obtained
by hand digging, &e, There is ample time to prepare the seed bed
thoroughly, as the seed should not be sown wuntil July. One ounce of
fresh soed is sufficient to sow 100 square feet of seed bed. The seeds
are very amall, and should be mixed with & considerable proporition of
fine ashes or fine sand before sowing. This secures even distribution,
The seed when sown should be lightly covered with soil, and the surface
pressed down, Heavy rain is disastrous, and continued dry weather
is nearly as harmful. The seed beds may, therefore, need light water-
ing by hand or protection from heavy rain. For the latter purpose, in
some parts of India tatties of bamboo and straw, erected at zome little
height from the ground and removesble in fair weather, are used, This
practice might, with advantage, be adopted in Gujarit. Weeds, as they
appear, must be removed from the seed beds, and the seedlings may
need thinning out. If they are too close together, they grow tall and
weak, and are difficult to transplant successfully. Seedlings which are
allowed sufficient room in the seed bed get their roots properly deve-
loped, and can be lified when required for transplantation without
damagin the roots materially. Caterpillars must be diligently looked
for in the seed beds every morning and removed or destroyed, other-
wise great damage will soon be done to the young plants.
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The stems and roots of the preceding tobacco crop should be
grubbed up and burnt or otherwise disposed of as soon as possible after
the leaves are harvested. Burning is the preferable method of disposal.
If left in the ground, the crop residues retain a certain smount of
vitality, and those of the orops which have been irrigated owing to
the effect of eoil moisture send forth shoots which grow to a certain
extent. Even in the case of dry orops there is the same tendenocy.
This growth has no material value. On the contrary, plants which are
kept alive after harvest help to perpetuate broom rape or other diseases.
In Gujarat, as.in other districts of the Presidency, the stems and roots
of tobacco ave usually left undisturbed during the fair season, and this
practice cannot too severely be condemned. It is, of course, easier to
dig ap the roots when the ground has been softened by anti-monsoon
showers or by the first monsoon rainfall, and at this time the work is
usually done. The field is ploughed as soon a8 possible after the mon-
soon has set in, and, s the cultivators believe in deep and frequent
tillage for tobaaco, the plongh is frequently used between June and
August. The hal of Gujarat is a very light plongh. The local work
cattle are strong and active ; therefore the preparatory tillage is mot
particularly expensive, even thoungh eight or ten ploughings are frequent-
ly given, But the extent of this tillage would be fairly represented by
four good ploughings given by the Deccan plongh, As a matler of
fact, two deep plonghings by a really effective indigenons plough and
the subsequent use of the bladed harrow or scarifier (which is much
the same patiern in all districts) would, at lees cost, produce tilth as good
and as suitable for transplantation of fobacco seedlings as that produced

- by the usual numerons ploughings given in Gujarét,

Manure is applied when the field has seversl times been ploughed.
The soil of tobacco fields can in Gujarit usmlly be carted over
without injury during breaks in the monsoon ; therefore the practice
need not be objected to. In heavy soil it wonld be preferable to
apply manure in the fair sesson. Subsequent tillage would mix the
manure thoroughly with the soil. Twenty-five to thirty cart loads per
acre of ordinary, well rotted, farm yard manure is the usual appli-
cation. A betéer practioe than this is to fold sheep closely on fields
intended for tobscco in the fair season. 150 sheep for s week on
an acre would give a full average spplication of manuré, and 200
sheep would give a libera] dressing. The mud removed from village
tanks is eonsidered good manure for tobacco fields if given in
sufficient quantity. Forty cart loads or more per scre are usually given,
The mud is dug out =s the tanks dry in the fair sesson, and is then
applied. If then spread on the fiald, the lumps crumble down owing
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to the heat of the pun in the day and the cooling of the air at night,
and can, therefors, be freely incorporated with the soil during the
monsoon by ploughing, It is easy to understand that village tank
mud, as the water dries up, may - furnish a fairly concentrated. manure
if the village is large ; because the tank receives the greater part of the
village sullage, and buffaloes and other cattlé stand or wallow in its
waters for hours daily during the greater pari of the year. The water
and mud is fouled thereby, but, of course, improved manurially, It is
believed that, though sheep dung and tank mud are good for tobaceo,
cowdung manure, if well rotted, is best, because it produces rich, ﬁne,
elastic leaves, There is in India no positive proof about thls, only
hearsay evidence, and such must be accepted for what it is worth,

The results of Amonca.n experiments indioate that it is the nitrogen
and potash of farm yard manure which are most beneficial to tobacao,
and that the effect of phosphates may be discounted. In India the
storage of farm yard manure is not usually exemplary. On the contrary,
it is nsually bad in practice, and the elements which are most useful
for tobagco are those which would be lost in greatest extent by careless
storage. The manurial value of salt water for tobacco has already
been referred to, and, when suoh is available, the dressing of farm yard
manure or other manure is usually light,

The seedlings are ready for transplantation when they have
four leaves and three or four inches high. The field should now be
levelled with the samdr—a plank, which is used as a roller. The
surface is next lined and oross-lined with the gisle which has four
tooth at regular distances apart. 'The lines thus made may vary from
twenty to twenty-seven inches apart. The seedlings are carried from
the seed beds in baskets, and only such as have straight stems and well
developed roots are planted. A seedling is planted carefully at each
angle made by the intersecting lines, so that the rools occupy a
natural position. A cloudy afternoon is usually chosen for planting,
The seedlings thus get a whole night before being exposed fo the
heat of the sun, Frequent watering is required after transplantation.
The seedlings are covered lightly with twigs and leaves of the neem
‘tree until they are thoroughly established. Those that are weakly
or dis are replaced. Much of the success of the crop depends upon
careful transplantation, Light rain, in occssional showers, for s few
days after transplantation is very beneficial.

Hooing should begin as soon as the plants have made a fair start.
A bullock hoe with a blade wide enough to work between the rows is
used. The blade must not be too long, otherwise the roots are dis-
turbed or the young plants. damaged. Weeds which cannot be
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reached by the bullock hoe are removed by the weeding book (kiurpa).
The plants should be planted in such exact lines that the bullock hoe
can be worked either lengthwise or agross the fields. Three double
turns are usually given. In fact, hoeing should gontinne mntil the
bullocks can no longer walk through the crop without doing injury.

‘When the flower bud begins to open, it ought to be removed and
with it two to four of the youngest leaves. Ten to fonrteen leaves should
be left on each plant, the greater number in a rich soil. ln some
cases when small golden leaves are required for special purposes the
plant is left untopped. 'When, however, it is topped, its whole strength
is concentrated in perfecting the leaves left upon it.

The removal of the flower buds when the plant is in full activity of
growth is followed by the appearance of a number of side branches,
These are known by tobacco growers as “ suckers ’—a significant term,
but botanically they are not suckers at all. They should be regularly
removed, because they use up the substance of the plant, thus
deteriorating the value of the leaves, The removal of suckers involves
much work. The field must be gone over many times in the season,

On besar soil (stiff clay loam) tobacco is raised as a dry crop. Baut,
as a rule, tobacco in Gujardé is irrigated more or less aceording to the
kind of tobacco to be mauunfactured. Tobacco meant for jerdo must
get more irrigation than that intended for kélio, In an ordinary year
irrigation begins early in November, Twenty days after the first water-
ing a second is given, and aflerwards others at intervals of twelve to
sixteen days antil the leaves are ripe, which is usually about the middle
of February, In Gujarst the leaves are lefi on the plants either until
they are decidedly yellow, or the colour has so far turned that the
leaves would be considered overripe by an experienced European
grower who thinks tobacco fit to cut when the leaf is brittle, crumbled
on the surface, and covered with yellow spots.

Sometimes the entire tobacco plant is cut down; but the uspal
course is to strip off the leaves one by one from the stalk with a small
bent sickle made for the purpose, The afier treatment of the leaves
depends upon the kind of tobacco to be mannfactured.

Two kinds of manufactured tobacco are commonly made—kdlio and
Jjerdo—and a third (chopadia) is occasionally prepared.

Kilio, used for smoking in the hooka, is made as follows:—The
leaves, when stripped off the stems, are placed in threes, one above the
other, on the ground. The threes are arranged in rows overlapping
like slates on a roof. They are left thus exposed to the sun and dew
for four days, and in the absence of dew are artificially damped. This
half dried tobaseo is built into heaps, and, when it has heated slightly,
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it is tied into bundles (padas). The hundles are sgain put into heaps
and subjected {o gentle fermentation., The heaps are turned every
second day for about a fortnight, at the end of whick time the tobacco
ougl':t to be oured. The bundles when cured weigh at Nadiad
usually 14 to 2 Ibs, each, When ready for market, kilio is of a black
brown colour, It is sold by the maund of 45 1bs. or by the 100
bundles. An average acre should yield from 1,000 to 1,400 lbs,
The yield from a really good field may be 2,400 lbs. or more per acre.

Jerdo or yellow tobacco gots its name from jerdo, the soluble yellow
colour which is washed out of safflower petals when preparing the red
dye. There are two kinds of jerdo, That made from tobacoo irri-
gated with aweet water is used for smoking, whilst that irrigated with
brackish water is nsed for ohewing or snuff. Jerdo is prepared as
follows :~~Two days before the tobacco is cut, the field is copiously
watered, The leaves when stripped from the plants are laid on the
moist soil, and lieexposed to the sun and dew for eight days. The moist
earth prevents rapid drying, so the leaves tuke a bright, yellow colour.
After they have acquired a proper colour, they are tied into padas and
stored in a house, They are almost dry when stored. Therefore they
do not ferment and blacken. They mature slowly, and jerdo, when
ready for sale, should be of a brownish yellow colour. With irrigation
by brackish water very large orops of inferior jerdo are obtained—3,000
Ibs. or more per acre. With sweet water an average yield is the samo
as for kdlio, -

Chopadia tobacoo is 50 called from the flattened * book-like” padas
in which it is sold. It is only made from selected leaves which are
dried, and ecoloured in the same way as jerdo, but more slowly, the
progess taking ten to twelve days. Leaves perfect in shape and ripe-

Jerdo.

Chopadia
tobaceo.

ness are selested, and all of much the same size, and therefora only a

proportion of any crop can be made into chopadia.

Tobacco suffers severely from parasites, both animal and vegetable,
Various kinds of caterpillars do considerable damage to the seedlings
aod also to more mature plants, They can only be watched for,
picked off and deatroyed.

'Of vegetable parasites the best known is a species of orabanche
(broom rape), called in the vernacular vacumba or dgio. Its white,
fleshy stems, 3" in diameter, fornished with scaly leaves and surmount-
ed by pale bluish white flowers, may often be found underneath tobaceo
plaats. The broom rapes are gommon in Gujardt, and atiack brinjals
and tomatoes, as well as tobacco. They attach themselves to the roots
of the host, and feed on the juices of the plant, and thereby very seriously
diminish the yield. Although constantly removed by the cultivators,
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a bad attack will destroy a quarter of the orop. The praatice of con-
tinuous tobaceo growing is so common and so favourable to vacumla
that it is impossible to irradicate it. It more or less appears every yesr,
and when the season proves favourable, as it seems to do at short inter-
vals, the attack is bad, seriously inoreasing expenditure and reducing
the outturn. Cultivators think that vaewmba is an outgrowth from
tobacoo and that it has no separate existence. It is, therefore, left in
undisturbed possession of the field when the leaves have been harvested.
. It flowers and seeds on the tobacoo stalks. These stumps are left to dry
in the field instead of being dug np and burnt as they ought to be,

Vanieries or Toeacco, Boupay PRESIDENCY.

1. Sumédtré.~Plant tall, internodes of leaves being fairly far apart,
Lenf has characteristic open habit of growth, with the upper surface
slightly granulated and shining, It is marrow for a considerable
distance near base, then widens gradually, and may best be described
as gpindle shaped. Midrib prominent, but not very coarse, Veins fine,
straight, regular, not much branched. Texture fairly thin, fine, soft,
elastie,

2. Ygval No. I (from Khéndesh District).—Plaat has a very low
habit of growih, the internodes being very close together. Leaf slight-
ly granulated, very narrow near base, long and narrower throughout
than any other variety, widest one-third length from base, very sharp
pointed. Midrib prominent snd coarse, particularly near base, Veins
fairly prominent, rather irregular, branched to a considerable exient.
Texture thick, coarse, soft,

3. Yival No. 2.—~Plant with a fairly low set habit of growth,
Internodes short. Leaf fairly roughly granulated, large, broad, widest
near base, ovate, point blunt. Midrib prominent and coarse. Veins
and retioulations prominent and coarse. Texture soft, fairly thick.

4. Shidmru from Nadigd (Kaira District).—FPlant very low set habit
of growth. Internodes very close, Leaf very granulated or crumpled,
broad, greatest width one-fourth length from base, gradually fapers
to moderately blunt point. Midrib, veins ard reticulations all prominent
and coarse. Texiure thick, coarse, soft.

5. Pedia (from Kairs and Baroda Districte).—~Plant fairly tall.
Leaf granulated, large, widest about one-third length from base, narrow
for very short distance from base, then widems abruptly, and tapers
gradually to sharp point, Midrib, veins and reticulations prominent
and coarse. Textare soft, thick,

6. Kdlia (Baroda).—Plant tall or moderately tall. Leaves some-
what granulated. Leaf narrow for short distance mear base, then
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widens, broadest one-third length from base, moderately wide, long,
sharp pointed. Midrib and veins fairly conrse. Veins and reticula-
tions numerous. Textare fairly thick and soft.

7. Kilia (Baroda).—Plant fairly tall. Leaf crumpled or very much
granulated, long, broad, narrow for short distance near base, then widens
abruptly, widest two-fifth length from base, thence tapers gradually to
sharp point. Midrib, veins and reticulations long, prominent and
coarse, Texture thick, coarse, soft.

8, Kari-baglani from Chikodi {Belgaum Distriot),—Plant tall, Leaf .
slightly granulated, large and moderately wide ; widest one-third length
from base, very narrow for 2 or 3 inches near base, somewhat spindle
shaped, sharp pointed. Midrib fairly prominent, moderstely eoarse.
Veins not coarse and not much reticulated, Texture fairly thick, soft.

9. Bhopli from Chikodi (Belgaum District).—Plant tall. Leaf
slightly granulated, folds double from midrib, characteristically narrow
for oconsiderable distance from base, large, long, spindle shaped,
sharp pointed, resembles sumdtré eomewhat in shape. Midrib pro-
minent and coarse, Veins fairly prominent, but not numerous or much
reticulated. Texture thicker and coarser than sumditrd,

Shendi-surte from Chikodi (Belgaum District)—Plant medium
height, Leaves very slightly granulated, narrow near base, broadest -
one-third length from base, long, ovate, sharp pointed. Midrib. fairly
prominent and fairly coarss. Veins fairly prominent, Reticulations
fine. Texture fairly soft, moderately thick.

Dwarf, low set plant. Leaves very arumpled, short, very wide in
proportion to length, widest one-third length from base and thence
tapers slowly to a sharp point,

OPIUM OR WHITE POPPY—Papaver somniferum.
Gujaréti, Afin; Marathi, A/ ; Kanarese, 4fimu.

The opium yielding poppy is believed by botanists o be s cultivated
state of Papaver setigerum, @ species which is wild on the shores of the
Mediterranean, particularly in Spain, Algeria, Corsica, Sicily; Greece and
Cyprus, :

The oultivated poppy was Imown to the Ancient Greeks, and was in
India before the Aryans, It was introduced in Porsia, India and
China by Arabs. The erop appears to have been known in China at a
very much later period than in India, but, when introduced, the spread
of the drug was very rapid, The Chinese began the habit of smoking
it, and the consumption got so great in China that the drug was largely
imported into that country. This oreated a demand from India. The

An unpamed
varlety from
Nadidd.

Origin of the
plang,
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cultivation of poppy is now common in China, but the quality of the
opium produced is much inferior to Indian.

The opium poppy is grown especially in Native States here and there
thronghout India, but ite oultivation is mainly confined to three centres
which yield the following opiums:—“Péitna opium” iu Behar,
* Bendres opium ” in the North-West Provinces, “* Mdlwa opium” in
Central India and Réjputfns. The cultivation of opium in the
Bombay Presidency is prohibited. The crop is grown to a considerable

. extent in the Kadi Division of Baroda,

Coltivation Ye-
stricted.

Cuaitivation in
Barods,

General  charae.
ter of ths plant.

1 quote Duthie and Fuller as follows :- - In the plains poppy culti-
vation has been restricted by Governmeunt to certain well defined
tracts in order to render its supervision easier, and hence its distribution
is artificial, and is only parily dependent upon nataral qualifications
of soil and olimate,”

The system on which opium is grown for Government is s follows :-—
“ Every cultivator wishing to grow the plant must obtain & written
license to do so, and receives an advance in cash of from Rs, 12 fo
Rs. 13 per acre paid in two instalments—first, two months before the
poppy is sown ; and, second, one month after sowing, The whole of the
produce is purchased by Government at a rate varying between
Rs, 4-8 ard Bs. 6 por ser.”

The Baroda Government first licensed opium cultivation in 1878,
and the cultivation is controlled in much the same way a8 in British Ter-
ritory. The cultivator applies for a license for & given ares, He gets an
advance of Ra. 8 or Rs.10 per bigka (§th scre) to enable him to buy seed
and cultivate his land. The price of the produce is fixed at the same
time, The area usually now exoeeds 20,000 acres annually,

The first attempt to grow the opium poppy in Kadi was made by
a Rajput who hadseen it grown in Mdlwa, Ho failed. A Kunbi made
a second atiempt, and succeeded so well that his neighbours copied
him, This first Kunbi oultivator started growing the poppy, because
in a dream M4hidev offered him three handfuls of opium. This be
took as a good omen, and begar work.

The opium poppy is an annual 2 to 4’ high. The stem branches
freely. The branches, leaves and fruit (a capsule) are covered with
& whitish bloom whick easily rabs off, The flowers are white (ocea-
sionally tinged purple with purple spot at base). Seeds small, very
numerous in one capsule, reniform, white or black,

The climate of Northern India probably suits the erop betier than
that of any part of the Bombay Presidency or of Bombay Native States,

The best soil is gorddu, a deep alluvial sandy loam. The crop is
a rabione, The season extends from October to March-April. The
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field intended for opium is ploughed and harrowed repeatedly during,
the rains. If it is in low condition, manure is given in fair quantity—
ten to fifteen loads per acre. The plant is liable to run to leaf and stalk
in & highly manured field. A fine degree of {ilth and a fairly firm
seed bed are necessary for the best results. Before sowing, the field
is laid out into beds for irrigation, The seed is carefully broad-
casted at the rate of 8 Ibs, per acre in October, and lightly covered
with a hand 7ake. In order to sow the seed equslly, it is mixed with
powdered earth or ashes, It is best to irrigate once before sowing,
and sow the seed whem the beds have sufficiently dried. Light
irrigation 18 given frequently umtil the delicate young seedlings are
foirly established. Then the field is watered every fortnight until
the lowers appear. The erop requires careful hand weeding. The
stirring of the surface soil Wwith the weeding hook (Khurpa) is also
beneficial, The first weeding is given three weoks after sowing and a
second and third at intervals of a fortnight. The plants are thinned out,
go that they are 8"to 10" apart. The young plants so removed are
nsed as s green vegoetable, Poppies are ready to yield opium when
the oapsules turn a light brown colour and become somewhat hard.
The juice is removed from the fruit by sarifying it with a three-
bladed instrument, called ndreni, The blades are fixed 3th inch apart,
8o that they make three parallel scratches on the capsule, The implement
is oiled before use. 'The cultivator in the evening makes deep soratches
in the capsule from bottom to fop. Onlyone part of the capsule is
lanced at & time. To go round the whole capsule five to eight lancings
#re required with intervals of one or two days between each,

The morning after lancing & gummy juice is found exuding from
the cots. The substance is orude opium. It is carefully scraped off
by means of a small iron scoop, and caught in a brass vessel which. has
previously been oiled. The juice is carried home and atored in
earthen jars, and, when all gathered, is sold to Government. The ont-
turn from a bigha is given at 10 to 12 lbs, (20 lbs. or less per aere),

The crop may also yield 200 to 250 lbs. seed per acre.

The crop is subject to many injuries. Frost is most dreaded. Dull,
cloudy days and east winds are also bad. Monkeys cause much
dsmage in the Kadi Division,

Poppy seed yields a olear limpid oil. The residue oil cake is
used as oattle food. In France the orop is grown entirely for its ail
seed, Poppy seed oil cake is & well known cattle food in the Euro-
pean trade, and the oil is largely used to adulterate olive ofl, &c., and
is snitable, because it is comparatively tasteless,
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INDIAN BEMP-=Cannabis sativa,
" Natural order—Urticacece.

Gujardti, Bkdng, Génja ; Ma:ﬁthji, Bhéng, Gdnja; Kanarese, Bhing,
nje.

This plant has been found wild South of the Caspian Ses, in Siberis
and probably in Central and Southern Russia. It appears to be wild
in the Western Himslayas and Kashmir, It is acclimatized in the
plains of Indis generally, and has gone wild in various parts, and can
be fond as a cold season annual io rubbish heaps and backyards
generally throughout the plains of India.

It is oultivated in India for (a) asa narcotio crop, (8) for ite fibre hemp,
(¢) for the ripe seed from which an oil can be prepared. The
usefulness of the plant for each of the above purposes depends
» great deal upon the character of the soil, ¢limate, altitude, and other
natural conditions of the country in which it is grown. In the plains
of Indja the narcotic is the most valuable product. In the Himalayas
snd other colder parts or of high altitude probably the plant is most
guccessfully cultivated for fibre and seed. The seed is eaten or pressed
for oil, and is very commonly used in Europe as food for eage birds.
The chief value of the Asiatic orop is the narcotic which it yields,

The plant is a coarse fall annual, with mwale and female flowers borne

 on different plants. Stems woody at base and usually about 5 feet high,

but on rich, bighly manured soil much higher. Male flowers terminal
and on axillary drooping panicles. Female flowers fewer, axillary
sessile. Fruit enclosed in perianth, small, smooth, brownish grey, The
plant requires for the proper development of the narcotic & dry climate
and a fairly light rainfall distribnted throaghout the season in light
showers,

The area is small, and hes varied from year to year considerably,
The total in some years is 2,000 acres, but in other years has declined
to  or } the maximum,

In Gujardt, Surat grows a emall area. In the Deccan the crop is
grown in all the six collectorates, the Ahmednagar, Satara, and
Khéndesh areas being the most important. The cultivation in the
Karnfitak is very trifling, and no bemp is grown in the Konkan.

The Bombay cultivators are of the ordinary cultivating classes, but
possess the special knowledge required to distingnish male from female
flowers and the preparation of the drug.

The hemp plant requires good soil and careful tillage. It does
best on fairly deep, friable, well drained soil. A soil formed in
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the Deccan by the admixture of light allnvium, washed from
the uplands with the mixed black soil found at lower levels, suits
the orop admirsbly. The patches in which hemp is grown are
usually situate close to the village, and are naturally manured by village
sullage, &c, It is useless to attempt to grow hemp on soil which
is not in good condition, If the soil is in poor condition, a dressing of
fifteen to twenty cart loads per acre of old cowdung manure is required.
The manure should be given in May, and then evenly spread over the
surface of the land. The field should be prepared by once ploughing
and repeatedly harrowing after the first fall of rain, A fine state of
tilth—a friable, well prepared seed bod —is necessary. The seed should
be drilled in June-July in rows 18 to 30" apart, depending upon the
character of the soil and its condition. The seeds are small, and
require very careful sowing., To secure even distribution, the seed
ghould be mixed with fine earth or ashes before sowing. The drill
should work near the surface, otherwise the small seed will be buried
too deeply for sucoessful germination. The usual seed rate is 8 _to 10
lbs. per acre, but this is really more than is required. Superfluous
seedlings are thinned out when they become fairly established, In
really good land the rows onght to be 2 to 2} fuet apart, and the seed-
lings should be thinned out to a foot apart. The distance will be
inoressed by the subsequent removal of male plants. Young hemp
plants are used as a delicate green vegetable. One hand weeding at
least is necessary, and the bullock hoe should be used repeatedly until
the plants are so advanced in growth that they are damaged by the
bullocks working the hoe. In September-October the oultivator
seeks diligently for male plants, These are removed by uprooting
daily as they are found. If the fomale flowers are fertilized, the nar-
ootic prinoiple is very poorly developed in the plants. A very fow
male plants, if left, are sufficient to fertilize the female plants in
a whole field. Sufficient space should be left between female plants
to encourage lateral branching. Lateral growth is induced by giving
the stem near the root a half twist round, thus bruising the tissues
and arresting growth for the time being, The crop is ready in
November-December or December-January. If the late rains
are deficient, two or three waterings from a well or other source of
irrigation may be required. The crop is harvested by cutting all
flower bearing branches along with sbout one foot of tha branch stalk.

A beaten threshing floor is prepared, and on this the flower bearing byeparing
branches are lefl; to exposure and the influencs of dew for ome nighi, 4rue

Next day thess branches are heaped in small heaps with the tops in the

oentre, and are trampled and trodden down by men. ILayer is added
83

the
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to layer, and the trampling repeated dsily for four days. The result is
that the flower heads are pressed flat, and génja is obtained by winnow-
ing and picking these flower heads by hand from the chaff and broken
Bower beads, which mixture is known as bkdng. Gdnja and bhdng are
separately stored in gunny bags. In the Ahmednagar District the
resinous substance (charas) which adheres to the feet and hands of men
who trample and press gdnje is scraped off, and saved for private
consumption, but not for sale,

Gdnja as prepared in the Bombay Presidency is considered some-
what milder than the Upper India drug by those who have smoked
gdnja in Upper Indis, s well as in the Deccan. The mildness is
attribuied to the practice in the Decgan of harvesting the crop at a
more immatnre stage than is customary in Upper Indis. In the Decoan
the use of bAidng is much more limited than that of gdnja, the latter
for smoking being much the more important drug.

Génja is not subject to any special treatment ontil it passes into the
bhands of the smoker who breaks ifinto small bits, removes seeds,
leaves, and foreign matter if there be any. He then places the broken
génja in the palm of his hand, and pours water over it three or four
times till the water runs off clear, kneading the gdnja at each watering.
If properly done, the process takes ten minutes. During the process
the gdnja gots sticky. It is then squeezed froe of water between the
two hands. A small cake is loft, from which pisces are broken and
mixed with an equal quantity of tobacco, and smoked in sp ordinary
native pipe. In very rare cases dhatura or nuxvomica is emoked with
gbnja, and the admixture, of course, increases the intoxicsiing
effect. '

Bhing 6 sold in the bazar is first picked to remove pieces of stalks
and other impurity, and then washed with water. Subsequently it
is ground into a fine paste on a grind stone with a few grains of black

- pepper. Hindu ascstics prefer a mortar and pestle of nim (melia azadi-

ractes) 4o & grind stone, The pasie is stirred in water and sirained
through cloth, and the filtrate drunk either with or without sngar,
This is the simplest and cheapest form of bhéng for drinking. Those who
can afford it add ground almond kernels, and flavour with cardamoms,
&c. ; and well-to-do, habitual drinkers buy raw bhdng in quantity, boil
it in water for two or three hours,and then wash it olean of all impurities.
It is then dried and stored for use. Subsequenily, as required, it is
ground into powder, infused with water, and drunk ss desoribed above.
Bhing is never drunk without a seasoning of black pepper, but often it
is seasoned with almonds or mixed with milk sweetened with sugar or
sngarcandy, and flavoured with some or all i;l:mefollorwi:lg""'ﬁc'le'"f
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the bhéing masdla :—~Poppyseed, rose petals, fennel, nutmeg, carda-
moms, black pepper, and kasni soed {Cichorium endivia).

Charas is used in smoking only, and its use for this purpose in the
Decoan is rare, As a rule, bhdng is not smoked unless the smoker of
géinja 8 hard pressed for supply of his favourable drug. Charas
raquires no preparation before its use. It is simply made into small
pills, and smoked either with génja or tobacco according to the choice
of the smoker. G@dnja, bhdng and charas deteriorate with keeping.
They keep good for s year, but deteriorate in intoxicating qualities
afterwards, (1)

~ Mossra. Duthie and Fuller in their “ Field and Garden Crops” describe
the separation of the fibre from the hill crop of India thus:—

 The stalks are then laid in water to promote fermentation which
will allow the bark to strip off. On being taken out, they are beaten
with mallets to loosen the bark which is then detached by hand in
strips, and, after a second beating, breaks up into fibre which is made
up into hanks for sale. In some places the fibre is boiled in potash, and
bleached before spinning. The principal things manufactured from
it are hemp dloth (bkdngra or bhdngela) and the ropes which are used
for swing bridges over hill streams, The cloth makes an admirable
material for sacks, and i largely used in the grain trade on the Nepaul
frontier, and latterly in the export of potatoes from Kuméfon. It also
farnishes a large portion of the hill population with a characteristic
articls of clothing—a hemp blanket, worn, like a plaid, across the
shoulders and fastened in front with a wooden skewer,”

Toe COLTIVATION AND MANUFACTURE OF Génja
IN Mapgras,

(By C. Bensow, Esq., M,R.A.C,, Agricultural Depariment, Madras,)

The true hemp plant (Cannadis sativa), though grown here and
there in most parts of the Presidency in backyards, is found as a
regularly coltivated field orop in only two localities, viz., in the
Malayali villages on the Javadi Hills in North Arcot and in one or two
villages in the Bapatla Taluk of Kistna Distriet. It is also raised foa
oertain extent in the hilly parts of Vizfighpatam and Gaujam, but
there seldom more than a foew plants are grown by each person.

The Javadis are & low hill range, covered with jungle, smongst
which the Malayali villages lie soattered, fow of them consisting of
more than theee or fonr huts. Each village has a small patch of land

(1) The notes are ghiefly extracts from evidence submitted to tha @&njs Commission
by Mr. Yashvant Nilkanth, Superintendent of the Office of-Survey Commissioner
and Director, Land Records and Agricalture.
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hemp.
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cleared for cultivation nesr by, and there, in almost all cases, a plot or
two of hemp will be found growing. The Malaynlis olaim to be
Vollalas, but, except for purposes of trade and barter, have little or no
connection with the people of the plains, They also claim to alone
possess the knowledge necessary for the manufacture of ginjs—e
practice which has been carried on, they state, in these hills from time
immemorisl, They attribute the fact that the growth of the erop is
confined to the hills merely to the ignorance of the people of the
plains, and state that, if the latter knew how to deal with the crop,
they would easily grow it outside the hills,

On the hills caltivation is carried on in small plots, the natursl fall
of the ground prevenling any considerable tolerably level area being
found in one place, although to a certain extent the plots are terraced.
In these plots the Malayalis rafse the ordinary dry food grains of the
country for their own consumption, and with them the hemp plant
alternates, hemp not being ordinarily taken on the same land in two
successive years, The soil is free, friable and open, derived directly
from the rocks on which it rests, thoroughly well drained, snd
appears to be fairly fertile. For hemp it receives a heavy dressing of
cattle dung, without which it is said to be hopeless to raise the crop.
This manure is spread on the surface in May or June before the first
rains allow of ploughing being begus. As soon as the land is sufficient-
ly moistened, it is ploughed, and the operation is repeated three or
four times at convenient intervals until some time in July, when the
seed is sown. Sowing is done by dropping the seed, at the rate of
five or six seers per acre, in & furrow opened with a plongh, the seed
being covered with soil drawn over it by the feet of the sower. The
seed is sown in rows about 3 feet apart, and daring the growtb of the
crop the spaces between the rows sre worked and kept clesn by
ploughing and weeding. The young plants appear in abouta week
after sowing, and when about three weeks old they sre partially
thinued out, and when they reach to s foot high they are earthed ap
by means of a plough which is run along on either side of the rows,
This latter process, aided by band weeding at intervals of about s fort-
night, thrice repeated, keeps the whole land clean,

When the crop is about fonr months old, the anxieties of the
cultivator commence, and the erop has to be examined carefully and
frequently, so that any male plants—called female by the ryots—may
be detected and removed. Detection of the male plants is only pos-
sible when the flowers appear. Their entire removal is absolutely
essential to securing & crop of génj4, as otherwise the whole crop runs
to seed. The removal of the male planis is a continnous process
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going on as the plants are detecied, Notwithstanding this care, a
cortain amount of seed actually sets.

Some time early in January the harvest begins. It continues up to
March, Plants are ready for cutting 8s soon as the leaf turns yellow
and begins to drop, At the same time the spikes of female flowers also
turn yellow, The crop is never cut on a domp or oloudy day,

In harvasting, the ripe plants are cut bodily, tied into small bundles,
and carried to the threshing floor of the village, There the spikes are
stripped off the stems, with a fow of the leaves, and the stems are
thrown away. The material thus collected is spread ouf on the flcor
in the son during the middle of the day for three, four or five hours, and
then loosely rolled in the hand to work out such seed as may have been -
formed and to break up the leaf that remains. This working also
causes the spikes to stick to one another to some extent, The broken
leaf is then winnowed out, collected, and powdered.

The manufacture then begins. A closely woven bamboo basket is
taken and dusted inside with leaf powder. Into it is placed a layer of
the spikes an inch or an inch and-a-half deep. The spikes are then
trodden under foot by & man working round and round on his heels in
the basket four or five times, the man supporting himself on a stiok,
whilst the basket is held steady by two others. If the basket be large
enough, two men do the treading, grasping each other’s shoulders to
stoady themselves. Layer over layer of the spikes is thus made in the
basket till it is full, each layer being separated from the next by a
little leaf dust, When the basket is full, its contents are turned out
on a piece of at hard ground, and on the top of the pilea large
flat stone is placed, upon which are piled other stones to weight and
cornpress the heap, The weights remain thus till next morning at
sbout 8 or 9 A, when each layer is taken out separately, broken
into small bits, and spread in the sun to dry. Whilst spread out
thus, the picces are trampled on with the heel and turned over
from time to time to secure proper drying., In the evening the
pieces sre again re-piled and weighted, and next day again turned
out to dry, the prooess being repeated till the whole is thoronghly dried.

Great importance is attached to the thoroughness of the treading,
the snfficiency of the pressing, and the completeness of the drying, the
quslity of the drag being said to depend on the manner in which these

" progesses are carried out. If the cakes are not dried sufficiently, they
appear green, and are of inferior quality—good génja being brown.

When fally oured, the oakes are stored in the ryots’ houses, where
they are packed in date mats in bundles, each containing twenty visses
(say, 60 lbs.), and kept under pressure till sold to dealars,
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In the Kistna District, the soil, the conditions under which the crop
is grown, and the method of manufacture sll differ entirely from those
desoribed above, as much as they do from the practice in Bengal,
according to Dr. Prain’s description. It is only in one village, Dag-
guphd, in the Bapatla Téluk, not far from the borders of Nellore, and
about fifteen miles from the sea coast, that any considerable area of the
crop is to be found, although s little is also grown in one or two of the
neighbouring villages, The country isa wide open plain of black
cotton soil, and from its appearance badly or poorly drained. The soil
is not particularly stiff for the description concerned, being, in fact, 8
good stiff loam, and contains & considerable amount of kanker. On-
" the land on which hemp is grown, the common crops with which it
nsually alternates are noted on

Jonna (Sorghum oul-| Coriander, the margin. The crop is grown

foé?’ (Pan 'Il'nfg“m in open fields, some near to and
miligeeun), Chilltes, some at a distance from the vil-
Dry paddy. lage, but all reasonably acces~

sible, In some cases it i8 oulti-
vated, and handled by the ryot who owns tbe land, but more fre-
quently the cultivation of the Jand and all the cattle lsbour required is
supplied by the ryot, and the planting sand handling of the arop is
undertsken by others—chiefly Mahommedans, of whom there is s
considerable settlement in this villige, Here, aa in Bengal, the plants
are raised in seed beds and planted out, but except at the time of plant-
ing no irrigation is resorted to after the arop is put out into the field,

The seed bods are usually made on the bund of s tank, and sre
6 feet wide by 60 foet long. The soil of these beds is dug up with a
crow-bar, and reduced to a fine tilth and levelled. Seed is thus sown
at the rate of four or five seers (of 85 tolas) to s bed, two such beds
supplying planta sufficient for an acre of land. The seed ia covered
with earth strewn over it by hand, The bed is then watered by hand,
2nd the watering is repeated daily for about two months as required.
The sowing takes place in August. When the plants are 2 feet high,
they are topped off, snd in & fow days numerous side branches sre put
out. The plants are then transplanted into the field.

Land intended for hemp may have carried a erop of hemp in the
previous year—19 out of 118 acres planted in Daggupéd this year
(1893-94) being eaid to have carried hemp in 1892-93—but more usual-
1y the crop is alternated with one of those mentioned above. If it
follows bemp, heavy manuring is necesaary. Cultivation of the kand
for the erop wsually begins with ploughing in July, and between them
and October it is ploughed about three timee and finally worked with
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the three tined grubber (gorru, or seed drill wused without its seed
hopper and tubes). It is then marked off in 2 feel squares with a
marker, similar to the guriaka, or scufffie worked without its share.
At'the angles of each square four or five plants are dibbled into a hole
made with a stick, and they are watered to seb the plants. The orop is
planted out in Osctober,

The land intended for this crop is menured” either with oattle
manure or by sheep folding, the application of manure being consider-
able when the land carries hemp successively year after year.

A moath after planting the fields are hand weeded, and about a
fortnight later a plough is run between the rows, and the plants are
earthed up slightly. Two months after planting out, flowering begins,
and then the removal of the male (here as elsewhere termed jfemale)
plants begins. They are cut off near the roots and thrown away.
This work goes on continuously as long as male plants are found.

About February the plant begins to ripen, and the harvest com-
mences. It goes on till the end of March, The plants are cut bodily
with the sickle, and are laid out in the field, where they lie for three
days to dry in the sun. On the fourth day they are tied into small
bundles of about ten plants each, and then piled, head and tail, in the
field. The heaps are opened, and the bundles re-piled next day, the
process being repeated over several days, When the quantity to be
dealt with is small, and space allows, the bundles are carried to the
grower’s house and there piled ; but in all cases the crop is finally earried
to the house, ard a month later the spikes are removed. Each spike
is pleoked off by hand, and then they are spread out on a hard floor in
the open for one night in the dew to soften and become pliable, In
the morning the spikes are collected and stored in large gunny bags,
being packed closely therein by a man treading them down into the
bag. The produce isthen ready for sale, and may be kept for as
muoh as two years.

In both localities it is stated that of late years the area planted
with hemp has heen rednced, the price offered for génja having fallen
with the restriction of the demand owing to the mt.roduchon of the
system of licensing retail vendors,

A fow years ago the crop was also grown to some extentin one
village in the Pulivendla THluk, Cuddapah distriot, but its growth there
has now been sbandoned. It was then grown as a garden crap, in
rotation with garden korra (Setaria italica) of garden ndgi (Eleusine

coracana), the plants being raised in seed beds and then pisnted out.
The method of manufacture adopted there appears to have resombled
that still followed in Kistna,
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ARECA OR BETEL-NUT OR SUPARI-PALM—
Areca catechu—Linn,

Natural order~— Palmee.
Tribo—Arecinece.
Gujaréti, Sopdri ; Mardthi, Supdri ; Koanarese, Adike,
Habitat.  This palm is a native of Cochin-China, Malaysn Peninsuls aod
~ islands. It is cultivated throughout tropical India, but does not thrive
at any great distance away from the ses.
Tho gardens in Beotel-palms, cardamoms, and pepper are the chief crops grown in
the garden lands of Kénara, In old established gardens there may be
a fow jack fruit and cocoanut trees, also plantains, limes, coffee bushes,
and pineapples, Thesa gardens are chiefly found in Sirsi and 8idd4-
pur T4lukas, and in the whole sollestorate extend to some 17,000 scres,
They generally ocoupy the botiom lands of narrow valloys, The most
favourable situations are in valleys which have the slopes on both eides
fairly extensive, moderately steep, and covered with forest growth,
The forest growth gives beneficial shade and shelter, and supplies the
gardens with branchwood, leaves, and litter for manure and other pur-
poses. The garden land extends wusually in & narrow strip along the
oourse of any particulsr valley, and is sub-divided according to owner-
ship. Bottom land which is open and oleared appears to be more
suitable for rice beds than for spice gardens. Some garden occupants
also own rice land, bat most commonly they only cultivate garden land,
An owner may own three or four acres, sometimes more, ofien less.
The gardeners,  All garden owners are Haviks—a shrewd and bard working, well
behaved class among the Brahmins, They are snpposed to have come
originally from Mysore. Their methods of cultivation are almost
identical in all gardens, and presumably are ancient in origin. The
methods adopted are sucoessful in practice, and although they appear at
first sight extraordinarily antiquated to & casual onlooker, they may,
like other time honoured Indian practices, be found on full enquiry
the most snitable for the existing natural conditions of the district.
The Haviks are well-to-do, as evidenced by their commodious, well
built hounses which in many cases are roofed with Mangalore ﬁll:'ndla:
How the The narrow strips of spice gardens follow the course of the o
e uradd % which drained tho valleys beforo the gordens exised. When the
gardens of any partioular valley were first formed, the bed of the ndla
wad' levelled and also the bottom land along its course. Since that
time the slopes on either side have been graduslly ent away, and many
of the old gardens are now bounded laterally by almost perpendioular
cuttings 10’ to 20/ in height. These cuttings present a complete barrier
against trespass by man or beast, and shelter the gardens from storm
and wind. The occupants’ house and buildings are close to the ;garden,
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above the onitings, usually in a cosy fairly dry situation, A garden is
entered by descending a steep narrow pathway or by rude steps which
lead to a plank bridge over a ditch at the bottom.

The rainfall of the district is heavy, and the positions of the gardens
are such that much drainage water must pass through them. Drain-
age is thoroughly arranged for by main ditches out along the course of
the garden strips and by oross minor ditches which carry water to
the main drainage channels. The main channels are bridged here and
there as required by long slabs of stone or by three or four pieces of

palm stem placed side by side, The heavy rainfall and the flood of

drainage water in the monsoon undoubtedly wash much of the garden
land away, and more particularly so if the soil is not of & particular kind.
The most suitable soil is called locally kdgddli, This is a yellowish
red or reddish brown earth which usually exists in deep beds as the
side cuttings of the gardens show. In these cuttings rock of a soft
nature sometimes obtrudes a few feet below the surface, but more often
the whole depth of cutting is soil-like in character, and appears in
Iayors which vary somewhat in consistence. There are no definite
lines of demarcation between layers; but near the original surface,
generally, there is sometimes a gritly or gravelly section which ie
considered inferior. Further down there is a layer which presents a
shaly appearance which deceives the eye, At first sight it appears hard,
durable or rocky, but a piece can easily be broken off by the hand,
and, if squeezed or rubbed, erumbles into an impalpable powder which
feels moist and soapy. This soi) material as seen in the cutling has a
peculiar metallio lustre, but when crumbled is simply a fine argilla-
caous yellow earth, extremely retentive of moisture, and which under
pressure bosomes consolidated, so that running water does not readily
remove it. Itis easy to understand that a soil of this class is suitable
for & spice garden, It does not matter much whether the soil is natar-
ally fertile or not, because the yield of the orops grown is mostly
affected by the quantity and quality of manure directly applied. As
regards the soil, the chief point is that it must be of such consistence that
it can withstand the denuding effect of flood water and be so retentive
of moistore that little or no irrigation is required in the fair season.
~In many gardens irrigation is not required even in the hot weather,
At this time s trickling stream fed from natural springs may
be seen running along the main channels or a perennial nila passes by
the main channols through the garden.. The soil is thus kept con-
tinuously moist. In such gardens ferns and mosses in great profusion
and variaty grow along the drainage channels. In other gardens not so
favourably situated a litle irrigntion may be required in March, April,
83 '

Rainfall ; drajoage,

Soil suisable ; how
renewed,

Irrigation.
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and May, and this is arranged for from a tank or tanks usually built of
stone and not very capacious, which tap the waters of natural springs.
In laying out a garden the soil is first levelled, and then the drain-
age channels are made. The main channels are about 4 feet deep and
4 or 5 feet wide at the top, with sides having an easy slope to the
bottom, The minor oross channels are 1 foot wide snd about 18" to
2' deep, These channels are exactly parallel. They are distant from
ench other 12 to 15 feet. The space between is called bharan. The
bharan has a rounded surface, It is highest in the middle, thus
rain water drains freely to the channels. A pathway runs along the
middle of each bharan, or rather by usage the middle of each bharan
becomes a pathway. On each side of the pathway, in old established
gardens, a line of alternate betel palms and oardamoms are found with
pepper plants trained on the stems of the palms. The palms are 6 to §
feet apart in the rows, It takes, however, muny years of patient labour
before the garden gets to this stage, When a new garden is made, the
bharans are thoroughly dug and weeded. Plantains are planted along
the water courses. They give some direct return for expenditure
incurred, but the objest in planling them is to provide shade for the
hetel palms, When the plantains afford sufficient shade, pits 2} to 3
feet square and 2} foet .deep are made, Leaf manure and pieces of
plantain stems are put in the bottom of the pits, acd then excavated soil
partly filled in, The young palm trees 4 or 5 feet high and three or
four years old are planted in thess pits, and sufficient of the excavated
earth put round and pressed on the roots to keep the plants straighi,
The palms are raised in seed beds, and are once transplanted before
thoy are planted out permanently. The first seed bed is carefully pre-
pared, the soil is dug, broken fine, and mixed with leaf monld, Fully
watured nuts from old trees are specially selected for planting. These
are planted about 9 inches apart in April. The seed bed should be
kept thoronghly moist, The shoots appear in June, The seedlings are
transplanted in October into any moist place in the garden or along the
water courses about % foel apart, and remain thus ontil permanently
transplanted. This permanent transplantation is usually done towards
the end of the rains, Inthe following March the trees are manured
with leaf manure, and the manure is covered with fresh cut branchwood
which is partially withered, but which retains the leaves. The object of
placing a layor of small branches above the manure is {o break the force
of heavy rain. The rain soaks through the brushwood, moistens the
manure, but does not carry it away as would be the case if it were
uncovered or covered with soil or in any other ordinary way. E[he
betel trees are manured as described every second year, and come into
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bearing in ten years or so. The plantains are maintained for some years

after the betel palms are permanently planted, but in time are removed,

and the cardamoms are planted between the palms, and on the stems of

the latter pepper vines are trained. The bkaran gets more or lesa -

washed away during each monsoon and the changels more or less
damaged. This to some extent i8 prevented if plantain leaves, dried
grass, and other available rubbish is put on the surface. But, despite
any precautions, the bharan is more or less denuded, The earth from
the pathway is, therefore, moved to repair the drainage channels, &e.,
and new kdgddli earth is brought in in head loads from the -cuitings
which border the gardens, and placed along the centre of the bharans.
This renewal is necessary at least every third year. It is an expensive

operution, but if the excavation from the cuttings is done in a system-_

atio manner, the area of the garden can be gradually extended. The

trees in the first plantation of betel palms generally stand wide apart,.

but, as they grow, other young trees are planted between them., A
nursery is always maintained to provide young trees for this purpose
and to replace those which die from time fo time,

Botel trees are known to fruit freely for thirty or forty years, and
there is a popular belief that they are sometimes profitable much
longer. Onan average each tree has two bunches of fruif, some-
times. three or fonr. But two good bunches yield as much as
three or four inferior ones. The size of the bunch depends upon
the manure used and upon the rainfal. A good bunch gives
200 to 300 nuis, and a specially good one about 400, With
unfavourable rain or cloudy weather in April or May many of the
young nuts fall off, and a smaller number of nuts on each bunch reach
maturity. The trees produce flowers in March and April, and the nuts
are ripe in November or Decomber, but to some extent the trees pro-
duce flowers and fruit out of season, Immediately below each bunch
there is & frond or leaf. It with its sheath remains attached to the tree
for about two months aftor the inflorescence comes. Then these leaves
fall to the ground. A few additional leaves fall during the monsoon,
The shenths of the leaves are a valuable product in the garden economy.
They are used to provide hoods for protecting the branches of betelnuts
from the rain. If unprotected, the nuts rot. Two sheaths are used to
make one hood.

The sheaths are skewered togsther to form a hood by means of thin

‘pieces of split bamboo in a mapner which is easy to demonstrate, but '

difficult to describe in writing. The hood is made adjustable in a very
‘ingenious manner, and when it is bound round the bunch with thongs
of plantain bast, it efficiently wards off rain,

Yisld,

How sheliered,
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The hoods are made and tied on by professionals who gome from
Mysore Territory and below the Ghdts, A good workman can make
250 hoods per day, and iz paid Rs. 2 per 1,000, This operstion apd
tying them on costs at contract rates Rs. 10 to Rs. 12 per 1,000 bunches
and two meals per day. The men do not ascend and descend each tree,
‘When once they have climbed up, they by means of slight exertions
swing the tree and deftly eatch hold of ancther and rarely descend to
the ground for hours, These expert climbers also gather the fruit by
cutting the bunches from the stem, getting Ra, 4 per 1,000 bunches
and three meals per day. Some gardem owners or their regular
servants are experts in making hoods, in adjusting them, snd climbing
the trees. It is extremely interesting to note the manner in which
the work is done. The climbing in the fair season looks extremely
simple and easy to an onlooker, but in the monsoon with falling rain
the tall smooth stems are slippery, and the ascending progess is much
more diffionlt. The climber first ties his feet together round the
insteps with strong bands stripped from the sheath and leaves of the
betel palm, This helps bim to grip the stem with his feet. He
carries with him slung round the neck a wooden rest on which to sit
when he gots to the top, This rest is shaped likea two armed pick, and
through a hole which corresponds to the shaft hole of a pick, & rope is
passed and spliced, so that it is endless, When the fruit ia reached, the
rest is unslung ond attached to the tree. The doubled end of the rope
is passed round the stem, and is long enough to pass over the two
prongs of the rest, and, when drawn tight, secures the rest to the tree,
It does not slip down, because the circumferense of the stem increases
downwards, and the rings in the iree offer obstruction to sliding or
slipping, The operator sits resting one thigh on each wing of the rest,
and one hand at least is comparatively free to fix the hood over the
bunch of nuts or to sever the bunch when ripe from the siem. The
bunches when ripe are lowered to the ground by being slung to & rope
over which they ride. Any one who has seen a bunch of betelnuis can
easily determine how the bunches are placed on the rope. They
rapidly slide down, and are caught by & man who holds the end of the
rope at the gronnd, The stretched rope is held inclined at s consider-
able length from the tree,

The bunches on a tree ripen unequally—the lowest bunob Aret,
the oppermost last. Moreover, in the mme bunch some nuts may
be ripe and yellow and others unripe and more or less green.
The ripe nuts are much the same size and shape aa small apples. The
outer skin is yellow, smooth and shining. The inner husk i’ very
fibrous and mnot easily removed. The first process in preparing for
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market is to remove .the husk. This is done very deftly by means of
the katti-gatt?, 1Itisan implement like a sickle. It is fixed at the
heel end of its blade securely into & hole near one end of a plank, some-
what in the same way as if it were fixed iu & handle, The back of the
blade at the bent part rests in order to steady it in & notch in the plank,
The blade of the sickle is presented in an upward position opposite to
the workman. Ho sits on the other end of the plank. The plank is
about 3 feet long, 1 foot wide, and 13 inches thick, The husk from
each nut is out out in sections, A nutis grasped in the palm of the
hand, and pressed against the point aud blade., The husk is thus cui
through to the nut, then by levarage a section of husk is jerked off.
‘The nut with remnant of hosk is turned in the hand so quickly that
to an onlovker the action appears involuntary, and another section of
the husk is removed like the first. With four or five movements of this
sort the whole husk is removed. A olever workman ocan husk 5,000
nuts per day, but 3,000 is nearer the average. The contract rate for
the work is one anna per 1,000 with two or three meals per day.
The husked nuts are scraped free of fibre, also by the Aatti-gatti. The
process is essentially a scraping process, and costs at contract rates 13
to 2 annas per 1,000, '

The soraped nuts are mext boiled for about two hours in fairly
large oopper pots, A handful of lime or of the ash of the bark
of matti (Terminalia tomentosa) is added to the water. The pre-
senoe of lime causes the water to become red or red brown in
colour as the boiling proceeds. The water also becomes thick with a
resinous. extract from the nuts, The boiling is continued until the
eye bud or germ of growth from each nut comes out or becomes
absorbed in the extract. The nuts are removed by a long handled
ladle (z4ra). The ladle has perforations in its bowl, which allow the
extract to drain from the nuts back into the pot. The extractis again
and again used for boiling fresh supplies of nuts, pure water as
required being added from time to time to prevent the desoction
becoming too thick and songentrated, The extract after being used for
boiling ropeatedly becomes deep red brown and thick, It isthen
emptied into another broad momthed vessel which is placed nunder
fall exposure to the sun. The mass by evaporation thiokens, and
& Areca catechn ™ or kossg is the prodmct. The nuts after boiling
are dried in the sun, and sorted into three kinds—chikni, betia
and gotu,

Chikni ~These are unripe fruits got mostly from the upper unripe
bunches of the tree. They become flat when boiled, and when cut are
light eoloured and agreeably flavoured, They sell by retail at a high

Boiling the nuts,

Varisty,
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. price, but by the growers are usually mixed .with the other sorts to.

, ensure a satisfaciory sale of the whole produce. These nuts after

\exposure to the sun are again soaked in the red extract, a basketful
being immersed at a time. They sre again exposed daily to the sun,
for four or five days, but are gathered uwp at night, atherwise they get
dark coloured. The nuts are exposed to the sun on came matting
spread on & mandap. Sometimes bsmboos or other means of support
are placed over the inner court of the homsehold, and the matting
epread over this frame work. The nuts when dry are ready for
market, and should be shmmg and bright red brown in colour.

Betta.—These are ripe nuts, They are dried after tbe first boiling
and then hand rubbed with fairly thick extract to which 3 or 4 per
cent. of lime has been added, This tends to deepen the colour.  The
process may have to be repeated two or three times. The coloux
bacomes fized by drying in the sun after hand rubbing. When ready
for market, they are sompwhat lighter colonred than chikni, and not so
glossy or shining. They are rounder and larger.

Gotu.—These are fully ripa or overripe nuts. They are usuu]ly
fairly well coloured by the first boiling, and after exposure to the sun
for several days are ready for market. The colour msy be deepened
-and improved by the same means as described for detta.

The three varieties are usually packed together by the cultivatorsin
sacks. Sirsi and Kumtia are the chief markets. Oxdinary prices for
the three varieties are :— ‘

Vajue, OChikni ... Ba. 6 to 7 por maund of 48 scers of 20 tolas,
Betta ..., Sto4 do. do.
Aot ., 2to2% do. do.

Betel palms are not much affected with rdisease. A borer does
considerable damage. The borers cut a tunnel from the root upwards,
and in fime reach to the growing top. The damage there done is so
considerable that the top withers, and, when wind blows, breaks off and
falls to the ground,

CARDAMOMS-—Fletiaria Cardamomum~—Mation,
Natoral order—Scitammee.
Gujardti Elchi; Mariti, Veldode; Kanarese, Ydlakii. .
This plant is indigerions in West and South India, and isfound plenti-
fully in the rich moist forest soils of K4nara, Mysore, Trivancore, &q.
-7 Hisaperennial herb.. A full grown healthy plant is 6 feet or more

high. The leaves are lanceolate, narrow, long, and have rather long
-petioles, They grow -somewhat like ginger from rhizomea. The
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inflorescence is a spike, and it grows on & scape or leafless stem which
springs from the rhizomes, The scapes grow horizontally, and spread
over the surface of the ground. The fruif, which is the commercial
‘product, is a three celled triangular capsule with a yellow white
leathery covering which encloses numerous small black angular -seeds.
These have a . fragrani taste and aromatic odour. The rhizome
inorenses in size from year to yoar,and an old plant, therefore, produces
a larger number of flowering stems and leaves than 2 young one. The
leaves, &c., die down annually, -New growth springs up. The plant
can be propagated by sub-division of the rhizomes or from seed.

. The erop is extensively grown in the betel palm and pepper gardens
of the Sirsi and Sidddpur Tdlukas of Kéinara. It thrives uunder the
same conditions of soil, &a., as botel palms and pepper, but by preference
is grown in a cool, very shady garden with soil kept continuously
moist by favourable posxtlon The essential condltlons for sucoessful
cultivation are :—

(a) A soil of loam or olay loam conslstence kept by favourable
poslt.lon moist, but not wet at all seasons.

() The garden should by its natural situation be protected from
strang winds, and shade trees should be provided.

If rhizomes are used for propagating the crop, they are sub-divided,
snd the sub-divided portions planted with their leaves attached in pits.
The pits should be 18" square and deep, and be ro-filled with the
excavatod enrth mixed with a good portion of leaf manure, The
rhizome should be lightly covered with soil,and on no account be
deeply buried. In Kdnara the crop is chiefly raised from seed. The
soods are small, and therefors to secure even distribution in the
seed bed should, before sowing, be mixed with fine ash. A well
prepared seed bed with smooth, friable, well manured soil is required.
The maaure should be old and thoroughly decayed, so that it can be
crumbled into a fine powder. Manure of this class, if mized freely
with the upper soil, gives the degree of #ilth most suitable for garminat-
ing the small seeds. Leaf manure is best. The seed when sown
should be lightly covered. A bed 8' X 4' requires about 2 tolas of

Kipars gudens
and soils,

Cultivation,

Seed bad.

seeds. Some authorities recommend that the seed before sowing should .

be artificially germinated in folds of cloth or flannel kept moist, but not
too wet. The seeds as soon as they have struck should be shaken off the
cloth on to the surface of the seed bed and ‘lightly covered with fine
soll. The seed if sown in the wsual way takes a considerable time to
gorminate~usually a month. The sowing season in Kdnara iz in
September-October. The beds require protection from sun or rain,
This can be accomplished by the shelter of a raised platform covered
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with bronchwood. The platform should be 3 or 4 feet high,
The shade and shelter thus afforded is beneficial during the whole
period during which the seedlings occupy the seed bed. The seed beds
can be sufficiently protected from rain by placing branchwoed imme-
diately over the surface., This is usually the only protection given if
the seed bed is otherwise mnaturally well sheltered. The Ieaves and
branches of the nelli (Phylanthus emblica) are considered best. The
reason why they should be gonsidered superior for the purpose is perhaps
open to conjecture. It is confidently asserted by the oultivators that
the leaves and branches of this tree and other trees common in the
district prevent insect attack. The leaves, fruit and bark of such trees
contain tannic acid, astringent resins, and essential oils, and therefore
it is possible and perhaps probable that the presence of such branch-
wood and leaves in contact or close proximity to young seedlings may
be poisonous or disagreeable to inseot life, and may deter insects from
causing damage to young seedlings.

Seedlings, if they come up thickly, should be thinned out, The plants
that are left should remain in the seed bed for four or five months,
The beds must, in the meantime, be kept moist. Rice beds adjoining
the garden ore used sometimes as & nursery when the cardamoms are
first transplanted. Water must be available. A series of narrow chan-
nels are cut iu the rice bed parailel to each other and 2 to 2} feot apart.
The excavated soil is put on the spices between the channels. Thus
flat ridges and narrow cbannels are alternately formed, The carda-
mom seedlings are planted on the ridges, two rows on each and at s
distance of 9" to 12" between plants. A mandap is erected about 5
feot high, of light bamboo or other available material. Palm leaves
are spread on snd fied to the bamboos, and these give sufficient shade
and shelter. The irrigation water is, in the fair season, so distributed that
it trickles through all the channels continuoansly. The ridges are thus
kept sufficiently moist, butnot wet, In the monsoon the irrigation and
drainage water mnst be directod as far as possible away from the nur-
sery. The seedlings are kept in the nursery for fifteen to eighteen
months, They are then about 4 fest high,

Cardamoms are planted permanently in the garden at two seasons—
from March to June or from September to October. They are nsually
planted in the same lines as the betel palm and intermediate between two
trees. Pits 18'square and 18" deep are dug. Part of the excavated earth
is returned to the pit mixed with leaf manure, the seedling is planted, and
the pit filled up nearly level with leaf manure, but the rhizome and roots
should uot be deeply planted, The leaves should be supported by one
or two bands of plantain bast tied, in the case of each plant, to a stout
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wooden stake seourely fixed upright in the ground. The leaves would
otherwise be beaten down by wind or rain. The soil of the bkaran,
round each cardamom plant should be regularly dug and weoded, It
is asserted that vegetation of any kind does not freely grow under carda-
moms., Each plant gets leaf manure in March and April annuslly if
the supply is abuadant, otherwise only every second year.

The plants are in bearing the year afier being planted, but .do not
yield much the first year., The flowers come somewhat irregularly in
April and May. The fruit forms during June and July, and in heavy
rain should be protected by a light covering of leaves and branchwood,
The capsules ripen irregularly, but mnostly in September and QOctober,
Those on oue scape should be collected as they ripen. They are ripe
when they begin to change golour from green to yellow, and at this
time should be full and firm. If the capsules are left until fully ripe,
they split and shed the seed. Each capsule should be severed from the
scape and not plucked, A portion of stalk should be left on each
capsule, If plucked, the pressure of the fingers may burst the fruit.
The fruit when gathered is dried in the sun for two or three days, and
then hand rubbed in the sun to remove the dried calyz attached to the
apex of each fruit. The drying should be gradual. Full exposure to
the sun may cause the pods to split, and this damages the spice -con-
siderably. The capsules lose during dryage considerable weight and
bulk, They are during exposure to the sun, to some extent, bleached,
When quite dry, the produce is sold to dealers. The price ranges from
" Rs. 40 to Rs. 75 per maund of 48 sers, each of 20 folas.

In a fully stocked betelnut garden there can be 300 to 400 car-
damom plants per acre. A well grown, healthy plant may yield up to
§ 1b, of dry cardamoms. But on the avernge the outturn is much less,
often not over 4 iolas per plant. Light showers in April and May are
favourable to a good orop, but numerous risks attend the cultivation of
cardamoms.

The denlers bleach the cardamoms for certain markeis, also sort and
pack the produce suitably. The water of a well at Héveri on the
Southern Mératha Railway (Dhérwde District) is snpposed to have
special virtues for bleaching and improving the flavour of cardamoms,
Mr. E. C. Oranne describes the various processes as under :—

“ Water from the well is drawn and taken to a suitable room. ‘A
large earthenware vessel is filled with the water, into which pounded
antalkdi (the fruit of soapnut, Sapindus trifoliatus) and sikekdi (Acacia
voncinna) in the proportion of 2 lbs. of the former to § 1b. of the laiter
for about 5 gnllons of the water are placed and well stirred. Awnother
vessel contains u strong solution of common soap in the water of the
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well. The mixture containing 2 Ibs. of pounded soapnut and } Ib, of
sikekdi suffices for 5 maunds (1 maund = 26 Ibs.) of cardamoms.

“ Two women seated on tripods place & wide mouthed earthenware
vesse] between them, the washing tub as it may be styled. Eight lota-
fuls of the well water (a Jarge supply of which is kept at hand) are
poured into the tub and three lota-fuls of the soapnut or sikekd! mixture,
The lota holds about one quart of water.

* The tub then receives a bnsketful of cardamoms weighing 10 lbs.
The two women plunge their hands into the tub, and stir vigorously
for about one minute and then saddenly rest for about the seme length
of time, and again stir for another minute. A thick lather results.
This completes the first washing, The cardamoms are baled out by
hand and transferred to a basket, where they remain a few seconds
till the water has drained off. The basketful is received by two
other women sitting on tripods with s washing tub between them.
This fub contains 7 quarts of the pure waler, 1 quart of the soapnut
and sikekdi mixture, and one of the soap solution. The oardamoms
are stirred as in the first washing with the ssme interval of rest, and
are baled out into another basket. When the water is dmined off, the
washed cardamoms are thrown on to a mat. The heap becomes large
after a few hours’ work, A woman is exclusively in charge of it, and
continually sprinkles the well water over it. She is relieved at night
by snother woman who eprinkles'the heap ill moming, once every
half hour.

“ Next day, when the sun has risen, the heap is carried to the flat
roof of the house, and the cardamoms are spread on mats for four or
five hours to dry. The next opemation is to nip off the short stalks.
This is done by women sitting in the house. Each woman has & Jarge
pair of English scissors. She squats on the floor and rests her right
hand which holds the ecissors on the floor and feeds the scisors with
her left hand. The pace at which this nipping is done astonished me.
’:l‘lfe stalk is very small, and care must be taken to cut it off without
injury to the cardamom itself. I saw an old woman pip ninety
cardamoms in one minnte,

“ This done, tha sorting bogins. - The small ill shapen csrdamoms are
soparated, and only the well-ronnded ones packed for export to distant
markets. A womsn sorts s maund per diem.

“1 must now return to the first washing, The mixturein the tab,
after the first basketful has been baled ont, is repleniched by two or
three quarts of the well water and a second Easketful washed. The tub
io then emptied, and 2 fresh mixtare made. The mixture for the
second washing &lso does duty for two basketfols, The womem who
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wash the cardamoms are paid 3 annas per diem. An ordinary wage
is 13 t0 2 anmas. The night watcher receives 4 annas, The nipping is
paid for by the piece at the rate of § anna per padi (10 padis =1 maund
= 26 ]bs,). It issnid that an expert can earn 2} annas per diem.

She must olip 13 lbs. therefore ; all other hands employed are paid.

by the day at 2 annas, _

‘ Besides this bleaching, nowadays cardamoms are starched-
Starching was first introduced at Sirsi, where bleachers had recourse to
it, a3 they had to compete with the bleachers at Héveri, who were ex-
perts in the art of bleaching, and who had established their fame as
such, The starched cardamoms loock whiter than the ordinary
bleached cardumoms of Héveri, and the bleachers of Héveri have
therefore now taken to siarching. The starch is prepared by pounding
together rice, wheat, and country soap with butter milk, The paste is
dissolved in a sufficient quantity of water, and the solution is sprinkled
over the oardamoms to be sturched aa they are being rubbed by the
hand.”

In the Kénara gardens a so-called disease has appeared in the
sardamom orops within recent years, and is undoubtedly now restriot~
ing the cultivation. The affected plants do not present any partioular
indications of disease. They simply become unthrifty. The leaves in
parts begome yellow, and then these parts of the leaves wither. The
effact is that the plants have no vigour of growth. These unhealthy

appearances wera first noticed locally, but now the disease (if disease it

can be called) is present in many gardens, and extends over a wide area.
It may be taken as certain that the cardamom plant, like sny other
cultivated plant, degenerates when grown for long periods under pre-
aisely the same oonditions of soil, climate, and without any change in
methods of propagation or reproduction. The vigour of any oultivat-
od plant can be renewed from time to time by change of soil, change
of seed, by rotation with other crops, and by other regenerating in-
floences. The Kénara cardamom grops have for & long period been
grown without any changes in the system of manuring, propagation,
and generul cnltivation, and I have little doubt but the diseased ccn-
ditions referred to have been induced by these causes. Within recent
yeara borers and grobs have caused considerable damsge, and the cui-
tivators assert as a reason that they have been prevented by forest con~
sorvation from using for leaf mould the leaves and twigs of cerfain
trees. These trees have astringent properties, aud it may be true that

leaf mould made from sach material would not likely harbour in_sect:
life. The grabs cut through the leaves at the base and also cuf into

the rhizomes, Some of these grubs are identical with the large fat ones

Staraling,

Blight,
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whioh are so csommonly found in old farmyard manure., Such manure
is commonly used for plants in pots, and if these grubs are present they
invariably out through and cut into the roots of potted plants, A
gardener, if he scos a plant withering or unthrifty, removes it from the
flower pot, and looks for the grub and destroys it if found, I ean
suggest no other remedy. The fruit of cardamoms is said to be eaten
by snakes, rats, and other vermin.

PEPPER— Piper nigrum—Linn,
Natural order— Piperacece.
Gujarti, Mari; Marithi, Miri; Kanarese, Menasu,

The commercial product is the dried fruit of a vinelike plant which
is found wild in the forests of Malabsr and Trévancore. The plant is
cultivated largely in Southern India, Siam, Malaya, Cochin-China, and
other tropical parts with moist hot climates. A rainfall of 100 inches
or more sppears to be necessary. The plant is a large climber. The
leaves are glossy, acute, cordate. The flowers are pendulous spikes and
the fruit red berries, the size of peas in mcemes. The berries are fleshy,
The pulp covers a soft stone. The plants in climbing cling by adventi-
tions roots very closely to any support. In the Kénara gardens pepper
is trained on the supdri palm trees..

The plant is propagated by layering or from cuttings. The former is
the preferable plan. When the betel palms have been seven or eight
years permanently planted, pepper is planted at the roots of the trees,
If a long healthy vine from an established plant can be stretched to
reach the root of the betel palm, this vine is layered in the leaf-morld
manure which surrounds the roots of the palm. The papper vine takes
root freely in this manure, and, when it has done so, is severed from the
parent plant and trained on the palm stem. Two or three vines are
layered to one palm. The best months for propagating by layering or
otherwise are June or July. The yoong pepper plant grows rapidly.
The main vine shonld branch freely into .sabordinate vines, so that a
number of vines can be trained straight up the palm. They are fully
secured to the stem by bands stripped from the sheaths of fallen leaves
of the betel palm. The bands are tied about a foot apart, and in well
managed gardens are renewed annually at the top and twice a year at
the bottom ; but in a young plantation a band must be put op from time
to time as the vines grow. The main and subordinata vines grow up the
treo o a height of five feet or more per arnnm, Luxuriant growth and
free branching are encouraged by heavy applications of good manure
given annually for three years after plantation. Subsequently the
pepper participates in the general cultivation given to the betel palms,
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and an application of manure is given for both crops every second year.’
The manure is heaped over the bared roots of the betel frees and pepper-

plants in & circle round the stems, and, if plentiful, a big basketful is
given to, each betel palm, less being given if manure is scant. The
basket is sancer shaped, about 3 feet in diameter and 15" to 18" deep
in the centre. The best manure for pepper, betelnut, and all other crops
of the garden is made from green leaves and twigs plucked or pruned
in the monsoon and used as litter in the byres where buffaloes and other
oattle stand, snd thence removed to a deep manure pit every day or
second day with the dung and urine of the cattle. This manure is
sufficiently decayed by the following Mareh, and is applied in that
month or in April. The pepper plants in an established plantation rise
to a height of 15 to 20 feet. Throughout their whole length they send
out horizontal branches which are generally about 18" Jong, The foliage
in healthy plants is from the ground upwards fairly dense, but in an
established plantation some of the older vines die. Then the folinge
becomes less dense unless the plants are remewed by new layers,
A plantation is in bearing three or four years after it is started,
and if the old vines as they get worn out are at once replaced
by new layers, the plantation should keep in vigerows growth snd
bearing for & long period. The flowers appenr in July and Angust,
and the berries are ripe in March. Tbe yield depends upon libera-
lity in manuring and careful management, also upon the rainfall,
The rainfulls of June and July are important, as these cause the
plants to produce many flowers; but if the rains come in heavy
- downpours subsequently, the inflorescence may be destroyed before it
fairly sets. If there is a long break after the first rains, the lowers may
wither, With light showers, however, a full crop may be expecied,

The vines on one palm when in fall bearing yleld in a good season
about 1,000 clusters on an average. The clusters vary in size, but
1,000 should yield about 7 sers of dried pepper (a ser = 24 tolas), -

The plants, the flowers, and the fruit are delicate in the sense that
they are damoged by rough landling. Therefore, ladders are mnsed
when the vines are bound to the palms and the berries plucked. The
lndders are straight single bamboos, with the alternate side branches
out off about a foot from the stem. These provide the steps of the
ladder. A wooden hook is rigidly attached at the top end of the
ladder, and secures it to the palm above the level of the tallest pepper
plants. The ladder is slightly inclined in & ceortain direction when in
proper position, and then can be safely nsed as it cannot well slip,
The bunches are plucked by hand and placed in an oblong cane
basket slung horizontally hehind the workman by a rope round

Yield.
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his waist. The rounded ends of the basket projest a little on
either side, so that the basket can be conveniently filled by either
hand of the workman, When plucked, all the berries in a bunch
may be equslly und fully ripe, but ordinarily the bunches are
plucked when the berries are mostly green and just changing in
colour.
Preparing for  The berries may or may not be sorted as they are plucked. If they
arsel are sorted, those fully ripe are separated. These are sosked in water
for seven or eight days or heaped, so that the pulp ferments, ard then
rubbed by hand or on a coarse cloth if the quantity is small, or trampled
under the feet of coolies if large. The pulp is thus rubbed off the
inmer “ glone.” The stone furnishes the white pepper of commerce.
The pulp is completaly removed by washing in baskets in ranning
water, The pepper is then dried by exposure to the sun for about
8 week. This has also a bleaching effect, and the pepper becomes
pale grey or pale dmb in coloar. It can be bloached a whiter colour
by chemical agency. This white pepper is only prepared to s
limited extent in the Kdnara forests, The chief product is black
pepper. It is got from unsorted berries which are heaped up for four
days. The green berries then get softer and change colour, and
the pulp of all is more or less squashed, Then the berries are
spread out and dried. The skin and part of the pulp adhere as
8 dry, dark coloured, wrinkled covering to the stomes, and the
pepper is black in appearance. White pepper is worth Rs. 10 to
Rs. 11 per maund. Black pepper is worth Rs. 7 to Ra. 8 per
maund.

Maxunks vsep IN KaNara Srice GarpaNs,

The ownmers of spice gardens in K4nsra depend chiefly upon leaf
monld for manure. They have never uwsed manure of any other
description, and have no faith that ordinary cowdung manure, oil cakes,
or other concentrated mznures would serve their purpose eqaally well.
They consider that the besi leaf mould manure is got from the green
leaves and small sncoulent branches of certain trees which during the
monsoon are nsed as litter under the feet of caitle tied during night
and the greater. portion of the day in sheds. This litter is freely
used, five large headloads being brought daily for about twelve caitle.
The litter having absorbed, the urine and dung is removed daily or
every second day, and put in square pits which are generally about 8
feet deep. These pits are dug in situations where they catch the
whole direct rainfall, which is very heavy, and possibly also s good
deal of drainage water from higher levels, The subsoil i very reten-
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tive, and there is probably not much drainage through the subsoil
from the msnure pits, but the contents of these pits must be oontinu~
ously wet during the monsoon. For each acre of garden an owner
would ljke to have four caitle. He owns always a milch buffalo or
buffaloes, but keeps no work cattle as all the garden labour is manual,
If he does not own sufficient eattle, he hires them, feeding them gratis
for the value of the manure produced. The hiring of cattle is a com-
mon practice. They are chiefly fed on dry grass which is of very
inferior description. They probably also eat part of the litter a3 some
of the leaves used are liked by cattle. Milch buffaloes get safflower
onke or cotton seed, both imported [rom Hubli (Dhdrwdr District),
and it i rather significant that the gardeners think leaf mould got
from buffalo litter is best for manure. Some owners feed cotton seed
or cake to all their cattle in the monsoon, and I have no doubt they
find it pays to do so, because ordinarily the cattle are, during this
'eason, miserably thin and unhealthy. Many cattle are brought in
from Dhérwér, but only survive a foew seasons in the feverish climate
of Kénara, . :

In the fair season the cattle get 8 good deal more freedom, still they
are kept in the sheds for probably about fifteen hours in the twenty-
four, nnd the shads are littered freely. The rough grass is supposed
to be given as fodder, but is spread nll over the floor in the sheds,
and the cattle eat only a small proportion of it. Again, at this season
dry leaves are collected and also nsed as bedding., But the gardeners
think dry fallen leaves poor stuff, and discount ihe value of such as
manure., The manure put in the pits in the hot weather has a full
year to decay, the mnnure being used always in February and March.
That which is made during the monsoon has less time to decay, and
the gardeners attach particular value to the green leaves and twigs
of certain trees collected during the monsoon, because such decay very
quickly. Such leaves are gemerally large and fleshy, and are much
more easily collected than smaller ones, A man can collect and
carry to the cattle shed five head loads per day. The leaves and
branches of other trees are also held in high esteem for leaf mould,
because the manurs produced has the reputation of destroying insects
and grubs which would be harmful fo the planis in the garden. The
trees which provide leaves of the Iatter class have all mnquestionably
astringent properties, acd it is perhaps reasonable to beliove that
vegetable mattec containing astringent resins or volatile oils might
destroy insect life or that insecis would not be likely to harbour in such
material. The gardeners assert that sinee they have been denied tke
use of the leaves of certain reserved trees, grubs and borers have become
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destructive to their cardamom plants and botel palms, these insncts
oausing damage first at the roots.

1t is impossible for me to say what weight of manure is actually
applied per acre. But, judged by the eye, I think it is certain that
the application is at least equal to a heavy dressing for ordinary garden
crops. It probably approximates thirty ordinary cart loads per acre
per annum, perhaps more.

The invariable practice is to put the leaf mould immedistely over
the roots round the stems, The ecircle wonld be 3 or 3} fest in
dismeter. It is urged that the leaf mounld, if unprotected, would he
washed away by heavy rainfall, and this is perhaps true, and in conse-
quence 3 good deal of branchwood cut green In the hot weather, so
that the leaves adhere, is used to cover the leaf-mould. The bravch-
wood which is most desirable is such as will slowly decsy and has
astringent properties, 7.., has the power of keeping destructive inseots
away. The hranches of jambe (Xylia dolabriformis) and nelli (Phy-
lanthus emblica) have the two qualities referred to in a special degree.
The branchwood used does not readily decay. It affords considerable
protection to the leaf mould. A year after it is applied the leaves
have decayed, and the branches are partly rotten, still they would
break the force of heavy min. It might be wurged that =
covering of soil over the leaf-mould would be sufficient pro-
tection, especially as the soil of these gardens is of a decidedly
adhesive character. It is possible that this adhesiveness would tend to
exclude air and moisture from the leaf mould and prevent it serving
its purpose as manore, But I do not believe such would be the case.
At Bassein in the Thdna District, with a rainfall as heavy as that in
Kénara, the manure given is put round the roots of the plantains,
botel vines, and other e¢rops, much in the same way as in Kénara, and
protected by a covering of soil. The soil is, however, a light salluvial
sand, and the manare is not washed away. The manure used at Théna
is cowdung manure and castor cake, chiefly the latter, and it is given
in several applications every year, The question is, can a manure of
this class be economically substituied for a portion ai least of the very
heavy and very expensive dressings of leaf mould now applied ?. 1
consider that the leaf mould manure is expemsive, even although
its production requires only labour in collection and the keeping and
feeding of cattle.

Castor cake and saffiower cakes are produced on s large scale in the
Dhérwdr Disirict, and are obtainable at very moderate raies by the
Kénara gardeners. It might, therefore, he advisable to experiment
with these manures and prove their effect. '
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Forest LANDS ASSIGNED TO (RARDENS,

The more common trees in beza lands and in protected forest, which
are speoially useful to the cultivators for manure purposes are referred
to in short detail below :—

Kaval or Kavla (K.) (Careya arborea).—Leaves big, fleshy, soon rot
as green menure, and considered specially good for leaf mould, Trees
sbundant in beta lands,

Honne (K.) (Pterocarpus marsupium).—Leaves are rather small, and
are not econsidered particularly good for leaf-mould. The leaves are
excollent fodder, and this probably is the principal reason why leaves
sre taken, Tree yields a gum used in medicine, and which is largely
exported.

Jambe (K.) (Xylia dolabriformis)—Used more as & covering for the
leaf mould manure as light branchwood than for leaf mould. Does
not decay quickly. Yields a red resin, and probably on this account the
wood resists ants and other vermin. Heartwood very hard. Timber
used for carts and other agricultural implements and for farniture, &e.

Hirda (M.), Alate (K.Y (Terminalia ohebula).—The best leaves of all
for green leaf monld, Supposed to kill insects and grubs. Leaves
small and do not rot very quickly. Tree yields a gum used in com-
merde. Dried fruit yields a dyeing and {anning material. Oil in
kernol of fruit, Fruit used medicinally in many ways. Leaves eaten
as fodder by oattle. Wood hard, olose grained, durable, seasons well,
used for furniture, implements, &e,

Kanagal (K.) (Dillenia pentagyna).—~Leaves are good for leaf
mould. They are very large and fleshy, and decay very quickly.
Flowers, buds, and fruit eaten. Berries eaten greedily by deer and
other animals, Wood not much used except for firewood or charccal,

Honal (K.) (Terminalia paniculats).—Considered nearly as good
us mditr for leaf mould. Leaves not large and do not decay particu-
larly quickly. Bark and fruit said to be used for dyeing and tanning.
Wood useful for many purposes,

Matti (K.) (Terminalia tomentosa).— Leaves and branches eonsidered
excellent for leaf mould, Leaves large and easily collected. The bark
of mdtti when burnt leaves an ash which consists mostly of calcium carbo-
nate, and thislime is nsed with betel leaf (pén). Yields a gum reddish
brown with bitter disagreeable taste, Bark used for dyeing and tanning,
Leaves used as oattle fodder. Wood usefnl for many purposes.

Nerlu (K.) or Jimbhul (M) (Eugenta jambolana)—Used- to a
considerable extent for leaf mould or for branchwood: ; used as a
covering over leaf mannre. ¥ields a gum. Bark used for dyeing and

tanning. Wood not much used for anything except firewood.
s ) .
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Bite (K.) (Dalbergia latifolia).—Blackwood. TReserved asn valo-
able timber tree.

Nelli (K.) (Phyllanthus emblica).—Fruit, bark, leaves, all used for
tanning, Used medicinally ; contains gum. Branohes used as protec-
tive covering for young cardamom seedlings. Fruit and leaves good
fodder. . Wood used for building and agricultural implements.

Surhonne (K) (Callophyllum tomentosum)—Sirpoon iree. Ever-
groen tree. Yields a black gum, Seeds yield oil, tree tall, straight,
and used for masts and buildings. Found in k4ns, not in dets lands or
protected forest.

Kari muttala (K.) (Ougeinia dalbergioides)—Yields an astringent
red gum. Leaves used for fodder, Bark astringent and used to
poison fish. Tree small, otherwise would yield timber suitable for
many purposes.

It will be noticed that the unreserved trees which are reported to
give the most useful leaves and branches for garden requirements
have no great value as timber trees. The pollarding practised un-
questionably shortens ths life of trees. It will also diminish their fuel
value when dead, because they have spent their substance in producing
by unnatural trestment leaves and small branches instead of natarsl
growth. The result justifies the means, because small branches and

The eollection 1€aVes are specially required by the gardeners. A large, well-balanced
o o heve  tree with straight stem, shapely Jimbs and dense foliage carries, no doub,
foresta disaussed. 3 wealth of leaf growth that a Kdinara gardener would like to collect.

But how is he to do s0 ? He could manage it by dismembering the
trees and getting the big branches on the ground. This is practically
what he does when he first pollards and lops. Afterwards the
foliage (it is cut every second year )} is within easy reach and for a
number of years alarge amount of foliage and light branchwood is
produced. In course of time the tree dies prematurely by exhaustion
or ill-health induced by bad usage ; but if young irees of suitable
variety are 0 protected that they replace old decayed trees, and if
pollarding is prohibited until young trees attain certain dimensions, as
proposed by the Committee in the dmaft rules, then I think the
interests of Government will be fully safeguarded, and the require-
ments of the gardens fully maintained. I saw numerons instances of
well managed bet lands. I saw also instances of ruthless destruction
with the surface burt to encourage grass, and no forest undergrowth
to speak of, but side by side with these badly managed leta lands
there was ‘even greater destraction in protected forest, for which
the people at large and not the garden owners alone, were
responsible. ‘
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It has been suggested that the full requirerhents of the gdrden

Dead ieaves mnot

g0 good a8 gresn

ocoupants could be met if they gathered dead leaves and grass in leaves.

enclosed forest to supplement the supplies of green leaves and fwigs got
from assigned deta. - It is also urged that the dead leaves and grass would
not be less valuable for manure than green leaves and twigs. - I cannot
support these views. Leaves as they become perfected dry up and
become fibrous, and 8 good deal of the plant-food, both mineral and
organio, which they contained when green and growing, passes from
them, and is utilized in increasing the size of the stem or branches and
in perfecting the fruit, There can be no question at all, therefore, as
regards the superiority for manurial purposes of the green leaves of a
partioular tree over the dead leaves from the same tree. The dead
leaves fall, moreover, at & particular season snd have to be collected at
. that particular season ; otherwise they soon become incorporated with
the soil and disappear, If putin deep pits they would in the course
of a year decompose into what is known as a leaf mould by gardeners.

This material would, in my opinion, have inferior manurial value
to the manure now used, I am convinced that such would be

the ase from the results of analyses by the Agricultural Chemist to the
Government of India of the various descriptions of green leaves and
small twigs ordinarily used. I sent him the leaves and twigs of eight
different varieties of trees, the varieties being such as are “considered
best for leaf manure. The analyses are appended below :—

Kaval H ’ Honal | Hatti
Laa:e&l Ippi Le‘;'::: Jambo | Hirda |Kanagal |y oveq | Lonyes
(Ca- Loaves (Pioro- Leaves | Leaves | Leaves ( Zormi- | (Zermi-
reya (Bassia | © oy |(Zbia | (Formi- (Dibio- |\ ig | halta
ardn| Jat- maf.:l- dolabrisl walia [uia pon- | ypn | gopipn.
. rea), | 048> pium), |formis).|ehebuia). tagynad. | pitasa). | ¢ oaas).
Moistare ...]80°66 | 7895 7877 7981 | 7777 | 8706 75906 - 8188
Dry matter [1984] 2105 | 2193 | 3669 | 2298 | 139 | 3494 1814
Organio ' ) ‘ *
Iattor .. 1800 |" 19%0 | 19568 26524 | 2090 1168 25-32 | - 1674
Mineral
matter ... 134 146 166 145 133 136 158 [ 140
Bilica 08 10 13 11 4 | 08 13 07 .
Potash(K, 0) 43 43 68 44 50 4l 40 i 44
acid(P,0,) 086 -097] 0% 08| 078 070 | -100 080
Nitrogen ...] -31 43 54| - 62 40 24 43 8¢

The leaves and twigs contained from 73 per cent. to 87 per cent. of’
water. But even in this sncoulent condition the percentage of nitrogen
and potash ( the two most important elements of plant food ) were
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equal to about half the quantities usually found in well preserved
farm yard monure. The sir dried material of these leaves and iwigs
would be considerably richer in nitrogen and potash than air dried
well preserved cattle manure. The leaves and twigs are all deficient
in phosphorio acid. The contention of the gardeners that certain
leaves are better manurially than others is not supported by the ana-
Iyses. Hirda leaves are oconsidered locally very superior for leaf
manure, also those of matti and honne. But the analyses show
that other varieties are superior to these for manure purposes.
On the other hand, it is fair to state that the leaves of kirds,
matti and honne are considered specially valuable, because the
manure produced from them destroys insects and grubs which would
be harmful to the plants in the garden. These leaves and, in fact,
nearly all the leaves used by the gardeners have astringent pro-
perties, and it is, I think, certain that vegetable matter containing
astringent resins or volatile cils would be obnoxious to insects, and
therefore insects or grubs which might be harmful to the plants of
the garden wounld not harbour in such material. Dry leaves, unless
collected soon after they have fallen, undoubtedly harbour insect
life, and this is one serious objection to their use as manore. I
was hopeful that the Agricultural Chemist would be able to state
definitely how far the various leaves and twigs submitted for analyses
differed in astringent properties. He was, however, nnable to investi-
gate this point. I took no samples of dead leuves, because at the time
of my visit to Kdnara—April—it was impossible to collect samples
which could be identified as bélonging to any of the partioular
trees from which green leaves are usually taken. In fact, dead
leaves had moetly disappeared by that time. I believe they mostly
fall in December-January, and could net, except in trifling quan-
tity, be collected during the monsoon when green leaves and twigs
are ordinarily collected as manure, Dr. Leather’s analyses clearly
indieate that manare of good quality can be made from the green
leaves and twigs ordinarily nsed, The system of trampling the
leaves under ihe feet of cattle, so that the urine and solid excreta
are absorbed, would improve the quality of the manure particu-
larly if the oattle are fod partly on cake as is sometimes the case,
The storage of manure in deep pits formed in soil and subsoil,
which is very retentive, can hardly be improved upon, excepting
that the oxtremely heavy rainfall of the disirict mmst keep the
unprotected pits excessively wet during the monsoon, and probably
valuable manurial ingredients are washed qut of the manure at this
season,
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I submitted to the Agricultural Chemist to the Government of India
four samples of manures. Each sample is sofficiently described in the
tabulated statement below :— :

e Il Wy e——
Sample taken |  OSTOrO 8l | Cpen aesq f IrOm TGO
rom oots nf aphlied to Betel- leaves used leavos col-
troes to whion] Peime Yobru- [ “€1TEE S0 | teoted (n the
15 wes applied " ary 1899, under cattls rainn and
in Fe Sumply taken | ek S Cnzed aa linter
1898, 1o April 1890, [ opop o, |undercatdle,
Moisture .. e "e oo 6507 5806 56-90 5973
Dry matter wie  wie wer ene 4498 | 4196 | 4310 4038
Organic matter .  we ... 3844 2874 | 9543 2848
Mineral matter ... s 2148 1521 17-88 18-80
Band .. e am 14-68 780 1148 747
Potash (K,O) e me e a6 | 41 48 17
Phosphorie acid (P, a) - ‘14 *18 19 17
N).trogen . . ‘e 61 | 51 ‘66 75

It is difficult to understand the deficiency of potash in the fourth sam-
ple. The nitrogen and phosphoric acid are probably about average
for this kind of manure. Samples Nos, 1 and 2 were originally of
similar class to sample No.4, They were, I imagine, superior in
quaelity originully to No, 4. The Kdnara system is to apply manare
overy second year. No. 1 sample (taken in handfuls from many trees)
is by no means exhausted fourteen months after applioation, and it may
be inferred from this that the gardener’s methods of application and of
protecting the manure from surface wash and heavy rainfall by a
covering of branochwood and leaves are successful in practice. From
personal observation I can say that the branchwood, a full year after
being first put on, is sufficient o break the force of heavy downpours
of rain, and when first put on or afterwards allows the rainfall to per-
colate through the manure to feed ihe plants. Itis suggested in the
papers by one officer that the gardeners shonld use the leaf sheaths of
the supdiri palm leaves as a protection for the manure instead of the
branchwood now used. The leaf sheaths are all required for another
purpose in the garden economy, snd in any case the manure does not
( ss Mr. Davideon points cut ) need a water proof. If needs protection
and needs also to sosk up the rainfall, as it fulls, in & fair and reason-
able way. No. 2 sample was taken in the same way as No, 1 in hand-
tuls from above the roots of many trees. The samples were taken two
months after application, No. 2 contains less sand than No, 1 for
obvious reasons, and probably its original manurial elements had been
sinoe application utilized to considerable extent, as the treee and plants
wore in active growth, The garden seil and the manure were quite
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moist, and there had been abnormal, rather heavy, minfall some little
time before the samples were taken. These are conditions which would
help the plants to utilize the manurial ingredients quickly. The
sample No. 3 from dry leaves used as litter under cattle is quite as good
as might be expected. It bhas about half the manurial value of good
cattle dung manure. The owner considered it was poor staff. The
high peroentage of sand is noticeable.

" There is no doubt that the present system of manuring in the Kénara
gardens is successful in practice, provided the gardeners are allowed fo
use in sufficient quantity the kinds of forest produce which they prefer.
The system of manuring is expensive, even though the materials are
got free, and the destruction caused to forest growth is emormous.
Under the circumstances, it would, I think, be most advisable to test by
experiment whether available concentrated manures, such as oasior
cake or safflower cake, could take the place of a portion of the manure
now used, These cakes ozn be imported from Dhirwdr at ressonable
rates into the distriot, Castor cake is less valuable manurially
than safflower cake, and is desrer. In the gardens of Bassein, with
beavy rainfall in light soil, castor cake is successfully unsed. It is
obnoxious to insect life, and if used in the K4nara gardens there would
probatly be less damage done by grube and borers which certainly do
considerable damage to the garden plants and trees now.

I append hereto analyses by Dr. Leather of samples of four desorip-
tions of soils whioh are sufficiently described in the appended tsbular
siatement :—

t
gatis wrives o (o Fee
vared from em-
bekmanta and | LG08 TUR | sl from | gy,
carried o hesd- oldesiab.
loads 1o renew stmilarly sirust-] 1ished Dew gxton-
the gurden sofl [o0.10 1he gardenl Ll | som of an
of old-establiah- [204 Presumably old garden,
ed garden whea) S3PAble of being]
repewal inre- Couverted bnto
Lime (CAQ) total ... ... e -1 i) ‘15 1%
Magnesia (M g O)total ... ... 30 30 29 88
Alkalis total o ves aed] . 107 31 P vor
Potash total ... wee ara o ‘164 971 110 a7
Potash (K , O) avsilable ... ... 008 008 0¢4 06
Phosphoric Acid (P , 0,) total ... 1086 04 073 074
Do. available - 001 0017 0005 0015
Ritrogen total . wee ond 014 20 09 18
Nitrie Acid (as Nitrates) we .. 0009 Nil, .8 003

Dr. Leather says the samples are all deficient in lime, phosphoric
acid, and more or less so in available potash. "I should, as 3 matter of
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fact, olass them-as agrionlturally poor; but in my extended notes re-
gurding the garden cultivation I remarked that it does not matter much
whether the garden soil is naturally fertile or not, because the yield of

the ¢rops is mostly affected by the quality and quantity of manure-

given, As regards the soil, it must be of such consistence that it with-
stands the denuding effect of flood water, and be so retentive of
moisture that little or ne irrigation is required in the fair season, All
the samples submitted to Dr. Leather possessed these desirable qua-
lities. It has been already shown that the leaves and twigs uwsed by
the cultivators are rich in potash and also in nitrogen, in which the
goils are decidedly deficient. It has alsoe been shown' that the tramp-
ling of the leaves under cattle and the absorption of the excreta
particnlarly, if the osttle are partially fed on cake, improves the
resultont mapure in phosphates. Dr. Leather has not separately

estimated the amount of lime in the manures, but he shows that the

soils are deficient in this important ingredient. I have already stated
that the matti tree when burnt leaves an ash rich in lime, or, according
to local opinion, it yields chunam. The cultivators are specially
anxions to be allowed to take the leaves and twigs of this tree. If the

manure applied to the trees in the K#nars gardens wus mixed, a8 in

common agrioultural practice, freely with the soil, then the soil in old
established gardens would probably be richer in manurial ingredients
than new soil, I conclude from a study of Dr. Leather's analysis that
the aystem of manuring, as practised in the gardens of Kdnara, is as
right in theory and practice as it well can be, provided the manure as
it accumulates in the pits is subjected in the least possible degree to the
wasteful wash of the heavy K4nara rainfall.

INDIGO—Indigofera tinctoria—Linn.
Natural order— Leguminosece.

Sub-order— Papilionacee,
Tribe— Galegece.

Mardthi, Nili ; Gujariti, Gali ; Kanarese Nili.

Various forms of éndigofera are found wild in varions parts of Indis.
Dr, Watt says there are nhout 300 species of indigofera in the tropical
parts of the globe and chiefly in Africa. India has sbout forty species.
He doubts whether J, tinctoria has ever been found wild in India,
The supposed wild forms of I. tinctoria found in India are not far
remote from places where it is cultivated.

I extract from Duthie and Fuller’s botanical description as under :—A

Hahitat,

Gemoral

charae-

small shrub, 4 to 6 feet high, with silvery pupescent, tongh, angular = o We plast.
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branches ; leaves alternate 8 to 4 inches long with minute subulate;
stipules unequally pinnate ; petiole § to 1 inch long ; lenflets opposite
in pairs of four tosix and a terminal one, shortly stalked, obovate oblong
or oval, entire, amooth, bluish green above, and with adpressed white
hairs on lower eurface. Racemes stalked, axillary, erect, spikelike,
Flowers small, short stalked, rather crowded. Pods 1 to 1% inches
long, straight or sub-faleate, cylindrical, somewhat contracted be-
tween soeds, 8 to 12 seeded, seeds quadrangulsr, brown.

Indigo is pow very sparingly oultivated in the Bombay Presidenoy,
In former times it was extensively grown in Gujarit, and the ruins of
steeping vats oan be seen in many villages, Cheaper ansline dyes

- have been largely substituted in India for those of vegetable origin,

hence the decline of the indigo iudusiry in Bombay. The indigo ares
in Bombay varies from 2,000to 3,000 acres anncally, The chief
gentres of ounltivation are Khéndesh, Broach, Kaira, Ahmedabad,
Ahmednagar, Sholépur and Dhérw4r.

. In Gujardt the best crops are grown on gorddu soil (deep, sandy,
loam alluvium), In the Deccan mediom black soils of fair depth are
most suitable, The orop is grown in the kidrif (rainy) season in
Bombay.

Thorough tillage and a liberal application of manure are necessary.
Well rotted mannre in a dressing of twenty cari loads per acre shoald
be given in May. The plough and harrow should be nsed after the first
fall of rain fo prepare a clean, smooth seed bed,

The crop is either sown alone or with subordinaie rows of cotton,
One row of cotton alternates with two rows of indigo, When sown
alone, the seed rate is 12 to 15 lbs. seed per acre, The seed should be
drilled if possible in June in rows 18" or less apart, and the drill should
be worked near the surface, so that the seed is not baried too deeply.
The crop should, after the seedlings are well up, be interenltured two
or three times with the bullock hoe, and be once hand weeded with
the weeding hook (kiurpa). The first cut is ready in September-
October. With favourable late rain, a second out may aftorwards be
obtained without irrigation,

The crop is reaped close to the ground with a sickle immediately
before flowering. The plants are reaped in the morning, and carried
to the vats in the afiernoon. The dye is obtained from the leaves,
These are sometimes sun dried, stored, and the dye extracted at any
convenient season afterwards. Loss of dye matter is caused by ex-
posure to rain, :

The first process of dye extraction i to pack the newly cut erop
in the fermenting vat which is 4 to 5 foet deep. Water is then
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let in until it fills the vat, The mass is weighted down "with logs.
Next morning the muddy looking extract is drained toa vat ats
lower level, and the spent atalks removed. The fermentation:of the
stalks and extraction of dye materisl in the first: vat should take
thirteen, or fourteen hours and less time in warm weather, The qua-
lity of the dye is lowered if the time allowed for extraction and fer-
mentation is unnecessarily prolonged, The proper time to empty the
foermenting vat is when the mass begins to shrink, At first it heaves
and increases in volume, then gradually shrinks,

The muddy extract, after it is run into the oxidizing vat, is trampled
and beaten with paddles or sticks to expose it as much as possible to the
action of the atmosphere, the effoct of which is to change its dull
green colour to a deep blue, Subsequently, afier settling and rest for
twolve hours, the supernatant water is removed with some degree of
aare in earthen vessels, but the sediment being thus agitated, consider-
able loss oscurs, It is the custom in some places after “the spent stems
have been removed to lenve the extract in the fermenting vat until
oxidation and settling is completed as described.

The indigo made in Gujardt is impure and only suited for sale fo
ocouatry dyers, principally because it is not cooked as is the practice in
the facwry system, It is merely drained free of water, and hung up on
trees in bags to dry, the usual practice being to place the thickened
mass of precipitate on a sheet suspended by its four corners, so that the
edges are slightly raised from the ground. After exposure and druin-
ing for a day, the corners of the sheet are tied up, and the mass sus-
ponded clear of the ground fo complete the draining. When nearly
dry, it is spread on a clean floor, and when of proper consistence .out
into oubes or shaped into small conical golis, and is now ready for
market,

The first crop yields 25 to 30 Ibs. of mdlgo ‘worth Re, 1 to Re. 1-4
per Ib, The cost of manufacturing this quantity comes to about Rs, 8
The second erop is reaped in November-Decomber, The yield
is less than the first crop and the dye inferior. The second crop is
generally dried, and the leaves stored. A dealer generslly buys the
crops produced by several cultivators. The dried leaves are worth
Rs. 2 to Ra. 25 per local maund (38% 1bs.). The extraction of the dye
is undertaken by Dheds and other low-castes. Kunbis, Kolis and other

good agriculturists do not grow the crop, and the cnltivation accordingly
suffers, '
Indigo refuse is a good manure. (1)

(1) The descripiion is principally duwrived from notes supplivd by Mr. P. R.
Mehta, M.R.A.C,, of the Gajardt Revcnne Service. ee d
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. In the North of India vecently ¢onstructed: canals have offared faci-
lities for irvigating the crop, and, in consequonce, the prevailing cusiom
is to broadanst the seed in.spring 16 lbs, per acre on a-well ‘Brepared
soed bed. The first cut is ready in Angust. A good crop yields 8
to 10 tons of green .produce per acre, from which 50 to 60 lbs, of
marketable dye can bie prepared. . Cloudy wet weather about-the time
the crop matures lessens the quantity of dye matter formed in the leaf.
Bpring sown indigo.may be seriously damaged if the monsoon rains are
late. It is not usual to take & second cut unless the ¢rop is saved for
sead. The more common practice is fo grow wheat or barley as a
second crop -in the same year, the land being again prepared for
indigo by repeated plonghings, usually three to five as soon as the
cereal is harvested. Indigo sown in Juneis sometimes ratooned in the
following yoar, when, if tha land is clean and otherwise liberally
managed, a better orop than the first is often obtained.

T take the following very clear description of the faotOry system
from Duthie and Fulier’s  Field and Garden Crops’” :— -
The essential parts of an indigo factory are—(1) Two sobs of vats, one
on a lower level than the other, the upper set being used for steeping
tha plant, and the lower for concentrating the dye matter ; (2) a boiler
and s furnace for boiling the dye; (3) an nppamtus for straining and
prossing. The size of the steeping vat. varies, but it is usually large
enough to contain -from 50 to 100 maunds of plant. The plant is
packed into the vat which is then filled with water, the plant being kept
submerged by some aross bars which are fitted across the vat above it.
The time during which this steeping continues varies according to the
weather from eleven to fifteen hours, being leas in muggy damp
weather with the wind in the Bast than when the air is dry with
the West wind, It is of great importance, however, that the steeping
should be stopped at the right moment ; if underdone dye matter is lost ;
end if unduly prolonged, the quality of the produce suffers, The stoep-
ing vats open by a channel into the vat which corresponds with it in
the lowar tier. 'When the steeping is finished, & plug is drawn, and the
water drained off into the lower vat, leaving the plant behind it, which

«can be then thrown aside. The water is of a greenish colour, and is

charged with s substance known as indican which fermentation has
extracted from the leaves. In order to convert this substance into
indigotine—the basis of indigo dye—it-is necessary to oxidize it, and
the next process known as * beating * has this for its object. Usually
it is performed by seven or eight men who stand in the water and
agitate the liquid either with their hands or with a mke-shaped paddle,
‘As the oxidation proceeds, dark blue particles of indigotine (known
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«collectively as the fecula) appear in the liquid which changes in
<colour from green to blue. The process is continued for from
one and-n-half to three hours, and may be stopped as soon as
a little liquid placed in & sancer readily throws down a dark blue
precipitate, remaining itself of & clear sherry tint. 1t is now allowed
to stand Ontil the feculs has settled, which takes place in about s
-couple of hours, and is sometimes assisted by pouring some cold water
into the vat. The surface liquid is then carefully drained out of the vat
by holes which have boen made in its walls for the purpose; and the dark
blue sediment which remains is conducted along a masonry channel
into the boiling vat, where it is kept over & moderate fire for abont five
hours, and is then repeatedly passed throngh a cloth strainer which
effacts the separation of the dye matter from the water.

The dye matter is then allowed to lye on the strainer until par-
tially dry, when it is carried to the press and placed in bozes with

Cooking.

anoveable sides, in which it is subjected to gradually increasing prassure °

for twelve hours, at the end of which time it will have taken the form
of firm slabs, 8} inches square, which are then cut into cakes of the
-game length, and are ready for being stamped and finally dried. The
whole process from plant to cake occupies, therefore, about 48 hours,
and at a large factory one follows the other in constant repetition for
some 43 days in August and September. '

Good indigo dake should contain 50 to 60 per cent, of indigatine,
It should be bright, of a dark blue colour with a coppery gloss breaking

with an evenly coloured fracture. It should not part with its colour
by light friction.

Pressing  and
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quality.
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