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- Palm Gul Manufacture in the Bombay
‘ Presidency. |

PART 1.

 Introduction. -

Palms, a8 a source of smgar, though very 'largely and regularly
exploited in parts of Bengal, Burma, Madras and Ceylon, are not generally
. known ag such in the Bombay Presidency. :

In Bombay, there occur four kinds of such sugar yielding palmson a
fairly considerable scale; they are:—

(1) Mad or Naral (Marathi) or the cocoanut. Qocos nucifera.

(2) The Tad (Marathi) or the fan, tht palmyra or the brab
palm. Borassus flabeliformis. '

(3) The Shindi (Marathi) or the Khajuri (Gujarati) or the wild
date palm. Phaenw sylvestrss.

(4) The Bherli or Sur Mad (Marathi) or Kitul (Ceylon). Gar.z,"~

ota Urens.

All of these except the third are mostly confined to the Konkan, t.e.,
that part of the Bombay Presidency stretching along the West Coast .
betwesen the Arabian Sea aud the Weatern Ghats and comprising the four
districts of Thana, Kolaba, Ratnagiri and Kanara The remaining kind of
palm—the wild date is found distributed almost thronghout the Presidency
a8 the main source of obtaining a mild alcoholic drink going under the
name of toddy. :

~ Onut of all the four kinds met with in the Konkan, cocoanut is the most

. commonly oceurring in all the four districts where it is regularly ocunltivat. .

" ed for its valuable product of nuts and kopra; it is also considered and
used a8 & source of toddy in preference to any other palm. The Bherlt or
the Sur Mad occurs only as a wild growth in the forests of Kanara and to
some extent in those of the Alihag and Roha talukas and Nagotbna Peta
of the Kolaba District and as stray plants in the gardens or house yards in
all the four digtricts of the Konkan more or less; these are very scantily
-used as a source of toddy by the jungle tribes where there is no other sonrce -
available ; they are not however so plentiful and accessible as to be used
for gul-making on any profitable scale.

The remaining two, viz., the brab and the date palm, occur abundantly

. and wild in the trap Konkan, that is to say, in the Thana and the Kolaba
Distriots. They are so plentiful in some parts that they cannot but catch
the eye of the new comer interested in plants and the plant industries. Out

- of these two, the date palm appears to be a more fastidious plant and is,
therefore, mostly conceptrated in a few well marked localities, prinecipally
‘the Umbergaon Peta and to a less extent mixed with brab palms in the
- Salsette talaka of the Thana District, where conditions may be particularly
.- favourable to their growth ; while the brab is found scattered throughout
" all the talukas of the two districts, whether coastal or inland. The
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dictionary of the Economic Products of India by Watt states (pp. 498 to
500) that “the tree is found by tems of thousands in thc coast sub-
divisions . The flat plains of sticky clay soil (Manat) seem to afford the
brab palm as congenial a home as the slopes and tops of hills with well
drained coarser shallow soils.

One who is attracted by this catching feature of the country is
paturally inclined to ask whethor this nature’s gift is being turned to the
fullest advantage within man's knowledge. A part of them is being used
for furnishifig toddy as a drink to the poorer inhabitants who consider it
to be a sustaining food and which yields some revenue to the State; but the
proportion used for this purpose is only small considering the total number
of trees. Thus in the case of the date palm, it is estimated * that there are
not less than five lakhs of date trees in the Umbsrgaon Peta of which only
sixty thousand (half the number in alternate years) are used for the
purposes of toddy drawing, while in the case of brab, out of the several
tens of thousands, only about 8,000 were tapped for this purpose through-
out the Thana District ; all the rest are going to was‘e excepting that their
leaves are used for thatching or making mats, ropes or brooms.

This loss of a source of wealth is too considerable to be ignored and
should naturally stimulate one to investigate into the possibilities of tarning
i to an economic advantage.

Now to those who know anything about these palms, it is a well known
fact that they yield a juice, which at some time is highly sweet like
sugarcane juice, a very few people in Western India also know that it can,
with special precautions, be turned into good gul. 'The average chemical
comnposition of the sweet unfermented juices of these palms in Konkan
as given below points to the conclusion that it ought to be possible to
make sugar or gul out of them though not perhaps as easily as with’
gugarcane : —

Date Juice.t i Palm Juice.?
Per cent. Per cent.
Water .... Not determined. 81-09
Cane sugar R 13-89
Non-erystalizable sugar ...| 1-38 ] 1-36
i

To those who will have seen, read or heard of these palms in Madras,
Bengal or Burma, it will be known that gul and even sugar manafacture
from these palms i3 as common an industry there as rice or sugarcane
cultivation. :

Gul or sugar making would thus appeal to be the first and easiest
* possibility for investigation.

® Para. 3 of Mr. Cliford, AssiStant Collector of Excise’s report to the Collector of
Thana of 8th September 1915 printed as an accomnpaniment to &, 0. No. 2830, dated 13th
March 1916. _ .

+ Average sample taken at Sanjan (District Thana) in January 1915,

1 The composition represents only one sample taken during July 1919 at Bassein,
Distriot Thana,
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PART II.

A BRIEF ACCOUNT OF THE EARLIER ATTEMPIS AT (GUL-
MAKING FROM PauMs 1N THE KoNEaN.

M. Gonehalli's enquiries in 1910.

The question of investigating the possibilities of gul-making from these
palms first attracted the notice of Mr. V. H. Gonehalli, the then Divisional
Inspector of Agriculture, Konkan, in the year 1910. He made enquiries as
regards the magnitude and the importance of the problem and obtained from
the Madras Presidency samples of gul and some data.

Date Palm Gul-making by the Parsis.

In the Umbergaon Peta of the Thana District some of the Parsi familiea
oceasionally prepare gul from the date palm juioe, as a fancy article, which,
it is considered, requires too extraordinary care, skill and expense to be done
by every one,

Mpr. Sorabji Patel of Tadgaon's bringing it to the notice
of the Agricultural Department early in 1914.

The question had also attracted the attention of an enterprisin% Parsi
land-lord one Mr. Sorabji B. Patel of Tadgaon, Peta Umbergaon, Distriet
Thana, who owns a large number of date palmson his estate. He obtained
from the Director of Agriculture the available literature on the subject and
on readiug the Memoir on the “ ate Sugar Industry in Bengal ” by Annett
and others brought to the notice of the Director of Ariculture the possibility
of turning to advantage, by making jaggery, the thousands of trees of the
date palm that are going to waste in the Umbergaon Peta and also submitted
early in 1914 a petition to the Collector of Thana for being allowed to tap
1,000 trees free of Exoise tax for the purpose.

Manjri Farm’s Trials in 1913-14 and 1914-15.

In the meantime, some attempts at gul-making from the date palm
were made on the Manjri farm in the years 19:3-14 and 1914-15. The
night juice from one tree was collevted ; special precantions to use a fresh
pot scalded with hot water each time in order to obtain unfermented juice
were taken, The yield of juice wasprofuse varying from 3/4 to 2 gallons
showing a Brix reading from 16 to 11} respectively. At this rate 140
gallons of juice had been expected in one tapping season per tree, estimated
to give about 150 lbs. of gul fetching about Rs. 10 per tree. It must be
remembered here, however, that these yields are under condition of plentiful
irrigation. Good solid crystalline gal could be prepared, but it had a dark
co'our; when blankit (sodium hydrosulphite) was added to the juice a very
white coloured gal was obtained.

One fact of interest that is worth noticing and recording from the
Manjri farm experiments is the great ditference between the sucrose content

B 260—2
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of the trees under dry conditions and under irrigation as can be clearly seen
from the figures obtained and recorded below :—

e l :
Kind of tre. | i, e, | et | Pt S
p-c pe. | po | po p. 6.
Tree withoat irrigation w| 1574 1216 | 125 772 | 103
Tree on the bank of s flowing | 975 636 | 091 652 | 148
stream. ! ‘
. !

From the above data, which are the average of many samples, it was
also noticeable that the date palm juice contains from two to three per cent.
of solids not sagar.

The author is indebted to Mr. Padhye of the Manjri Farm for having
placed this imformation at his disposal. :

My, P. C. Patil's Preliminary Tests in 1915.

Mr. P. C. Patil, immediately on coming to the Konkan Division as
Deputy Director of Agriculture, was again strack by the importance of the
question and with the help of a Chemical Assistant from the Agricultaral
Chemist’s laboratory set aboat collecting data as to the magnitude of the
possibility, the quantity and quality of jnice and gnl obtainable irom all the
four kinds of palms-cocoanut, brab, date and bkerls, the chemical composition
of their juices, the rate of their deterioration and the effect of some preserv-
atives and the financial possibility. The results of his preliminary experi-
ments and hisenquiries in the Konkan Districts as well as in the Madras
Presidency where he made a special tour for the purpose, as worked up in a
report submitted by him to the Director of Agriculture may be summarised
as follows :—

(1) There is a very large number of date and fan palm treesin the
North Konkan which are not used for any purpose and which, there-
fare, offer a good scope for making gul.

(2) From the various published records and enquiries and from
eople having experience verified to some extent by actual observations,
Ee came to the conclusion that the different kinds of palms may be
expected to yield annually the following quantities of juice and gul
fetching the value as shown in the statement.



‘ ; Percentage of | '
| .. Quantity of total solids | Elﬂmaited
Season of tapping juice in gallons  (representing q:fa:;.ﬂ ty

Kindof pilm. " e ul,  ometess o vt po e e B
trce anoually.  Brix Hydro-  annually, :
meter. 1 H
o | I
! !
Datepalm, ... October to April 35 : 1 85 |1 60
Fanor Brab : September to 50 ’ 10 5 (2 00
palm. December and |
February to.
May. :
Coeoanut ... Throughout' 50 | 1 80 |4 00
the year (but} l
October  to| i
May only suit-;
able for gal-:
making). ‘ _
! H
i i

(3) In the actual trials he made of drawing unfermented juice and
making gul therefrom, he succeeded in making gnl from all the four
kinds of palms, but he found that date palm juice was most difficult to
deal with, all possible precautions being necessary to obtain good quality
of juice capable of being turned into a good quality of gul, and that the
other kinds of palms are comparatively much easier.

(4) The number of trees of each kind which can be managed by oue
tapper and his family and the money return which oan be expected there-
from has been given by him as follows : — :

Total quanti ; ;
No. of trees otoaml That. ch i  Rent of the iNe;ol::-ggn
Kind of palm, that can be beexpecied (as | Bate per trees that ! whol
palm. managed by calculated from  ‘ropee of gul, b |t i
one tapper, the statement | , ean be paid.| ulgzs
under 2 above), [ J } *
! ' . b
lbsn Ibs. BB. 1 B&
Datepalm ...'50 (sbout half| 1,750 25 ' 10 ! ¢
the * number’ ! :
being requied ! i
to be attended | i i
to every day). | ;
Brab palm ... 2 | 1m0 25 5 | 45
' .
Cocoanut ., 20 | 1,600 25 - 25 ! 55

(5) From the fignres given above it is to be seen that gul-making
industry from palms cannot bear to pay any tree tax to Government for
supervision agaiust illicit use of tho palms onder the pretext of gul.
making. Mr. Paril observed that in Madras no tree tax is levied fur
gul-making, though free licenses from the Excise Department have to
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be obtained, but he did not hear reports of any misuse being made of
this privilege. In the Konkan, with the same precauntions as in Madras
he did not apprehend that the gnl-making license would be abused.

(6) At the above prices there is almost no scope for carrying on the
gul-making industry on a sole business scale. The economic condition
of the tenant agriculturists in the Thana and Kolaba Districts was
quite suitable to fit and to be benefited by gul-making from palms as a
oottage indasiry.

The detailed notes which they have drawn up on the process of
and the possibility for gul-making from three kinds of palms—=Brab,
cocoanut and bherli (Caryota urens) (that about Date palm being
omitted as this palm has been further worked out and a full account
of the same is appearing in this publication) together with the statistical
and analytical observations that they took, would he an interesting and

useful record for future workers and are, therefore, published as appen-
dices Nos. I and II. ' :

Appendix No. I gives notes on gul-making from brab palm in
Madras and its possibility in the Konkan, from cocoanut palm in the
Konkan and from bherls (kitul —Ceylon) in Ceylon.

Appendix No. IT gives: —

(¢) Quantities of juice obtained in the Thana District from the
brab and the Date palms.

(b) Chemical somposition of the Date palm juice and its rate of
deterioration in keeping.

(¢) Theleffect of various preservatives as tested on the cocoa-
nut and Date palm juice,

(d) Composition of guls of date and brab palms.

Bombay Government's sanction to allow the Palms to be
tapped free of tax for sugar manufacture.

When Mr. Patil was proceeding with his investigation, the Commis-
sioner of Excise himself also raised the question of the possibility of gul-
making with the Director of Agriculture. Mr. Patil's report was accord-
ingly forwarded by the Divector of Agriculture to the Commissioner of
Excise in reply to his enquiry and stated that if the Excise Department
could see its way to permit the use of sweet toddy for the purpose of gul-
making free of charge, the Agricultural Department will do its best to
develop the industry, At the recommendation of the (ommissioner of
Excise, Bombay Government subsequently in March 1916 sanctioned the
exemption from payment of tree tax of trees to be tapped for sweot toddy
for the manufacture of sagar under a license from the Excise Department.
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PART III.
CoMPREBENSIVE Finatu ExpPeRIMENTS WITH Date Paran

Experiments in 1915-16.

On the authority of the Government Orders referred to atthe end of
the last part, Mr. Sorabji Patel's petition asking for permission to tap
1000 Date palm trees free of tax for gul manufacture was granted, and
My, Sorabji being further enco iraged by the iesults of Mr. Patil’s in-
vestigation, undertook an experiment of gul manufacture on a business
scale with 1,000 date palm trees iu the tapping season commencing from
October 1915. The trees c¢ommenced to yield juice from the 13th of
December 1915 and were continued to be tapped till the 8th of April 1916,
when the output of juice was so small that it was uneconomio to attempt
collection of juice any move, and so the business wais closed for the season.
The method of operating the trees was that locally adopted with the
moditication however that the periods of tapping the juice and’resting the
plants were made much shorter, namely, three to four days’ tapping follow-
ed by five to six days rest, approsimating in this respect somewhat to the
Bengal sy:tem. The pots were limed as was required by the license and
special care was taken to manipulate the cats as cleanly as possible. Mostly
the night juice was collected. it was boiled in big sugavacne juice boiling
paus of the Poona type on the Poona type of furnace,

The total quantities of juice and gul of different qualities obtained by
him throughout the whole season are set out in the table hereafter, giving
these results for all the four years he has been proceeding with his experi-
ments, '

Mr. Sorabji's first adventure was not withont difficalties. His
tappers were quite new, unaccustoned and moreover unwilling to take the
extra trouble and care required in manipulating the cats to the required
degree of cleanliness ; that they were not allowed to drink fresh toddy as is
their practice in drawing fermented toddy put them out so much that
Mr. Sorabji had to provide them with their drink by issuing for the pur-
pose domestic consumption license of ten trees for tweniy tappers ; his in-
experience in gul-making was another disadvantage, the departmental gal-
maker, who was supplied, being unable 1o negotiate with the juice which
had already more or Jess fermented. As a consequence of all this, the qua-
lity of the product was very poor consisting of a large portion of sticky
molasses, for which there was no demand and he found great difficulty in
disposing of it and suffered a good deal of loss financially.

This experiment on a comprehensive and full season scale was keenly
watched, helped and kept ander close study by the Agricultural Depart-
ment in order io get full data and experience of the detailed working and
practical difficulties with a view to evolving the appropriate methods for
sucoessfal gal-making. At the same time some experimental work was
also done, which with its results is mentioned below.

The use of formalin to obtain sweet and unfermented juice fit for gul-
making.—It was noticed by the author that for 1easons explained above
the jnice, excepting that drawa on the fivst day after a rest, was, on no
occasion, entirely unfermented. As a remedy against this 3 cubic centi-
meters of 10 per cent. formalin per pot was tried on a fairly large scale on
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the first, second and third days of a tapping period ; the juice obtained on
all the days was quite clear and unfermented and produced good hard solid
and granalar gul. The samv quantity of formalin was added for the day
drippings and it was surprising to find that while the juice collected was
almost free from fermentation and produced hard solid gul, that collected
in freshly limed pots at the same time for comparison was highly fermented
and gave very sticky liquid molasses. For the sake of -curiosity, during
one night fcrmalin was added to the pots vhich were in long use, un-
washed, untreated, for drawing ordinary toddy with the resalt that sweet
unfermented juice yielding hard solid gul was obtained. Juice kept for
three days with the above quantity of formalin added remained without
any apparent change. The cost of formalin at the above rate works out
for a whole season at six annas per tree at the refail rate of Rs. 1-8-0
per. 1b. of 40 per cent. formalin, This experiment was, however, conducted
too late tc be of use in that season. :

. Fuel Requircments.—Tests to determine the quantity of fuel required
for boilinr the juice into gul were taken with the result that about 500 lbs.
of light fuel was required t6 beil 100 gallons of unfermented juice on the
Poona type of gul boiling furnace. .

It wonld be reen on the whole that the results of the first year's work
on a full practical scale were not very encouraging.

A first hand study of the Bengal Industry.

A perasal of the Memoir on the Date Palm Sugar Industry in Bengal
by Annett and others (Memoir of the Department of Agriculture in India,
Chemical Series, Vol. 1I, No. 6 of March 19i3) gave however a much
brighter, smoother and more satigfactory view of this long established -
industry there than what was experienced in the first attempt in Bombay
and it was therefore thought that many of the difficulties would be solved
and much useful practical knowledge would be gained by a first hand per-
sonal study on the spot of the methods in vogue there. The author
accordingly went to Dengal for the purpose in the month of December
1916. :

The magnitude and the importance of this industry in Bengal is consi-
derable, there being about a lakh of acres under Date trees. The praetice
of making gul and alsc unrefined sugar from the date palm is of a very old
standing the methods and processes in which have been rednced to a routine
just as any other agricultural crop of the tract. "

The special important and distinctive features of successfully dealing
with the plant for gul manufacture there were found to be as follows :—

(1) Season of Tapping.—The season of tapping the tree is nearly
the same as in Bombay; but in Bengal the cperutions have to be
stopped by the end of March as rains begin to fall from that time, while
in Thana the weather continues to be dry till the end of May and the
operations can safely be prolonged till the middle of May at any rate.

(2) Method of Operation.—The method of operating on the trees
differs fundamentally from that in Bombay. The Bombay cut is small
and narrow and elongated, 2 to 3 inches wide and of about the same
depth at the top and sloping below towards the surface of the trunk,
occupying a length of about 6 to 7 inches, and presents the shape of an
open mouth with the tongue projecting downwards. The Bengal cut
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on the other hand extends over a larger surface of about 8 inches in
width horizontally, reaching a length of 8 to 9 inches vertically by the
end of the tapping seasom, and much shallower, never penetrating
deeper than 14 inches into the stem. The shape of the cut is like that
of the position of the two eyes having their lower sides straight and
converging to a point in the form of an obtnse angle ; the depth of each
cut is slanting, comm.encing at the surface at the top and reaching
jth inch at the base. When one such cutis spentin the course of
about & fortnight, anotheris cut out about jth inch higher up thus
giving an appearance of successive steps at a distance of about $th inch
between each; whereas in Bombay the same cut is renovated by
thinly slicing off the bottom tungue like surface, lower and lower and
deeper anddeeper each time. The Bengal method thus admits of a
clearer and quicker manipulation of the cat and appears to canse less
damage to the trees than the Bumbay method which involves an injury
tothe deeper tissues of the plant, and owing to its many corners and
angles does not admit of a thorough removal of the ferments. Tt might
also be supposed that the sap deeper in the tree, .2, neare: the tender
growing parts as obtained in the Thana method may be less sweet and
may contain more reducing sugars which are more susceptible to
fermentation. A correct idea of the two rystems and the differences.
between them can be had from the illustration (Plate No. VI), In
Bengal mora care is exercised in cleaning the cut surface of the foam
aud the ferments contained in it, while in the Thana methed of &xtract-
ing toddy juice no such precauntion is necessary or exeveised.

(3) Periods of alternate Tapping and Rest. =The most rmportant
featurs of the Beugal process of tapping which euables the tappers
there to draw sweeter and less fermented Jnice fit for gul-making is its
more frequent and shorter periods of rest tullowed by very short periods
of tapping juice. Thusin Bevgal trees ars manipulated for collecting
juice for only twa or three days sueccssively followed by a period of
rest of three t0 four days, as against a long period of 15 daysor move
of tapping juice followed by a similarly long rest in the Bombay
practice. Lesting the tree, i.¢, leaving it unoperated soon stops the
flow of juice, dries up the surface and thus cats off the foud and mois-
ture required by the ferments, which must in their absence die
out in the course of a few days. The juice drawn after this period on a
fresh stimulation to the tree by scraping is thus sweet and not so liable
to fermentation ; there is always some juice flowing on the second day
and even on the third in the case of some heavy yjglding plants asa
remnant of the first day’s stimnlation, and the ferments do nit seem to
re-establish themselves to a seriously harmful extent by this time so
that it is also possible to get a fairly good quantity and quality of juice
on the sccond and sometimes on the third days of tapping after a rest.
The Thana meth-d of continuouns tapping for long periods on the other
hand continuously affords favourable coaditions for the unrestricted
development and perpetuation of the ferments which do not allow the
‘drawing of sweet unfermented juice except probably on the first one or
two days of such a period.

(4) Preservatives~Washing and smoking every day of the pots
used for collecting juiceis the only preservative treatment employel ;
this simple and inexpensive remedy appears to b suliciently effective
in checking fermentation during the time the juice is being collected
at night and up to the time its boiling is commen.-od the next morning.
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Annett and others during the course of their experiments® and
investigdtions have ' experimentally proved the beneficial effect of
smoking and also found that formalin is far more beneficial inasmuch
as it enables the collection of day drippiags in an unfermented state fit
for gul making, which has never been possible in the smoked pots. In
the latest publication on the subject by the same author it has been
proved that liming of the pots is even a better and cheaper remedy than
formalin.

(5) Boiling and Manufacturs of Gul.—Each tapper boils his own
quantity on a small furnace in one, two or more earthenware pans of
about 10 gallons capacity. There is nothing special about the process
of boiling ; scam 1s removed as it rises and frothing is allayed by
stirring with a ladle or a palm leaf partially inserted in the boiling
liquid also controls it. The bubbles which appear in the pans mark
the different stages of concentration ;the treacle (GQuria) bubbles
indicate that the process is nearly complete. The pan is struck off the
fire only by the eye. For the last ten minutes or so it is boiled on a
slow fire. The temperature of the concentrate at the time of removing
it from the fire was found to be 113° C.

Cooling and Orysiallization.—After the pansare removed from
the fire they are kept about 10 minutes for cooling, A handful of
specially prepared and finely pulverised gul locally called Beej (seed) is
added to the contents of the pan while it is cooling and the whole well
stirred. The particles of this gul serve as nucleii for crystallization.
The contents of the pan are finally ladled out into earthen pots or
jars where they solidify into good crystalline gul hard or soft accord-
ing to the quality of juice. The gul remains stored and is sold in
these same pots The gul made acquires a characteristically dark
colour in keeping, which Annett ascribes to the presence of alkaline
potassium bicarbonate and suggests that some sort of cheap acid such
as lemon juice or tamarind extract may correct the defect.

(6) Fuel.—For every maund of gul made about 6} maunds of
fuel is required. The fuel mostly employed for the boiling process is
sundri wood (Heritiera littoralis) which forms the principal part of the
wild tree vegetation of the Sundarbans. Tur or jute stalks, dead palm
wood or the wood of any other trees available are also nsed.

(7) Age of the tree at which tapping is commenced.—In Bengal
tapping of date trees is commenced at the sixth year, when they are of
sufficient heigt (about eighteer inches clear stem) above ground to
admit of easy Tanipulation. In Thana, tapping is mnot begun until
10th or 12th year and until a clear trank five to six feet high is
obtained.

(8) Frequency of the years of tapping—~In Bengal date trees are
tapped successively year after year, while in the Thana method of
tapping the sawe for toddy purposes, the same tree is not tapped oftener
than once in alternate years, as it is considered that the trees will be
damaged very soon if tapped every year. This may be taken as a proof
of the Bengal method of operating the tree being less harmful to the
life of the plant; if it is so, it would be a distinct advantage to follow
the Bengal method, as it will mean more outturn of gul from a given
number of trees.

#Memoirs of the Department of Agriculture in India, Chemioal Series, Vol, IT, No. §
of Maroh 1918,
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(9) Oare of the trees~Unlike Thans, the cultivation of the trees is
well attended to in Bengal, the trees being generally planted regularly
in rows and intercultivation given to the plantation ; this must help a
good deal in obtaining the flow of juice every year.

(10) Climatic advantages favourable for drawing unfermented juics
in Bengal.—DBengal being situated in a more northerly latitude than
Thana, the mean monthly temperatures during the tapping season are
less by five to eight degrees FP:hrenheit, which may act to some extent
in checking formentation, This disadvantage need not, however, be
supposed to be of great significance, as actnal experience in Thana has
shown that a good quality of gul can be made, provided other necessary
precautions for controlling fermentation are atiended to.

(11) Outturn of juice and gul.—Owing to the short stay of the
author in Bengal these could not be ascertained by actual tests for the
whole season. In some tests that were actually taken in the third week
of December at the time of his visit, one lot of 100 trees yielded
15 gallons of juice and another of 320 trees 48 gallons for the morning
collections. (Other cases that were enquired into mnearly came to the
same. The Brix readings of the juice at the same time varied between
. 11 and 15. This works out at 221 gallons for the whole season of

5 months ; but it would not be correct to suppose that the flow of the
juice wonld be constant thronghout the season as has been done in the
above calculation. Annett's compntation of 17 gallons of juice and
213 1bs. of gnl per tree per season every year may, therefore, be accepted
as representing a fair average yield throughout the Date sugar districts
of Bengal. .

(12) Price fetched by the Bengal gul and disposal of the pro-
duce,—The price per kaccha maund (60 1bs.) of gul was Rs. 1-12-0 in
December of 1916 and it has never exceeded Rs. 2-8-0 in the past ; this
means one tree on an average never gave more retorn than 14 annas
per tree, but 12 annas per frce may be taken as an average. The
gul made from date is sold for consumption as such in the honseholds
or to sugar factories, which manufacture unrefined sugar by country
methods. 1t does not keep well during the monsoon and is, therefore,
mostly disposed of before its commencement.

(13) The number of trees that can be managed by one tapper.—It
was noticed by the author that in one case 320 trees and in another
210 trees were managed by one tapper with the help of a boy. The
latter figure was found to represent the gemeral practice This shows
that the efficiency for work of the Bengal tapper is far greater than
that of the tapper in Bombay, whose utmost capacity is not more than
6') trees each, of course without any additional assistance. The reasons
for this appear to be as follows :—The wider, shallower euts, and the
particular fashion of operativn facilitates the use of a more efficient tapping
tool (daws) havivg a larger sweep of action (about four inches), as against
a small chisel -like tool balf an inch in width used in Bombay ; secondly, in
Bengal, in the short period of tapping, only one-sixth of the total number
of the tress has to be cut daily whereas in the longer periods of tappingin -
Thana half the number bhas to be thinly chiselled out daily ; and lastly,
the Bengal tapper with his little wooden peg driven on the palm by the
side of the tapping ~urface to snspend the pot nsed for collecting juice,
saves an appreciable amount of time which is required by the Thana
tapper in tying the pot to the tree with rope.

B 2603
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(14) Financial aspect.—One tapper with the help of a boy has
been said to deal with 240 trees. This number of trees at an average of
12 annas each as calculated under the heading “ prices fetched ' above
will biing a return of Rs. .80 at an out-of-pocket ex;enditure as
. follows, the labour required being the tapper’s and that of his boy :—

Fuel s Rs. 20
Pots and pans «. Rs. 10
Tappiny fools wv Re. 1
) Ropes @d jute ... Rs. 2

Rent of trees to the owner at one anna each ... Rs. 15

Total ... Rs. 48

Thus the tapper and his boy get a retnrn of Rs. 132 for their six
months’ labour; but when the labour is to be paid for it costs as

follows :~-
One tapper for the season at Rs. 3 per 20 trees .., Rs. 36 0 0
One boy +Rs 15 0 O
Food and clothes for above ...Rs. 30 0 0
Plonghing and wecding between the trees .. Rs,10 0 O

—_—

Total ...Rs.91 0 O

and still leaves a net profit of Rg 41 or a little over 2; annas per tree.

(15) Relations of the Ewmcise Depaxtment wirle the gul making
industry —1t was a matter of surprise that no one handling the juice
for gul manu‘acture in Bergal cver thinks of using it as an intoxicant
drink  On the other hand they deplore any fermentation in the juice,
for it means so much loss in quantity and quality of gul. 'lhere are
no excise restrictions of any kind, no perm ssion to be obtained, no
licer«es to be issued, no tixes to be levied on trees to b tapped for gnl
maunufacture. S:-me responsible «flicers of the Excise Departm nt of
Benga!. who were consulted, said that no cases have ever been noticed
by their de; artment where fermented toddy is made and used und -+ the
garb of sweet toddy even in localifes where there ar trees tapped
for both purp ses lie side by side. The author’s i- pression was th:t the
people seemed to be less addict-d to drinking in Bengal than Madras or
Bombay, which is corroborated by the comparative figures of the Excise
Revenue in these provinces.

Ezxperiments in 1916-17.

In Thana in the meanwhile, Mr. Sorabji who was encoaraged with
hopes of better prospects as a result of the isengal visit undertook the ex-
periment a secoud time with 300 date trees. He was howeve: late in
starring even thi~ yoar, his trecs beginning to yield juice from lst January
1%i7. The imporiant change he was induced t. adopt from the experi nce
of the methods followed the {irst year was the shortening of the peiid of
tapping the juice to only two days at . time fo'llu\ve { by o rest of four days ;
his tappers also got somewhat used and reconciled to better care and clean-
liness in operating the cuts; liming of the pots was regularly followed as
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required by the conditions of the license. As a result of all this a larger
quantity of juice and good crystalline gul and a lesscr quantity of molasses
were obtained Owing to the general increase in the prices of sugarcare
gul, bis product of date gul aiso fetchea a good price of about .21bs per
rusee and all the cut-put coula easily be sold. The detai.ed statistical
results of the wlole season’s working are set out alopg with all the four
years’ results in the statement hercafter,

Experiments in 1917-18.

Being furnished with full and first hand informaticn about the practi-
ces successfully carried out in Bengal, the Bormbay Agricultural Department
also undert ok an experiment on a comjrehensive and full season scale in
the season commencing in Uctober of 1917. Two expert Bengal tappers
were imported for the purpese. 'the work was carried on at Tadgaon,
Petha L mbergaon of the Thana District. where Mr. -orabji. the pioneer
worker, kindly placed 500 of his trees at the disposal of the Department.
Bide by side be continued his ex|erin.ent a third tiine with '00 trees with a
view of setting up a competition between the t<engal and his own tappers
with the very desirable aim of course of making buth, especially the latter,
to exert their best energy to get a good quality and guantity of juice.

“The methods followed in the departmental experiments were entirely a
copy of those of Bengal in all respects excepr hoiling which was done in
large pans ona Pocna type of furnace. Mr. Rorabji followed the 1 cal
method of incision but the shorter periods of tayping and rest of Bengal
which were found to be absolutely necessary from the previcus two years’
experience.

_ The Bengal tappers commenced to prepare their irees in Octeber so
that they commenced to yield yuice from 16th November. Smoking of the .
pots was the preservative treatmeut adopted as in Bengal and clear unfer-
mented sweet juice was ohtaned. The Bengal tappers, however, felt
generally not very comfortable being sirange to the language and habits of
living and new to climate. Laiterly they canght malaria and they wrote
to their Bengal employer through whose kindness they were secared and
got him to press for their early return; they had, theiefore, to be allowed
to go back on-14th January 1+18 Their ex; ert services could not thus be
available jor a whole working season. In thc meantime, however. provi-
sion was made to initiate three or four local tappers into the rengul yrocess
of manipulating the tree ; they could not. however. master it thoroughly
and the wors done after the Bengal tappers left wus very rough and in- .
different. The work, bowever, was contirued till the end of April when
the yield of juice became ncconomically low. ss well #5 that in Mr. So1abji's
experiments. All through, clear juice was, however, being obtained which
produced a hard solid grauuler gul which could be turued into blocks as
those of sugarcane gul.

Mr. Sorabji commenced a little later, his trees beginning to yield by
5th December 19.7. For some days in the beginning he resorted to liming
a8 required by a condition in bis license ; but after finding in the depart-
mental experiments that smoking of the pots was simple, inexpepsive and
equally or perhaps more eftcient than lin.ing he obtaned permission 10
resort to the former which he continued thronghout the searon. Owing to
the competitive spirit set up as referred toabove combined with the offer of
Mr. Sorabji to pay the tappers by so much ( nine pies in this case ) per
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gallon of sweet unfermented juice drawn by each, he obtained nearly ome
and half fimes as much juice as by the Bengal method ; but looking to the
figare of Brix reading or the proportion of gul to juice, these are much
lower than in the Bengal method, which may indicate that in stimulating
the plans to give more Juice its sugar-content is decreased or the tappers
might have added some water to show a larger output and get better pay-
ment. The quality of his gul was a little inferior.

The statistical results of both the experiments are detailed in the
combined statement of all the four years’ results to follow. All the gul
made could be easily sold at good prices.

Thus it is that suitable and appropriate methods of dealing with the
date palm—rather the most difficult one of all the palms —for the purpose of
gul manufacture, have been evolved so as to make it a complete success so
far as the teohnical part at any rate is concerned.

Ezperiments in 1918-19.

Mr. Sorabji continued his concern for a fourth year in the season com-
mencing from October of 1918, in which he tapped 600 trees; the trees
began to yield juice from the 13th of December 1918 and his factory was
closed down by the end of April 1919. This year he even went further in
reducing the period of tapping to one day followed by two days rest, but
some juice that invariably flows on the second day after freshly cutting the
sarface was thus a loss and his small total outturn of the season may have
been due to this cause. He adopted smoking of the pots as his preservative
treatment and made a satisfactory product as in the previous year. The
long drought of 1918 is also supposed to be a possible cause for the rednced
yield of the year as compared to that of the previous one.

Another onltivator near the place of the above experiments a Koli (one .
of the tapper class ) by caste, owning some 500 date trees of his own, being
stimulated by the results of Mr. Sorabji’s experiments obtained permission
from the Excise Department and tapped 500 trees in the year 1917-18 and
1918-19. The rethod of two days tapping followed by three days rest was
adopted by him. His product was, however, much inferior to that of
Mr. Sorabji's experiments; a visit to his manufactory gave the anthor an
impreasion that he must not have been regularly liming his pots, and his

iling was also defective. He thought himsslf too wise to look into and
follow the details of his more successful neighbour.
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Statistical

The statistical data cbtaived from the full season experiments carried on a

Tital quantity of
7 juice obiained.
Total No. | Date of :
gf atree: (:men?ent:le:; i D',t; 05 e;os- i Method of tap-
Ceal, Name of Experimeutor, dealt with{o yield their seninn 's ' ping and rest
in each | juice for the work. followed. Night Day
year. firet time. arippings. |aripping
[
Gallong. Gallons,
1915-16 ) Mr, Sorabji's experiment| 1,000 ; 13-12-1915! §.4.1916!3 to 4 days| 11,051 1,664
at Tadaaon. tapping fol-!
lowed by
equal
period  of
rest.
| a
I
|
1916-17 Do. ] 3800 1-1-1917 16-5-1917 ; 2 days tap- 4,195 837
| ping follow-
| ed by 4
! days rest.
I
{
|
1917-18 Do. | 400 5-12-1017! 30-4-1918 Do. .| 11,966 | Not
. : taken.
1917-18 | The author’s experiment,,. Eqm\a-[ 16-11- 1917l 80-4-1918 2 to 3 days* 55723 Not
lent to | ! tapping fol- taken.
800 | lowed by
; [ 3to4 days
' I rest.
1918.19 | Mr. Borabji's experiment| 600 13 12-1918l 80-4-1919 One day's’ 9,436 | Nok
at Tadgaon. [ © tapping fol- taken. °
; lowed by 2
; i | days rest,
; |
i ‘ |
1
, !

Norr.~The prices fetched by Date Gul in the various years were 15 to
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comprehensive scale in all the four years are detailed in the following statement : -

Total qauntity of
prodict made.

Average result per tree per year.

" Average Brix Any circumstances sfi=zetlng the [
reading of the* | quantity or:,gua:ixy of the ! ! Val
uice. H e net. aine
’ gggl\;ldar md ¢ Ontot'urn|0motfurnl Rate fetched | realised
! Gol. | molasses. juice. Gnl. i by the dul. (f;:lrl
l | '
Polbs, lhs. gallons lbs, Rs. a, p.
12 to 14, 5804 ( ”46 The tapping could bave been 126 1S JSohd Gl @;1 00
ravely 15. 3 { commenced about a month : i 16 lbs and
{ 2,372} earlicr and continued for 3 - molasses at
weeks more, had toe trees 20 lbs. per
: ! been more carefuliy handled. Rupee.
: i Owing to the longer pericd
; of tabpmg and inexpericnce
! l of tappers juice was spriled .
resulting into a large quan- .
tity of molasses. i ;
| ! :
Not 5,514 | 1,355 | It would have been better had - 16'16 236 SolidGul 7 |1 13 0
availaple, ! i the working been started a | Rs. 2-8 per
| | month earlier. ' md. of 28 ibs.
: ‘ and molasses
j | @ Rs. 14
! per md, of
' 28 Ibs,
11 t012}, : 18,531 . Every working as smeoth as| 299 345 SoldGul@ 311 9
mostly 114, | i possible : ns. 8 por nd.
for the first ‘
month .
13to 14, | !
13to14, ! 6,9593 ' 'l‘appmg indifferent afier the 186 23 SolidGul@ .2 3 6
mostly the . B-ngal tappers lafc on 14th ¢ ; Rs. 3-2.0.
latter. | . Ja.numy about half the: i
‘ | number of trees were brought §
* under operation alter Bengal ! i
tappers left. :
Not taken. | 11,863 . Preceding rainy season drou-‘ 157 198 SolidGul @ 2 7
. : gbty. ‘Tapping period short. Rs. 3-80 |
| ened too much. f per md.
< .

2 per cent. lower than by an equal quality of Cane Gul.

6
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Taking into account the results of all the years and making allowance
for all the circumstances recorded in the foregoing statement it would seem
that 17 gallons of juice and 22 lbs of gul per tree per year are what can be
expected from the Date trees in the wild condition as they are in the North
Konkan ‘The daily outturns of juice and gul which also furnish data for
knowing the variations at different times of the season are given in .
Appendix IIL,

Financial Results.

RECEIPTS.

The outturn of 17 gallons of juice or 22 1bs. of gul per tree per year,
as arrived at above, at the normal (pre-war) rates of gul at 16 lbs, per rupee
would fetch a money value of Rs. 1-6-0 per tree pur annum,

EXPENDITUEE.

Now turning to the head of cost, the several items involved are dis-
cussed below :—

Labsur.—According to the Thana practice one tapper can handle not
more than 60 trees. For the purpose. of drawing fermented toddy the
usual practice is to pay from Rs. 35 to Rs. 40 for the whole season. In the
case of gul-making Mr. Sorabji obtained them at the same rate out of his
own tenants, but Rs. 10 more might be allowed for the extra care the
tapper has to take. The same man can attend to boiling, or when the man
is doing the business for himself his wife can help him in this.

Fuel.—In gul-making from palms the item of fuel is of great signi-
ficance unlike sugarcane gul for which the megass and trash from the cane
are usnally sufficient and is therefore next in importance to labour. It has
been found by actual tests recorded elsewhere above that b Ibs. of light fuel
is required for every gallon of juice; at this rate each tree with the average
outpus of 20 gallons of juice would require 100 Ibs. of fuel for a full season.
Heavy wood fuel is not as good to regulate the fire especially at the latter
stages of boiling the liquid into gul us light fuel such as stalks of crops,
tree leaves, branch and brush wood and under-growth. It has been found
that the leaves from the Date trees themselves provide only a small fraction
of 15 lbs, annually. The remaining quantity has to be provided from some
other sources. There are no crops in the palm growing tract of Konkan,
yielding woody stalks except very small areas under {ur; the landlords own
some woodlands which carry brushwood but it is mostly required for rab-
burning ; there are not many trees in private lands which can be cut down
and used for fnel. Log fuel selling at Rs. 3-8-0 per Khandi of 784 lbs. at
the forest depots in the Thana district, and adding to this the charges for
carrying and preparing it in a suitable form for burning in the furnace,
the fuel for each tree would cost not less than annas eight.

Pots for drawing the juice and storing gul, ropes, §o.—In a season as -
many pots as the number of trees to be tapped for collesting juice, allowing
for breakage, and a sofficient number to hold about equal number of
maunds of gul are required; the charge on this account would come to not
wore than two annaa per tree.
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Tools and Accessories—This is a small item and may bo taken to cost
not more than Rs. 2 for the equipment of each tapper.

Furnace aud boiling pans.—To deal with the quantity on an home
industry scale of one tapper, whether earthen pans which would have to be
renewed oftener or iron pans which would last longer are used, the charge
would not exceed Rs. 3 annnally, )

Preservatives.—The cost of liming per tree throughout the season would
come to about six pies per tree. If smoking of the pots is adopted the cost
is negligible. :

Supervision.—On the small scale of ocottage indu this need not be
considered, but if the industry is possible on a large business geale, one
twenty-rupee supervisor would be needed for evey 1,000 trees for seven
months, which works out at Re. (-2-3 per tree per season.

Rent of trees.—All the Date trees are owned by landlords and the
cottager tenants or any business man cannot have their use free; at present
Date trees are fetching to their owners at about half an anna per tree per
year for the purposes of cutting their leaves for mats, ropes and broom
making ; of course only a small fraction of the total number of trees is
utilised for this purpose, In Bengal one to twi) annas and in Madras for

Imyra palms two annas per tree are the usual rates given for gul-making
gzrbose. Thus in Bombay the owner of Date trees cannot be equ:lted to let
them out for less than two annas per tree per season.

Total cost per tree~From the above data the expenditure per tree
under the two conditions where labour is hired and where labour is one’s
own aa in the case of the coitage indusiry, works out as follows 1=

Expenditure per tres:
et T | P

Bs. a p| Re a p,
Labour at 60 trees per tapper s in the Thana present practice| 0 13 8] 0 0 0
Fuel 0 80 0 80
Pots and ropes, and presarvatives 0 26 0 26
Furnace and boiling pans ¢ 09 0 086
Tools and aocessories 0 06 0 06
Rent of trees 0 30 o 30
Supervision 0 20 0 00

Total .. 1 183 0 0 18 6

Pror1r,

At the normal rates of gul it would thus be seen that it is a losing
concern to conduct it on a large business scale with hired labour. The osly
chance of making a profit with hired labour lies in the circumstance of &

B 2604
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higher price for gul than 16 lbs, to the rupee and that too after the tapper’s
efficiency has reached that of the Bengal tapper, without an increase of
wages, by which the labour cost may be reduced to 5 annas per tree.

But to the tenant agricnltarists it would leave a margin of Re 0-886
r tree or Rs. 31-14-0 for the whole tapping season as a subsidiary income
?:r his seven monr- 8’ Jabour at the present rate of his efficiency; butif by
adopting Bengal methods he can reach (and there is no reacon why be
cannot) somewhere nea- the Bengal elficiency of tackling with three to
four time the number of trees the Thana tenant’s- return for his labour
would increase to about s 100 to 12u per tapping season, out of which
he may have to pay the boy helper, if he has not the additional assistance
forthcoming in his own family.

Relations of the Excise Department with the Industry.

Date juice is an easily fermentable juice, and it might be argued that
the Excise iuterests will suffer if an improper use of the junice is made under
the license of gul-making, that therefore Kxcise control is necessary and
that the cost for the same should be raised by a tree tax. Just how much
effective minimum of supervision will cost, is a very difficult matter for the
author to estimate, bus if it is to be on a scale as provided at Mr. Sorabji’s
and the other farmer's trial concerns consisting of one Sub-Inspector and
two peons stationed at the spot all the time throughout the season at a cost
of about Rs. 500 and two such establishments for the two places within a
distance of three miles, it is indeed very high, and oat of the question.
Moreover from the figuves of the financial situation of gnl-making detailed
in the foregoing statement it counld be glaringly seen that the industry can
bear absolutely no charge on this account.

In Bengal there is no HExcise supervision at all ; there is no Excise
tax, no permission to be granted, no licenses to be issued; in Madras per-
mission of the Excise Department had to be obfained and licenses to be
issued but free of any tax. It has been noted above (page 12) thatin
Bengal the absence of Excise control has not been abused, As regards
Madras, Mr. Chadwick, Director of Agriculture, Madras, informed the
Director of Agriculture, Bombay, about the Excise control in that Presi-
dency in the year 1914 as follows :—

“ In Coimbatore and Kishna districts licenses free of charge are issued
by the Abkari Department for trees from which sweet juice only is to be
drawn. In Tinnevelly she peopie are at liberty to 1ap any tr-e they like for
sweet juice. During the tappng season extra Abkari officials are sent
down into the areas and they can have any pot brounght down from the tree
to be tested for acidity with litinus paper—a test which all the people know.
In order to check the petty oppression which might result from such a
system, extra picked Assistant Inspectors are also posted to inspect promptly
any cases of extortion by the subordinates. I know the tract well myself
and for the last tan years vr so thare havs been very few complaints,

1t s understood that even the issuiug of licenses has been latterly dis-
pensed with.

In the Thana District and especially in the Date growing tract the
tenant’s addiction to drinking toddy is no doubt great, bat it would not be
right to sappose that under the foar of surprise inspections, there will be an
abuse on any appreciable scale 80 as to affect the Kxcise interests;.the
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Excise supervision durisg the experimental period was so rigid as not to
give any idea as to what extent the abuse would have taken place by only
oceasional surprise supervision as could be sfforded by the unsual Excise
staff. ‘

No tax should therefore be levied for the reasons explained bove, But
in the initial stages of this new dejparture, the obtaiuing of permission and
issuing of licenses under certain conditions should be adopted keeping
only an occasional and surprise inspection by the existing Excise staff.

Ezxperiments with Various Preservative Trealments and
Improving the Colour of Gul,

1. PrESERVATIVE TREATMENTS.

Palm juice, and especially Date palm juice, is so easily liable to
fermentation that unless some preservative treatment of the juice is adopted
it is impossible to draw unfermented juice required to make good hard
‘cry-tallive gul. A short period of tapping not exceeding two or three
days followed by a rest of three to four days as practised in Bengal and
cleaning the tapped surface of al! ferments are the first esseutials, then
it is equally necessary to see that the pots used for collecting the juice and
the juice itself while in the process «f boing collected in pots is prevented
from fermenting. In Bengal smoking of the pots has been found effective
and is in vogue during all the long period gul-making is practised. For
palmyra juice in Madras liming is the common remedy resorted to. Forma-
lin is also known in scientific circles and recommended as an effective
preservative for Date juice by Annett and others in their first Memoir on
the subject of Date palm. All these were, therefore, tested and
compared by chemical methods in collaboration with Mr. V, G. Patwardhan,
a Chemical Assistant kindly deputed by the Agricultural Chemist to the
Government of Bombay during the period of the comprehensive experiment
by the Uepartment in the year 1917-18. The results obtained are given
in the following statement.

[For Btatement see page 22.



Results showing the preservative effect of the various treat-
ments of pots used for collecting juice of Date palm for

Gul-manufacture.
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Jiran juice (é,s. first day’s collection after resting
the plant).

Dokat juce (i.e., econd day’s collection after a

i resting period).
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Jiran juice (i.e., first day’s collection after ; Dokat juice (f.e., second day’s collection after
resting the plant). a resting period).
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KEERPING QUALITY OF THE JUICE DRAWN IN DIFFERENT POTS TREATED
IN DIFFERENT WAYS8,

Changes n the juice collected on 6-2-1919 in the morning.
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QUALITY OF THE JUIOR AT DIFFEREN? HOURS IN THN PROCESS OF COLLECTION
ON TREES IN ONBR AND THE SBAME SETTING.

Pots set at 4-30 p.m. and lowered finally at 830 am. of following day.
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The one very interesting fact revealed by the results recorded in the
foregoing statement is that fresh uufermented juice of Phaniz sylvesiris
is distinctly alkaline and somewhat acid at the same time.

Asregards the effect of the varions preservative treatments as measured
by alkalinity and acility of the same juice, it is to be observed that the
alkalinity of the juice i3 tne greatost and the acidity the ledst as counld be
expected in the vase of the limel pots as the lime added is itself highly
alkaline. Buthow far the smallamounts of acility and slight variations in
them play a part in affecting feramentation is au undetermined point.

If the columns of colour indicating the degres of fermentation arve
examined it will be seea that for appearances and for all practical purposea
all the treatments may be said to be alike. In this respect the set of
figures given under keeping quality are pariicularly interesting and con-
vincing of the above iaference. in this last experiment juice in the smoked
pots has actually remained unfermented longer than in the case of the
other treatments.

It might be pointed out here that these tests have been carried on over
onlc a short period out of the whole tapping season and may have fallen
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on days when the weather was very olear and oold, which fact itself might
have kept down fermentation equally in all the treatments and there was
no chance of comparing them with the scientific precision on ooccasions
favourable for fermentation. It is unfortunate we did not carry out tests,
for a matter of experiment on day collections, which are more liable to
fermentation than the night ones. The above two must be done for any
complete scientific investigation of the question.

Annett, Pal and Chatterjee have also iuvestigated this problem and
published their resnlts in a Memoir of the Department of Agriculture, in
India (Cheuwical Series, Vol. V, No. 3, September 1918). Their conclusions
may be said to agree with ours as far as the collection of night juice and
the period of tapping season during which the weather is clear and suffici-
ently cold (vide results of dates 21st January to 2nd February in the state-
ment on pages 78 to 80 of the Memoir) are concerned. We did not oon-
tinne‘our experiment to a time during which the weather got warmed up
aud cloudy, Bat Annett and others have found oat that during the warmed
up time and for day collections juices which are liable to high fermentation,
lime is distineily superior to smoking (vide the latter part of the statement
commencing from #th February referred to above). Some pertinent
extracts from the Memoir aro quoted below :—

“ As compared with the untreated pots it will be seen that smoking
has an extremely beneficial effect. [t seems to give far better results
than the use of metal buckets and frequently better than those of
formalin,

As compared with lime it would appear on the first glancing
at the figures oa pp. 78—81 that it (smoking) had given results equally
good. As the weather warmed up in February however it was seen to be
much inferior to lime and from general observations of many individual
juices collected in limed and smoked pots there is no question as to the
inferiority of the smoking process.

There is no doubt that smoke has some preservative effeot on the
juice and this is being discussed eleswhere,

.

The use of a preservative such as smoke or formalin will check the
development of the living organisms. It will not, however, prevent the
action of a non:living ferment such as invertase which changes cane
sugar to the reducing sugar. Lime however in addition to being & good
sterilizing agent for living organisms, is strongly alkaline. This alkalinity
quite prevents the action of the invertase ferment.

It has beea shown by other workers that lime destroys feducing

sugar.”

Such are the results of the laboratory experiments. Coming however
to the comnrehensive tests oun a practical scale smoking was the preservative
treatment employed throughout the season of our full season experiment
with 500 trees in the Bengal method of tapping. Mr. Sorabji who saw the
simplicity, effectiveness and inexpensiveness of the treatment also adopted
the same iu his experiments of the year 1917-18 and 1918-19. Judging
thas from the observations and actnal results obtained through two seasons
and on a large nnmber of trees on a practical business scale smoking of the
pots was generally considered satisfactory for all practical purposes. The
juice drawn ia the smoke | pots remained as unfermented as and produced
even a better quality of product than, in the limed pots of the previous
year's experiments of Mr. Sorabji. Smoking was also found to be less
laborious and expensive than liming.

B 260—5 , N
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9. Tmeroving THE Conour or Gur,

During all the observations made on Date gul it was noticed that the
colour of the gul though as bright as cane gul immediately on making,
gradually changes colour in keeping, turning into dark brown in course of
a fortnight or a month. Annett and others have similarly noted this fact
in their work® on Date gul in Bengal. In an article in the January 1917
number of the Agricultaral Journal of India, Mr. Annett ascribes its cause
to the strongly alkaline character of fresh juice and to the fact that when
alkalis are boiled with sugars black coloured decomposition products are
formed ; he accordingly tried making gul after acidifying the juice with
some acids such as citric, sulphuric, hydrochloric acids, alum, tamarind
fruit and lemon juice and was able to obtain a light coloured product.

An attempt was once made by the anthor in the season of 1917 to obtain
a lighter coloured gul on a practical scale by putting in ripe tamarind fruit
in g large pan of juice with the result that a gul of a lighter colour but of a
soft sticky consistency instead of hard solid granular structure with a
darker colour, was obtained.

The investigation of the question on more systematic and scientific
lines was, therefore, taken up in collaboration with Mr. V. G. Patwardhan, a
Chemical Assistant, kindly deputed by the Agricultural Chemist to the
Government of Bombay.

To begin with several samples of Date juice were examined for
alkalinity and acidity. From a nomber of different plants juices were
separately colleoted under different conditions and their alkalinity and
acidity were determined quantitatively, A definite amount of juice was
titrated with decinormal sulphuricacid to determine the alkalinity using
methyl orange as the indicator; and also another aliquot portion from the
same juice was titrated with decinormal caustic potash solution to determine
the acidity uwsing phenolphthalein as the indicator. Some particular
average trees were selected, and the pots with different treatments were
separately attached to different trees taking all the necessary precauntions to
avoid any effects on the nature of the juice by other causcs. The pots were
attached to the trees on the evening of the previous day and the determina-
tions of the juices collected over-night made the next morning. The jnices
from the same trees were taken for two continuous days and separately
examined. The following scheme was adopted :—

(1) Two trees were selected to which two new pots were attached
in the evening of the previous day after addition of six drops of 40 per
cent, formalin to each. The analyses of the juices were done the next
morning.

(2) Two trees were selected to which two new pots were attached,
inside of which was given a thin coating of lime wash before
attachment.

(8) Five trees were selected to which five new pots and five smoked
pots were attached—two pots one new aud the other smoked to every
tree. From the same tree the juice was made to trickle in fwo pots
separately by a special contrivance made for the purpose to get nearly
equal amounts of juice in each pot. All these juices were separately
collected and examined the next morning. This was done in both cases
of trees tapped either by Bengal method or iniproved Thana method.

® Memoirs of the Department of Agricuiture in India, Chemical Series, Vol. II, No. 6,
pp. 984, 866,
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In the Bengal method the juice of the first day’s collection is known aé
Jiran juice and that of the second day’s collection dokat juice. The juice
of the third day’s juice as fekat juice was not taken for experiment
being too little for our purpose. The juices of different irees under
similar conditions except the method of tapping, were separately
collected in different lots and their determinations as to the alkalinity,
&o., were done continuously for two days. Alkalinity is expressed
terms of grams of sulphuric acid per 100 c. c. of juice as determined
by using methyl orange as the indicator and similarly the acidity is
expressed in terms of grams of caustic potash per 100 o. c. of juice a8
determived by using phenolphthalein as the indieator.

All the determinations together with Brix readings, temperatures and
colour of the juices are available from the Iast foregone statement. From the
data obtained and recorded therein the date palm jnice (when collected at
night and tested in the morning) is not only strongly alkaline in reaction
when tested with methyl orange as an indicator, but is at the same time acid
in reaction, when tested with phenolpbthalein as the indicator. In the case
of apparently unfermented juices the average alkalinity was found to be
0-100 in terms of grams of sulphuric acid per 100 c.c, of juice and the
average acidity was found to be varying from 0010 to 0030 or more
occasionally.

‘The slight acidity that is present in the fresh juice changes and the juice
becomes alkaline in reaction when made to boil and then tested with phenol-
phthalein as shown by the data in the following statement ;—

Effect of boiling on the alkalinity and acidity of juice

Alkalinityin terms of | Alkalinity in terms of | Acidity in terms of
\grammes of sulphurie | grammes of sulpbaric | grammes of caustie

. | 0id per 100 . e of | acid per 100c. . of | potash . 0.
Kind of juice. Colour. ! ‘:lll‘icge :rit.h nt;etehy‘; .S‘;icepe:ith p{:erc\ol- of juice l:i;&?h:n:l.
|  orapge ss the phthalein a8 the phthalein s the
indicator. indicator. i indicator.
] 7
No. L ﬁ
Fresh juice (compo-  Dull. 0119 Nil. 0048
site sample).
At seum forming Brownish. 0119 0014 Nil.
(when the juice ’
was at 70 to 80°%."
At  boiling Tem.; Brownish. 0-109 0-018 Nil
98°%.
No. 1L | ‘
Fresh juice (compo-:  Clear. 0095 | Nil. 0038
site sample). :
" At boiling . Prownish. 0095 0018 Nil.
No. IO1. !
Fresh juice Scomw-i Dull. 0104 Nil. 0088
site sample). '
At boiling } Brownish. 0-104 0018 Nil.

By boiling the juice became alkaline to phenolphthalein while in the
fresh condition it was acid to phenolphthalein probably due to bicarbonates
changing to normal carbonates.
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This suggests that there are present some alkaline bicarbonates and °
some alkaline salts formed of alkali metals with wesk organic acids. The
slkalinity may also be due to the presence of some basic nitrogenous
organioc compounds. : ‘

1t has been found that the presence of alkaline carbonates gives a dark
colour to the gul and so attempts were being made to improve the colour of
the gul by neutralising the alkalinity of the juice before boiling by some
organic acids in different degrees and then noting the effect on the colour
of the gul prepared from it. The juices taken for various irials of gul-
making were first analysed as to the amount of alkalinity and acidity
present. The alkalinity of a certain sample of juice was then wholly
neutralised by the addition of the required amount of citric acid before the
juice was kept for boiling ; but the resulting product though lighter coloured
was soft and sticky and could not be turned iunto solid crystalline gul. So
the trials were repeated with full and reduced quantities of the acid. In
the beginning trials were made on a small scale using two litres of juice in
every case. In every experimeut the juice was divided into three or four
parts—each of two litres.

One was boiled withont any treatment to compare with others with
different treatments of acids and to insure the correctness of result. That
trial which gave the best result, was then doneon a large scale. Other
organio acids such as tartaric and acetic were also nsed. The scheme with
the results obtained are as follows :—

(1) Two litres of juice with one-fourth the amount of citric acid that
was necessary to neutralise the alkalinity as tested with methyl orange
as the indicator :—This gave cul of fine yellow colour with very good
taste and grain.

(2) Two litres of juice wiih one-half the amount of citrio acid that
was necessary to neutralise the alkalinity as tested with methyl orange
as the indicator gave very bright and yellow coloured crystaliine gul
but rather soft and slightly acid in taste.

(8) Two litres of juice with the full amount of acid citrie
that was necessary to meutralise the alkalinity tested with methyl
orange a8 the indicator gave very light yellow coloured but sticky
gul with very sour taste and no grain.

(4) Two litres of juice boiled with no addition gave solid orystal-
line gul but rather of a darker colour,

The above resalts were corroborated by making various trials with the
addition of different proportions of citric acid to the juice before hoiling.

The net result of the trials, therefore, is that the addition of one~fourth
the amount of citrio acid required to neutralise the alkalinity as determined
by the methyl orange test to the juice before boiling gave light colonred gul
with good grain fairly comparable with Poona cane gul.

Trials were also made using tartaric and acetic acid for neutralisation
in different proportions, Gul samples of junice mixed with acetic acid were
rather soft and sticky with no good taste, and colour.

Gul samples from juice treated with tartaric acid were solid and
erystalline. There was seen change in the colour, but it was towards deep
red and brown and not towards light and bright yellow, the one which is 80
much liked,
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The alkalinity and acidity of the samples of gal made with various
treatments are given bélow : —

Alkalinity in | Acidity in terms
terms of grammes; of grammes of
of sulpburic ; caustic potash

Pereentawes on gul.
Kind of treatment. i i Nom- Redue. 8cid per 160 | per 100 grams

Mois ' . sAned iy grams of gul | of gul with
Ash, red 2 : !
ture : riu:glg;{s\g sul;ars. w‘%};ﬁg‘-ﬂ i p{xg:gigi'\-
Dark coloured gul prepared on® 930 | 1°55 78:35 | 5:50 0-763 0-387
a large scale by ordinary :
process and put in blocks. !
Dark coloured gul preparedon 933 | 1:80 7075 | 1:60 0477 0-339
a large scale by ordinary !
process and put in eathern
pots.
Semi-solid gul by ordinarv  7-33 0572 0290
process.
Solid gu! with no treatment  5'60 0477 0290
- (on asmall scale). \ :
Gul with one-fourth the 495 0858 0-290
amount of citrio acid requir-
ed to fully neutralise the
Juice.
Gul with one-half the amount . 7-05 0763 0677
of citric acid required to |
fully neutralise the juica. |
|
Gul with whole smount of | 3:95 0572 0677
citrie acid required to fully |
neutralise the juice,
Gul with no treatment .. 580 0477 0-290
Gul with small amount of tar- ( 575 0-668 0-242
taric acid. l
Gl with one-third theamount | 580 0667 0+484
of tartario acid
Gul with acetio acid o 9:85 0-572 0677

Quantity of citric acid to usc on « practical scale—It has been noted
above that one-fourth the amount of acid required to neuntralise the alkali-
nity when added to the juice gave the best quality of gul with reference to
colour and crystalline congistency. Hence we tako for our purpose that much
amonnt of citric acid to be added on practical basis ; calculating on the basis
of neutrality of solutions we get very nearly equal to 54 grams of citric
acid per galloa of juice to neutralise the alkalinity equivalent to one-fourth
the amount. This cowmes to about a lb. of citric acid per 84 gallons of juice.
Taking 7 per cent. as the quantity of acid present in the lemon jumice it
comes toalmost 17 Ibs. of lemon juice for 100 gallons of date palm juice.
The cost of commercial citric acid is Rs. 3-8 perib., at which rate the aost
per 100 gallons of juice works out at Rs. 4-2 per lb. If lemon juice be
used, 27 iemons of the average size are required to give one pound of juice;
the average rate of lemons during the gul-making season is about Re. 1
per 100 ; at thigrate 17 1bg. of lemon juice required for 100 gallons of juice
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would cost Rs. 4-8 or even calculating at Re. 0-4-0 per 100 the cheapest
rate thronghout the whole year it would not cost less than Rs. 1-2-0. This
is undonbtedly prohibitive and other articles must be investigated into.
Porhaps sulphuric acid would prove cheaper. The second Memoir® on Date
gul by Annett and others appeared in September 1918 after our experiments
were done and in that,it is stated that with all the acid substances—sulphurio
acid, citrie acid, hydrochloric acid, alum, tamarind and lemon juices and the
acid liquid left after souring of milk and the removal of the curds in the
native fashion—that were tried, they were able to produce light coloured
gul with the exception of the hydrochloric acid, that the watery extract of
tamarind froits is the cheapest and that alum is perhaps the most convenient
and gives as good resunlts as anything and that the amount of acid substance
added to the juice should be such that cold juice rendered neutral to litmus
paper with acid becomes just alkaline again on boiling. They do not seem
to have carried on extensive trials on a practical scale aud by actually
making gul—the final product, as our experiments show that with the above
standard of addition of acids, solid gul cannot be made though a light
colonred sticky and soft product is to be had. They have not also worked
out the actual quantitiesand cost required nnder which circumstances it is
very difficult to say which would be the cheapest substances to use
in practice. Nothing can, therefore, be distinctly stated without further
investigations.

Conclusions and Recommendations.

Now finally to recapitnlate all that has been said in detail so far leads
to the following conclusions and recommendations with regard to the
K:spects and possibility of gul-making from Date palms in the Bombay

sidency with special reference to Thana District where the largest num-
ber of date trees are at present fonnd:—

(1) There is a very large number of Date palmsin the maritime area
of the Thana District which are producing no return,

(2) These Date palms yielding a juice rich in sugar are capable of
being utilised for sugar or gul manufacture and are very extensively
used for the purpose in Bengal.

(3) Though Date juice is highly liable to fermentation and to being
rendered unfit for making gul it is possible to prevent and control fer-
mentation by means within the easy reach of any ordinary man,

X ﬂ(4g) The most suitable season of tapping is November to the end of
April, :

(8) Preventing the tapping surface, the pots. or the juice in them
while being collected, from the infesting ferments in all possible ways
is essential. To get the best results the periods of tapping should net
exceed two to three days followed by arest of three o four days on each
occasion; all lather, &c, that will be seen should be thoroughly
removed. There is vot much difference between the results of Thana
- System and the Bengal Systein of makiug the cutin point of the quality

o! the juice produced but the Bengal method of a wide shallow tapping
admits of the tapping operations being done more efficiently and 1n a
clean manncr.

# The Memoir of the Department of Agriculture in India, Vol. V,No. 8 of "September
1918.
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6. The treatments for preserving and preveniing the juice from
fermentation are liming, smoking of the pots and the use of formalin ;
liming is the most effective and also not costly and has the advantage
of being noticed in any supervision that may be necessary. Smoking is,
however, sufficiently effective for drawing the night juice and under
normal conditions of e¢lear and not very warm climate,

7. With-the above precantions, the pots can be set from 8§ o'clock
in the afternoon and lowered in the morning by abont 7 o’clock or so
without spoiling the juice ; there is no particular need to set the pots
after sunset or lowering them before sunrise.

8. The boiling process is the ordinary evaporation method of
any liquid ; the scum should be !removed and frothing allayed by a
little caster oil ; the only precaution to be taken is reducing the fire and
heat considerably at the last stage of concentration ; the striking is to
be done just in the same manner as with cane gul and for unfermented
qgualities of juice the striking point is secured at 113 to 114° C.

) 9. Thus it is that good, hard, solid, granular gul can be made
from the Date palm juice without much difficulty provided the precau-
tions mentiomed above are attended to.

10. The output of juice and gul per tree per season on an
average may be taken to be 17 gallons of juice which will make 22 lbs,
of gul, for wild growth of trees as they are found in the Thana
District ; where the trees are irrigated or specially cared for, an
increased outturn but of a lower sugar content and a higher proportion
of glucose may be éxpected.

11. At normal rates for cane gul, Date gul can sell at the rate
of 16 1bs. per rupee and the gross retarn per tree would be Rs. 1-6-0;
where labour is one’s own, the out-of-pocket expenditure smpposing
that fuel has also to be bought, would be Re. 0-13-6 per tree leaving
a net return of Re, 0-8-6 per tree per season for the tapper’s labour.
Once the product is commonly known and seen there will be no
difficulty for its ready disposal.

12. One tapper of Thana at his present efficiency can manage
60 Date trees from which he can expect a net return of Rs. 31-4-0 for
his labour of seven months during which he has no pressing farm
work to do; if he can acquire the efficiency of the Bengal tapper, and
there is no reason why he should not, he ought to be able to manage
at least 200 to 240 trees and get a return of Rs. 100 to 120. It will
moreover not take him away from his farm as in the other forms of
labour such as carting, grass.cutting, railway ¥abour, &c., which he
at present engages himeelf in. There is hardly any chance to make
this industry pay on & business scale with hired labour unless the effici-
ency of Bengal tappers is reached and the prices fetched are much better
than the above. Thus this business only suils as a subsidiary cotlage
industry for the self-labouring farmers,

13. Gul-making from Date palm cannot afford to pay more than
Re. 0-2-0 per iree per season as the rent of trees.

14, The indusiry cannot afford to hear any tree tax for Excise
control. From the experiences of other Proviuces like Bengal and -
Madras, the Excise interests will not suffer if extraction cf sweet juice is
allowed tax free, under a license in the initial stages of the new industry.
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15. As regards the inclinations of the people to adopt this new
industry, those who would be wishing to go in for this on a business
scale would see from the financial results recorded above thatit is
not worth their while to take it up. Some en‘erprising landlords who
possess Date palms of their own and have a will to exert themselves
and can comrmand the labour from their tapper tenants may be able to
make something out of it, providing prices are good. The self-labour-
ing tenant farmers who alone can benefit by this industry, on being
questioned, show that they have no clear idea of what it would mean
to them; some of the more intelligent said they would take it up
had it not been for the fear of the trouble that they anticipated to
unnecessarily receive from the subordinate and menial officers of the
Excise Department, for their lack of capital for purchasing fuel and
other articles and for the difficulty of realising ready cash for the
product they will make daily.

The above difficulties are, however, all sarmonuntable, if the Agricul-
tural Department would organise the industry In its first stages of
introduction ; as an encouragement and inducement it would be well to
allow the removal free of chargs of the scrub and unler-growth from
the neighbouring Government forests which would ndt mean any finan-
¢ial loss to the Forest Department but on the other hand may prove to
be beneficial to the growth of the more valuable trees. In Burmah fuel
for gul-making from palms is allowed to be removed free of char
from Government firests fora very long time. The effects of this
practice on the timber supply was once enquired into about 9 years ago
with the result that the practice was continned on the basis of the
reports from Mr. W, J. Keith, I. C. S., Settlement Otlicer, Meiktila,
and Mr. A. McKerral, Deputy Director of Agriculture, Burmah, which
aro published in the Bulletin No, 3 of 1910 of the Burmah Department
of Agriculture.

16. it has been mentioned elsewhere that there are about five
lakhs of Date trees in the Thana District; allowing one lakh for toddy
purposes there are still four lakhs left which could be turned at a
very moderate estimate of Re. 1 per tree, into a source of wealth worth
four lakhs annualiy by the process of gul-making which has been
shown to be perfectly possible by methods described so far in abstract
aud in detail in a separate part hereforward. 1t also presents a
possible -scope for establishing a sugar factory. The oultivation of
Date troes is capable of extension in the North Konkan. There are
besides other parts in the Bombay Pre-idency such as Surat Uistrict,
along the irrigation canals of the Deccan and in the western part of the
Dharwar District in which some trees though not to the same extent
as the Umbergaon Peta of the Thana District could be found.
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PART 1IV.

DEsCRIPTION OF THE DETAILED ProcEss oF TaPrING
THE JUICE AND MARING GUL FrROM DATE Parwm,

Tapping.

Tapping of Date palm can be commenced as soon as there is sufficient
clean stem above ground to admit of maripulation of the tree ; in Bengal it
is commenced at the sixth year of the tree by which time there is a clear
trank of abount 18" height. In Thsna it is commenced at the 10th or 12th

ear, when the stem reaches a height of 5 to 6 feet as earlier commencement
18 considered to shorten the life of the plant and also injure the product-
ivepess ; no such disadvantage is experienced by the Bengal tappers Ly their
ow;! method and there does not appear any harm if the tapping is commenced
earlier. :

Unlike other palms from whose flower spathes the juice is extracted, it
is from the stem iteelf nearer the growing region that juice is to be
extracted in the case of the Date palm. ’

In the heavy rainfall tracts like the Konkan and Bengal, the dry season
from October to May is the most suitable time of the year for ccllecting the
juice; during the rainy searon the juice will get largely diluted by the
water from the rains and it will be very diffcult if not impossible to walk
about in the mud and climb the trees ; besides it is probable that in the cold
season the plant will be yielding most and putest juice. Thus the annual -
tapping should be commenced in October-November depending on the ceas-
ing of the monsoon, no tapping beirg commenced as long as the weather
continues to be rainy. In the previous year before the first tapping is to be
done the green upper leaves are tied up like a bouquet, the lower yellow
coloured vnes being cut away. '

The usual articles and equipment required by a tapper of Date tree
consist of :— :

(1) A rope called dora (No. 3 in Plate IT) in Bengal, Y feet long
and 1 to 1} inch thick and in Thana called dhaman patia (No.8in
Plate IT) which is a round thick rope made by winding leather over a rope
and having a hole and button arrangement at either ends, by which it
_can be loosely tied round the operator and the tree for the purposes of
climbing the tree rapidly and safely,

(2) In Bengal s plaited palmyra leaf bag (thungi) (No. 4), about
one foot deep, in which are carried the daws, spouts and other articles
and to which are attached a wooden hook (No. 5) and two loops (No. 6)
of string, the loops going round the waist of the tapper and_ being tied
in front and the hook suspending an earthen pot (sce Plate 1V, Bengal
method). In Thana a leather belt (No. 9) to be fastened rcund the
climing tapper’s waist baving a hook. (Ne. 10) attached to the back and
a wooden case called fakrs (No. 12)in front. The hook i8 meant for
suspending an earthen pot, and the wooden case for keeping the tapping
instrument. (The numbers mentioned above are those of Plate II.)

(3) In Bengal a piece of eanvas or goatskin (the kolach) (No. 7)
one foot wide to be tied on the man’s back (sec kolach in Plate 1IT)
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and in Thana a leather piece (see leather piece in Plate IV) round his
waist to prevent the rubbing action of the climbing rope.

(4) Tapping tools in Bengal consist in three sickle-like tools called
daws (Nos. 1 and 2 in Plate 1) having a cutting blade of 4 inches one
of them being a heavier one (No. 2) for cutting coarser parts of the tree
and the rest two lighter and sharper ones (No. 1) for doing the fine
work of tapping the cats. In Thana the tapping tpol is one long chisel
having & wooden handle and the cutting blade § inch wide, sharpened
on both sides, and is called vindhan (Nos. 14 and 15 of Plate 11).

(3) A wooden strop on which to rub on a little clay the sharp edge
of the tapping tool fot the purpose of sharpening.

For the purpose of climbing the trees, the tapper gets ready with all
the equipment as described above, and ascends the tree by the aid of the
thick rope, which he fastens loosely encircling the tree and his waist before
starting to climb. Then by pressing his feet against the trunk and leaning
back against the rope, raises the latter with his hand and steps upwards
thus quickly reaching the summit, where supporting himself on his foot
steps firmly planted against the stem and his body leaning on the thick rope,
he has his arms and hands quite free for work. :

In Bengal it is noticeable that trees are almost always tapped only on the
east and west side. The first tapping generally takes place on the east side.
If cuts on the northern or southern side are taken itis supposed that the
surface to be exposed for tapping would not dry as rapidly and putrefaction
may take place. In the month of Cctober or Noven:ber, then as the case
may be, all the old leaves of the tree on the half side opposite to the other half
surface which was tapped the previous year (this is in the case of trees
which have been tapped before on previous occasions) and those higher up
for a height of abont 18 inches and almost extending upwards to the central
growing shaoot of the tree are removed with heavy daws in Bengal and with
hatchets in Thana, the former being speedier than the latter The leaves on
the opposite side of this cleaning are not to be removed. The bases of the
petioles and sheaths of the cut leaves are then carefully removed. Then with
the lighter duws in Bengal and a chisel shaped tool in I'hana the outer zone
of the loose gott tissue is pared off in long slices leaving only a thin covering
of it over the sap supplying inner zone which correspond: to the woody zone
in the older wood of all the palms (sce Plate II1), Very great care must be

taken nobt to expose this inner tissue at this stage, otherwise the tree is sure
to rot and dry.

After this first operation, the trees are given about 8 days rest, by
which time the fine covering of soft tissne gets a little hardened and regins
to crack. The second operation consists in the Bengal method in removing
this covering. great care being taken not to cut into the inner zone, which
is now for the first time simply exposed. Then comes a period of rest of 12
to 14 days. Within about a week of this period in the Bengal xmethod the
position for fixing the bamboo spout (see Plate V) for collecting the jnice
and a wooden pin (see Plate V) for hanging the collecting pot just near
the base of the spout are marked out; this is about one foot below tlLe
topmost edge of the cleaned and exposed surface or 6 to 7 inches higher up
from the top edge of the last year’s tapped surface, and on the midline of the
exposed surface to be tapped. At the end of this rest, at about midway of
the exposed surface are out by the light daws two eye-shaped notches each
about 4" long, 2’ high and }” deep at the base, their lower sides being
straight and converging to & point as shown in the illustration (ses Plate V).
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From the converging point a narrow and shallow furrow is cut out below to
a length of about 2’ to lead the juice to the bamboo spout already fixed.

In the Thana Method this notch for tapping is cut out at the root of the
growing shoot soon after the surface is first prepared. It is cut out by the
chisel-shaped tool called vindhan in the form of a quadrangle, about two
to three inches horizontally at the top and extending over a length of about
five to six inches below ; it is 1" deep at the top and sloping towards the
outside to the surface below ( sse Plate V). For the next 8 or 10 days the
cut notch is left to harden ; what little sap exudes from it is allowed to run
to waste. After 8 or 10 days the hardened part is scraped a little when it is
observed that the juice is running freely.

Oollsction of the night or the most smportant juice for gul-making.—In’
the Bengal Method the first catting of the notch for collecting jnice is done
after midday and at about 3 or 4 o’clockin the afternoon an earthenware
pot iz suspended ander the spout over the wooden pin driven into the tree
near the spout (ses Plate V'), and the juice which trickles down is collected.
By the Thana method also the pots should be similarly set in the afternoon ;
however according to the local practice there is no wooden pin fixed for
suspending the pots which have therefore to be tied roand the tree (see
Plate V) ; similarly instead of the bamboo spout to collect the juice from the
notch in the Bengal Method the Thana tapper makes a slit crosswise at the
bottom of the cut in which are inserted two pieces of Date leaves for the
purpose of leading the juice into the pot (see Plate IV).

The pots are removed early next morning at 6 or 7 a.m. before the sun
gots on them and the juice is kept for boiling a3 soon as possible.

According to the Bengal System on the iollowing night juice is again
collected generally without renewing the out though the surface is as a rule
cleaned with the hard stem of the palm leaf in which operation the lather
formed by the ferments is also removed. A smaller quantity is generally
obtained than on the first night. On the third evening also more juice is
as a rule collected but is only small in amount and of very poor quality.
Each night's juice has a distinctive name given to it. That of the first
night iscalled jéran (rest), of the second night doka? (second cut) and of
the third night éeka¢ (third cut), on the fourth and fifth nights the tree is
given rest and no juice is collectel. In adlition to resting the trees this
period of rest dries and probably kills off the ferments.

In the Bombay Method of tapping for fermented toddy, the cut is
renewed every day by scraping out thia slices with the chisel tool, vindhan
which is worked from below upwards (ses Plate IV). The Sarat tapper
thus collects the juice for about five days and then rests them for a week or
80, while the Thana tapper collects the juice continuously for about omne or
even two months and then leaves the tree to rest for about a fortnight, no
steps being takea or necessary for formented toddy toclean the cat of the
lather. But none of these methods would work for gul-making. For
gul-makirg the juice should be collected for oaly two sumocessive
nights and rested for three or four days following before renewing
the out again. As the Thana renewing of the cut with the chisel is fine
and thin, it may be necessary to renew the cut with the chisel even for the
second night of collection. In Mr. Sorabji’s experiments acc.rding to this
method the second night's collections were generally more than the first
after a rest. It is absolutely essential to dress the cut as clean of lather
as possible.
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In the Bengal Method, one motch is re-dressed abomt three to
four times scraping off 1’ more or less of thickness according to the flow of
juice is less ovr more, respectively. After the first notch is thus spent up
another eye notch is cat out ab-ut * higher up but again haviny its tops
in the shape of the two eye brows and its botton forming straight converg-
ing edges as in the first noteh and forning a step about 3" higher up the
first ; as this second notch or step is cut out pot on the ontermost surface
of the tree as in the first notch, but ou the already cut out sloping surface
of the first potch, the outermost and the innermost edges of the setond
step are naturally on a deeper level of the tree by about 3%’ than
those of the first step re-~pectively, The appearance of this second step
with respect to the firstis shown in the ilgstration (ses Plate V). This
process of cutting out niew and new steps higher and higher up goes on till the
end of March by which time the tappinz season in Bengal ceases, thus giving
inall 8 to 10 notch steps overa height of 8" to 9” and the deepest portion
being at the bottom of the highest step about 134" from the original
surface of tree. The appearance of the tapped surface at the end of the
season will thus be seen as shown in the illustration 9o Plate VI. The
entire exposed surface of the stem gets hardened aud is to be slightly scraped
every fortnight or so, by which operation the secretion of juice is
stimulated.

Tt is not however to be supposed that the plan of fapping deseribed
above is carried out in snch a regular manner in all cases. Sometimes the
trees are cut for two or three days in succession, if they are found not to
yield a good flew.

As a rule there is not doka¢ or tekat juice in November. In December
dotat as well as jiran is obtained and from January fekat is also to be had
in addition. Towards the end of January aud thence till the end of the
season the trees are slightly cat for dokat juice as well as for jiran, that is,
they are cut on two successive evenings.

The Day Collections~—A fair amount of juice dropsfrom the cut surface
during the day. This is called “Ola”. It is very poor in quality and
produces only molasses. It is only collected on the jiran day, the molasses
obtained being usually put at the bottom of the pot in which good gul from
the morning collection is stored. In a recent publication Annett and others
have proved that by liming the pots, even this day juice can be turned into
as good gul as that from the night juice, by which the output of gul from
the Date palm can be increased by about 20 per cent.

In the Thana System of making the cnt after the juice begina. to ooze
out in the manner described above, there are no variations or stages in the
process excopt that the out is to be thinly chiselled off on each occasion
going lower and deeper till the end-of the season.

Thos in the Bengal Method, tapping occupies a larger area (ses
Plate VI) goes on from below upwards or follows the direction of the growth
of the plant aud is restricted to its surface while in the Thana Method the
cut is narrow but deep (se¢ Plate VI) proceeds from above downwards or in
the opposite direction of the growth of the plant and taps juice from its
interior. How much this difference affscts the quality or quantity of juice
or the health and longevity of the tree is yet an undetermined-point. But it
must be admitted that the Bengal Method admits of the use of a wider
sweep (4) tools which help the tapping operations to be done quicier and
in a more clean manner than the Thana Method of the narrow and deep cut
with corners to be chiselled out by a tool having only 3" width,
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In Bengal the first two or three weeks supply is very valuable, for the
zul produced from it has a very pleasant smell and is most appreciated by
the castomers. The yield of sap is greatest in mid-winter. "The sap
coliected on calm and cloundless nights gives gul of the best quality.
Cloudy and foggy nights affect both the quality and qnantity cf the juice
adversely, It 1s said that in January when the trees are in full inflorescence
the sap becomes very poor in sugar though profuse in quality and as a
rule does not produce good crystals,

Frequeney at which Dale irees can be lapped.— In Bengal trees are
tapped continuously year after year, each year’s tapping surface being on
opposite sides and higher up above the previous year’s.

In Bombay it is considerved that Date trees must be rested at least in
alternate years; this may perhaps be necessitated by the dee> cut they
make in Bombay. It should be possible and advantageous to tup the trees
every year in Thana by adopting the less drastic methods of the Bengal
operation.

In Bengal trees are seen tapped continuously for almost fifty years as
can be told by counting the nun:ber of cuts on the trees. The nverage sap
yielding life of a tree however is probably not much more than 25 years.

Tools for tapping—The tools used for tapping in both the systems
have alieady been referred to. The one used in Bengal is called daw and
resembles a sickle with a suitable shape of the cutting edge; thisis of two
kinds one rather heavy for cutting ccarser and harder tissues such as leaves,
leaf bases and the other a lighter and shorter one for chipping softer tissues
of the cut finely and accurately. The Thana tool resembles a chisel having
a blade half ap inch wide, the heavy cutting of leaves and leaf bases being
done by a hatchet. Both these are shown in the illustration at Nos. 1,2
and 14 on Plate 1I. The Dengal tool is more efficient than the Thana one
bui requires the Bengal System of wide and shallow cutting for its opera-
tion : it cannot ruit the Thana Method. Whatever tool is used it requires
much atrention. They are to be daily sharpenid on a piece o dry wood
sprinkled over with fine sand while the tools are new but with dry potter’s
clay afterwards. They may even require tempering once or twice in a
seasen The tip in the Bengal dauw has to be specially looked to; if too
sharp and pointed it cuts into the trees and iujures them and if too blunt,
it tears the tissues whereas a clean cut must be obtained.

Preservative Treatments.

For the purpose of making good gnl from the Date juice it is imper-
ative to draw absolutely unfermented juice. Short periods of ecollecting
juice followed by rest as described above brings this about to a certain
extent ; but this is not enongh and some rort of steritizing of the pots and
Ereserving and preventing the juice in the pots from fermentation while

eing collected is equally essential.

Washing and smoking of the pots.—In Bengal daily washing and smok-
ing of the potsis resorted to which has been found to be fairly effective
amongst the various preservatives tested. The night juice collected in
smoked pots is quite clear and unfermented on all occasions except on
cloudy and warm nights The smoking of the pots is done in the following
manner :—The pots which are used for collecting juice are washed with
water after emptying the juice and then smoked. A line of some kind of
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rubbish such as dry palm leaves, paddy straw or stubble, udid bhusa or any
other kind of light thin inflamable material is made on the two sides of
which two lines of pots are arranged mouth to mouth, two lines being also
arranged mounth downwards in the inter-spaces formed by the concavity at
the micks of two adjoining pots. The whole arrangement is shown in
Plate VII. When everything is ready, the rubbish is set fire to at one end
from which it goes on smother-burning giving off Iots of smoke which enters
inside the mouths of the pots. The treatment is over in a few minutes.

Liming the lots.—In Madras for gul-making from Palmyra palm
juice, this is the practice resorted to with nndoubted success. The Bombay
Excise Department has enforced liming ss one of the couditions of the
license to e issued for the evtraction of sweet jnice for gul-making: good
gnl was accordingly made in the experiment- which were carried on in
Thana. Ina .- emoir (Chenical Series, Vol V, No 3) of the Department of
Agriculture in India, the authors have proved by experiments that liming of
the pots has got a remarkable quality of keeping the juice from ferment-
ation to much so that the collection of the day juice in an unfermented
condition and keeping it so over night to be boiled next morning with the
night juice has been possible.

Liming of the pots is done a« follows :-—Quick lime and water are to be
mixed to make a thick cream; this cream is to be smeared round in the
inside of the pots on each day before setting them on to the trees for collect-
ing juice ; if a little cream is put into the bottom of the pcts and shaken it
will smear round of itself but it is essential to have the liming done fresh
80 a8 to be yet wet when the juice begins to drop in the pot.

Formalin—3 c. c. or about one tca spoonful of 10 per;cent. formalin put
in the pot to be used for collecting juice has alsc been found by the author to
be very effective for keeping both night and day jmices from fermentation so
as to make the required quality of gu]. But this at the retail rate of R«. 1 8-0
per 1b. of 40 per cent formalin works out at 6 snnas for one tree for the
whole season which is much costlier than smoking or liming.

Taken all other precantions, smoking is by far the simplest and cheap-
est at all times except warm and cloudy nights for the night collections,
which are the most important. On the latier occasions and when the day
juice is desired to be collected liming may be done in addition.

Boiling.

When sweet unfermented juice is thus drawn, it is then to be boiled
into gul. For a small cottage industry scale where the daily output is
small, small ovens of the 1ype used in Madras or in Bengal with earthen-
ware boiling pans may be most suitable to use. In Bengal the furnace is
made out of earth partly under ground and partly above ground; the
earthenware pans are shallow and wide with 18" diameter and having a capa-
city of about 10 gallons (see Plate VIII A) ; the Madras furnace is construct-
ed above ground and the pans are deeper (ses Plate VIII B opposite page 46
in Appendix I). The ovens might be single or comrpound according to the
ontput of juice ; but if an iron pan of a sutlcient size is to be used instead of
several earthenware pansa single oven of suitable size wonld do. Une import-
ant improvement to be suggested in uny type and size of oven that would be
used is that it should be provided with an undergrournd air draft and an ash
pit as in the Poona furnance (as shown in the illustiation on Plate IX) so
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that the combustion will be complete and fael may be ecomomized. For
larger daily outputs of juice of 50 gallons and over it would be best to use
suitable sizes of iron pans and the furnace of Poona type.

The juice should be poured into the boiling pans through some kind of
strainer go that any dirt, ants, &c,, may be removed. The boiling should be
commenced as 5000 as possible, as otherwise the juice will begin to ferment
and will not make good gul.

The preliminary stages of boiling bave no speciality, the process
consisting of simply evaporating the water from the juice as rapidly as
possible. After the juice is sufficiently heated scum begins to form which
should be removed with a ladle having small holes like a sieve in it to
drain off the juice from the ssum collected; in Madras the bowl of the
ladle is made of a cocoanut shell. The amonnt of scum in the Date juice is
however much less than that in the cane juice. Frothing is allayed in
Bengal by stirring or by dried Date leaves partially inserted in the boiling
liguid; in Madras when heaving up commences a few crushed castur beans
are put in the boiling mass and the whole thing well stirred up. In Bengal
the different stages of concentiation are known by the kind of babbles which
are styled as makarsha (spider), sarsifuli (mustard flower), baghut (tiger)
and guria (treacle) bubbles, the last indicating that boiling is complete. At
the last stage of boiling, the fire in the oven should be considerably reduced
and the boiling completed on a slow and well regulated fire accompanied by
constant stirring ot the juice; otherwise the concentrated mass will get
rapidly charred. In Madras in some places, after two-thirds the quantity is
evaporated the final boiling is dene under special care by mixing the
concentrates from the several pans together, The point of the completion of
boiling is judged by the eye-sight in Bengal; they take some of the mass of
the boiling liquid in the bowl of the ladle and if immediately on taking
it out from the boiling liquid there i« no settling down of the quantity in the
bowl indicating probably the result of -the bursting of the bubbles of the
steam, the pan is taken off the fire. In Madras a little quantity of boiling
syrup is taken off with wet fingers and worked up into a pill under cold
water and if the pill hardens quickly, boiling may be said to have been
complete. The temperature of tho boiling syrap at this point is generally
113°ic 114°C. On a large scale pan and furnace all the remedies for
allayiy frothing, reducing and regulating the fire at the last stages of
Loiliny and striking the pan are to be the swme as on the small scale
described above.

In Bengal, in order to promote and -hasten crystallization a starter
called beej which is specially prepared and finely pulverised gul is added to the
contents of the pan within about ten minates while they are cooling after
being removing from fire, and the whole mass is well stirred, and transferred
to th- earthenware pots for final solidifying in which it remains stored and
is sold. In the Bombay experiments solid blocks as those of cane gn
could be made. ,

The process of making bez/ is as follows:—As the boiling of the liquid
approaches completion (the temperature at this stage was found by the
author to be 109°C, while the temperature at complete boiling is 113°)
a small portion is left in one of the pans (the remaining contents of the pan
being poured in other pans) and vapidly boiled on a brisk fire, stirring the
liquid vigorously all the while When the liquid has reached a certain
consistency (at this stage the author found the temperature to be 117°C)
the pan is removed from the fire. The attendant then rubs a portion of this
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concentrate on the side of the same pan with a piece of the palm frond
vigorously but lightly up and down in the form of a streak. The streak of
liquid gots more and more sticky in the beginfiing but finally breaks up into
fine white sugary crystals. Those flue crystals are mixzed with the rest of
the mass which 13 also vigorously stirred until it is rendered into friable
erystalline stuff.

In Bengal a hard cake-like preparation called patali 1s made from Date
gul. For this purpose the syrup has to be treated in the same manner as for
beej making. In fact any excess quantity of the liquid which may not be
required for beej makiog is poured out when still hot ounto a flat basket,
_ whose surface has been wetted with water to prevent the solidifying mass
from sticking. This very soon solidifies into a hard cake-like mass and
refeives the name of patals.

B L. g
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PART V.

»
GUuL-MARKING FROM BRAB 0R FaN PaLyM IN THE
BouBay PresmENCY.

1t has been said ip Part T that the Brab or Fan palm is almost confined
to the districts of 1hana and Kolaba in the Bomkay Presidency, but in those
two districts there is a very large number of rot less than 10 lakhs or so
scattered almost all over the districts, being however more crowded in thick
groves in the maritime {alukas of Dahanu, Bassein, Salsette of the Thana
District and Uran Peta of the Kolaka District. Excepting a very small portion
of a few thousands used ior fermented tcddy all the rest are turned to no
advantage, and afford a scope fcr investigating tke gul-making possibilities.

In the Madras Presidency, gul-making frem this palm is carried on, on
an extensive scale, as a cottage industiy subsidiary to farming and has a
very old standing. The methods of tapping the juice and making gul
followed there have becn studied by Mr. P.C. Patil in a visit to that
Province in the year 1915, his discription of which al.ng with the few tests
he took in Konkan appears in the Appendix 1.

In order to investigate its actual economics nnder Bombay condi-
tions, it is nccessary, however, to c.rry out comprehensive experiments as
dope in the case of Late palm extending over ome full season at least
in the palm growing tract of the Bombay Presidency itself. 1t.has not yet
been possible to do this fcr want of staff, but will be taken as soon as the
same is available,
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APPENDICES.
APPENDIX L

NOTEs ON GUL-MAKING FRoM Bras, COCOANUT AND BHERLI (caryota urens)
paLM8 BY MR. P. C. PaTiL WHEN OFFICIATING 48 KExTra Dxruty
DIRECTOR OF AGRICULTURE, KOKNEAN.

Brab or Palmyra Gul,
Palmyra Gul Industry in Madras,

Tt is mostly in the hands of professional tappers—Shanars, Ezavas and
Thandars—who are at the same time peasant cultivators and small
farmers. In some cases palms belong to these men but in the majority of
cases these people hire Palmyra trees from the land-lords. The taj pers
bave to get & license from the l.xcise ’epartment but it i8 simply formal.
The application is made on one auna stamp and license is issu-d free of
charge (for using the sweet toddy as beverage and for making jaggery).
Government does not make out anything from the trees. They only get the
assessment of the land and since such trees grow on poor soils as well a
regular payment of assessment is a significant matter.

2. Towards Palghat owners of Palmyra trees get about two annas
annually for every tree. (1) In one case the contract was two annas a tree.
(2) In another case a man was paying Is. 8 for 150 trees. The land and
the trees were poor. Towards Tinnevelly some of the owners claim about
half the quantity of jaggery obtained from their trees.

3. The tapping season exteuds from February to May (abont 90 days)
There are male and female Palmyra trees  Both of these yield saccharine
juice. The methods of tapping male and female tiees differ. In the case of
mawe trees the floweriug shoots which look like finger growths given out by
the principal stalk at the top of the tree, are to be worked out. These fingerlike
shoots are braised by rubbing between two wooden sticks (looking son.ething
like a pair of compasses). Afwer a couple of days these are scraped with a
tapping knife and their tips pared off daily. Within a week frum the first
operation juice begins to drop. They bring several fingers together and bend
in one pot. (Bombay Method is ditferent.)

4. The spathes of female trees have also to be worked whi'as the nuts
are very small. Only the tip ends are squeezed and beaten. The ends are
pared off as in the case of male trees  As the paring approaches the thicker
part of the shoot, the sho it has to be beaten all ruund between the nuts with
the thick edge of the paring knife and the finit near the tip rewoved. I
have seen number of large nuts on spathes yieldiug ruice. :

5. Towards Palghat ard Coimbatore, tappers climb twice a day. io the
morning between 6 and 8 a.m. and in the afternoon at 5 pm. Towards
Tinnevelly some climb twice and some thrice a day (especially at the close of
the season).

6. In the morning the tapper gets on with a spare pot (for bringing
the sweet toddy down) besides a lime pot aud a brush. After he emyties
the juice in the spare pot, he dresses the cut by parinz off a slice, limes the

pot and replaces it. In the eveming juice is not lowered. The cut, however,
18 dressed and the pot is given a shake,
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7. A good tapper can look after aboat 20 to 25 trees working from 6
to 10 and again 5 to 7. Tapping season lasts from February to May. From
the beginning of May field work compels them to give up jiggery-making.
It may be remembered that from February ¢, April end, these people have
not got mnch work in the field and tapping Palmyra trees and making
jaggery gives them remunerative employment.

Jaggery making from sweet foddy in 3IMadras.—After once the sweet
toddy is lowered (either from Palmyra or from Cocoanut palm) it is dealt
with the same way of making jaggery. There are some local differences in
the construction of the ovons on which the juice is boiled but no diference in
the ovens and boiling pots is made for Cocoanut and Palmyra juices.

Ovens.~—There are two principal types of ovens specially constructed for
jaggery-making thongh sometimes jaggery is made iun the kitchen on the
ordinary chul. Generally jagiery ovens are built outside the cuttage either
in a kacha shed or under the sha le of a tree near the cottage.

1t will be scen from the sketch Plate VIII B that the oven is built in a
rectangnlar mound 3’ x 3’ raised about 1§’ above the gronnd level. There is
no ash pit nor exit for smoke provided. The smoke escapes by tao sides of
the pots. Itisacomponnd oven with three mouths but fed only through one
common feeding hole. After a time when the juice thickens the contents are
trausferred to only one pot where it is finally made into jaggery .

Oven IT.—At and round about Palghat single ovens are in commion
use, As at Coimbatore these are bailt in a raised mound either in a shed
or under a tree. Besides feeding hole the ovens are provided with exits for
smoke to escape

Hero generally the biiling is not cympleted in one stretch. As they
got juice it is boiled to a certain cousistency and storod till sufficient
-quantity is collected when it is boiled down to jaggery.

Fuel.—~Palmyra leaves anl dvy leavesof shed trees and waste grass
is used as fuel. I d» uot expect shat they worry about fuel. Boiling juice
is a daily routine like covkinz and moreover it al nits of any kind of fuel,
leaves, grass, waste folder, branches, twigs, & The fuel his to bs fed
continnously in small guantities.

Utensils.—For making jazzecy they use wide mouthel earthen pot
(se¢ the picture of oven attached). I'or removing scum the kitchen * pali ™
is used. For stirring the juice a ladle is made by putting a handle t) a
Cocoanut shell. When jaggery is nearly ready, it is stirrred and rvabbed
with a thick end of the froud of Palmyra and when it bagius to set, itis
transferred to a number of mounlds or cmpty Cocoanut shella

Boiling the juice to jaggery.~1 have already under the heading of
ovens stated that in some parts the operation of boiling 'is finished in one
stretch while in other places they evaporate two-thirds of the quantity and
collect the comparatively thicker saccharine solusion till it accumulates into
a fairly large quantity and then boiled to jaggery. This finishing boiling
is important and is attended to carvefully. Almost everywhere in the
Madras Presidency, jaggery-making is eutrust:d to women The male
members deliver the juice at homs to their females aund are then free for
their field work. 1f there b: no fumale in the family, the male folks will
engage a woman on wages at least for the second or final boiling.
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When the juice is received ants and dirt are remouved by the hand and
the juice slowly transferred to- boiling pot. The residue, generally lime,
left at the bottom is not generally taken in. After about .5 to 20 minutcs,
whitish scum rises to the surface which is removed aud whea it begins to
heave up, few cistor beans ara crushed and pat in,  Oil has get remarkable
effect in allaying frothing. After putting crushel castor beans the jmice
is well stirred. It then does not require much attention except attending
the fire and occasionally removing the scum that comes up. It takes about
two hours to finish boiling. As it approaches completion the fire in the
oven is lowered and the contents of the p .t stirrel. The woman then wets
her fingers in cold water and takes off a little of the syrap from the stirring
frond by her thumb and feels it in cold water. TIf it is ready it hardens
quickly. The feel is the sime for cane gal and I could without difficulty
strike several boilings.

‘When jaggery was ready, the pot was taken off the oven and kept on
hot cinders and ashes. The attenling woman then rubs a part of the
inside of the boiling pot with the stivring frond till jaggery begins to set
hard. Meanwhile the mould planky or cocoanut shell are washed with
cold water. Before the moulds get driel the jaggery has to be transferrei
to theso moulds. It sets there scon and in about 15 to =) minutes perfect
moulds are taken ont. The moulds leave a lit:le 1reacle or molasses 1n the
holes of the plank. The perc:ntige of jaggery to sweet toddy varies
from 13 to 13. 1In a test at Tinevelly I got 11+°5 palams of jaggery from
84 palams of sweet toldy thus giving aboat |7 per cent. jaggery (it is
perhaps exceptionally good jwice). It almost tallies with Briz reading.

One man generally attends abont 25 trees and gets time to look after
the field work (he geuer‘a.lly has got few rice fields) and his wife turns the
juice into jazgery and sellsit  Supposing hoe hired 32 trees to be sure of
getting juice from 23 trees thronghout the season, he hLas to pay Rs, 4
(at anpas 2 pertree). Trees yield fiom § lo 2 gallons and some fail eaclier,
It is therefore difficult t get average. Mr. S. Ramalingam Pillai gives
54 gallons per tree per seas'n. Madras Bulleiin No. 25 gives 48
gallons (it gives 6 maunds which means about 48 gallons).

Taking therefo-e 40 gallons as the average yield per {ree, the man
who taps 25 trees a day gets 1,000 gallons or 10,000 1bs, of sweet toddy and
this at 16 per cent. yields 1,600 lbs. of jaggery. Taking the rate (at the
Parry’s shop) at 23 lbs. this quantity fetches about Rs. 61 for his labour.
As said above he has to pay Rs. 4 to 5 to the owner of the trees. He any
how makes Rs. 60,

Scope for Palmyra Industry in the Thana District.

In the beginning of the report [ have given the rough distribution of
this palm and have given rough idea of the prospective business. Here 1
will limit myself to the yields of toddy per trec and the percentage of gul
in the juice and will try to show what a family working about 25 trees can
expect to make.

It is difficalt to get fa'r average of toddy per tree in the absence of
extensive trials. 'The soil in which the tre:s grow have considerable effect
on the yield. The yield varies in the different seasons of the yecar. The
sex of the tres has influence on the yield. Female trees yield more. There
are two seasons in the Thana District, Shalu (Jeptember to Decemiber) and
Bharkala (Fobruary to May end), the latter being more important. Ia
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November 1913 tests were taken by the Abkari Department and as a result
they got 968 gallons of toddy from 41 treesin 31 days. The gul-making
season may be reckomed from December tov May (about 120 days). In
Madras they get about 90 days only. (It may be remembered that they
get two rainy svasons.) From the data supplied by these tests the average
per tree in a season comes to 01 gallons. While conducting experiments at
Bassein [ took some tests aud my average comes to only 53 gallons per
tree per season. Excise Manual gives 90 to 111 gallons. This yield being
takeu for both the seasons of the year cannot be accepted for gul reason.
In Bengal according to the Excise Manual the yield is 43 gallons for male
and 57 gallons for female trees. 1, therefore, will take 50 gallons as the
average yield per tree for gul-making season.

Percentage of gul—Composite samples of fresh juice as well as
samples from individual trees were tested. The reading of average (fresh)
sample can be taken as 12 Brix. Gul was made several times (it is
comfaratively easy to make gul from Paliyra juice snd we found no
ditliculty). The average of several {rials comes to 10. The juice seems to
be poorer than in Madras. tirix readings indicale the same thing. #iom
each tree therefore about 50 Ibs. of gul cau be got which at 25 ibs. will fitch
Rs. 2 per tree or Rs 50 for 25 trees. If a man gets tree< at 3 annas he will
have to pay Rs. 4-11-0. He will thus get Hs. 45 from his sunbsidiary
industry of making gul from Palmyra Juice.

Possibilities of Making Gul from Cocoanut Toddy in
Konkan and North Kanara.

In the Konkan and North Kanara together there are about 206,729
acres of laud under Cocoanut growing about 1,450,000 trees ; about 25,000 of
those are tapped either for toddy or for distilling arrack. In Thana, Kolaba
and large part of Ratnagiri where they give regular waterings, the average
yield of nuts pertree is about 60 (or when tapped, about 80 gallons of
fermented toudy). In the North Kanara where cocoanut trees are not
irrigated the yield of toddy is shout the same but the average number of
nnts is much low being 25,

The averages of toddy per tree for shops and for gul-making will
necessarily be aifferent For shops and booths, toddy is drawn for about
120 to 150 days. Only molasses can be made in the monsoon, but it will
not pay for rice farmers to make molasses. We may therefore take
50 gallons as the average per tree.

The percentage of sugar vavies in different samples (the reading of
Brix varies from 12 to 20. I could record 1550, 1640, 17-00, 151%,
1443, 1593, 14:63). Taking 16 per cent. as the availab'e gul, a family
working 20 trees will get 1,000 gallens (or 10,000 1bs.) juice or 1,600 lbs. gul-
which at 20 lbs. (it is sold at 17 lbs. in the Soath Kanara and Coimbatore)
will fetoh Rs. 80. Supposing he pays Rs. 25 for the 20 trees to the owner
he makes Rs. §5 from his secondary industry.

There are a large number of professional tappers in Kanara and this
industry will suit them best. In the adjoining District (South Kanara)
they enjoy this privilege and the people in the North Kanara are very keen
on this industry.

Cocoanut gul industiry seems to snit Kanara alome. Jn the Konkan
where the yield of uuts is bettor it is not profitable to go in for gulmaking.
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In the several Districts of Macras, gul is made from cocoanut sweet
toldy. In my tour I could see this industry at and near Coimbatore,
The industry is pursued by tapper class who side by side cultivate some
lands as well. They pay abont a rupee to the land-lord (Mr. Vellingiri of
Vellaikner gets Rs. 480 a year for 4U0 trees. Mr. Raju of Coimbatore gets
Rs. 25 besides 175 cccoanuts for his 39 trees). Asa rale trees are tapped
for two years and then allowed to bear nuts for two years alternately. In
my trials at Coimbatore [ got 164 and 178 gul and gul conld be sold at
16 1bs. a ruppe. The process of making gul is exactly the same as describ-
ed under Palmyra gulin Madras.

Jaggery-making from Kitul (Bherli Mad, Caryota
urens) in Ceylon.

In Ceylon these trees are numerous. It is said they might occuppy
over 3,000 acres. They are tapped both for toddy and for making jaguery
and sweets. Large quautity of this jaggery is consumed in Ceylon and some
exported out of the istand.

Toddy —The spathe has to be worked before it bursts and thin slices
trimmed morning and evening. For toddy they use the same chatties
without adding anything or smoking those.

Jaggery-making.—The process for trimming is the same as for toddy.
They however put some bark of ‘“Hall” (Veteria accuminata) leaves of
Aukenda (Acronychia lanrifolia) to prevent fermentation, The average
quantity of juice from a tree per day is onme gallon. The percentage of
solids (or for rough purposes jaggery) is about 11 per cent. Tapping
season of Kitul lasts for eight months. They therefore make about 260 lbs,
of jaggery from each tree. The percentage of gul in Kitul juicein Bombay
is about the same as in Ceylon (Brix reading being 14).

The process of making gol is easy. They simply boil the fresh juice
till & syrup of right consistency is got when the boiling pot is taken off
the fire. When jaggery becomes sufficiently cool it is put im shells to
make small mounlds.

We have not got much scope for Kitul-gul. We have got a few
thousand treesin Nagothna Petba, Alibag and Roha Talukas. These are
tapped for toddy. It is however worth.while trying the vegetable preserva-
tives in making gul from Palmyra and Date. I have written to the
Foreet and Botanical Departments about it and if these be avsilable in our
Presidency, I will try these sometime. N
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APPENDIX II

OBseRvATIONS BY MRr. P. C. PariL oN THE QUANTITY PER TREE,
CHEMICAL COMPOSITION, DETERIORATION IN KEEPING, EFFECT
OF DIFFRRENT PRESERVATIVES, OF THE JUICES AND
GULS OF PALMS,

. A.

Quantities of juice obtasned from Palmyra per tree during one night
: (12 hours).

Observations tal:n - Dassein, B¢ and 7th March 1915,

/ ]
Mark | Mark [

{ Brix reading 1} Mark | Mark | rix reading

b 1 the | Quantity srrected foF : | Quantity
Trea | pottt] il e, [ Tree” ! ot | inlhs. fomperatirer
1 2 1 3 J 1 5 { s 7 ! 8
r Y ! ! !
| i ; ; :
1{ a 85 1058 I ) ' oa : 4 1058
b a5 CE I S L2 10-58
1 1
( l
i : a . 1
2 a | 25 . 1809 2 i
; i b 25
i ; !
gt 2 1208 a | 3
84" ! 8 !
i b 35 1559 b | 3
i " . ]
', i |4 a | 2:5 11-08
i ' !
a | p) 1158 " a 4 10-08
5 ! o5 ‘
bob D) Lo1s9 b 2:3 11-53
e, 9 ( 1059 !
o , ‘ E a | 10-58
[ b 35 ; !
{ -y \ ‘
a 15 - a 2 958
71} : o7 ! .
| b 2:5 1068 | b % 8 | 1058
i i
& 8 108 | . { a | 3 1158
8 ' .
b | 5 ! b 2 1058
! i
9 Y ; 3 1359 | 9 a | 25 1858
“ Percentage : Percentage
g | 14 85 ofeulby | 9 15 40
: N gul by of by
Trees. iPots. ' 1bs. actual trial. .‘Trees. Po“': Tbs. aotng;;l trial,

| i |

This works out at about 4'4 lbs. per tree per day or 53 gallons per
season of 120 days.



APPEARANCE OF THE TAPPED SURFACE SHOW- APPEARANCE OF THE CUT AT THE END OF THE
ING SEVERAL STEPS AS WILL BE OBTAINED AT SEASON IN THE THANA METHOD.
THE END OF THE SEASON IN THE ‘
BENGAL METHOD.
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BENGAL METHOD SHOWING THE APPEAR-
ANCE AFTER THE SECOND STEP IS CUT OUT.

TYING OF THE PoT, THANA METHOD.

BENGAL METHOD FIRST NOTCH READY.

(also showing the simple and speedy
method of suspending the pot).
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Quantity of Jusce obtained from Date Palms per tres during night

(12 hours),
Lot A. " Lot B. ;I{ Lot C.
|
Tyt T { I '
- Mark | Mark ‘ l | Mark - I
tit, 1st nd 3rd | 4th 1st 2nd 8rd
on the e o 1ho night, night. | night. | night. oo m,;ht.i niglin.‘l night.
' 38 4 5 8 . 7T 1 8 .98 10 “ 1
! s | s | oa [ 2bs [ dbe | e | s
1 38 i 115 (25|83 )08 | 1 5 |5 |42
i 1
2 15 3  875|21 |5 2 42 |5 |33
3 15 | 3 49 |25 | 43 | 3 8 | 45 !s-s 43
4] 8 4 8T 55|83 381 45 |5 |58
: | i i i
5 2 ;5 45 08 12508 , 5 75,5 |68
i i h
6| 2 6 3 3 |55 67 6 5 |38|6
1
7 2 785 |45 | T5 85 765 58 |5
8 15 8 5 |5 [04 |42 | 8 | T5 65 |66
. { ! : . E
9 3 9 | 5 } 33 18 18 ' | |
| |
10 1 o e8| 4 |25 815 |
i ‘ | i ! |
11 2 \ ; " i !
12 1 | | ) ‘
J ‘
i 1 ! I !
13 05 1 !
14 2 i
' i
15 2 ! | P |
| 1 | ! t
! A x J !
: . ! I i
| 98 | 14080 332 3565 3405 | 4590 389 = 39:80
1bs. 1 ~lbs.  1bs. | lbs.  1lbs. L [ 1bs. \ 1bs. ‘\ 1bs,

It can be said therefore that 15440424 =79 Date palms yielded
295'60 1bs. of juice. The average per tree during one night (s,6., for morn-
ing.collection) comes to 4'3 Ibs., or 387 gallons per season of 90 days.

B 2608
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Comparative Quantities of Date Juice obtasned during day time (ie.,
for evening collection) and night time (i.e., for morntng collection).
Sapjan (Thana).

90 per cent. daring night time. } For details see the
10 per cent. during day time. table below :—

M | coletios.  collenion,
' 1bs, 1bs.
1 5 ‘ 125
2 375 |l 025
3 2 | 050
4 . 375 i] 0-8
] 45 i 17
6 3 i 0
7 33 0:25
8 5 08
9 5 04
10 33 08
i
| |
. 4880 | 675
\ |
B.

Chemical Composition of the Duate palm juice.

Analysis of the Date palm juice for crystalline and mon-crystalline
sugars, acidity, &c., and its rate of deterioration in keeping :—

| {
|

Sugars.
Acidity in | Brix reading | Refracto-
terms of corrected meter .
KOH grms, for tem- eorrected for|  Opgtal. - Non-crystal-
per 100 c.o. ! peratnme. | temperature.| ligaple. lizable.

i | per cent, per cent.

Average sample juice taken at | 00663 L 1986 b 1870 9-00 1-80
8 a.m. I i
i :
Average sample taken at| 0030 .  12:90 13-80 980 1-30
6 a,m. 1
Do. do. w0050 1158 13+20 913 127
Deo. do. .. 0051 1022 @ 1064 8'10 1:80
Day collections average sample L 0:3009 i 1330 13-80 491 500
taken at 6-30 p.m. 'l




"3

Rate of deterioration as shown by the same sample of juice kept
for four days:—

! Brix reading corrected | Acidity in KOH grms,

Date. Time, | t0 170 e, e 100 1bs. juice.
|

30-1-1915 ’ 9 a.m. 10-58 0-0357
., ; 1pm. ' 1047 00561

" 5 p.m. ‘ 10-20 0-1122

, 9 p.m. 1015 02703
31-1-1915 9 a.m. \ 965 0-8825
» 1pm. : 9-00 04335

" 5 p.m. | 835 0-4590

" 9 p.m, .r 8:00 04845
121915 9am | 720 06375
" 1 p.m. : 6:80 07140

. 5 p.m. : 570 0'8160

" 9 p.m. 500 08415
2-2-1915 9 a.m. 1 4:00 ‘ - 08926
" 1 pm. : 3-50 j 00384

n 5 pm. : 300 1 09843
,, 9 p.m. ‘ 2:90 | 1'012
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C.

TABLE SHOWING THS EFFECT OF DIFFERENT PRESERVATIVE TREATMENTS
ON Pary JuicE (Nira oR UNPERMENTED AND Mady OR FERMENTED).

Oocoanut Juice.

Nira wast collected in baked pots com.

Nira wag collected in baked i it i Madi colleeted as usual in
pots. i mon stock received st:ngmal reading the same pots.
1
!
@ o = . | b4
H 1 ] N P8 g ! 2 ‘1
g g g g |y B
$ § | % L2 | & <
< £ 54 Ps 5
° [ o o g | o
< g -] o _s
B g g2 | 8 2 g
= = =5 1= B ! 5
3 . 2 | . = ' s
] 4 -pe - T Loy
g S 3§ . g <, . P .
i i’é ig = i 13 -E' ; = |E =
& 5 S i 3 © ° 5 ]
o |<gcE | E s |45 |2 B 8 = Bog
s |g3 || s ¢ ¥lgoqz o3 0§ sslg %
SRR N - N S S -
2 |8 8% | £ g | 8,8 |a 2 = 2% £ g
g4 | g5 lgg| 4| 5 |[gil2 |g: 4 & 2 % 2
s E—g =2 | 3 £ & | By &g % ! 2 %3 : s £
1 2 D @ 2 - -1 o (=) - o (=]
B |82 (%3 8| & |8 ’ PS8 8 08 F2 ! 8 @
By B | me & @ [ mE &S B @ = F | B @
1 9 3 4 5 6 ( ? 8 i 9 10 1 | 13 18
—_— ( [ ! }
1400 1395 | 1400 | Tam. Fresh. |1475° 1550 |1475| 8 am. Fresh ... 775 | 8am.
i i ‘ i
! 9th ; i 13th 1%th
1400 | 1895 | 1400 [3pm. 8 hows. 85 | 1590 | 950 1p.m. After | 500 | 8pm. | 7 hous.
' | | ! 29 -
i 9th P 14th | hours. 12th
| ! .
1400 1395 | 1400 | 1p.m. 2ud day. 5-00} 1575 8 p.m. | hse €50 | 9 pam. | 13 hours.
. i ours.
10th ; : 14th | 18th
i I
1400 , 1395 1400 | 1 p.m. 3rd,day."‘ 400 8am. |@nddsy. | 060 | 8am. | lday.
1th ] [ 15th 13th
1450 1325 1400 | 3pm. "4th day.i s~5oi i a.m. 000 | 1pm. | 1day.
D 12th ‘ i 15th 13th
1400 | 1395 ] 14'00 | 1 p.m. b&th day, ’ 150 | 1 p.m. | 8rd day.
‘e i :
: 13th | f 16th
| .
1400 1350 ! 1485 | 1 p.m. 6th day. . 1'00; 1576 | 100 1 p.m. | 4th day.
! |—— | ! |
i 14th i | 17th
i | |
1460 TR N 1pm. I ! i %
: f
} ) 16th l E f : |
| ! i | |
1460 1850 146 | 1pm. | | k !
1 . i i
| 17th 1 I [ !
' i i | l
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Date Juice.

Sugars.

i Acidity in ! Brix reading Refractome-
¢ terms of | corrected ter correct-
! KOH grms. : for tempera- ed for Cryst:lx‘xliza- Non-crystae

' per 100 ¢. c. " ture. temperature. able 1lizable
i ! per cent. per cent.
5 |
s | 1;
Night collections taken  0:0357 @ 1058 10-30 7:50 ©1-38
in new baked pots and E 1
tested in the morning . ‘
at 7 a.m, . |
Average sample  taken | Neutral. ' 945 = 10-70 628 i 121
at 7 am, in pots that' j : |
were limed, | |

D.

CoMPOSITION OF THE SiMpLES oF GuL FROM DATE AND BraB
Pary Juice.

Date Palm.

o @
p.c. p.c.
Moistare 844 8:40
Ash : 280 $-27
Chlorine 065 1112
Non-crystallizable sugar 8:00 8:16
Crystallizable sugar 7301 | 7873
Acidity (Grms. KOH per 100 grms. of gul) 0-26 0:26
Brab Palm.
¢} (2)
p.C p.C
Moisture 52 81
Ash 1-2 23
Chlorine 10 14
Non-crystallizable sugar 40 97
Crystallizable sugar 83-8 76°1
Acidity (Grms, KOH per 100 grms. of gul) 0-25 *61
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APPENDIX ITI.

DaiLy QUT-rUT OF JUICE AND (UL OBTAINED FROM DATE PALM AT TADGAON
(Pera UmberGAaoN, Disteicr THANA) DURING THE TAPPING
Seasoxs or 1917-18 axp 1918-19.

Experiments of 1917-18 by Mr. Sorabji’s modified Thana Method of
tapping with 400 date trees : —

|
i Quantity of juice obtained

t

]
|
i
!
I
i

{n wailons.
Date. S ——-—] Brix reading.
Morning.  Evening.
_ e
5.19-1917 10| Bt
5

6-12-1917 16| 16

7-12-1917 19 u‘ :Not available.

812-1917 2 T

9-12-1917 24 | 15
10.12-1917 21 'Not available.
11-12-1917 j 23 -

‘ l

19-12-1917 | 26 P ; ,
13-12-1917 : 98 j‘; ' ‘ 154
14-121917 1: 25 § ‘ 16
15-12-1917 : 38 g ] 1
16-12-1917 1 36 E:% 143
17-12-1917 E 4 S ot available.
18-12-1917 | 34 “ N
19-12-1917 47 | »
20-12-1917 88 *f »
91-12-1917 4 "
92-12.1917 a »
93-12-1917 55 -
94121017 44 »
25-12-1917 49 »
26-12-1917 43 ”

e

l

! Quantity of gul
obtained in lbs,

92
253
28}
82
32
28

313
32
35
43
50

43
57
45
53
563
65
56
56
60

Quality of
gul.

brownish.

' Sticky.

|Solid to some
extent.

Sticky.
Solidified.
Sticky.
Not available,
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APPENDIX III—contd.

Qunmitiynofgjn?ligg obtained | A
Date. Brix reading. | Juantity of gul Quariey ol
Morning. Evening.
{ |
97-12-1917 ‘3 48 Not available.| 58  Not available.
8121017 63 T Soft.
99-121917 Il noo ST 82 -
80121917 . 61 6| 80 "
31-12-1917 2 6 W om L
1-1-1918 | 81 15 97 | Sticky,
2:1-1918 | " ST T Soft.
3-1-1918 9 | 16 ' v,
4-1-1918 86 \ 13 102 R
5-1-1918 84 ‘ Not available. 99 - Sticky, soft.
6-1-1918 51 ! | 92 Hard.
7.1-1918 \ 82 . ; "Not available.% 95 Soft.
8-1-1918 ; 87 § " 1Q0 "
9-1-1918 ) a1 § . . 108 Hard.
10-1-1918 | 93 - 12§ 16 Soft.
11-1-1918 Pt g 1 ,
12-1-1918 } 90 72 13 106 Sticky, soft.
13-1-1918 ! % “ 13 : 120 Sticky.
w1108 92 Notavailable. 106 |  Soft.
15-1-1918 ) 9 . 10 .
16-1-1918 | 9% 12, 11 ,
17-1-1918 | 85 o1 106 | y
18-1-2018 l 99 13y L 115 ¢ ,
19-1-1918 5 95 143 BT .,
201198 . 100 | By | 1w,
91-1-1918 I 108 | ‘Nobavailable, 125 |
29-1-1918 ? 103 » 115 ‘ »
93-1-1918 . , 115 )
24-1-1918 l 109 | " 114 | Good gul,
i hard.




APPENDIX JII—contd.

Quantity of juice
obtained in zallons.

Pate. —— Brix reading. lggggg;g of gl Qunht) of
Morning.  Evening |
JR——— ] L
|
2511918 93 12 | 112, Good gul
i hard.

26-1-1918 _ 109 Not availa.ble.f 119 iNot available,
97-1-1918 9 .o 185 ,
98-1-1918 120 , 134 N
29.1-1918 112 123 130 .,
30-1-1918 116 Not available. 125 "
81-1-1918 106 " 119 "
121918 112 " 120 Hard.
2.2.1018 13 " 129 "
3-2-1918 106 " 115 Y
421918 110 124 135 "
5-2-1918 113 g Not a.va.il&ble.t 127 "
g2-101% B2 | & » | 10 \
7.21918 97 :g . L 102 .
8-3-1918 107 2 w01 »
9.2.1918 113 ; , E 122 »
12.9-1918 107 124 1 ”
11-2.1918 108 12 1 118 "
12.2.1918 02 j 123 120 .
13-2-1918 9% | ; uy o1 )
1421918 104 | 19 "
16-2.1918 114 11 I 125 "
16-2-1918 99 13 ‘ 124 »
17-21918 95 om0 "
18-2-1918 83 ; 123 : 100 "
19-2-1918 0 ‘ 1 108 Soft.
20-9-1918 93 123 } 118 Good.
91-2-1918 101 113 m "
2321918 97 133 125 n




LA

o

APPENDIL {1-=eontd.

| g, | |
. T e | SR | O ¢
Morning. Evening. } }
| |
23-2-1918 108 o1 | us Good.
24-2-1918 83 Loy 5 107 ”
95-2-1918 108 1n 3 115 Boft.
96-2-1918 97 11 ’ 150 "
27-9-1918 98 | 113 115 "
28-2-1918 108 | 11 ' 130 ,
1-3-1918 110 103 115 'Not svailable,
9.3.1918 88 | uy | s L
831918 83 10 ; 95 »
4-3-1918 88 | 113 , 104 »
5-3-1918 100 Not availlable. 120 »
6-8-1918 102 w18 "
7-8-1918 9 g noo o
8-8-1918 no | Not.mlable.j 129
9-8-1918 93 § . | 110 .
10-3-1918 82 3 I .
11-3-1918 95 2 - 10 | -
12-3-1918 " 90 " 01 "
13-8-1918 99 " 120 )
1431918 97 " 17 ,
15-3-1918 92 | 113 110 "
16-3-1918 L g, 1 "
17-3-1918 103 | Py ¢ 120 "
1901918 | 96 S 115 N
19-3-1918 a0 T 112 "
90-3-1915 Lo 113 113 "
21-8-1915 a i3 106 "
23-3.191¢ e Com 109 Y
23-3-191% i 85 ; o »

B 9609
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APPENDIX ITI—contd.

i Quantity of juice
obtained in gallons,

Date. e
Morning.
24-3-1918 83
25-3-1918 104
26-8-1918 108
27-3-1018 100
28-3-1918 96
29-8-1918 S
80-3-1915 3 S
S 53
31-8-1918 é-(g L‘J?‘.
1-4-1918 S
2-4-1918 66
3-4-1918 98
4-4-1918 78
5-4-1918 88
6-4-1918 104
7-4-1918 82
8-4-1918 100
9-4-1918 101
10-4-1918 96
11-4-1918 110
12-4-1918 108
18-4-1918 86
14-4-1918 04
15-4-1918 92
16-4-1918 80
17-4-1918. 98
18-4-1918 99 !
19-4-1918 &7
20-4-1918 R
21-4-1918 96 I{

Even

No collections taken.

- - Brix reading,

ing.

i
| Quantity of gul
obtained in lbs,

'
i

Quality of
gul,

Not available.
t

99
120
123
112
106
Not available.

110
90
102
113
91
109
107
104
116
106
95
98
100
85
103
97
91
95
100

Not available,




Date.

22-4-1918
23-4-1918
24-4-1918
25-4-1918
26-4-1918
27-4-1918
28-4-1918
29-4-1918
30-4-1918

€l

APPENDIX !1i—~contd.

1
Quantity of juice
obtained in gallons.

|

Brix reading. Quantity of gul

Morning. ) Evening.
59 Not available 55
90 N 94
67 ‘ g | . : 7
! o4
7 | & 74
i 8 :
64 ' 2 " 68
8
67 | 3 . 70
! 8
8 |z v 52
76 [ " 80
48 l . 54
—_— e |

oltained in Jbs.

i

Quality nf
gul.

Not available.

QuUANTITYT OF JUICE AND GUOL DAILY OBTAINED PROM (00 TREES oOF
Datn Pary BY MR. SoraBJI PATEL or TapGaoN, PrTa
UnBERGAON, District THANA, IN THE Sgason 1918-19.

13-12-1918
14-12-1918
15-12-1918
16-13-1918
17-12-1918
18-12-1918
19-12-1918
20-12-1918
21-12-1918
22-12-1918
28-12-1918
24-12-1918
25-12-1918
26-13-1918
27-12-1918

‘ 28 Not available. 45

: 89 " f 61
87 " I 59
47 " 71
36 " 63
37 § " 58
45 fé " 75

| 52 g " 78
52 8 » 82

| 51 < " 78

T’ 52 " 82
59 ” 87
54 ” 84
58 " 903
60 | ’ l’ 82

i

T

'Not available.
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APPENDIX III-—contd.

Quantity of juice
Obfaineii o o ! Briz reading. ': 8%‘1,':;{?{11%{1 Quality
Date \ ] | - inlbs.  ofgal
Morning. 1 Evening. [ : \
' N |
28-13-1918 0 Not available. 96  Notavailable.
29.12-1918 59 Y 85 .
80-12-1918 64 " 89 .
81-12-1918 59 | . 84 .,
1-1-1919 65 I | i
9.1-1919 66 ., 94 )
8-1-1919 64 Y 86 i
4-1-1919 59 " 78 E .,
5-1-1919 75 " 98 .,
6-1-1919 71 » 100 E .
7-1-1919 59 g " 94 ! "
8-1-1919 83 E w10 | .
9-1-1919 75 é . 13 | .,
10-1-1919 73 3 o, 100 .
11-1-1919 81 2 oo 108 "
12.1-1919 87 w | 109 ”
13-1-1919 8 | » l 116 .,
14-1-1919 96 w1 1m .
15-1-1919 86 S BT .,
16-1-1919 85 w1 105 .
17-1-1919 101 | 136 "
18-1-1919 84 ” ! 104 "
19-1-1919 . 89 ” i 110 "
20-1-1919 i 92 » 113 "
21-1-1919 o7 " 119 "
2211919 | 92 y 112 W
93-11919 i 93 " 113 o
24-1-1919 ‘ 05 » 114 "
28-1-1019 2 93 ‘ ] uz "
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APPENDIX TII1-—contd.

algmisatisie | | t
Date.  Brixreading. | 4o} obisined Quality
Momizg. Evening. ‘ ] in lbs. 4\ of gol, -
T ‘ |
96-1-1019 o1 ! [Not available’ 110 Not available;
27-1-1019 ] 95 | . 19 "
98-1-1919 88 " 110 .
49-1-1919 Not available.! " JNot available. »
80-1-1919 - ' . 12 "
81.1-1919 * 93 S 8 .,
1-2-1919 I » 104 )
2-9-1919 103 ! A R € ,
89.1919 102 L, 1m0 .,
421919 93 . . w )
5-2-1919 93 . 116 .
621910 102 2 " ‘ 126 "
7-2-1919 85 3 , 105 .,
8-2-1919 | 88 g . . lia "
9-2-1919 101 ZS " ; 125 "
10-2-1919 91 e w L 108 "
11-2-1919 93 = " ‘ 116 »
13.2-1919 o7 " , 11¢ "
13-2-1919 ’ 87 * " ' 102 "
1421919 93 Y l 117 "
15-2-1919 95 " ! 112 ”
16-3-1919 75 " | 9% "
17-9-1919 91 . 118 "
18-2-1919 99 " 120 ”»
1921919 75 " o | "
90-3-1919 [ 94 " 114 "
91-3-1919 } 88 W | 109 "
22-2-1919 79 " 93 '
28-3-1919 o7 o 120 |
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APPENDIX IIT—contd.

e e | cuattiyet |
Date. e | Brix i ‘ gol shiained Quatily of
‘ Morning. Evening. - wj }
i %
24-9-1919 59 Not available.:' 108 Not available.
95-2-1919 : 70 . 83 | ,
26-2-1919 93 ” 18 "
21019 92 " w4,
98-2-1919 ; 74 " 87 "
1-3-1019 89 ,, e -,
2-3-1919 88 " e "
3-3-1919 61 " 85 "
4-8-1919 3 88 g " 113 "
5-3-1919 84 w110 "
6-3-1919 65 N 80 .
7-3-1919 i 92 " 118 .
8-3-1916 .l 89 g . 11 .
9.3-1919 ‘ 60 4 " 76 »
10-3-1919 79 g " 101 .
1ws1019 | 85 20, 106 .
12-3-1919 5 57 é ! " 74 "
18-3-1919 72 ! b 94 "
14-3-1919 7 66 " 83 "
15-8-1910 53 " 75 "
1631919 65 ” 82 "
19-3-1919 , . : ., Nil. ,
18-3-1919 J 5 é " " "
19-8-1919 !‘ :;9;3: \ | " » »
20-3-1919 % g‘, : " ” "
21-3-1919 e ! " » "
92.3-1919 " " "
93-3-1919 l 64 . 81 "
9¢-3-1919 53 | N 53 "
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APPENDIX

IIT—contd.

Quantity of juice
obtained in gallons.

1

|
i

Dt b rsing, | Qg o gl Qulty o
Moraing. Evening,
| |
25-3-1919 63 Not available. 69 Not available,
26-3-1919 47 " 53 "
97-3-1919 75 y 81 "
28-3-1919 67 ” 4 "
29-3-1919 51 Y 66 »
30-3-1919 76 " 83 ,
31-3-1919 70 , 76
1-4.1919 53 " 57 "
241919 72 " 80 »
8-4-1919 68 " 79 "
4-4.1919 49 " 52 "
5-4-1919 8 E ” 86 »
6-4-1919 68 {z Y 76 "
7-4-1919 50 & N 57 "
8-4-1919 8 % Y 86 "
9-4-1919 60 & . 68 y
10-4-1919 50 . 57 »
11-4-1919 80 , 88 N
12-4-1919 54 " 61 "
13-4-1919 44 " 53 "
14-4-1919 67 " 75 "
15-4-1919 59 " 66 .
16-4-1919 48 " 56 "
17-4-1919 7 " 80 »
18-4-1919 63 " 61 M
19-4-1919 a1 " 49 ”
20-4-1919 65 " 73 "
21-4-1919 53 " 61 N
22-4-1919 45 ,, 53 I »
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APPENDIX iif—contd.

! Quantity of juice
j obtained in gallons. ) Qnautity of Qualit
Date. Brix readiug. | gul olitba' ed of gul.
i .
, Morning. ! Evening,
23-4-1919 59 Not available, 67 Not available.
24-4.1919 43 g » 52 »
25-4-1919 38 C| " 4“4 "
26-4-1919 57 g " 73 "
-
27-4-1919 .3 b » 44 "
Q
28-4-1919 36 z° » 38 »
29-4.1919 44 i " 47 »
80-4-1919 83 » 35 »

POONA; PRINTED AT THE YERAYDA PRIBON PRBSS,
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