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REPORT ON 'THE GOVERNMENT EXPERIMENTAL PUBBER
PLANTATIONS IN THE BOMBAY PRESIDENCY.

INTRODUCTORY REMARKS,

Y. In accordance with the orders of Government I was deputed to inspect
and report on the Experimental Rubber Plantations in the Bombay Presidency.
1 accordingly left Coonoor on the 4th May :gog, and reached Mangalore
at 10 p. m. the following day en route to Gairsoppah. Owing, however, to the
cyclonic storm which occurred, I was storm-bound at Mangalore till the arrival
of a steamer on which I embarked and which sailed on the 13th idem for Kumta.
I arrived at Kumta at about 10 p. m. on the 14th and proceeded to Honawar,
12 miles distant, the following morning (15th), where [ was met by Mr. Coppleston,
the Divisional Forest Officer, 5. D,, Kanara. On the 16th Mr. Coppleston took
me by boat up the Shrivati river, 20 miles, to Gairsoppah, where the principal
rubber plantations are situated, and showed me over them on the 16th, 17th,
and 18th May. . T )

2. Origin of the Plantations.—The idea of starting rubber plantations
in the Presidency originated by the Bombay Chamber of Commerce bringing
the importance of the question to the notice of Government. The Govern-
ment took a favourable view of the matter and decided, in the early part
of the year 1906, to open a few experimental rubber plantations in different
parts of the Presidency. The necessary ‘arrangements were consequently
"made for the Forest Department to open plantations at Gairsoppah in the
Southern Division, and at Kadra in the Northern Division, of the District of -
North Kanara; at Mulund in South Thana and at Pelbar in North Thana.
Rubber trees were also planted in the Bassein Fort Botanical (iarden and a
few odd trees in different places in the Presidency about the same period.

GAIRSOPPAH RUBBER PLANTATIONS,

3. Sitwaton,—Gairsoppah village is situnated at the foot of the Ghats about
20 miles inland from Honawar up and on the north bank of the Shrivati river
and about 251 miles by road from Bangalore. Two clearings have been made
in the locality for growing rubber — one (2} about 70 acres in extent being on
the site of. Old Gairsoppah, formerly a Jain town of considerable size and import-
ance, and the other (), also about 70 acres in extent, in the Holegar coupe of
Kabbinhakkel Forest near the 250th mile, and on the south-eastern side of
the road from Bangalore. Old Gairsoppah lies on the south side of the Shrivati
river near the tidal limit on a faitly level piece of ground about a mile or more
above the present village of Gairsoppah. The new clearing in Holegar coupe
is on the north side of the river about one mile from New Gairsoppah and about
two and a half miles from Old Gairsoppah. It is chiefly on the irregular north-
western and northern slope of a hill, the highest point of which is 390 feet high
(vide paras 32 to 26 and photo No. 8).

The situation of Old Gairsoppah and Holegar are shown on the accome
panying map (vide Appendix IV). 1
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4. Yempemture.—Whﬂe at Gairsoppah in May 1909, I took the following

tem peratures —_

By my Thermometer, By the Plantation Thermometer.
PR Tt o ] L
- | Tempera- T | Tempera-
Date. Hour. . . tyre --{ - -~ Remarks., - Date, — 1 Hours “ture Remarks,
recorded. : ’ ) : recorded,
May 16 ..| 8pm. 843° | Outside in the open at .
the District Officer’s|
- bungalow.
g.p.m. 83°. Do.. . .
| 1o-25 p.m. 78° Do. -
» 17 -] 6am, ; 75=}: Do, - . . ves
) 7 a.m. 78% DO . aae. LT
' g a.m. 88% |In the rubber plamta-I May 17! ¢ am. 84° 1Y U“geﬁ the:f heilvzy
. ' shade O e
tion under the shade| Co | Serandah of the
. of trees. [ : 7 plantation store,
11-15 a.m. g1° Do. Do. I1-15 a.m. 8g° with air blowing
12 noon. g6~ " Do. Do. 12 noon. 92° through the house,
. 4 p-m. 92° |In the verandah of see ves
' . the District Officer’s
: bungalow.

Note—The temperature of Honawar is—Maximum $8° minimum 84° (zide Appendix V).

The following statement shows the menthly minfmum and maximum T cmperatures, and dates on which

they were recorded, at tre Government Experimental Rubber Plantation, Gairsoppal (taken from
tke Register of Weather Observations mainiained ai Garrsoppak).

1908, TO00:
i . H | .
‘ | Dates on i Dates on ! Dates on Dates on
Month. .| which [ which ' which which Remarks.
Mini- 1 minimum | Maxi- | maximum | Mini- ;minimum Maxi- | maximum
mum. | tempera- | mum. | tempera- | mum. | tempera- | mum. | tempera-
l, tures were tures were ] tures were tures were
i recorded. ' recorded. i recorded. recorded.
R ; ]
anua ...1 60° j2ath, 2&th o i, 1st ’ O i1 - 2 Mr. Coppleston informed me
J ¥ ‘?th' st 93 | 3te 58 Jth,I4lh 106 29{1} that :h[:z temperature:dwer]t:
! - taken at a place cover wit
February. 530 12th 108° I 26th 58{J 31‘(‘1 1030 Isth palm leaves in the plagt:tlon
‘ i : until quite recently; but, as
° =2 | - o 1ol ‘ he considared the readings to
March 58 2nd 105° ! 27th 70° i ard, 7thi 110 3rd be too high, he has had tﬁe
. : thermometer placed in the
Apl‘ll ane ]00 14th 106" 6th Isth 74" 2.4th o6’ 3rd verandah of the plantation
and 30th store where the temperatures
y ! w taken. N
May 76° | sth,rothl 104  ist 76° 1 S8th 98° #th* L350 W the 17th May only.
June ] 72° 3oth 100" ; 9th ,
July “t 72° | 24th 8771 oth J ' |
August 72° [sth, 30th} 86° §I4th,27th : .
: and 31st 28th, 29th t
September |  72° 'srth,c2thl 87° | soth '
: i
October .| 70° ‘l 23rd 92° Iz4th,25th ;
. \zﬁth s27th j
_ ’ |
November §  54° l 23rd o1° |3ed, 2gth,
and 3oth ]
December | - 51° \ 29th | 100° |25th,2(th i
|
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oo It will be observed that the highest recorded temperature was 110° in
- March, while the lowest was 51° in December (vide also Appendix V).
Upon the whole, Gairsoppah enjoys a temperature suitable for growing rubber.

8- Rawfall and Humidity : (@) Rainfall—The following is an abstract
~showing the rainfall recorded at the plantation since June 1907, up to the middle

-of May 1909 (taken from the weather observations maintained at the planta-,
tion, vzde also Appendices VI and VIiI) :—

II 1507. 1908, ,P 1909,
100 . .
January { (probably). !} N Nit
February . ‘o Nit Nil
March o e © Nl 0'0g
{}pril - ces Nil Nl
May . 1°26 ‘GO
June wel - 4126 | 36°33 ?J
July o 8040 105'32
August ..o 5568 | 5279
September ... 985 ° 178
| Remark : '
October {1 not much } 224 | L.
rain. '
November ...! No rain | Ni?
December ... Nit ; Nil
I

Total ... 20372

Note~~The average annual rainfall at Honawa? in 11 years (18¢9z—1go2) was
140'42 inches, wide page 18 of the 2nd edition of the Statistical Atlas of the Bombay
Presidency. ' - .

(¢) Humidity.—The Ranger in charge of the plantation has drawn up a
comparative statement (vide Appendix XII} showing the average rainfall, temper-
ature, and humidity of the undermentioned rubber-growing countries in-the East.”
Provided the figures are correct, the averages are as follow :—

1 | LH
1 ' Kelani }
: Singapore, Malacea (F. M. States). | Valley, ' Gairsoppah.
J. : Crylon. |
Rainfall g1 inches I ‘84 inches 1 161 in, 204 inches {in 1908)
Temperature . 79° 29° | 8o° 82° :

; | . R [ 3
! i . Highest
c - 94 per cent. : o
i Highest in Jan.,’ . . Highest
; 8t  per May, June, 06  per
] cent. in July, Aug, : . cent. in .
! Average ‘;\?gv and Average_ﬁ gg‘;‘ aﬂd. .Average_< Pec

" Humidity - {; 79° 574 ) 93" ’ 79° Luwest
| Lowest; Lowest 6o  per

77  per 92 per cent. cent. 1n

! cent. in n Feb., { March.
{ March. Sept,, and
| - Dec. :
i . |

It may therefore be taken that the average rainfall and humidity at Gairsoppah
.are sufficient for the growth of rubber, {The chief drawback however is that
they are not very evenly distributed over the different months of the yeac}

6. Soil.—Mr. Talbot informs me that a great part of Kanara consists of
metamphoric schists and outcrops of gneiss with laterite here and there.

The prevailing characteristic of the soil at Old Gairsoppah is that it is chiefly,
-although not entirely, of laterite origin. '
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An examination of the list (Appendix II) and of the soil samples submitted”
shows that they vary from fine, rich alluvium to coarse, gravelly laterite. Nos. 1
to 8 are from the Old Gairsoppah Plantation; No. g is from the Para Rubper-
No. 2 Nursery on an island across the Kalkatti nullah at the south-east S}de
of the plantation (wide para 17); Nos. 10 and 11 are from the island which
is situated on the opposite side of the Kalkatti nullah to, and a little ‘below, the
" chief or No. 1 Nursery; while Nos. 12 to 15 are from the J0-acre clearmg_ in
Holegar coupe in Kabbinhakkel Forest (vide paras 22 to 26) about two miles .
distant from the Old Gairsoppah Plantation.

Samples Nos. 1,2, 3, 4,9, 10, and 11 are all excellent alluvial soils very
suitable for rubber; Nos. 5 and 6 are not so good, as they contain a good deal
of small gravel; while Nos. 7 and 8 are hard, coarse laterite grave:l, which is
not good for the growth of rubbers. The alluvial soils are found chiefly along -
the banks of the Kalkatti nullah, while patches of the poorer laterite soil are
found over a considerable area about the central part of the plantation. It would
therefore not be advisable to attempt to plant Para rubber in such soil as is
shown in samples 7 and 8 unless large pits are made and filled with-good soil
(vide para 30). Ceara rubber would, however, be more likely than Para to thrive -
in such bad soil (vide para 39).

v, Importation of Seed—QOperations were commenced at Old Gairsoppah
in July 1906 by the importation of 5,400 seeds of Castilloa elastica from Ceylon,
These seeds were sown in a nursery which was made near the Narayan temple
marked No. 1 in the plantation—uide para 27 of the plantation book and pian
of the plantations (Appendix IV.)

. Consignments of 12,600 Para and 6,000 Ceara seed were subsequently
imported and sown in the nurseries in September 1906. In 1907 the following
seeds were imported and sown: in June 20,000 Casétlloa ; in September 40,000
Para; and in October 10,000 Ceara; while in June 1go8, 2,000 Ceara seeds
were sown.

In March 1908 a quarter pound of seed of Cryptostegia grandifiora
was sown. Inround numbers 38,300 Para, 18,000 Castilloa,and 7,450 Ceara
plants resulted from the different sowings of seed (vzde Appendix VIII),

8. Fencing.—The planted and unplanted area of the plantation is encldéed
by a wire fence to keep out, as far as possible, animals that are likely to damage
the rubber trees. Hares are reported by the Ranger to be troublesome as they
cut off the stems of the young Para just above the collar. Porcupines also
do damage and so do sambhur when they can gain access to the rubber trees.

_ Clearing.—The felling and clearing of the forest was done by contract,
as detailed in the plantation book. At first the good timber was removed and
the branches and brushwood were burnt. This year, however, Mr. Coppleston
has had all the branches and useless material heaped in lines between the lines of
pits with the object of allowing them to decay and form vegetable mould, In
this way not only will the latter object be accomplished, but the vastly more
important one will be gained, of saving the leaf-mould which has gradually
been accumulating during the long period since vegetation began to cover the
ruins of the old Jain town among which the plantation clearing has been made

The question of the preservation of vegetable mould, which has taken
perhaps a hundred or several huridred years to accumulate, on lands that are to
be brought into cultivation, is a very important one that is worthy of greater
consideration than it usually receives (vide alsd para 25 below).

10. Pitimmg.—About half the area of the plantation has been pitted at
10'X 10" and about half at 15X 10" and 15"X 15/, respectively. Pitting at the
latter distance was in progress at the time of my wvisit. Where the ruins of the -
old Jain town are much in evidence (vide photo No. 1) pitting is rather difficult on .
account of the abnormal number of stones that are met with belonging to the old
buildings. Prior to the time of my visit, the pits in which failures had occurred
had been reopened, 1 therefore had a good opportunity of seeing the size of |
the pits as well as seeing the general nature of the soil over practically the whole
area of the plantation. It is recorded in the plantation book that the pits were -
made 24" X 24” X 187, by contract. ’
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I'had a good many pits measured and the sizes varied from 16 to 24 inches
in diameter at the top and Irom 10 to 1§ inches at the bottom and from 15 to
16 inches m depth. Very few pits, indeed, exceeded these measurements, nor
coul I find any that was of the size ordered and contracted for, namely,
24"X24"X 18", Most of the pits I saw were altogether too small, being merely
scooped-out cup-shaped holes in whicly the plants are certamly never likely to
have a fair chance, and more especially where the - soil is irclined to he haid,

gravelly laterite (zzde para 13;. It 'is chiefly along the banks of the nullah
that good alluvial soil is found. :

I pomted out to Mr. Copplestone thatld thought the pits were aliogether
too small and that much larger pits should be dug if the rubber trees are to have a
proper chance to grow with any prospect of success.' On the 17th May, at
my suggestion, Mr Coppleston had u pit dug among the teak trees near the
nursery and cooly lines in order that I might give the men a practical demonstra-
tion of the approximate size and depth of pit which I recommend shouid be made
for rubber trees (vide para 30). '

ti. Planting.—In 1907 the first plantings in the plantation were made
10°X10’, on a comparatively small scale, when only 178 Para and 2 Casfiioa
were put out in June; and in August, 164 Cearas were planted out under the
teak trees near the nursery as well as in the nursery.

Clearing and -pitting operations were continued and preparations were
made for larger plantings in June the following season, when 17,472 Para, 1,827
Ceara, 1,350 Casttlloa. and 1,128 Cryptestegia were put out in the plantation.

Both the 1907 and 190§ plantings were made on the following blocks.
and areas :— )

A® . I35 acres (abandoned).

D 10 acres (abandoned—wide para 18 below).
E ... 5 acres. -

F 40 acres.

G 10 acres,

"Total ... 8o acres.

Owing to the secondary jungle undergrowth (v7de photos Nes. 1, 2, and 3), it was
not possible in the short time at my disposal to count the number of rubber trees
alive in the plantation. : -

[ was not shown Block D, but Mr. Coppleston informed -me that .all the
I,350 Castilloa raubber trees which were planted in 1908 in the cleared strips in,
the jungle in this block had been completely eaten up by animals by -October:
last ; that the area had become overgrown with jungle, and that it had been
decided to abandon it (¢/. para 19). . .

Mr. Coppleston informed me that about 15,000 basketed plants, which had
been raised from seed sown in October 1907, were planted in June 1908, the
resultant plants having been planted in baskets and grown in the nursery for
eight. months. - S o .

Owing, however, to a heavy percentage of failures, estimated by Mr. Cop-
pleston to amount to from 5o per cent on the alluvial to 75 per cent on
the laterite soil, the total number of rubber trees existing in the plantation vn_ll
be very considerably less than the figures quoted above, Mr. Copplestop attn
butes this heavy mortality to the prolonged drought and to t}Ee extreme difficult
of supervising the work efficiently, wﬁ:ich, by the way, he informs me, has ha ;
to be Jeft in a very large measure to the care of subordinates on the spot (vidg

para 29). o

12. Shade—A few rain trees, Pithecolobium saman, Erythrina indica,
and Cassia siamea, have been planted between the ru_bber as shs_ide trees, but |
do not think any of them are as suitable as Trema ortentalis (vide para 14) or
as Musa textilis (vide paras 35 and 38).

13 General appearance of the Plants in the Plantation,—It was unfortu-
nate that rain had fallen (vide the first statement in para 3 abm:e) a short.
time before | visited the Old Gairsoppah plantation, as 1 was deprived of the:

B 976—2
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opportunity of seeing the rubber trees after they had experienced a long per_tod
of drought which, Mr. Coppleston szys, lasts from October to June, and which
%s the most serious drawback in growing the rubber trees. The greater part of
sthe area which has been planted is covered with a secondary growth of jungle,
which made it by no means easy to inspect the rubber trees that are alive (vide
photos 1, 2, and 3). P

Ekcept where they have been planted on alluvial soil, along the side of the
nullah, the plants in the plantation generally have, with few exceptions, made
rather poor growth. There has been a great number of failures among them,
especially on the laterite soil, amounting to about 70 to 75 per cent, while only
about 23 to 30 per cent have survived. - '

- In the gravelly, laterite ground about the middle of the plantation a fair
pumber of healthy-looking rubber plants of Para are to be seen, although
they have not yet made much growth. In the alluvial soil along the side of
the nullah the plants have made better growth and are more promising than
those which have been planted in the former kind of ground. ’

. The heavy mortality above referred to is due to a combination of untoward
circumstances, such as— )
(@) the gravelly, laterite ground which occurs over an area in the centre
of the plantation ; '
(%) the small pits in which the plants were planted ;
(¢) deficient watering; _
() the want of proper shade, cultivation, and individual attention since
they were planted (vide para 29".

The faiidffes ought to have been filled in as they occurred and the
supplies should have been shaded and watered till they becamé established.
Instead of doing so, apparently nothing was done once the monsoon plant-
ing ‘was finished, the idea being to fill in all failures during the next monsoon
season, which would mean, approximately, a year lost. The old pits had, how-
ever, been re-opened just before the time of my visit for the purpose of filling
in the past year’s failures as soon as the approaching monsoon set in.

- 14. Hevea brasiliensis, Muell, Arg. (Para rubber).—The general appear-
ance of the Para plants that are alive in the plantation (vide photos Nos. 3, 6, and
7) is fair, considering that they have had practically little or no attention paid to
them since they were planted.

. The following are the measurements which I had taken of 50 Para plants
in different parts of the plantation as we walked through it, excluding those
growmng in the teak plantation and in the nursery. The plants had not been
watered by hand since they were planted :—

Serial No. | - Height, Serial No. Height. Seriat No. Height.
\ ‘ Ft. in. Ft. in. Ft. in.
1 l 3 3 L - 18 3 6 35 3 3
z | 2 6 onahighstony ridge. 19 4 3 36 2 10
"3 ! 2 to near by on level. 20 2 g 37 2 5
4y 3 3 21 2 5 38 |3 2
5 i 2 4 22 2 5 39 2 10
6 ' 2 3 23 3 2 40 3 7
7+ 2 8 24 3 o 41 Tz 8
81 3 3 . 25 3 6 42 3 10
9 .. 2 4 26 3 7 43 3 I
I i 3 3 27 3 7 44 3 4
1 z 8 28 3 0 45 3.3
12 2 3% 29 30 " 46 4 ©
13 z 6 30 3 6 47 3 3
14 35 3i T 7 48 3 fo
:g 2 11 32 3 2 49 4 0
o 2 6 33 z g 50 2 g
17 29 34 35

. The average heigh.t of the above 50 pla'nté, which are 20 months old from seed, -
.18 3 feet, which is, 1 think, fair growth under the circumstances mentioned above.
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- The alluvial flat at the sonth-east corner of the plantation (vide soil sampleé

Nos. 1 and 2) was inundated by a flnod last vear, but the rubber trees do not
~appear to have suffered from the effects of it (vide photo No, 3).

On the 17th May I took measurements of 25 Para plants which were
planted on this alluvial flat in June 1908 and the average height of them was
tound to be 3'85, the tallest plant being 6 feet 3 inches.

Those which were planted in June 1907, under the teak trees, are quite tall
plants and are looking well. They vary in height from 5 feet to about 8 feet,
the average being about 5} feet (vide photo No. 7). :

I would, however, deprecate plantfng Para rubber under the shade of other
species of trees, such as teak for instance, as the rubber plantsare soon likely to -
beceme tall and leggy and have small crowns. There are a good many nicely-
shaped, healthy plants growing in alluvial soil between the teak trees and the
nullah near the nursery (vide photo No. 6). Adjacent to the latter and to the
tubber among the teak trees is a larger area occupied by Para rubber trees
which are shaded by 7rema orientals, an indigenous species, which makes an
excellent Light shade, but it is necessary to keep it under control by judicious
thinning and lopping (vide para 12 and back-ground of plioto No. 6).

15. Thereis a fine specimen of a Para planted in October 1908 in front
of the cooly line on the outer edge of the verandah. The height of the plant is
now 6" 10°, and its girth at one foot from the ground is 2”. Height. when
planted 4°; growth since, 2" 10”. The pit it is growing in was made
2’% 2"X 1} in depth. The plant has been regularly watered and mulched with
leaves. It is a splendid specimen. If every plant in the plantation had been
looked after as well as this one, the result would have been thoroughly satisfactory.
An effort should therefore be made to treat all the plants in the plantation with
similar care and attention.

16. No. 1 Nursery—There is a large nursery, lightly shaded by a few teak
_and other indigenous forest trees on the side of the Kalkatti nullah. [t contains
a large number of young Para plants in beds, a few tall Para and a few Casti/loa
trees. = The soil is rich alluvial of great depth.

The following are the measurements of a.few of the best Para trees that
are growing in the nursery (zize photo No. 4):—

(2) Raised from seed sown o6n the 3rd September 1906 :—

1 Girth at
4 feet from | Remarks.
the ground. ! -

1

Hewght,

Ft. in. Ft. in.

“Tree  No. 22 3 : o 6% | Looks remarkably well.
Do. 20 o | o 6% Do do.
Do. o 3 ‘ o 2} | Top eaten off twice by monkeys.
!

]
S
1 OVt da L B~

Do. 15 0 | o 4} | Main shoot died back owing to flood.
. Not found .
Do. 18 6 o 4% | Damaged by floods.
Do. 30 © o 6%
Do. 18 o o 6} '
Average ... 19 3 l o s5it: .
{b) Plants raised from seed received in September 1907, and watered :—
_ 1 . )
Tree No. 13 11 6 | o 2%
Do. 14 10/ g l o 2%
Do. 15 123 o 2} .
Do. 16 14,.0 o 3} . ..
Nl 1§ o© o 3§
s il 32| o3
Nl I g9 o 2} '
Average ...| 12"77% o 23] . :
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The nursery contains; according to Mr. Coppleston’s estimate, about 8,000 Para.
plants, which vary from about 2 to 12 feet in height. These plants have been
raised from seed sown in September 1907, and present a fine, robust, healthy
appearance, as will be seen from photos Nos. 4 and 5. They have not been
watered during the past dry season, but have, by Mr. Coppleston’s orders,
had a good top-dressing of good soil, as a mulch,n to conserve the moisture-
in, and to prevent evaporation from the soil dunng the dry hot weather,
This is quite a sound practice and should be carried out in regard to all
young-rubber plants in the plantation till they become well established. The
robust, thriving, healthy condition of these Para plants affords proof beyond all
doubt that this species will, if properly looked after in the plantation, succeed in
the climate of Gairsoppah. |

19.  No. 2 Nursery—There is also a nursery containing several thousand
plants of Para under the rather dense, high shade of forest trees on an alluvial
island {marked 4 on the plan, Appendix IV, vide soil sample No.g,) in the-
Kalkatti nullah, at the south-east corner of the plantation. The plants look
healthy, but would be better if they were not so heavily shaded. '

18. Ceara Rubber (Manthot Glasiover, Muell, Arg.)—In No. 1 Nursery at
Old Gairsoppah there are 18 Ceara trees which have been raised frem seed sown -
on the 11th November 1go6. The seed is reported to have germinated in a few
weeks, I measured~a tree (No. 27} and found it to be 32" in height and
1” 45" in girth at four feet {rom the ground. All the trees are looking well,
although they are partly shut in by the surrounding forest trees.

I made a few cuts in a tree with a tapping knife to see how the latex would
flow. The flow was quite satisfactory, and a small piece of rubber which I
obtained from an incision made near the base of the tree is shown as Appendix
No. III. It will be observed that the rubber is of normal good quality, such as
is obtained from young trees of similar age elsewhere in India.

On a ridge, on which a house stood until it was burnt down recently, in the
south-east corner of the plantation, 2 number of trees were planted in June
1908. They have a normally healthy appearance, are seeding, and are doing
quite well, The measurements which I took of two of the best trees are as
follow : — ' J

(1) Height 16" 9”; girth at four feet from the ground 74"

(v , " 140" " ” " Not taken.

In a nursery in Block Ay in Kabbinhakkel Forest there are about 2,800 to-
3,000 tall plants which will be available for planting out this season.

. The plants which were planted in'Blocks A1, Az, and A3 have practically all
died owing to the land being too low and too wet for them during the rains evide
para 11 above). Besidés the land being too wet, a hard, laterite pan lies at a
depth of from 1 to 1} feet beneath the surface over a part of the area. As the
ground is unsuitable, it is proposed to abandon it, and, I am in favour of lthe-
proposal, unless the area can be properly drained (7. para 39).

19. Castilloa elastica, Cerv.—Under the shade of the teak trees inithe
plantation near the nursery I saw some Castil/oa which had been planted in June-
1908. They had been grown in the nursery for cne year previous to being planted
out; and as they had not been watered since they were put out in the planta-
tion, a good many had died, while the survivors did not look particularly happy. -

In the Para nursery I saw three young trees of Castilioa numbered 25, 26,

and mz/. Tree No. 25 was raised from seed received in June 1907, and was -
planted the following month :—

Height (on the 17th May 1909) s 139"
Girth at four feet from the ground e O 10"

Tree No. 26 was obtained as a plant from Mysore and was planted in
September 1907 :—

Height (on the 19th May 1909) T e 10767
Girth at four feet from the ground T
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The third Castilloa referred to was obtained from the same source as the
last. It was found to be 8 g” in height and"42” in girth at four feet from the
ground. All three plants had been watered during the dry weather. They have
consequently made good, strong, and luxuriant growth,

\ On the 17th May I made a few small incisions in two of these trees and
I found they contained normal and promising yields of latex. ‘

In beds in the nursery, a short distance to the south of the Para nursery,
Mr. Coppleston estimated that there are about 12,000 Castilloz which have
made good growth, many of them being good, sturdy plants. They are from
about 4 to 64 feet, some of the best being about 8 teet in height. They were
raised from seed obtained in May 1907, and the seedlings were planted in their
present positions in the nursery in June of the same year, the seed having
germmated quickly, The seedlings were watered through the dry weather of
1907-1908, but were not watered during the dry season of 1gos-1gog. The
stems of all the plants have been covered with strips of the leaves of the
“ Talipot ” palm to protect them from the sun. All the plants are reported to
have dropped their leaves towards the latter part of the past dry season. This
being a normal condition need not cause any alarm. . Part of them have had a
heavy “ mandwa " shading erected over them recently, while the remainder have
been left unprotected overhead. All the plants have begun to put on their
young foliage ; but the shaded plants have recently put forth their young leaves
much more rapidly than the unshaded ones; and, consequently, they have a
healthier and more vigorous appearance than the latter. The 1,350 plants which
were planted in-Block D failed for the reasons given in paras 11 and 27. -

20. Cryplostegia grandiflora.—1.198 plants of this semi-procumbent species-
which has become naturalised in parts of the Presidency were planted in june
1908 in the plantation and many of them are growing fairly well against stakes
which have been fixed in the ground for their support. As it grows practically
wild in the Presidency I would not recommend .the extension of the cultivation
of Cryplostegia here. Besides, I doubt whether the cost of collecting the rubber
from the plants leaves a sufficient margin of profit to encourage anyone to take
up its cultivation.

21. Island on the opposite side of the Kalkatti nullah below the chief or No. 1
Nursery. It is marked H on the plan; and I visited it with Mr. Coppleston on
the morning of the 18th May. Itis a fine, rich, alluvial piece of land (vide soil
samples Nos. 10 and 11), almost level, and about 4 acres in extent, on which the
forest has recently been felled. Mr. Coppleston informed me that he intended
to plant Para rubber on it shortly. If it is planted at 20’ X 20'—the distance
we spoke about on the spot—and the pits are made of the size 1 recom-
mended to Mr. Coppleston, namely 3'X3 X3 (vzde para 3o0), I anticipate
that the growth of the fubber trees will be very satisfactory. I beleve
Mr. Coppleston gave orders during my visit to Mr. Teggerse, the Ranger who 1is
. in charge of ‘the rubber plantations at Gairsoppah, to have the island cleared,
pitted, and planted as soon as possible. The rubber trees certainly ought to grow
well on this island if they are taken proper care of till they become established. .

_ Holegar Coupe New Clearing v
(marked K on the plan, Appendix IV, in Kabbinhakkel Forest).

z2. | visited this new clearing with Mr. Coppleston on the evening of the
16th and again on the 18th May and walked over the greater part of the area.
that is to be planted with rubber. Tt is about 70 acres in extent and is situated
_ on the south-east side of the Honawar-Bangalore road at about the 250th mile
from Bangalore and about a mile from Gairsoppah village (vide para 3
- above). Mr. Coppleston proposes to plant a triangular block of 20 acres (which
has a south-easterly slope down to the river) with teak and 30 acres with rubber.
The latter area, part of which is shown in photo No. 8, lies along the irregular
face of a hill which has a north-western and northern exposure with a valley
between the base of the hill and the road. The ground is thérefore practically
all on the slope and comparatively steep in parts. '

B 976—3
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23. Soil.—I took four samples of soll from different parts of the clearing, as
. shown in exhibits Nos. 12 to 15. The soil on the slopes and ridges is fairly good
but somewhat variable. The greater part of it contains an admixture of small
laterite gravel as shown in.samples 13 and 14. No. 12 is alluvial soil from a
parrow fat along the side of the Honehalli-Kabbinhakkel nuliah on the £astern
side of the clearing, and is very suitable for growing rubber, No. 15 represents a
poor, light-coloured, sub-soil laterite-gravel, taken fron} a c.iepth_ of three feet from a
saw-pit between the entranice gate and the nursery which is being made.

24. The area has been practically clean felled with the exception of a few
trees which have been left standing at irregular intervals. 1 think it would be
advisable to have the remaining trees removed, with the exception. of those near
the spring (marked O on the plan, Appendix.1V). This spring and the trees it is
recommended should be left are situated near the big tree shown in the centre of
the foreground in photo No. 8.

25.  Pitting and disposal of the Brancles and Undergrowth. - The pitting
has been done -partly at 15° x 15 and partly at 10” X 20. 1 however noticed
some pits made as close.as 10" X 10. The pits that have been dug are mostly .
cup-shaped and are far too small. In the case of pits which have been dug at
10 X 20, Mr. Coppleston's_idea isto provide space for stocking the cut branches |
and jungle undergrowth in contour lines between the lines of the rubber plants
across the hill, as can be seen in the left background of photo No. 8, in order
(1) to prevent soil wash, (2 to preserve the humus on the land, and (3) to allow
the branches and brushwood to decay and form leaf-mould instead of burning
it, as is most frequently done. Care will however be necessary to prevent the
occurrence of fires, otherwise the rubber trees may be seriously injured or destroyed.
The common practice of burning felled jungle, except thorny species, is a
most destructive method of clearing land and should be avoided as far as possible
as it causes an enormous loss of valuable vegetable mould which should be saved;
wherever it is possible to do so, for the beneht of the crops that are to be grown
on the land (zide para g above).

26. There is a small nursery being started just below the spring O for the
purpose of raising and growing the required stock of rubber plants for this new
plantation. As this spring will yield only a very limited supply of water during the
dry season, it will not be possible to water all the rubber plants in this plantation,
as a large supply «f water is not available within a reasonable distance. Only those
within a short distance of the spring are therefore likely to be watered regularly, -
This will therefore be an interesting experiment in trying to grow rubber under
natural local conditions. [see no reason why it should not be successful in the’
case of both Para and Ceara, provided {a) that the pits are made sufficiently
large, (b) that the planting is done properly, and (¢) that the plants are shaded
and looked after properly afterwards.

27.  Opinion_of Mr. Coppleston regarding the pmsﬁecz‘s of Rubber at Gair-
soppah.—1 asked Mr. Coppleston on the 18th May what he considered to be the

chief drawbacks he has to contend with in growing rubber at Gairsoppah, and the
following 15 what he said : —

(2) “ Castilioa.—The plants are unable to stand the long drought and sun ;
even with two years’ watering he does not believe the tree will thnive here. In
March it begins to look bad. The first lot germinated in July 1906, The resultant
plants were watered from October ist to June 1907, and again they were watered
from Octouper Ist, 1907, to June 1908, They were not watered from October (?)
to May 1909, with the result that they all died, except 2 trees which are left.
1,350 plants were planted out in June 1908 in strips in the jungle with the result
that they were all completely eaten up by animals by October 1908 (vide paras 11
and 1g above). He does not think Casfilloa are going to do here.”

{8) “ Para.—They stand the sun better than Castilloz and are doing better ;
they do only in good, rich, alluvial scil without watering ; but even in such areas
they have lost about 50 per cent. of the plants. In good soil they might survive
with and after one year's watering in the plantation, using strong plants watered
for one season in the nursery. In the plantation, on the whole, at least 75 per
cent. of the Para plants have failed, the failure being due to the long seven months’
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“

-drought and great heat in March. Again, Para do not grow very well in the
~very heavy rain;in fact from June to September they don’t grow at all.”* '

AN

(¢) “Ceara —This grows rapidly during the rains when planted in well-drained,
poor. jungle soil, and ts the most promising of the three species .under trial.
They have a set-back in March, generally dying back 3 to 6 inches, and recover
in May before the rains begin. This recovery would be due, probably, to a fall

~In temperature owing to the damp sea breezes. As it  seeds early (two years) it is
likely to do well in this country. ‘There is a general shortage of water through-
out the district during the dry season.” '

3 28, Lxpenditure.—Up to the end of April 1909 the sum of Rs. 10,340-3-8
has been'spent on the plantations, and details of the expenditure are given m |
Appendix [X, D :

29. Management of the Work.—Of course it has -been impossible for
General remarks, | Mr. Coppleston. to remain at the planta-

. ‘ . tions for long at a time, as, | understand,
he h_as many other important duties o attend to which keep him busily occupied
1n different parts of his large district. The rubber work has, consequently, had to

-a large extent to be entrusted to his subordinates — Mr. Teggerse, the Ranger in
charge, and his men —who live on the spot (vide para 11 above). “l'he work of
planting rubber was new to them and consequently they did not know, nor could
they"be expected to know, very much about it. except what they may have learned
from books on the subject, which is quite a different ‘matter from learning work of
this kind practically on an established and well-managed rubber plantation.
The result has therefore not been as satisfactory as it might have been.
Except those in and close to the nurseries, the plants in the plantations upon the
whole do not appear to have receivéd as much attention as was necessary to
ensure them having a proper chance. The pitting was defective and the
mmportant matters of watering and shading the plants should have received more
attention than they did4 - :

i

An fact, the impression 1 obtained, after going over the plantation and seeing
its condition, was that rather more had been taken in hand than could be looked
after properly under the circumstances. It would, I consider, have been better, at
first, to have planted and attended toa smaller area properly rather than to have.
planted a comparatively large area imperfectly as has been dogg(vide paras 11

- and 137).

30. §The chiefl weak point in the experiment lies undoubtedly in the smalk
pits. The rubber trees are ceriainly not likely to have a fair chance if planted
under such conditions, and the obvious remedy is to give them larger pits, so that
their roots can find sufficient room to spread and grow with freedom. Certainly,
in the Bombay Presidency, where there is a comparatively long, dry, hot season,
good-sized pits are advisable, if not an actual necessity, to enable the roots of the
young plants to go down to a good depth in the soil as quickly as possible beyond
the influence of ordinary droughtp I would therefore recommend that the pits for
Para and Casti/loa should be made, cubical, 3° X 3° x 3, and those for Ceara
2" x 2’ x 9’ In cases where the soil excavated from the pits is bad (vide para
10) it should either have some manure mixed with it or be replaced by good earth
cut from the ground around the pits or brought from the nearest source of supply.
Another important point is that no pits should be filled in till after they have been
examined and passed by someone in authority, in order to ensure tha@ theY, have
been dug according to the specified measurements agreed upon. It is advisable,
however, that the pits should be filled in before the end of April to aflow the soil time
to settle before the main planting is done in May (vide para 32).

* Note—A long continued dry season might affect Para rubber grown on poor soils, but
over most of the area in the North Kanara District suitable for rubber, the constantly
humid atmosphere and a water-level near the sutface of the ground effectually compensate
for the absence of an evenly distributed apnual rainfall. A_s a ;_)roof o{'t.he abové, ever-

_green forest, which cannot possibly exist in prolonged dry climatic conditions, grows in
North Kanara quite as luxuriantly as in Cochin, Travancore, Ceylon, and Java, where there
is no dry season to speak of.—W, A. T.
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Fr 31, Paths.—The area should have decent paths made at suitable intervals, .
so that it is properly demarcated into blocks of convenient size for systematic -
working purposes and for easy inspection (vide photos I, 2,and 3). The old streets -
of Old Gairsoppah could be utilized for this purpose to a considerable extent
where they happen to be suitably located. Elsewhere, new paths should be-
marked out and made. . |

2. Balketing of Plamts.—1t is advisable to grow and have on hand in the -
nursery a constant, ample supply of plants i baskets (as described in para 83 and
as shown in photo 18) ready for planting out at the early advent of the monsoon,
.and for filling in all failures as they occur in the plantation. It is a matter of great
impertance that the plants should be carefully grown under the best conditions -
while they are in baskets ; and that only individually strong, healthy, and good-
shaped plants should be selected for planth out. All weak, crooked-stemmed,
and ill-shaped plants which are below the!standard of a healthy, good-shaped
specimen, should be rejected as being neither fit nor desirable to plant out
permanently. The main planting, for which basketed plants are recommended in .
preference to plants lifted from nursery beds, should be done during spells of damp,
cloudy weather in May ; as, if itis left to be done during the heavy rains which
fall in June, it is practically impossible to supervise the work properly. All failures
in the plantation should, however, be filled in proruptly as they occur with strong,
healthy, basketed plants.

. Watering.—It is very important that the watering of the young rubber -
plants should be carefully and properly attended to all through their first dry
season after planting. In fact, the watenng should be attended to till each plant
has reached the height of 64 feet; and the watering of all plants which have not
attained to this height by the beginning of the second dry season, should be
re-commenced and continued till they have grown to the height mentioned. It
will be only in exceptional cases that a plant will need to be watered after it has
reached the height of 6} feet (¢f. para 85). Where .water is very scarce during .
the dry season and the plants are likely to suffer, a combination of mulching with
leaf-mould or good soi, watering, and judicious shading, may be adopted with
advantage. In Old Gairsoppah there are numerous old wells which could, if neces-
sary, be brought into use at a comparatively small cost.

34. Protectron.—It is advisable to put a bamboo gabion or ring fence round
each rubber plant to protect it from being damaged by animals and to serve as a
_guide to prevent it from being overlooked or damaged by'coolies when watering
the plant and when weeding the ground. I would suggest that the gabions be -
made of stout, split' bamboos as follows :— ‘

Full length of pieces 42 inches and to be sharpened at one end so that
they can easily be driven into the ground.

Width of strips, 1} to 1} inch.

Number of strips required for each gabion, 8.

Height of gabion, 33 inches. - | '

Diameter of gabion at the bottom, 20 inches.
Do. do. top, 15 inches.

Ir: order to secure the bamboo strips in their proper position, pieces of jungle - -
creeper or thin strips of bamboo may be -

; ‘

{ fastened round the gabion about 4 or

5 inches below the top and é.bout 18 inches -

from the bottom of each gabion in order "

to give it the required degree of rigidity

-+ and strenglh (v2de marginal diagram),
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35. Shade.—During the monsoon and dull weather the plants are better
without shade than with it; but during the first, and, possibly, the second dry:
season, each plant will need to have the necessary amount of shade given to it.
The shade will need to be regulated from time to time according to the condition.
. of the plant and the relative brightness dr cloudiness of the atmosphere and state
of the weather. A few leafy twigs or plantain leaves will afford suitable shading
material where living shade-affording species are’ not present. * Manila:
hemp " (Musa textilis) is a catch-crop of economic value, which is very suitable
. for cultivation as a shade species between the lines of rubber trees, [t affords
(1) a good lateral shade to the young rubber trees; (2) it helps very materially to
keep down weeds and jungle-growth which are usually difficult and costly to keep-
down ; and {3 its shoots (commtmly(called stems, which must be thinned out
from time to time in order to regulFte the amount of shade which is required by
the rubber trees), yield the valuable! fibre known iIn commerce as ‘ Manila
hemp.” The fibre could be extracted from the stems by conmtract and thus.
become a source of revenue. For these three reasons I ‘would recommend
the pla)nting of Musa textilis as a shade plant among rubber trees (¢/. paras 62
and 63). ' ' . -

30. Cleaning and Weeding.—Of course, a plantation which is kept clean-
weeded and the ground cultivated has a more systematic and neater appearance
than a plantation in which the weeds and jungle coppice are allowed to grow up
to a certain height; but the cost of upkeep is proportionately greater. Both
systems of cultivation have their respective advocates, advantages, and disadvan-
tages.- A plantation in which the secondary jungle is allowed to grow up, never

. locks clean or tidy, and it is, besides, usuaily difficult to see and often even to

. find the young rubber trees in it {vide photos 1, 2, and 3). In plantations of this kind

- it"is advisable to cut to the ground every year all jungle coppice growth, when the
precursory signs of the approach of the S. W. Monsoon show themselves in the
form of cloudy weather about the middle to the end of May (zide also para 61).
This -will give the plants a full amount of light which they will nced during the
monsoon to enable them to make good growth. ¥

It will also enable the officer in charger to obtain an uninterrupted general

view and a good idea of the condition of the rubber trees collectively. He will
. easily see where failures have occurred and be able to judge, generally, what needs.
to be done. In cases where the jungle-growth has been rampant, a second cutting;
robably about August, will be necessary. But, usually, nothing need be cut after

. ge'ptember, as it is advisable to bave the ground moderately well covered and
“shaded with vegetation before the next hot weather sets in, in order to conserve
the moisture in, and to prevent its over-rapid evaporation from, thesoil. In climates
which have a long dry season, the question of conserving the: moisture in the soil
is a highly important one which should always receive~careful consideration and

attention. '

In cases where the system of allowing the weeds and jungle to grow in a rubber
plantation is adopted (as at Gairsoppah), it is advisable to have the ground
periodically dug and cleaned round each rubber plant for a radius of 4 feet, in order
to keep it free of weeds. The first digging should be done with grubbing-picks.
and phaoras to a depth of least 18 inches. Subsequent digging need not be so
deep as the first, as it is not advisable that the ramifying, surface-feeding roots of
the young rubber trees should be injured (vide paras 6o and 86).

3%. Para should be the principal species to be planted at Gairsoppah, to the
extent of, sav, 100 acres at present. It should be planted, preferably, in well-
drained alluvial soils or at the bases and on the slopes of low hills where the
soil is good, The pits should be made not closer than 17" x 1" or about 150
trees to the acre; but the distance:of 20 feet apart is not too wide for Para
when planted on deep, rich, well-drained alluvial soil in such places as is described
in paras 16 and 21 above, From the tenth to the twelfth year- after planting it -
will, in all probability, be found advisable to thin the plantation, if the trees have
made good growth. e T

38. Castilloa.—This species is largely grown in Mexico, but it hab not yei
found much favour with rubber planters in jthe East. It is not kely to do
well, except in rich alluvial land without irr;gatxon or watering, at Gairsoppah.

B, 976—4



14

-Good soil and 2 sufficiency of water during the dry season are necessary for growing
Castilloa successfully. Moreover, as it does not stand prolonged drought with
impunity. uniess it has good lateral shade, and as there are certain slightly tedious
.operations connected with the collection of its latex and preparation of the rubber,
I would not at present recommend it for extensive cultivation in the Presidency.
I would, however, recommend that an arca limited to, say, about 10 acres of good
alluvial land be planted with this species at 15" X 15 apart. The plants will have
to be lightly shaded and watered occasiomlly according to their requirements till
they become established. They will aiso require to be nterplanted with something
ke Musa textilis, which will afford them lateral shade and keep the ground cool
* during the hot weather (vide para 35). :

39. Ceara Rubber.—This species is growing rapidly and is very promising
at Garsoppah. It should be planted on well-drained soils about 24" x 24" apart
in pits not less than 2’ X 2” X 2’ n size. Abandoned “komried” arecas, for
instance, might, with prospective advantage, be planted up or sown with Ceara.
As it is sure to do well, it is certainly worth planting on an extensive scale in the
district, as it is not so exacting in its soil, temperature, and moisture requirements as
‘the Para and Castilloa rubber trees are. In fact, it is hardier than cither of these
‘'species ; and once a plantation of it were well established, it would reproduce itself
quite freely. and all that would be necessary would be to keep down the under-
growth and thin out the superabundanti seedlings. 1 would recommend that
5o acres should be planted with this rubbei; at Gairsoppah for the present.

40. Thbe total area which I recommend to be planted at present with Para,
Castilloa, and Ceara rubbers at Gairsoppali and Hulegar will, therefore, amount to
160 acres. This area will, if the trees are properly treated and looked after, be
quite sufficient to demonstrate whether these rubbers will growand prove commer-
-cially suecessful or otherwise there, ;

i

BARGUDDA RuUBBER FLANTATION, KADRA.

41. T arrived at Karwar on the 24th May by steamer from Kumta and on
the following day ! left by boat for Kadra, 20 miles up the Kali naddi. I armrived
early n the afternocon at Kadra and met Mr. Bell, the Divisional Forest Offcer,
N. D., Kanara, who showed me the rubber plantation which is in his charge. The _
scenery in going up the river is beautiful and exceptionally fine.

42. Kadra, like Gairsoppah, is situated at the tidal limit of the river and lies

in a large, irregular basin or valley several miles wide at the foot of the Anshi-
ghat, ' ‘

. 43.  Sttuation and Surroundings of the Rubber Plantation.—The rubber
plantation is situated in the basin referred to, on the north side of the Bargudda
-or Sakri nullah or stream at Bargudda, about 2} miles west of ‘Kadra, on the
north side of the Kali naddi, and is almost encircled by hills. The hill to the
norih 1s cailed Arabitemb, and isabout 1,600 feet high. In the direction of the
river to the sputhward it is comparatively flat and open. The hill to the eastis
the Anshighat about 1,600 feet, while the hill to the west is called Bargudda and
is also about 1,600 feet high (zide photo No. 11). To the north-west, between
Bargudda and Arabitemb, at a distancc of probably 25 or 50 miles, may be seen
the mountains in Portuguese teritory (zide photos Nos, 12 and 14).

44. Area.—The area of the plantation is about 16 acres and is securely

enclosed by a good, neat bamboo fence. A plan prepared by the Ranger is shown
as Appendix X. ,

45. Nature of the Site. - The site has been well chosen by Mr. Bell. The
surface of the land is fairly even with a general slope down the valley. There are,
however. slight minor easy graded differences of level of only a few feet in different

- parts.  In fact, the land 1s practically on the flat, : :

46.  Soil—The soil is a rich alluvial deposit, chiefly of disintegrated laterite, of
considerable depth ; while about the middle and near the south-east end of the area
the underlying material is largely composed of sand and gravel deposit mixed with
}:a!'ge stones, overlaid with gond alluvial soil to the depth of from one to several
teet.  ‘The soil, upon the whole, is excellent, as will be seen from. samples Nos. 16
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10 24 (vide Appendix I1), and is hihhly suitable for growing rubber. The soil
-shown in the nine samples referred fo were taken from different parts of the
Plantation and are practically all fine/rich, reddish alluvium. Samples Nos. 19 and
20, taken from a depth of five feet from two pits, are much the same as the other
samples, except that they contain a good deal of grayel in association with waters
worn stones of various sizes, evidently indicating the course of an ancient river-bed.
On the other hand, samples Nos. 213nd 23 are darker soils, indicating. that they
-contain a higher percentage of organic matter than the other samples.

47. Sample No. 23 shows alcollection of stones T made in going up the
_Anshighat, which will show the geoldgical character of the rocks on the swrround-
ing hills from which the soil in the \?ﬁiey below has, in past ages, been and is still

being formed.

48. Temperature.~The folloving are the temperatures which I took during
_my visit :—

: ll In the rubber
) i At theF. t plantation
Date, i 'Timle. i BE.gdalﬂf 2?35;51‘1;?3;“
’ i B | adra, from the Forest
ot i ‘ Bungalaw.
|
25th May 1909 ...[ &3op.m. 84°
. . 10-30 82
26th May 1gog - ...! 60 z.m 74° o
: 8-0 ” ! 850
| 2-30p.m. - 92° ‘
630 ,, f 874°
8-30 , 85°
10-15 ,, 82°
27th May 1gog ...} 6-0 a.m. 75°
y S'O 3! : 830
1-0 p.m. g2° !
2-0 . 95°
3-0 EH 960
!

Note.—~The average annual temperature at Karwar is 79%5 .

49. Rainfall —~No records of the rainfall have been mainta_linec} at i':he
plantation. The average annual rainfall at Karwar, the nearest station, is 118 9I=7
inches (vide Appendices VI and VII). The rainfall is not likely to be materially

- different to what it is at Karwar, and it may therefore be considered to be ample
for growing rubber,

" 30. Clearing.—The clearing work was begun in January and the planting
was done in Juoe 1908, A few spindly trees have been left in the clearing here
and there to give light shade to the rubber trees (vide photos Nos. 9, 10, and 11).
The secondary growth of coppice from the felled jungle trees has been allowed to
grow up to an average height of about 6 to 7 feet, but it is not very thick, z.e., 1t 1s
not standing very close together (wide photos Nos. ¢ to 14)- :

The following are a few of the species which form the coppice and under-
growth :—Terminalia - tomentvsa, T. bellerica and 7. paniculata, Logerstremia
parviflora, Thespesia Lampas, Xylia dolabreformis, Grema tiigfoha, Dillemia

- pentagyna, Adenanthera FPavonina, Albissia Lebbek, A, vdoratisstma, Flemingua sp.,
Bridelia obtusa, Bombax malubarica, Saccopetalum tomentosum, Leea samqum,
Dalbergia latifolia, Schicichera trijuga, Spondias wmangifera, Stereospermum sp.,
Oding Wodier, Glochidion sp., Hemingyrosa sp., Strychnos nuz-vomica, Bauhina sp,
Between the clumps of jungle growth, the ground is occupied by a puxture of
smaller-growing species (the principal of which are grasses) and the felled and
charred remains of tree trunks, as well as with tree stumps which bave been leit
in the ground. The grass and weeds between the coppice growth have been cut

-to facilitate getting about the plantation to see the rubber plants. A general ldea

- of the appearance of the plantation can be ebtained from photographs Nos. g to 4
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" 51 Pitttng.—The average size of pits dug was only from 8to 12 inches i
diameter and 18 mches deep. As the soil is excellent many of the plants have
made good growth ; but the results would have been more satisfactory if the plants
had been given larger pits, like the sample pit I had dug at the north-west corner
of the plantation. I would recommend that the pits for Para should be dug.
" X 3’ X 3’ at 17 X 17 feet apart ; those for Castilloa 3 x 3 X 3’ at 15 X 15.
?eet apart ; and those for Ceara 2’ x 2" X 2at 24 X 24 feet apart. :
52. Planting.—According to the information contained in the plantation
register, the whole area, which 1s reported to Jbe 16 acres, was planted between
the rrth and 2gth June 1909, at 16" X 10" with the following rubber plants, which.
were about 9 months old at the time they were planted -— . -
2,820 Para.
3,541 Castilloa.
S 1,538 Ceara
e i
_,_IotaL_M,_’z,SggL, b e
Since these were planted, many failures have occurred, chiefly among the
Castilloa and Para. Among the Cearas there are very few failures. Mr. Bell
estimates the failures in the plantation to amount to so per cent., and his opinion is
that rubber will not be a success in Kanara. Many of the surviving plants look
well; in fact, numbers of them look remarkably well and promising (vide photos 12,
13, and 14). ‘
The following are the measurements of the heights of some of the best
rubber trees in the Bargudda Plantation, Kadra, taken on the 26th May 1909 :—

3 ! !
50 plants of 50 piants of 50 plants of 50 plants ot 1 50 plants of ! 50 plants of
Para, - Castilloa, Ceara. Para, 1 Castilioa, | Ceara.
—_———— R i ———— __.'__.

' Feet in. [ Feet in. Feet in. Feet in. Fect in, ‘ Feet in.
*8 3 5 7 o o -6 8 5 3 | 13 7

5 10 6 4 . o o 5 10 4 3 l 10 6

9 4 5 2 ¢ 10§ 7 o 6 1 I1 10

5 5 38 I o6 579 4 10 12 2

6 1s 5 I . g 9 5 10 5 o Ir 7

6 10 4 10 B § S 5 io 4 2 . 8

’ 6 ¢ 4 10 0 7 5 It 5 4 1z g
7 4 5 4 11 10 5 8 5 6 I3 11

7 4 4 o I3 o 6 7 49 13 I

5 11 4 0O 11 4 59 5 4 p I3

6 10 6 3 1 Y 6 6 i 4 4 12 4

7 I1 4 6 10 © 6 11 3 10 I3 4

t10 1 5 o© 10 § 6 = 4 o 1z 0

§ 8 5 © 1z 2 6 =z 3 9 12§

| 7 4 4 3 1o 5 5 6 g 1 £ 9
7 9 5 6 10 o 8 4 4 10 11 11

7 0 4 b i3 2 6 7 3 g 1 g

6 4 4 9 Ir 3 9 7 4 6 1z 2

8 o "4 10 1o o 6 11 4 3 io 8

5 0 5 o 1o 3 6 10 5 10 12 1

5 8 5 0 12 11 5 8 4 o it 8

5 1 6 o I 7 6 8 5 3 i1 6

6 10 3 II S § S 7 10 4 10 12 ©

5 o 5 4 l 11 6 g8 8 6 o 1z 7

5 10 5 5 l 12 10 7 7 4 3 12 10

*This tree was dug round 4 feet radius.
T Tallest tree (v:de pboto No. 12).-

54. Pesis.—Rats, monkeys, and other animals as well as insects are reported
to have done damage to the rubber plants since they were planted, and I believe
measures have been taken to prevent, as far as possible, any further serious
damage being done,

- 55.  Water-supply.—During the rainy season the Bargudda nullah becomes a
broad, swift-flowing, mountain stream. - At the time of my visit, however, water was
scarce, as the nullah was dry, except in places where there were a few pools. Water
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for watering the rubber plants was being obtained from pits which had been dug to
the depth of a few feet at three or four suitable places in the bed of the nuilah.
The coolies carried the water to tubs near the fence, from whence it was conveyed
in channels, made of the hullowed-out stems of the ** supari” palm, to tubs and.
pits inside the plantation. The water was th-n distributed to the rubber plants in.
water-cans by means of a staff of 15 coolies which is employed on the plantation.

56. Nursery—This is situated necar the Forest Officer’s bungalow at Kadra
about 24 miles from the rubber plantation. It was used for raising and growing
the rubber plants which were planted out last year, but has been practically
abandoned since. At present, however, it still contains about 200 Para and
about 1,000 Ceara plants which are available for filling in failures in the plantation.

57. Expenditure.—The expenditure or. the rubber plantation up to the end
of April 1909 amounted to Rs. 2,035-14-3. '

58.  Pruning. —Many ot the plants require the dead wood, wrongly-placed

and low side shoots cut off with a sharp

Recommendations, knife, in the way I gave a practical de-
monstration on the spot.

59. Protection.—] would recommend each young rubber plant to be pro-
tected by a bamboo gabion as described in para 3. above.

60. Cultwation.—Where the system of leading the secondary jungle-growth
among the rubber trees is adopted, it is advisable to cultivate the ground immedi-
ately surrounding each plant. In order that this may be done, the ground, up toa
radis of 4 feet tfrom each plant ‘7 e, a diameter of § fect), should be deepiy hacked
with a grubbing-pick and a 4hvdaite or phaora to a good depth, as recommended
in para 36 above. 1had a Para tree, » 3 in height, trcated in this manner
in Mr. Bell's presence as an example to demonstrate practicaliy what I would
recommend should be done round all the rubber trees in the plantation (wide
paras 36 and 86). ‘ '

61. Treatment of Secondary Fungle-growth for Shade purposes —! would
reconmmend that all the secondary jungle should be cut down at the end of May
each year in order that the rubber plants may have all the light they can get duning
the monsoon (vide para 36 above). 1 had a portion of the Para trees in the
south-east corncr cleared of jungle-growth to show what I recommend should be
done and to enable Mr, Bell to judge how the trees will grow without shade -
“(¢f. para 85 below . [ also took a photo of the Para trees after the ground had
been cleared, locking west-north-west. (vide photograph No. 11). Towards the
end of the seascn the jungle might be allowed to grow up again to afford shade to
the ground and lateral shade to the rubber plants during the ensuing dry season.

62. Clean-weeding and Planted Shade.-—Anotber method of treating the
plantation would be to remove all the jungle-growth and to dig and keep the
ground clean-weeded. As shade is necessary during the hot season, Musa textrlis
might be tried (vide para 35).

63. As the plantation at Bargudda is only a small one, half of it might be

planted with “ Manila hemp ” and half as mentioned in paras 60 and 01 above{,,
until it is seen which method gives the most satisfactory results, :

64. Para.— This promises to be quite successful once it becomes established
at Kadra, as exemplified by the fine specimen shown in photo No. 12. I would
recommend that a block of 10 acres should be planted with this species.  Extensive
areas of good land in the district might however be planted with this rubber, as
I think there is every prospect of it proving successful.

65. Ceara.~This species also promises to do well at Kadra; and I would
recommend that 10 acres should be planted with it. It is recommended for
extensive cultivation in the district (vide para 39)-

66. Castilloa elastica, Cerv.—1 am not in favour of recommending this species.
for extensive cultivation at present (vide para 38); nor, on the other hand, would
I advise its abandonment. [ would accordingly suggest that only a small area,
say 5 acres, should be planted with it at present.

B 9765 : "
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67. As there are extensive areas of splendid land in the neighbourhood of’
Kadra which are suitable for rubber, and as I consider the climatic conditions are
no unfavourable (although the long dry season has to be taken into careful
consideration), I am of opinion that Kadra would be a fine centre for starting
tubber plantations on a large scale.® -

THE CANTONMENT GARDEN RUBBER PLANTATION, BELGAUM.

68. I visited and inspected this plantation on the gist May 190g. 246 Cas-
tilloa, 10 Hevea. and 6 Ficus elastica were planted by Colonel Wyllie between
the years 19o4 and 1go6. : . .

. 69. The grass field in which the rubber plants have been planted is quite
open and the soil is mostly a gravelly laterite.

70. The Castilloa ave planted on mounds of earth thrown up to the height of
‘g inches to a foot, 20’ X 20 apart, in lines and squares, thus . --
""""""""""" The ground round each tree for a radius of about
........................ 3 feet 1s dug or kept fairly clear of weeds Something
should however be.grown between.the lines of trees
to shade their stems from the hot sun and to conserve
..................... ... the moisture in soil during the hot weather. Many of

the trees are flowering and seeding.

The average height of the trees is about 75 or 8 feet. The highest one was
measured and found to be 13 g”; cthers are of lesser heights; while one is
only about 3 feet, evidently a replacement. :

The general appearance of the Caséi/loa shows that they are not altogether
quite happy and they badly need attention; but although not growing under very
favourable conditions, I consider they have made wonderfully fair growth. It was
however a mistake perhaps to plant them on mounds, as the climate is already
_ -dry enough. -

71. ,Only 5 Para trees are alive. They have not made much growth and do
not appear to be very happy and are most likely to die unless they are hited and put
into large, well-manured pits, watered and shaded. They have been planted like
the Castilloa and are certainly in need of immediate attention if it is desired to give
them another and a fairer chance than they have had. On the whole, they are
not neatly so promising as the Casfdioa, the climate being evidently too dry for
them dunng the hot weather and too cold perhaps in the cold weather.

72.  Mr. Easey, the man in charge, told me that cattle graze over the ground
regularly and eat the young shoots of Castilloa and Para and thereby damage the
rubber trees. He also told me that rats do 2 deal ef damage to the roots of
Castilloa and that a lot of plants were lost at first from this cause.

.13 DI ddnot see any trees of Ceara rubber, but I think it would be more
hkely than cither Para or Castilloa to succeed at Belgaum.

MULAND RUBBER PLANTATION, NEAR THANA.

74.  Awrmal af 7hana.—1 arrived at Thana on the 3rd June where I was met
by Mr. R. H. Madan, the Divisional Forest Officer.

75-  Visit to the Plantation.—-On the morning of the 4th, Mr. Madan drove

me 1o see the rubber plantation, which is situated at Muland near the south end of .
Tulsi hill about three miles from Thana. ‘

76.  Area and Topographical features of the Plantation.—The area of the
plantation is 25acres and a plan of it is shown as Appendix XI. The central part
of it consists of a steep, comcal hill on which stands an old disused ' tower of
silence.” On the slopes of this hill and on the irregular ground adjacent thereto
the rubber trees have been planted (vide photo No. 1 5)- :

.. 11~ Features of the Indigenous Vegetation.~—The surfaceis lightly covered
with small scrub jungle trees of different species, chiefly deciduous, of which

* 10 I may venture to' deviate from the subject of rubber, I believe that mahogany
would also grow well at Kadra, and that it might be advisable to consider the question of
starting an experimental plantation of it there. .
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o« babul\‘” (4cacia Arabica) is the one most in evidence (zide photos. Nos. 15
-and 16). These have been thinned and the lower branches and undergrowth have

been cut to suit the shade requirements of the rubber trees—Para, Ceara, Castrlioa,

-and Ficus elastica—which have beer planted among them over practically the
whole area. ' -

78.  Temperature.—According to the “ Thana Gazetteer ” the mean annual
temperature taken at the Thana Civil Hospital is 7g7g¥4 : —

Lowest minimum, in January ... ... 61'8
Lowest maximum, in August . 838
Highest minimum, in May ..., .o 79'9 .
Highest maximum, in April ... —r 952

Mr. Madan kindly prepared the following statement for me showing the monthly
minimum and- maximum temperature for five years (1904 -1g09) at Thana :—

!

Month. I 1904. 1508, 1506, | 1907, I 1908, 1900,
Min. Max. { Min. Max. | Min. Max. |Min. Max. Min. Max. | Min. Max.
January o] 64 87 57 B4 58 82z 64 9g2i62 B85 '60 86
February ...| 66 37 ! 57 94 50 83 '5g. 88 61 g1 62 Ng
March Al 73 97 | 67 96 | 60 9o 174 9465 97 ‘73 05
April -l 79 961 €7 . 95 | 72 103 {79 95 77 103 : 78 103
May . 86 04 t 81 gb 83 10j5 l 83 95 81 oz |85 102
June ..; 8o 94 82 o6 79 103 176 g5 82 101 .
July | 79 87 8o 36 73 92 I 77 87 78 37 .. .
August «| 78 8 t g9 §7 1 77 95 ;79 85 79 87 . ... .
September 77 8 | 76 88 79 93 |8 86 78 89 e e
- October el 72 94 77 ab 73 o6 ‘73 B89 70 87
November } 64 83 72 88 65 100 .67 go 66 86 | .. ..
December ...| 63 85 6o 86 62 89 652 85 64 83 j.. .
: !

1 took the following temperatures while af Thana on the 4th June 1909-*

At 8a. m. <. 79°% weather dull after a shower.
w G ... 72° heavy rain,

,, I2 noon ... Bo% cleared up.

» 0-3C p-m. ... 84°, famr

© 479. Rainfall. —According to the Thana Gazetteer ” the average rainfall
registered at the Thana Civil Hospital, for o years ending 1880, was gg nches
o8 cents. The highest fall recorded was 14625 inches in. 1851 and the lowest 6448
in 1871. The combined average rainfall for the District of Thana frem 1860 to

1888 ‘was 102'c4 (vide also Appendixes VI and VIT}. ‘

80. Soil--The seven examples of soil shown in samples Nos. 26 to 32
indicate a different class of sofl to what is found at Gairsoppah and Kadra. They
are elassed as “ moorum” soils and have been formed chiefly from disintegrated
“trap.” The soil generally is of no great depth. Beneath is rock and ' moorum
in varying quantities mixed with soil of different quafities. The general character

_of the surface soil in the plantation is shown in samples 26 to 30. * The darker
soils, shown in samples 26, 27, and 28, indicate the best soils which are found in
the valley at the base of the bill in the plantatien; while samptes 29 to 30 are
fairly representative of the soil about half the way wp the hill.  ~a. 31, taken from
a depth of four feet from a pit made about half way up the hill is fairly representa-
tive of the average nature of the light-coloured subsoil in the plantation. No. 32
is also a light-coloured soil evidently allied to the last and is occasionally, but not
very commonly, found on and close to the surface in different parts of the planta-
tion. Samples 26 to 30 will all grow Para and Ceara rubber, but more
particularly Nos. 2%, 27, and 28. Example No. 33 shows a specimen of hard
« moorum "> from which the soils in the plantation have chiefly been formed by
disintegration. ' -

81. Karly operations.—The early history of the rubber experiment at
Muland is given in detail in a report by Mr. Madan contained in his letter No. 49
of 1908-0g, dated 29th April 1gog, to the Conservator of Forests; N. C. The
subject is also referred to in paras 43 to 49 of the Forest Admmistration Report
for the year 1907-08 of the South Thana Division, and in Government Resolution
No. 6759, dated 6th July 1908, Revenue Department.

/
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82 Planting.—The first plantings were made in June 1907, when the-
following plants, which had been raised in the nursery and were from 6 to g~
months old, were planted on an area of two acres : —

Ceara e 118 plants. ' .
Castilloa cee 13,
Para™ .., 17,

! Ficus I'ndica ... ... 81

n

These plants and the subsequent plantings to the extent of 23 acres, in June
1908, are referred to in the following * Monthly Progress Report on the condition
of the Rubber Plantation in Salsette Range for the month of April 1909,” by the
Divisional Forest Officer: —

H "of . ) Date of "~ Number of »
S;;:)a‘l :?OT;E Area. Kingd of plants. planting. ' plarts, | Remarks.
b 1 _ ——— - e e ————
! ' ;
o : Ceara - June 1907 115 |7
T Muland * India " 30
res .
1go6.07. | > 3¢ Para " 3 15
i | Castilloa .. " 8 ‘ >All arc in good
iCeara 4. Junergo8 2,385 | condition.
Do. India " . Qo35
res. . ¢ :
1907-08. | 23acte Para . ” ! 215
E Castiiloa ... ' i 370 .

The plants in the higher parts of the plantation, where the soil is shallower and

poorer than it is nearer the base of the hili, are not coing as well as they. are in the
lower parts,

83. Para Rubber.—2,000 Para seeds were sown in the nursery on the 22nd
August 1908 and the resultant seedlings were put in large 15-inch planting baskets
on the 17th September 1908 and kept under a bamboo thatched shade vide
Progress Report, para 9z below). There are about 1,000 of these individually well-
grown, healthy-looking, basketed plants in stock (vide photo No. 18). " Their
condition shows that they have received careful cultural treatment; and I would
strongly advise that all plants that are required for permanent planting should be

selected from simiarly well-grown nursery stock, as recommended in para 32
above.

- 84. Many of the Para plants which have been planted in the lower parts of
the plantation are doing well (vide photos Nos, 15, 16, and particularly No. 17).

85. 1had the jungle cut down among the Para rubber planis on a small area
near the store (shown in photo No. 17) in order that Mr. Madan' raay be able to
observe and judge whether or not the plaats will henceforward thrive better with a
fult amount of light, as they have practically all reached the height at which -
watering may be discontinued, namely 6% feet (vide paras 33 and 61).

86. The tree shown in the foreground of photo No. 17 is growing near the
store. It is in vigorous health and is 7' 4" in height. 1 had this tree dug round

deeply for the purpose of giving a practical dcmonstration of what I have recom-
~mended 1n paras 36 and 6o.

87. lalso had a bamboo gabion made for the same purpose, according to-
the specification given in para 34 above.

83. The following are the measurements which I took of ten of the best
Para plants on the 4th June igog :~—

6 10”; gicth at 4 feet, 12” 76

7 9 . 1 8 o

7 2 6, 10"

7 2 l 7. 10" %ide photo No. 17,
7 3 6 6

The average height of these ten plants is about 7 feet 3) inches or 7721 feet,.

which is, I consider, fairly satisfactory. They are planted at 30 x 3o feet apart
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under small deciduous. forest trees (vide para 77) and were watered, at firet, once
a week, and then, as the dry season advanced, twice » woch.

8. Cearn Rubber.—Plants of this rubber have been planted chiefly on the
steep slopes in the upper part of the plantation at 12" x 13’ apart  they appear
to be doing fattly well, but would have done better if they had been planted in
betier land at the foot of the hill and in larger pits (3" X 2" X 2’} as recommended in

para 30. They may be planted at 17X 17 apart, I measured six of the best
plants and their measurements were :—

Height.” Girth at 4 feet from the ground,
1 ! o d.” .
Igl " L
9 44

12" o 311

‘ 14 "
2 1f . 4
I |: 0” 3‘}.‘” ]

rl 1 urr
14 2 , 43 :

_ 90. Castilloa. —There are a good number of Castilloa about 1 foot high, in
beds in the nursery, raised from seed sown on the 28th June 1go8." They are
looking faurly well.  In the plantation the Castilloa have been planted, at 30'x 30
-and at 12'X12. A plant, two years old, is 4 3" in height. The plants of
this species are not looking well upon the whole and certamly they are not so
promising as they are at Gairsoppah or at Kadra. They require bettér pits, proper-
shade, efficient watering, and regujar attention if they are to succeed here,
I would not however recommend any further extension of Casiilloa here, where:
Ceara and Para are likely to succeed better, . '

91. Ficus elastica, Roxb.—There is a stock of about 1,500 healthy-looking
seedlings of various sizes of this rubber growing in boxes in the nursery. The
seed was soon on the 1oth and 2ist October 1go8. The soil compost used for
sowing the seed in boxes consisted of charcoal, broken brick, and a little top-
mixture of dead leaves and cow-dung pounded up. When the seedlings appeared,
a layer of fine coir or moss was put over them.

In the plantation there are some nice, healthy plants, varying up to about
3 feet, of this species, which were planted in June 1907 and in June 19o8. The
plants bave been planted in pits and on small mounds at about 3o feet apart, The
distance of 30 feet apart 1s rather too close for this species: jo to 5o feet apart
would be quite close enough to plant them. They appear to be doing better on’
mounds than in pits, The following are the height measurements which 1 took of
six of the best plants on the 4th June 1gog:—

3I 6” 3:0 7/! 3 3 60 3/ 0" 3 r g” 3: O"

The average height of these plants is 3°4 feet.

This rubber promises to do well here —the chief drawback, from a planter's.
point of view, being the long time that has to elapse (said to be from 15to 20 years)
before it is fit to tap. This is not, however, a very weighty reason why the species,
should not be planted by Government in thedistrict, as, besides yielding rubber, it
is useful as a shade-tree. :

g2. The following is the monthly progress report, prepared by Mr. Madan,
on the condition of the rubber seeds sown in the nursery at Muland for the period
ending 3oth April rgog:— | '

E I No. of l “No. of D .
. Kind : Date Date of | seed- | seedlings | Date of
Serial cla? Quantity, "¢ germina- | lings | planted ‘transplantd Remarks.
Now | | seed, S0WR- | sowing. tion. }germin- out ipto | ing.
: k ated. baskets,
! N etc.
. 1 . | une t f Pricked owt in nursery beds,
1 Castilloa . oo [28 Juneo8|7 July o8, 325 | 315 11 co8 s ot o Centisl -
I Thana. 710 plants have dicd.
i - % . i Nzl NiZ [ Sown in 17 boxes; all arc in
2 F:ﬂc_:&:.das slbs. | 10 Oct.08. fan. 1gog 1,500 | oo condition, 7
. . 1b Qct. 08 Do o Nif Nit Sown in 18 boxes;aliare in
Do ol 43 1o 21 o 7 good condition.
- 2zAug. Sept. 08, 1,02 1,02, Sept. o8 |y Pricked out in bamboo
3 Fara 2000 |22 Aug.of §5ep 023 0% P ? baskets, 5o plants sent to
QOct, 1908 3¢ 34 | Oct, o8 S Vada on 25th November
Jan. o9 1608, , .

B 976—06
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93 Expendimre.-——According to the monthly statement for April 1gog;

prepared by ‘the Divisional Forest Officer, the expenditure on the nursery and
plantation amounted to Rs. 2. 365-6-0.

. 94. General remarks.—The chief defect at Muland also is the small pits in
which the plants have been planted; and they should be made of the sizes
recommended in para 3o0. [f this is done and the plantsare given proper attention,
I see no reason why rubber should not grow well at Muland.

95. I do not consider that the land on the steep, conical hill in the middle
.of the plantation is very suitable for rubber, being steep, rather bare and stony,
and excessively dry durmg the dry season. [ would therefore not recommend
the planting of rubber on such places.

g6. Good “warkas” lands in the district, such as are to be seen between
the plantation and Thana town, are very suitable for rubber. The distances

“ recommendgd for planting the different species of ruhber in the Thana District

are given in paras 37, 38, and 8g.

" 97. If planted under proper conditions, Para and Ceara rubber are likely to
succeed in the district. 1 do not however think that the growth of the trees will
be so rapid as at Gairsoppah or elsewhere along the foot of the North Kanara
ghats, including Kadra; but if growth can be obtained like that of the Para
rubber shown m photo Ne. 17, I see no reason why the trees should not com-

mence to yield profitable returns from about the seventh or eighth year after
planting,

KAVESAK, NEAR TH.&NA.
98. In the afternoon of the sth June Mr. Madan took me to see.a block

-of land 92 acres in extent at KKavesar about four miles north of Thana. The land

is undulating and inclined to be hillocky ; and, with the exception of a few large
trees in parts, it is covered with small forest and scrub-jungle. A few Ceara
trees were planted on this area about two years ago, but they look very poor on
the whole owing to want of attention. A few however are fairly good, as shown
by the following measurements which I took of the three best plants :—

I;Ieight Girth at 4 feet from the ground,
’ Iol’ ) i L
R 7: 3” . zg!r

8 ro” : 3"

‘With pits made of the sizes recommended in’ para 30, and with the proper
shade and watering during the first two years or so, I see no reason why Ficus

.i-{]qsz‘ica, Para, and Ceara rubber should not succeed on the greater part of
1S area, . : ‘ ' '

PELHAR RUBBER PLANTATION, BASSEIN TALUKA.

99. 1 visited this small plantation in company with Mr. Madan from Thana

and Mr. Gilbert, the Divisional Forest Officer in charge of the plantation, on the
‘6th June 1909.

_demo. The plantation is situated on an easy slope along the base of 2 hill
('u-zd photos Nos. 19 and 20) about five miles inland from Bassein Road station
and about eight or nine miles from the sea, and is very little above sea-level. Its

area does not exceed 2 acres at resent, most of which has been pianted ; and
1t 15 enclosed by a rough 4-railed fence.

101. Temperature and Rainfall—At Bassein the avera%e annual tem.

‘peratureis 81° and th . : ) .
the 2nd edition. of th: iverage annual rainfall is 82°36 inches (vide para 18 of

Appendices VI'and VII).
growing rubber.

Statistical Atlas of the Bombay Presidency,” and
The temperature and rainfall are both suitable for
)

102, Water—suppzjz_

. . —A new well has been 1 i
this requirement made in the plantation to meet
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. 103 SozZ.—The soil in]the plantation (v2de Appendix 1I) is shown in five
-samples (Nos. 34~—38). Nos. 34, 36, and 37 are taken from the surface in dif-
ferent parts of the plantatipn and show that the soil is fairly good. No. 3515
lighter in colour and was taken from,a depth of 18 inches from a pit in the south-
- east corner of the clearing ; while No. 38 was taket from a depth of 5 feet from
the same pit as No. 37 was 'taken and represents the nature ¢f the sub-soil at
that depth at the north-east porner or top of the plantation. It will Le observed
that samples 35 and 38 are both-lighter in colour than 34, 36, and 37, and are not

-sob%ood or so rich as they are. The Pelhar soils are suitable for the growth of
rubber. ‘ _ o

-

104. The seeds and plants’ of the different rubbers which have bPergl

planted in the plantation were obtained chiefly from the Muland nursery and from
Bassein Fort Botanical Garden. | ‘

i

105. Number of Rubber Trees planted—On the area, 80 Cearas were
planted in 1907 and 1908 ; 157 Cas..s/ea in July and'in September 1908 ; 12 Para
on the zoth November 1908 ; g Ficus elasfzca on the 20th July 1908 and 59 on
the 1oth January 1909.

106. Distances of planting.—The Para, Ceara, and Castillon piants have
been planted 12" X 12', and Ficus elastica at 30" X 30" apart. :

107. The 12 Para which were planted in November 1908, -at the beginning
of the last dry season, are alive and heaithy, although they have not made much
growth yet. Many failures have occurred among the Castil/sa and Ceara plants
trom various causes. These failures should, of course, be filled in without delay
(vide paras 13 and 32.) In the first place, the pits were made too small, being
mere holes about 12 X 12 X 18 inches deep, very few indeed being larger ; secondly,
the young plants requited more shade during the dry hot season; thirdly, they

.appeared to lack proper watering and general cultural attention ; fourthly, animals,
ants, and insects also did damage to the plants to some extent. The plants of .

Ficus elastica have fine glossy leaved and are looking well, although they have
not made much growth yet. : :

108. Several of the rubbers need pruning, especially the Castilloa. All

‘dead and misplaced shoots should be removed by means of a sharp pruning
knife. ~

109. The following are the measurements of 12 plants each of Ceara,
Para, and Castillea which were kindly taken for me by Messrs. Gilbert and
Madan while T was present on the 6th June 1909 (vide photos Nos. 19, 20, 21) :—

C;zara. Para. Castilica,
Girth at Y *
Label | Height -4f§§tuf1%m Label | eignt, . Label | Heigh.
| BrORnE:
l ! —

Ft. in. | Inch. . Ft. in. it Ft. in.

-3 2 5 5 . 5 o 11 iZ| 1 3
4 1z 1, 5§ . 86 1 8 4 Ad) 1 7

i3 7 © 3t 1+ 87 1-8 ;. Ndjo1 o5
18 7 ol 23 ! BR 19 | N 17
20 10 6 3L 8g% 2 o .| Nilj 2 8
21 Torr| 4 | go 1 9 N1 o5
22 \ 12 4 } 4 1 oI 2 2 Nz'.ll 2 6
23 gro: 4 ' 92 14 Nil | 2 4
24 | 10 70 4% | 93 2 2 Nit| 2 3
25 1o 6! 43 i 94 o 11 Nel| 3 4
26 iz 4 ’ 43 | 05 1 2 Nil . 2 5
27 I 5. 4 l gb , 2 3 Nil | 2 3

#* Shown in photo No. 21.  As the wind was blowing strongly, a good photograph
«of the plant was not obtained.
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110, Expenditwre.~The expenditure on this plantation from the com.-
mencement up to the gist March 1909 has been as fallows:—

- Rs. a. p.

1906-07 ane / e 65 2.0

" 1907-08 w | wes 143 O, 6
1908-09 e , e 240 3' 9
B N - 448 6‘ 2

111, If any extension of the plantation is contemplated, it would be well to -
practically clean fell the area and either allow the secondary jungle to grow up-
for shade or keep the plantation clean-weeded. The respective advantages and
disadvantages of these two systems are referred to in paras 33, 36, 60, 61, 62,
and 63. ' Ceara, Para, and Ficus elastica might then be planted as suggested
below. Castilloz 1 do not recommend, except on a very limited scale, say a.
couple of acres at present (vide my remarks in paras 38, 66, go, and 122).

* * The plantings suggested may be as follows :—

Area already planted with mixed species of rubber... 2 acres,
Suggested to be planted with Para ... 10 oy
- De. do.” Ceara L e I2
Do. do.  Ficus elastica e 4
; Do. do. . Castilloa’ ) e 2, ,
| ‘ Total ... 30 acres

I would suggest Para and Ceara to be planted at 17°X17, Castiltoa at
‘15'X 13’, and Frcus elastica at 40'X 40" apart, and that the different species of
rubber should be grown pure. : '

The plants will, however, need lateral shade, and other needful attention
in their early years, especially during the hot season, till they become well
established and have grown large enough to form their own shade.

|

BasseinN FORT BoTaNICAL GARDEN.
i

112. Late in the afternaon of the fth and again on the forenoon of the
7th June I visited this interesting old fort, the land within the walls of which has
in recent years been made into a Botanicah'\ Garden,

113. The chief object of my visits was to see the irubber trees which were
planted there on the 16th July 1906 by Mr. Gammie, who was Government -

Botanist, Bombay, and in charge of the garden at that time, but now Imperial
Cotton Specialist. -

This Fort is near and within the mouth of the Bassein Creek. =
114. The temperature and rainfall are given in para 1ot above.

115. The soil in this garden (vide Appendix II) is fine and contains a
good percentage of sand. No. 39 was taken from a depth of 3 feet andis
fairly representative of the soil in the garden; while No. 40 was taken from the
surface among the Castilloa rubber trees (vide photo No. 23). It contains a
good deal of old lime-rubbish and stones from the ruins of the old buildings.

116. The rubber trees represented are Para, Ceara, and Casti/loa. These -

were raised from seeds introduced from the Nilgiris in May 1906, and the plants
were planted on the 16th July of the same year. Ceara has made the best .

growth up to date, while Para and Castilloa have rot made such rapid progress.



v ’25
117. 1 took the measurements of all the planted out trees of Para and
ngllra, but not of all the Castilloa trees, and they are given in the following:
ta Q- ' ‘ - o L . -

Measurements of Rubber Trees growing in the Bassein Fort Botanical Garden,

\

. : ' near Pombay.
Ceara, ‘ Para, Castilloa.
' . Girth at
Height. 4 feet from Remarks. Heilght. Height.
a ’ grovad. ]

In Group (4) .1 |InGroup (A)[ In Group (C)
Ft. in. | Inches ! - Lo Ft. in. Ft. in,
245 8% : 4 4 1 510
20 9 123 L .5 1K 1 4
6 o 64* | *Broken top. 4 7 3 10
15 10 3 ' ' _ a3 It *
I5 3 8 4 8
05 4% } 4 10
18 g 8 Vv 2 6
20 1% ”i 39
14 11 5 2 0
6 3 23 R 3 6

A 3w 3 3

13 8 6} < 3 2
6 2 8* J 4 a2
19 3 12§ ’ 3 8
i6 5 7’ 3 10
79 3 4 5
7 2 ' 3% . 4 1 -
11l I + Top ded back. 3 11
5 6 6 1. |1 Githat g feet, 3
5 9 .1%. Broka top. 3 5
15 3 5w ‘ 3 2
15 8 63 2 10
I 7 + 3 3
1o 11 5% 3 4
I I 6 4 I
13 4 8% 3 3
10 Io 4% ‘ 4 0
10 3 4% .

In Group (B) In Group (B} | In Group (B}
17 8 7 4 7 8 . b 4

‘ 5 0 310
ot s g 4 2
16 4 10 , gu ‘3
13 6 5% s 3
10" 1. 3 4
1 4 &
6 o

5 it T )
i i i i 23 is fairly characteristic
118. The picturesque old ruin seen m.pl"xotol_No. 5 is ‘
of the general sgvle and condition of the buildings ;m the Fort. :

119. The rubber plants may be divided into three groups or secuons
according to their respective situations in the garden. - _ ) n |

In Group (A) there are 28 Ceara and 3 Para trees. ‘T_ht;.; former 1atre- fsil‘g‘}?i?
in photo No. 25 and the 3 Para are against the wall to the right, just OL{ g.ﬁ 1; ¢
The crop that s to be seen growing between the Ceata trees l;s cotto{;x toh li i; ,1e |
varieties. If will be observed that 3 Cearas have-leaves on them and the rest are -

t
deciduous.

' Casti lants, 6 of which
G B) there are 8 Para; several baLtzl!oa p ;.6 of 1.
i mc;:;ed,lgro;?;g énd)er ihe shade of the walls of one of the old buildings ; and .

i3 i Jose to an old wall. This tree is-
trees. The best Para tree 15 growing ¢ ‘
xo?fgrii height and is shown in photo No. 22, with Mr. Sampscn, Range Forest

B 976—7 ~ 1
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Officer, Bassein, standing by it.- It is in excellent health and has made very fair °
growth. The smallest one is 3% feet.in height; while the average height of the
11 plants in the garden is about 5°52 leet. )

The Castitloa do not look particularly happy on the dry bare ground. They
would certainly do better if they were watered sufficiently and if the ground were
shaded. - ' | ) ‘

The best shaped Ceara in the garden 1hs 17° 8 in height and 17” in girth at
4feet from the ground. It is a double-stemmed tree, as shown in photo No. 24,
with Mr. Joshi, the Curator of the garden, standing neart. This tree has been .
tapped and the tapping marks on the stém can be seen in the photograph. It
has a fine, broad, well-shaped crown andlilsf in full leaf. The young thin stem,
which springs from the base of the main stem, should be rem_oved and the wound
tarred to prevent decay, the ingress of fuhgi, white ants, species of * borer,” and
other insect pests. , ! I

121.  In Group (C), some little dista,nLe away from the plants in Groups (A)
and (B), a number of Castilloa have been planted among and between trees
(Tamarind, Pheenix, ete.), standing at irregular intervals, which afford moderate
shade to them (vide photo No. 23). The ground on which. they are planted
1s full of old lime rubbish and stones from the fallen walls of some of the old
buildings. _ :

The plants were planted in May 1907, and are doing fairly well, having made
fairly even, though not very quick, growth. They need immediate cultural
attention in regard to (2) digging of the ground round each plant as deeply as
possible without damaging the roots, for a t;istance of at least four feet away;’
(6) manuring; and (¢) watering. - The tajlest plant is §° 4” in height. The
average height of the 33 trees measured—{ trees being in Group (B) and 27 in
Group (C)—is about 3" 10” or 3'82 feet.

122.  Upon the whole, Ceara is the most promising species and is likely
to prove successful in the district. Panp alsois likely to do well, but not so
well as Ceara ; while Casti/loa will not be [likely to do well except in rich, friable,
well-dramed, moderately-moist soil with gqod lateral shade. ‘

VICTORIA GARLEN, BOMBAY.

123 Onthe 8th June, while in Bembay, I had the pleasure of meeting
Mr. Millett, Conservator of Forests, N. CJ, and Messrs, Thompson and Gilbert,
Divisional Forest Officers, when the prospects of growing rubber in the Thana -
Distriet were discussed.

124, On the gth of June T visited tl{e Victoria Garden for the purpose of
-'seeing any rubber trees which might be growing there. I found and was shown

only a few trees of the following different species.
i

125. Pare Rubber.—Only three plants, bearing a label numbered 15142,
were found growing in pots in the nursery. I was informed that they had been

received from the Muland nursery. They are about 21 feet high and are looking
well.

f

126.  Castilloa vlastizaz==] noticed only a few small plants in the nursery.
In the garden 1 was shown a specimen 18’ 3" in height and 17 2” in girth at
4 feet from the ground. The stem had been badly injured some years back and
the tree is certainly looking not well in consequence. The bark is, however, trying
.(v;aunly I fear) to grow over and heal the long wound on the stem. [ 'was
informed that this was the only Castilloa tree they have in the garden. Given
similar conditions in regard to climate; soil, water-supply, and envifonment, Casti//oa
is likely to grow well in Bombay. ,

127 _ﬁms elastica,—There a few vood-sized, strong, healthy-looking trees
of this species in the garden. One I n%easured was a %’ne youn)é tree :.% 2" in
g};rth, and another, a large, well-established tree, was g’ 61" in girth at 4 fect from
the ground. The latter is old enough to be tapped, and if it could be tapped by
an expenienced Assam rubber tapper, the result would' furnish information of real
.F;ii]cucall' \Lailue. The yield and market value of the rubber obtained would furnish
y Y ;’e 1able figures as to the yield aud return that might be expected per acre

rom land in the district if planted with this. species of rubber,
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328, Ceara Rubber.—In the nursery 1 saw only a few young plants of this
species. I'n the garden 1 was shown a iree which I measured and found to be
4" 3" 10 height and 2° 6" in girth at 4 feet from the ground. It appeared to be in
a normally-healthy condition, but rathes drawn up-as it is growing among other
-trees of different species.  * " : \

i

1
+ 5

Il

GANESHKHIND -BOTANICAL GARDEN, NEAR POONA.

129. On the 15th June 10dg I visited this garden in company with
G. A, Gammie, Esq., F.L.S. He kincly showed, me the rubber trees under cul-
tivation there. In one plot I saw tolton’ was being grown along with Ceara.
tHere the rubber was not looking well. The plants had made comparatively
slow growth, and many of them shdwed s'ens of a seasonal die-back of their
leading shoots to a variable extent. |

In“another group the trees, whichjwere planted in July 1903, are taller, but
they do not seem to be doing very wéll.! I took the girth measurements of 7 of the
best trees ; they were 10}, 10§, 11}, 11§, 10%, 113, and 11} inches respectively
at 4 feet from the ground. They are from about zo to 2§ fect in height and
are shown in photo No. 26,/ Mr. Gamnie is to be seen standing in the right of
the photograph. : ' '

130. Mr Gammie is of opinion that the climate is unsuitable for Ceara,

I noticed («) that the trees ar growing in medium black cotton sojl;
-{#) that the land had been lougheg( ; and (¢) that there were an unusnal number
- of cases where the stems of trees were injured. ’

131. Cotton soil contracts, and wide, deep fissures are formed in it before
the end of each dry season; and durng the rainy season these fissures close up
owing to the expansion of the soil tha: takes place consequent on the absorption
of water. The effect of this periodifal alternating contraction and expansion of the .
soil probably causes mechanical injiry to the young, tender, and delicate feeding
roots of the rubber trees.by tearingj-them to a certain extent. Or, it may be that .
during the dry season the dry, hot jir gains access to the young roots by means

-of the deep fissures in the soil and the roots consequently suffer from the effects
thereof. :

The ploughing of the land may izjure or destroy the roots of the trees that
happen to be near the surface; and © important roots are broken, the injuries
to the stems referred to may be caysed thereby.

In almost all cases the injures to the stems commenced apparently at
_ground level and extended up the |st2m a short distance varying from one to
several feet. Probably the injury ¢xtends to below-the grcund if injury to the
roots is the real cause, as I suspectiit to be. The injured strips varied from t to
z or 3 inches in width. The injury ight also be caused by carelessness on the
part of the ploughman in letting the pough graze the stems.

All the above - the climate, the foij, and the ploughing between the trees—may
possibly be contributory causes as {p why Ceara is not growing very successfully
‘at Poona. The subject however rquires further investigation as.to why Ceara
does not succeed well at Ganeshkhind. In this connection it will be advisable
to bear in mind the aboveé remarks fvhen any enquiry may atise as to the prospect .
of growing, or when any proposil may be made to grow, Ceara rubber on

cotton soils,

CONCLUDING REMARKS.

i32.. The chief drawback to the successful growth of rubberm the Bombay
Presidency is said to be the long annual drought that is experienced,
Mr. Coppleston’s views are given in para 27 and Mr. Bell's in para 52. At tlgalqa
Mr. Madan is hopeful, while Mr. Gilber: is, [ think, likely to do his best with his
.small plantation at Pelhar. Mr, Gamme’s opunon is given in para 130.
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133. The rubber plantations which I %nspected 'recently in the order given.-
below are situated at— :

(1) Gairsoppah in the South¢rn Division ef North Kanara.
{2} Kadra in the Northern Division of North Kanara.
(3) Belgaum.
(4) Thana.
(5) Pelhar.
(6) Bassein.
(7) Bombay.
(8) Poona.

These may be classified under three gfoups according :to, the relative suit- -
ability of the localities for growing rubber : 1~ ; .

Group I.—Gairsoppah, below the Ghats, in the Southern Division ("Jf
North Kanara. .

‘Bargudda, Kadra, below Ghats, in the Northern Division
of North Kanara.

Group II.—Thana, Pelhar, Basein, and- Bombay in the Thana District.
Group 111.—Belgaum and Poona.

The best district in the Presidency far rubber is Kanara. In the fine ever-
green forest region along the foot of the G‘{is from near Bhatkal to Kadra, where

the climate is hot and moist for a good parfof the year, the conditions are, upon
the whole, favourable for the successful gro
for Para. b

Next to Kanara comes Thana, where the climate is also hot and moist and
fairly suitable for rubber.

I do not, however, think that the Thina District is quite so promising as
Kanara for growing rubber ; but still the conditians are not altogether unfavourable.
The growth of the trees is not likely to be quiteiso rapid as it will be, nor will they
yield such early returns as they will in Kanam. |

With regard to Belgaum and Poona 1
growing districts. ‘

h of rubber, especiaily for Ceara and

uld not recommend them as rubber-

134. 1t is quite a mistaken idea to thirk that any kind of land or any kind
of treatment is good enough for rubber, ind the sooner this is realised and

understood the better wili it be for the rubper trees, for the planters concerned,
and for the Government.

135. Thé re-pitting and re-planting of{all the plantations i1s necessary if
success is to be looked for. All plants which are doing well need not be
disturbed ; but it is advisable that they shoyld be dug round as recommended
in paras 36, 60, and 86. On the other hand, all sickly plants and those that are -
not growwng well or do not appear to bq in a thnving or promising condition
should be taken out; and all plants that ar¢ worth re-planting may be re-planted
in full-sized pits as recommended in para 3 '

i
In this connection 1 would recommendith¢ carrying out of the suggestion
contained in para 3z about planting only selected, strong, vigorous plants.

During the first two or three years after they are planted, vigilance and care
will be necessary in looking after the plants properly till they become independent
of being watered by coolies and well establihed. The needful directions for
giving the rubber plants the conditions and attntion they require are given in
the different paragraphsin the Report. . |

13€. Suggestions as to terms on which [and may be granted to planters
Jor growing Rubber.—In para g6 of my  Report onthe Rubber Trees at Nilam-
bur and at Calicut, South Malabar,” 1 mad(? certain suggestions for granting
lands to planters for growing rubber, whicly may be taken into consideration
In connection with the subject undér refer'erjce. I would suggest that blocks
of good land suitable for rubber shHould be selected and demarcated
Into convenient-sized blocks of 230, , or 1,000 acres each, or in lots

to suit applicants for land. As all the land within a block, either on account
of the quality of the soil, or steepness, or other causes, is not likely to-

F
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be suitable for rubber, it would be advisable to reserve the forest on suc
(except where they may be required by the lessee for building upon or fgr 2:.?1:1%
purposes) and grant intervening pieces of suitable land till the total area of any
given concession is made up, The blocks of land might then be offered to the
public. This could be done by advertising in the Government gazette, in the
leading Indian daily and planting papers, and in the Ceylon, Singapore, London
Dublin, Edinburgh, and New York papers, briefly menticning the terms on which
land 1s to be granted. By giving wide publicity to the matter, capital would be
attracted to the country. By way of caution I would strongly recommend that-
every planter who may be thinking of planting rubber in the Bombay Presidency
should inspect the country along the foct of the Ghats in the North Kanara
District and satisfy himself as to the suitability and prospects of the country for
growing rubber before he submits his application for a grant of land.  Sufficient
time, say 6 to g months, should be given between the date of the announcement
in the papers offering lands on certain terms, briefly specified in the notice, and
the time when applications for grants would be considered. ‘ '

The terms on which the Madras Government has granted lands 1o rubber
planters are briefly as follow. Lands planted and to be planted with rubber will
be granted free of assessment for five years in the Nilgiris and for three years
in certain other districts. On the expiry of the free-assessment periods, planters
have to pay the ordinary assessment levied on cultivated lands.

I venture to propose, for consideration, that Jand be granted to prospective
rubber planters on the following terms:— - ‘

(1) That Government will fell and remove all the timber it may decide
to fell and remove from the land before handing it over to the
grantee.

(2) That the grantee shall be free to dispose of, as he thinks fit, any
timber that may be on the land after 1t has been made over to him,

(3) That the grantee shall pledge himself not to burn felled jungle and
brushwood (except thorny species) on the land granted to him
(vide paras 9 and 23).

(4) That rubber shall be the principal crop to be grown.

(5) That the minimum number of rubber trees shall not be less than .
50 to the acre. . )

(6) That no rubber trees shall be cut down that will have the effect of
leaving fewer than 50 evenly-planted trees to the acre, except
with the sanction of Government or its authorised agents.

(7) That the grantee shall, after having, to the satisfaction of Govern-
ment, planted the land with rubber trees, have full liberty to
grow suitable catch-crops on the land between the rubber trees.
It should, however, be understood that these must be considered
to be of secondary importance to that of the rubber trees, and
their cultivation must be discontinued when it is detrimental to

~ the rubber plants. ) .

(8) That Government will in all cases, as far as may be convenient,
practicable, or advisable, grant permission or facilities to the
grantee to obtain a supply of water, from sireams or other
sources beyond the boundaries of the land granted to him, for
the use of his plantation.

(9) That the land shall be granted free of assessment; but, in lieu of
assessment, a royalty or export duty of four annas per pound
shall be paid by the grantee to the Government on every pound
of rubber that is obtained from the rubber trees, used, manu-
factured, or sold on his plantation, or exported.

(10) That all rubber plantations, factories, stores, sheds, and buildings.
of any kind whatsoever shall be open to imspuction by duly
authorised Government officers at any time.

(11) That any evasion, neglect to carry out, ot contravention of the
aforesaid conditions shall be dealt with by the Government as
’ the circumstances of each case may warrant.

B g76—8
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v?137. It cannot be expected that Forest officers, who have large districts to
look after, can devote the time that is necessary for the proper maintenance and
success of the” Government Experimental Rubber Plantations which have been
placed m their charge and which they are made responsible for (cf. paras 11
and 29). The best way would appear to be to appoint a qualified special officer
to take entire charge of the management of the plantations if it is desired that
the rubber trees should have a fair.and proper chance of becoming established
and of showing to what degree they will prove sugcessful. In this connection,
my remarks in para g7 of my “ Report on the Nilambur Rubber Trees " (referred
to in para 136 above) may be referred to and noted.

«# 138. The opinion I have formed is that rubber will grow. successfully and
- prove financially profitable in Kanara, if the suggestions I have made in different
paragraphs in this Report ate catried out. ‘

My remarks in the preceding paragraphs which relate to the rubber trees in

the Thana District will show that rubber, if properly grown, gives promise of being
successful there ; but the growth will be somewhat slower than what may be

expected in Kanara.

. ltherefore recommend Kanara as being the best district, and Kadra, which
1s situated therein, as being the best centre which I have seen in the Presidency,
for establishing rubber plantations onr a large scale.

- 138. In conclusion, 1 desire to acknowledge the kind help which I received
_from qusrs. Coppleston, Bell, Madan, and Gilbert, and from their subordinates,
' affording me facilities and information in connection with my inspection of the
different_plantations. 1 also specially wish to acknowledge the ready assistance
I'have all through received from Mr. Talbot, the Conservator, C. C., under whose
orders 1 was placed while [ was on duty in the Presidency.

_ - R. L PROUDLOCK, .

- August 7th, 1909, ' ~ Curator,

. | Government Botanic Gardens and Parks,
The Nilgiris.
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L, 1V, X, and XI—Photographs, Map, and Plans (nlot reproduced).
Il—List of Soil samples (not prmted) o |
I1I-~Specimen of Ceara (enclosed in an énvelope)

'V, VI, VII, XII—Temperature and Rainfall Statements (printed). -

- VIIi—Statement showing number .of Rubber Seeds sown, germination
results, and disposal of the Seedlings (printed).

JX—;Statement showing Expenditure on the Ga:rsoppah Rubber Plantation
- up to the grd March 1goa (printed), '



APPENDIX

V.

Statement showing the Average Monthly and Annual Minimum and Maximum Temperatures at the following Stations on the West Coast
of India, at Colombo, and at Mergui in Tenasserim.

[Corrected figures kindly furnished by the Dircctof-General of Observatories, India Meteorolagical Department, Simla.]

H

Aprill ‘

-

L

‘t)nl:::‘nc':a? Period over January, February. March, May. June.
each statlon|which observa. |
étaﬂon. approxi. | tlons hava i
mately in been taken. | Mintmum, | Maximum, | Minimum, | Maximum. | Minlmum, | Maximum. | Minimum, | Maxirmum. | Minimam, | Meximum,| Minimum, Maximum,
miles.
Bombay " 287599 | 679 826 687 R26 ' 734 8s7.1 7177 885 807 | go7 79'5 376
Ratndgiri ... 187799 | 062 87'5 6773 | 86q4 ' 724 | 878 | 974 | go1 796 | or1 772 86'6
Marmagao .. . 18go—gg | 689 | 85 712 | 849 ! 755 | 869 80’0 go't 8r'r | goo 77°9 87°0
- Kirwir . . 187799 [ 655 869 [ G73 | 863 - 730 | &8 | 779 | goo | 797 | 898 76'1 85'3
Mangalore ... 1880—9g | Og's | 885 | 923 | 831 o 60 | 894 . 787 | g1 | 788 | go3 750 850
Calicut 1880—gg | G696 | 876 |} 726 | 887 i 761 | g0z | g7 o3 | 7779 | 90 747 846
Cochin .- 1875—99 | 7¥'5 39'1 737 | 899 ! 77 912 784 91°5 776 896 74 85'0
Trivandrum 1879—99 | 724 | S$34 | 7940 l 850 1 9007 | 87 783 875 783 863 762 B2'g
Colombo . 1875—~69 | 721 875 72'9 883 ! 749 .| 894 | 760 889 784 880 775 857
Mergui .- . 66'9 881 6g'1 I 8g'6 I 719 912 737 9r'g 738 8g1 731 857
T !
. , : ,
July, [ August, September, Octoher, November, | December, :
: w : Average Averago Mean Annual
T —- ] Annual Annual
- i ! Minie | Maxi Dy ! ! Mininum,  Maximum, | Lemperature.
Mini. Ma"‘? Mini- | Maxi- | Migimom. | Maximum, Minimum, - Maximum, | Minimum, { Maximum. = Minimun, © Maximum, . ' .
mum, mumn, ! mum, mum. { . I 1 ‘
Bombay : w| 7775 | 844 770 | B0 705 845 765 87'5 733 86'94 6¢'R 845 749 858 804
Ratndgiri w| 757 839 752 837 744 842 74'0 882 | . 700 905 672 89'5 73T 87'5 ! So°3
Marmagao .| 762 | 837 | 758 | 834 751 835 756 860 Lo728 870 <70'3 863 750 | 862 | 806
Karwdr 751 ] 830 746 825 739 82 734 854 | 604 874 662 .| 877 727 ; 862 19°5
Mangalore .| 742 | 830 740 828 741 833 I 746 837 . 1728 882 70'0 895 74°2 871 807
Calicut . 7309 25| 741 | 828 744 J 843 745 862 ; 73°1 874 - 705 876 74°1 | 870 806
Cochin o] 741 | 8351 7431 837 74'5 846 746 862 | 744 87's 729 88'5 | 748 | 875 8172
Trivandrum ... .| 752 | 821 | 754 1 823 75'3 82:9 752 827 | 744 826 734 83'0 | 754 840 797
Colombo W 776 | 854 | 775 | 850 | 770 860 75'4 857 741 864 730 869 | 75'5 870 813
Mergui .- ol 725 | 845 726 | 842 g2z | 844 i e 872 697 874 . 0667 873 + g1z ;876 79'4
s ; ;

(93]
[ ]
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APPENDIX VI,

Statement showing latest normal values of Rainfall at the following Stations.
[Corrected figures kindly furnished by the Director-General of Observatories, India Meteorological Department, Simla, with his letters
Nos. 2814-58., dated 3oth July 1909, and 2931-S., dated 6th August 1909.]
Station. January, Feb;-uary. March, | April. ‘May. June. July. August, | September) October. | November. | December. R‘Lt‘;};‘:' pf:[:;:l“ﬂ“ In the year Ml:flll}:‘]llm I; e;l;e
b
In. In. In. In. In. In. In. In, In. In. In. In, In, In, In.
Bhatkal 0'10 o0l 007 | 113 4'42 4443 47 0y 3104 14'04 848 2'14 0'19 15316 | ro832 ( 18og 19503 | 1897*
Hopndvar ... o116 | ao1 o'10 { 9'6o 344 4173 4304 2765 | 14'48 7:16 I'1s o1z 139°64 89'25 | 1881 192:09 | 1892
Karwir o1z | oor | oo4 | od4| 312z | 3583 | 3798 | 2215 | 1187 572 1'48 0'I1 11887 | 97244 | 1899 19333 | 1878
Théna 017 006 006 | oo1 0'36 23'79 37'16 2184 12:64 272 028 0'04 99'13 [ 4187 1399 15209 { 1878
Bassein -, 015 005 oot | o'or 037 19°76 30°56 16'07 12-86 226 o018 008 8296 3076 | 1899 9588 | 18g7%

® Nofe.—The maximum and minimom values of Bhatkal and Bassein are derived from the records of the years 18971908, The pcnods covered for t’he othcr

stations are from 10 to 40 years.

Lo
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' APPEN
Statement showing the Monthly and Annual Average Rainfall and number of Rainy Days

. ~ [Carrected figures furnished by the Director-Genera] of
* , i
! e 2 : i ' .
2 8 January, ' February. March. April, Hny,
2 B , _ -
FER | ® %
~ é =} ]
22 | 52 | 8 = 2 = 2 -3 £ = | £ :
District. Station. g | 22 | 8 3 5 3 8 z ] 3 1% |3
: £% | ¥8 | Bg £ R 2 N £ 8 g £ {Esl|E
Z3 5z -, g o £ > & g A A
" SB s"s © @ o q'g [ u"g @ ra'é @
ga o % >, -4 ooy E’ L oy o L0 by E’ Bo |
£t S & Ed £ g2 £.g 4 g= £Eg) E
FE 1 EE | BE | 2 | BE 0B (se| FOIGE| OB .|£8| ¢
= & - < ] -« < < - < - -
i
1 \ .
Umbare wl oL | 002 e | 009 - - | 03! 013
1 Dahﬂnimn | e ' 01 000 01 003 ' 08| 083
‘ Mahim ol e | o2 | (10 01 | oo o | 001 o1 | 002 | 04| Oas
Tha Basrein N oz | ©16 oI | 005 w1001 . | o001 | o8 037
ne “*Y | Théna Y 03 | 017 v | G0g o1 ' oee o1 | ool | o7 oag
Coliba .| wee 02 | o0lg ¢l | cez we | 0OL ¢l | 03 | 0B8] 065
Bombay {Byculla,l.l. . o1 | o3 01 | o001 vl | Q01 | 07| 022
Hospital® i
‘ ¢l anngg I o | 009 | 01} o002 | .. f 001 | 03| 016 | 10| 0%
Foliba 3 Boha . o1 06 01 008 - 001 o2 021 10§ ¢y2
Méngaon - N | o1 | ocs v | o002 w e 03 | 045 | 10 088
f. Dﬁpoli s “e ! O'l ooy - s ea ren 02 045 14 1-37
{ | Gobigar e | 02 015 onl 04 ¢Gas o161 TRl
Ratnicis i Ratndo'ri , .l 02 00 01 002 o1, | 005 61 o135 ! 16| 127
BE el Réjaper O 02 | 013 | 01 | ous w1002 o3 | w07 | Lot 207
Mélwan - SO I oz | 014 02 1 012 ws ] e ¢5 | G26 | L8} 293
: 1/ Vengurla - - l o2 019 A} 002 ol 003 06 028 | 26| 205
Sivantvili .| Sdvantvadi | - oz | 018 ¢z 1 005 | - 01 | €Ot 11 068 | 2z 2w
Gas . | Marmagao ...l vae k é . ase s Q05 s e - 1-04 s T BE7
i W
Rérwar ..i lI » 01 |, €13 w | 601 | C04 9 | G4t | 88| 313
. Ankols wl ) B 01 | 000 | 008 o i 08 | 048 | 36 830
Narth Eénara .9 Honivar ol 8 o1 | 06 e | 001 03 | 010 11| ose | 89 s
| | Bratkal - 01 | 010 w | 001 R 16 | 115 | 42| 448
Coonddpar ,,,1 N see i ‘. 19 001 . 0.10 2 -0 G| 677
South Kanara . 4| Mauzalore wden < - 017 o 008 wwe | 08 3 169 7! gi9
Kasirgod T - = e | 028 e 008 ' s 013 3,1 184 7 49
Camanore o - | 028 . | 023 1 02 s | 27 7| 748
: Badagara wasl - . 38 can a5 1 ¢ 0433 B 348 81 787
Malabar .. | Cnlicat wd e “s i 025 e | 01 1; 0720 5 | 86 9} 952
j | Nilambar T 009 e ol9 1 057 | 5 238 81 532
{ | Ponari e |- 025 « | o0 1 : e L 6 | a3 | 1wy
Trichar ol 61 | oo3 04 | 048 13 | 078 ] 78 | &05 | 104 | &53
Cochia { Ernacolam 05 | 038 15 | 181 29 | 2409 &8 | o6 | 327! 9
Cechin e 1 074 2 048 8 213 ' B3 1% 11178
| Kotayam L 0¢ | 023 5 | os51 85 | 837 g4 ' B | 101 | 84
t Allepy wl s I (| 28 1 1.eg 45 | 272 99 | 708 | 16| 907
Quilon ‘ 05 . 037 18 120 85 230 o2 610 ; 11'5 | 824
Travaloare .4 ! Trivandrum 13 ' (61 11 063 26 138 7 76 ; 103§ 891
Kolachal B o - v es e e e
Nagereal 07 |, 09 14 | o089 14 | 097 59 | 432 | £1( 198
Ui Cape Comorin N e L e ‘e . I S
Celombo v | w24 | 56 | 180 | 106 | 475 | 175 | 1143 | 205 1210
Nezri  (Sewbileva ‘ Ro
Maiayz), | !
Mergui R oL 07| 24 160 | a7 | 37 | 67 | 605 | 1s0[1e
— ' : . |

& Mcan of 78 ycars, ~




' DIX ViL

'

at the following Stations on the West Coast of Indisa, at Colombo, and at Mergui in Tenassenm.

Observatones, India Meteorological Department, Simla.}

Juge. July'. August. September. October. November, Decerober. Average Annupl
3 @ ® e ':; E :
w
- o
o N ;7
£ = B = 2 = -g - § _ E . E " 3
5 i) El 2 g K El = g = = = =
3 Sl = a g g o g i =)
2. | E gz | 2 £ | 2 s | 8 gz 5 5s | 8 Es 5 E
> # 8 S 5] = '3 58 F] s ] s, y
R - o 5 o = o = 3 £ i 5 R g )
G2 | 2 | E2| £ | fg| fF |Ex | § [ Ez| B | %z B o|Exi B | & | Z
gl et B - - 5 i
£3 b= g3 & &3 2] o] g a3 z.9 A & 8 s
IR BE R EEEEE SRR R LA LR R -
1005 | 1510 207 | 2489 181 | 1438 107 | 11-08 21 130 03 00 002 628 6705
16 | 1680 223 | 2704 183 | 14-36 120} 1116 24 144 04 018 o2 004 | 630 7187
197 | 1569 223 | 2237 190 § 1204 | 128 | 1007 30 180 06 032 (131 005 708 6371
134 | 1976 22-9 | 3058 204 | 1607 188 | 1286 a1 224 (131 18 i3 | 00R | TaB 59:85
1=3 | 287 273 | 8718 26-3 | 21-84 160 | 1234 &6 20 09 028 ol 004, 937 9§-18
158 | 2056 215 | 2456 185 [ 1491 128 | 1063 449 178 o7 O47 ol 003 [ 81 Fa0)
1477 | 2224 280 | 2719 195 | 1583 140 | 1148 27 155 o8 18 oL COI [ 756 775
167 | 2585 243 | 8044 225 | 1711Y 151 | 1464 34 288 07 049 03 005 | 844 8054
196 | 2740 283 | 4601 273 | 2002 177 | 1509 58 449 10 001 o1 008 | 1034 12401 °
199 | 2566 278 | 4654 274 | 31-08 191 | i858 63 503 11 078 01 010 | 1031 18118
210 | 8504 287 | 4928 275 | 3148 176 | 1648 &7 318 1:0 083 o1 012 | 1023 18506
161 | 2667 258 | 8491 283 | 1928 163 | 1085 6 01| o©f 046 (31 001 | g5 9731
e0-5 | 8182 259 | 3498 27 | 2010 158 | 1263 50 363 10 065 ol 005 | 938 10571
227 | 8702 200 | 4828 267, 2852 188 | 1372 75 610 17 10| 02 07 © 1070 13708
is2 | 2608 230 ! 3105 218 | 1876 147 | 1101 43 877 14 o9 l e 568 91:83
o212 | 3887 259 | 8545 227 1 21441 | 144 | 1088 &7 455 18 o987 ol o165 | 9¢e 10982
as | 4234 292 .| 5769 275 | 5344 8 | 1312 20 667 21 137 o2 ¢or 1 1124 157-86
-a 23'G8 Ly 31'88 . 13'59 - 834 nes ) 6'17 v . 116 Ty aen -y 0343
938 | B5F8 274 | 9798 240 1 2215 151 | 1187 5 572 25 148 o1 011 | 1055 118-87
220 | 3923 230 | 4144 5 | 2505 156 | 1225 1 736 | 21 357 0 Coz | 1087 13033
249 | 4178 a3 | 4304 258 | 2765 173 | 14-a8 80 716 28 116 o8 012 | 1121 13964
213 | 4443 28 | 4709 258 | 3108 166 | 1404 95 543 28 214 o3 018 | 1141 16816
24 | 3969 28 | 4435, 24 | 2648 17 | 1476 9 763 2 168 0 ¢ | 112 14171
25 | 378l 27 | 892 " g4 | 3275 17, | 1218 10 758 4 2:36 1 G471 118 130-50
25 | 47-82 28 | 3840 23 | 2216 15 | 1061 10 806 4 2:88 1 039 | 116 12670
a5 | 3784 27 | 3470 21 | 1842 14 801 10 730 4 948 1 061 | 114 12235
25 | as2l 27 | 8474 vl | 1720 13 831 10 779 5 4:01 1 059 | 114 12841
24 | o3vL 26 | 8005 19 | 1518 12 827 2 998 6 %93 2 4| 118 11564
22 | 3517 28 | 3348 19 | 1592 14 816 18 - g0 7 45 2 o87 | 117 10924
24 | 2553 24 2349 18 1227 1l 877 12 10-18 6 458 .1 098 | 114 103668
275 | 3056 26'3 | 8074 08 | 1830 1144 770 188 1416 57 397 o4 008 1 1223 13016
287 | 2862 24°8 | 2000 202 | 1295 184 717 | 1632 1495 72 418 v9 s | 1328 10733
24 | 228 2 | 2215 18 | 1203 14 73 14 1327 ] 594 3 158 | 131 11507
287 | es02 241 | 2058 193 1 1422 117 603 16:0 1277 82 BTy 26 194 | 1302 10508
817 | 83l 237 | 2019 12 | 1068 112 571 170 1762 =B 2 o 23t | 1338 11537
211 | 2017 se0 1 1119 104 815 92 418 18 1754 84 662 212 130 | 1187 ES43
165 | 1240 131 €82 &3 413 i 836 11-9 1048 o1 605 we 221 929 Y]
os | w5 | 70 | sl | 80 | 290 | 10 . 06l ) 101 | 7ee| 78 | ele| 24 | 267} 81D | 80w
apy Yy e sam Le 1Y aan T LX) Ty rep neod a8 ‘es T oo e
106 835 128 448 135 &8l 156 498 | 221 1436 | 180 1255 | 135 @85 | 1rr7 £327
nformaition. ) i : !
242 | 8058 256 | 300Gt 250 1 29381 234 | 2073 151 E 12°57 B 201 ©7 | 040 i 1542 1GR3
] ! — -




APPENDIX VIl—(para 7)

*

Statement showing the results of Rubber planting operations at Gairsoppah, Kanara, since the commencement in June 1906,

Growth in Nurseries at Surviving plants and their growth, in November 19083,
. the end of the first ‘ —
: hot veason. | L
: : : i In the Plantation.
No, | Date of sowings of seed, | Kind of Rubber, ?;g‘?::wﬁf N‘:,'}T::; i::u?::;ts - In Nurseries, . ‘ X o é L
i ) i T . Aver, Average
- Height, Girth, - Number, ﬁ;;::ge A;‘::?‘Ec When put outs Number. | hdgﬁf M rthi.;'
i o 3 4 5 6 l 7 ’ 8 9 ‘ 10 1z ' ™ { 13 ' 14
1 Ft. r In. Ft. In. Ft. In.| In,
1 | July 1906 voa| Castilloa e 5,400 2 4 3 cos . e June 1907 e 2¥ 4 O 4
2 | Scptember 1906 ...| Para ol 12,900 300 6 2 8 23 & Do, vos 178 4 O 5%
3 Do, erof Ceara 6,000 | 260 Io 4 18 30 19 August 1907 164 20 © 10
4 [ June 1go7 | Castilloa ... 20,000 18,000 6 4 14,000 8 8 June 1908 1,350% 3 6 3
5 | September 1907 ...[ Para 40,000 38,000 6 2 19,000 9 3 Do. wd 17,4721 3 o ace
6 | October 1907 ...] Ceara 10,000 6,000 8 4 | 5,356 8 4 Do. 6444 6 o 3
7 | June 1go8 ..{ Do 2,000 1,183 s Dao. s 1,183] o 9
8 | March 1908 vo| Cryptostegia ...l 1lb. Several ioe s Do. e 1,1289 o 6
~ | thousands

* Of these 2 Castilloas 1 plant has died.
4 Many werc eaten by wild animals, including harves, which cut the plants through near the bottom of the stem,
g Only basket plants were transplanted.  These did not grow well in Nurseries where they were for 7 months of dry season.

Plants from Nurseries

|| Germinated on beds, betore planting,

Y Sown in boxes very thickly, Seed obtained from the Conservator of Forests, C.C., Poona,

months old —watered in the dry season for 7 months,

M. 5, TEGGERSE,
Ranger in charge of Rubber Plantations, Gairsoppah, Kanara.
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|

) | APPENDIX IX (para 28
Statement showing the several items of Expenditure on the Gairsoppah Rubber
Plantation up to the 3rd March 1gog,

]

Item . ' By the Range |By the Divisional] - -
No. . Head, _ By me, Forest Officer, | Forest Officer or Grand Total.
: Honawar, the Conservator, .
o [~
- ‘ "Rs.a. p.| Rs.a. p.| Rs, a. p Rs. 2. p.
1 | Nurseries vl 8§37 15. 01 279 1 6| ... . - 817 o 6
2 | Seeds i . 65 9 o 21 7 o] 6g6 1 o 783 1 e
3 { Watering  ~ {55206 23 71 2 o 591 8 2
4 | Shade , - : s 4IZ 2 IO | . 412 2 1o
5 ' Clearing . oz 1 6] e 702 1 6
*6 | Bamboo gwards . ..l 37 o o} e RS 37 0 o
7 { Bamboo baskets ] 408 & o1 27 8 o . ... 7| - 436 0 o
8 i Lining and holing .. 804 12 3 ereras 8og4 12 3
g | Planting o 415 8 31 ... . Ceiees 415 8 2
10 | Fencing : .. 41t 14 8 207 8 3% ... 706 6 11
11 | Buildings ] 210 3 O N 210 3 o
12 | Roads . . 92 0 o T : 2 0 o
13 | Wells . 37 0 o} ... o eenae 37 © o
14 | Establishment _ ..] 58 35 8 .- ' : 38 5 8
15 | Stores, tools and plant...| 54r 6 1 412 o e 546 -2 1
1€ | Manures (mulching, etc.), 131 3 o B 31 3 o
17 | Carpenter . | 111 14 o© I .14 o
18 | Weeding . 268 14 3. ... 261 14 3
‘19 | Sundries T . 133 3 o 3 0 o 133 3 o
20 | Coolies’ expenses (on the] 12 o 3 cereen e 12 o §
way . o :
21  Extras (oot on Planta-f 25 4 71 ... 25 4 7
T tion). :
Totals ,..[8463 311 | 704 6 9| 656 1 o] 986311 8
After the 3rd March and up to the end of April 1gog =~ ... 476 8 o
Total  ..,| 10,340 3 8

* Steamer freight from Bombay.
M. S. TEGGERSE,
Ranger on Rubber Plantations, Gairsoppah.

Gairsoppah, Kanara:
3rd March 190g.
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APPENDIX XII [para 5 ()]

Wegther Reports of other Countries in the Tropics growing Rubber compared with the climatic conditions of Gairsoppah in India.

YT - - - - - [
. Singapore, j Malacca, F. M. S, ‘ Ceylon (Kelani). India {Gairsoppah).
Na. 5‘ Month. ' Temvera T | | i f ; o Remarks. ‘
. t era- . N ' . . .
i Rainfall, : tu}:c Humidity, | Rainfall, | VeMPera- i prumidity, | Rainfall, i Tempera- | [umidity. | Rainfall, 1608, 'le‘t"f_’em‘ Humidity.
: (May 1). } ture, f ture, . .uu:.
[
_— —_ml '''''''' i ’ R S ! ' t
| In. | Deg. | Perct, In. Deg. | Per ct. In. Deg. | Per ct. . In, Deg. Perﬁct .
Tt january ! 78 81 f 9 094 ) 79 4 . . -
2 I February ? ;3 78 ; ;9 I g2 : 82 G2 The rainfall in In.dla. is
31 -March . 6 | 70 77 3 79 93 - Ty I e 85 6o not well distributed
4 . April |8 S So So 6 79 93 : | 89 66 throughout the year,
3 lMa)’ ' . 5] & 78 6 79 94 | S 126 89 68 though the total rain-
6 | June 6 81 | 79 6 79 | ot L 6 So II LK 3633 | 84 ]2 | fall is more than.m any
7 J“l) 7 8o 78 7 70 94 i 105'32 78 94 other country hm the
8 I\Ug“Sl 9 3o 78 1o 77 R ! . 53'79 S0 93 troplcs Bat there is
9 ' Scptember 5 8o 78 8 79 9z : N L 8o 9o a deluge ot rain during
10 gctobelr 6 8o %9 13 79 | 94, ]i : 224 1 81 87 ‘ _l}ul),t bAugust and
It ' November 9 79 8t 11 79 04 | : T 77 02 September.
12 | December 7 78 %o | s 79 0 9z | | . 79 96 |
| |
. ] ; ‘ ; f
- Totals or Averages. o1 79 79 | 84 CT9 93 161 : 8o . " ’ 20372 82 79

‘Prepared by
M. S. TEGGERSE,

May 1909.
Ranger in charge of Rubber Plantations, Gairsoppah.



