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NOTE.
——

To those who bind the dgriculiural Ledger two alternatives are suggestel,
they may bind the issucs of cach year into an annual volume, or they may keep
apart the series into which it is divided.

These Scries are as follows i—

1L—-VEGETABLE PRODUCT SERIES.
11.—ANIMAL PRODUCT SERIES,
HI—-MINERAL avp METALLIC SERIES.
IV.—~AGRICULTURAIL SERIES,
V~INDUSTRIAL SERIES.
VI—ENTOMOLOGICAL SERIES,
VII~-VETERINARY SERIES.
V1. ~FOREST SERIES,
IX~MEDICAU axp CHEMICAL SERIES.
N~IMPLEMENT asp MACIHINERY SERIES
XL~CROP DISEASE sxp PEST SERIES.
N ~MISCELLANEOUS SERIES.

For either purpose indexes will be published. The annual index wall appoar
vear by vear, the “ serial 7 indexes at wider intervals.

* The annual index refers to the numbering which heads the pages ; the nuinie -
ing at the foot, which is consecutive in each Secries, will be used i, the scnal

mndexes.
Public libraries and similar institutions are likely to find the plan of binciis o
g v

annual volumes the more convenient one,

I, HENRY BURKILYL.

Assistant Keporter on Economic Proyy,.
to the Goversfirens +f iy

(Vegetable Froduct Series, o, 53.)
(Oils and Oifsecds.) :
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Tue GROUND-NUT.

)

By C. Bensow, Esg., M.R A.C., Deputy Directo, of Land Recsrds and
Agriculture, Madras.

Readers’ of the Agricultural Ledger No. 15 of 1893, especially
those who are interested in Ground-nut cultivation and trade, will
doubtless be glad to get Mr, Benson’s concise and interesting
account of the vicissitudes of the crop asit occurs in the Madras |
Presidency. .,

That account has, with the kind permission of the Board of
Revenue, Madras, been reprinted from the Madras Bulletin No. 37,
and must be considered to form a most useful supplement to the
Editor’s paper published as dgriculiural Ledger No. 15 of 1893,

In a review * of the trade in ground-nuts and ground-nbt oil pre-| . Trad
pared some years ago, it was shown that during the four years ending

in 1891 the average export trade by sea was as follows :—
Cwt.

from French ports . . 1,219,350
Nuts exported g from Madras ports . . '660,’000

Exports of ground-nut oil = nuts T about . 200,000 PN
ToTaL . 2079350 - A

* Vids Madras Bulletin No. 28. ‘ ‘
‘l‘ Assummg‘ one hundredwelght of seeds to yseld 5 gallons of oil. e
~ 1261 G2,
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hypogaea Lo The Ground-nut.
GULTIVATION T
\ areas sown showed no more than the usual fluctuation due to varia-
tions in the character of the season. Particulars of the areas sown
in each of the last ten years for which ‘figures are now available are
given below :—
o - o o ; 0 5 2
Districts. 2 % 2 E S i; 9-0 ! g ?‘ o‘?‘
£ % 8 = o B > l 2 b3 =
B g |lejg ||l |2}
Hundreds of acres,
+  South Arcot . - .| 331,5) 185,9{ 152,0] 130,6 138,7) 18,9) 133,1) 1431 88,41 52,1
Tanjore .« . | 26,0) 35,5 34,4 30,2 303 33,31 20,4) 33,5 22,4] 145
Trichinopoly . . o 14,00 16,40 15,20 an7) 10,9] 10,3] 17,40 19,3] 0,4 53
North Arcot . . 4 oaa,7 15,0 a2l 26l 21t 36,30 24,30 26,30 a7l 13,8
Chingleput . . . 13,6] 15,3) 18,01 13,8 16,8] 20, 17,9 15,5 19,0 5,6
QOther Districts . . 3,1 4,5 4,6 30 6,2 3,0 4,0 6,7 4 5.4
- S R S
g Totar .| 31,9l 379,84 358,3] 201,3] 236,9[ 347,8; 236,11 243,4] 157,3] 94,5
Decrease. The decreasc, as is natural, is most marked in the case of the

» Cories-
ndence
with Madras

Chambgr of
Comm T,

South Arcot district in which the cultivation of this crop was first
commenced on a large scale, and where nearly 60 per cent. of the
total ares sown was to be found prior to 1896. In the adjoining
districts, though large, the falling off, except in Chingleput, has not
been so great proportionately. *

The falling off in the area sown did not appear until 1896-97,
when it amounted to one-third on the average of previous years and
the produce from that crop would for the most part be exported in’
1897—\9"8; whilst in the latter year the area sown had decreased by
6o per. cent. ‘on the earlier average, or to an area smaller than had
been reported.in any year since 1883-84. It is evident, therefore,
that some canse has been at work other than the mere restriction’ of
area and the unfavoyrable character of the seasons to bring ahout
the decrease in exportable surplus. ’ :

Early in 1898, the Chamber of €Commerce, Madrss, addressed
the Government on the subject as follows :— ‘

. It has lately been brought to the notice of this Chamber that
the Pondicherry Government; alarmed ate the deterioration in the
ground-nut crop around Pondicherry, which has gradually mani-
fested itself during the last few years, has decided to import from
West and Fast Africa a stock of new seeds for distribution and sale
A. 1261-72. o * :

L4

. such sympathetic action as may Le

Ctive e _

. nnts on. the -game land,!the,_h}c

[,qa’gef’.

The Gfoundmut.

o )

(C. Benson.}

to local ryots, as it has been found on enquir\y that the chief cause
of the decrease in outturn is due to deterioration in the quality of
the local seed now bemg sown. It has been noticed, for instance,
that fields sown with seeds produced in this country have yielded
a very poor crop, while other neighbouring fields sown with seeds
imported from the coast of Mozambique have produced a highly
satisfactory crop. This Chamber agrees with the Pondicherry
Government and also with the Pondicherry Chamber of Commerce
in thinking that this bad outturn is mainly, if not entigely, dueto
the deteriorated and poor quality of the local secd, and as the
ground-nut crop has been and still is regarded as a very important
one in several districts in the Madras Presidency, the Chamber
considers that the example of the Pondicherry Government might
advantageously be followed by the Government of Madras.

~ «The decreasé i most not
isin that district that the effects
been most macked. The Chamber ¢
is one that calls for the earnest consid

of tbe deterioration of seed has
angot but think that the mafter
sration of Governmeut and - for
deemed possible on the lines

[} v

followed by the French Administration.

Enquiry and consideration’ of the
conclusion that there was nothing strange in the recorded falling-off
in the yield of the crop in face of the comwmon practice of growing
the crop on the same land year after year with litile or no manure,”
and that it might be doubted whethe .
could restore good crops 10 an exhausted soil.
following quotation from Farmer’s Bulletin No. 35,
States Agricultural Depastment - (referring -t the d-
crop chiefly. in Virginia, Néith Carolina and Tennessee), isvifistruc:

On this point «thg

« Within the last few yeérs this crop has ceased to be as profit-

able as heretofore. . The method o

- apprared

i
¢
»

. Whena\‘q:enqui{ . r',ecq_rd_eﬂ in Madas B““?““,N?‘. S S :
spécial attention was drawn to the possibility that the prevailing practice
might have Jed to a decrease in productivencss; and_the result -negatived

an; :'1‘89’2,' whether

. idea. alao made & matter for,enquiry, then,. B
the idea. " 1L was also made & .‘]i‘)glékh;gﬁﬂ.E!‘m”‘had'.“

16, the, cloy

egative,~<G. B
" "“fr"u

iseases similar:
; 126172,

any disease or diseas ]
‘ guhh,eﬂw, was ddat

avt e

iceable in South Arcot district, and it |.

¢ the introduction of new seed |

of .the United |
ground-nut |-

f cuhture—the annual plantiog of |
K. of proper rotation of ‘trops, the |

ARACHIS
hypoga.

QUTTURN.

.

minished
yigld.

/28, was .beg.l.it;; o

facts of the case led to the Exglanatlon ‘
-lof d
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The Ground-nut

complete removal of all the vegehtlon fx om the land, and th> failure
to replenish the soil by means of fertilizers—has been a great factor
in reducing the profits of the crop by reducing the ability of the
land to produce such crops as were previously secured in that section,
so that now instead of an average of 50 hushels per acre, with
frequent yields of over 100 bushels, the average in the pea-nut
section is not over 20 bushels, while the cost of cultivation has been
but slightly reduced.”

The conclusion arrived at, that bad farming was the root of the-

evil, was also held by 8ir W.T, Thiselton Dyer, K.C.M.G,, who
remarked that—

“]may say at once that deterioration of seed isa facile theory
which is continually advanced when the produce of a crop is dis-
appointing. It is onme in which I have very little belief. The real
explanation of the falling-off is to be found usually in the exhaustion
of some constituent of the soil.”

He added : “ It is not improbable that want of potash is the cause
of the diminished yield, if the diminution be a fact,
with wood-ashes would be a simple means of testing this,”

In a recent note on the subject prepared by M, R, Ry. C. Krishna
Menon, Manager of the Coilege Farm at Saidapet, he observes that
¢« Ground-nut eultivation in South Arcct came into prominence within
last 30 years. Experienced ryots who were questioned on the sub-
ject were of cpinion that there have been three distinct periods in
the history of ground-nut cultivation in South Arcot. There was
the first ten years’ period of great prosperity, a second ten years of
diminished yield and cccasional depress1on, and the last ten ‘years
of intense depression, of which last five ‘years have been the very
worst.

¢ An important feature in the early history of ground-nut cultiva-
tion has been the fact that ground-nut was cultivated as a garden
cr(‘Jp under well irrigation. It should be noted that in garden culti-
vation the land is inv'ariably well manured and well tilled whatever

® the crops might be ; and ground-nut -was no cxception, The rapid

development of ground-nut trade with Marseilles made Pondlcherry
and Panruti centres of great actmty The merchants of Pondxcherry

_# Vide note on previous page.

T»he assertions are far too general, and
are not supported by fact—C. B. ‘

S (.6)

Manuring

‘ cation of special . manures. The mtroducnon of fom

:hu been: fully proved by l.he ground-nut industr"y»m _Sout* . ;
’.-‘;where in, the ma]onty of. cases, for the last threg years‘ the vanéty

~  Ledger, v
The Ground-mut. (€. Benson.) tf;)%g:: 7

received large advances from the Marseilles merchants »und1ér what DN}?NE,."%;'
is known in commercial circles as the ‘Forward sale »by 'which the | THE TRADE .
speculators in ground-nat trade were able to advance money to the |Spaculators. >
cultivators even before a single seed was put into the land.  This '
encouraged the ryots in estending the cultivation to the dry lands
rich or poor. The area taken up by an ordinary ryot was more than
what he could adequately manage, At first there was heavy yield ; ﬁ?.";%‘,’:bgf,.'t‘
but the facility for obtaining money induced the ryots to adopt a | dantfell off.:

system of exhaustive cultivation. Ground-nuts and cumbu, cumbu
and ground-nuts were the only crops. These were during the
second period when depression began to be felt. Then' the exhéus-}
tion of the soil told heavily on the crops of the third 'pen'od.
Diseases, that were unknown in the early stages, appeared on the
ground-nut crop and did great havoc. Messrs, Parry & Co., who
. were greatly interested in the ground-nut trade, took up the quesuon
seriously and thought that by the introduction of foreign seed the
industry might be revived. Accordingly five yearsago they introd ticed
the Mauritius variety which showed good results in the first year of its
cuitivation. The ryots eagerly took to the Mauritius ground.nut and
gave up entirely® the indigenous variety. - But owing to the exhausted

.- condition of the soil, diseases soon appeared and the harvests for the
last three years have beén very bad. Last year a great 'portlon of the |
". area under ground-nut was senously affected by pests of vanous{ A

sorts.

N

“ The po;nt raised by 8ir W. T, Thiselton Dyer‘ that the declme

- in the ground-nut industry is due to the eghdustion of the soil was
* fully establishied from the ryot’s own standpoint by. the Statements:

given above.
methods :

Messrs. . 8imson & Co. “practically suggesu'
(1) the mtroducuon of foreugn seeds, and i

Ce Thxs vslatement '3, much :too sweepm thougmurmus (Moum.
'blque) seed hagof late'yeats bees sown, widely.~C.

Disease.

Forelgn seed
. introduced, -

s

Op!nlon ol
_ew don- :
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GOOD
EFFECTS OF
LIME AS
MANURE, .

Potash not
essentlal.

Views of
Prineipal,

~~idapet Col-
-¢ Agri-

8a

T

the indigenous variety. Last year the Mauritius g;ound-nut obtained
from Panreti through Messrs, Parry & Co. was cultivated at the
farm and was subject to pests that were common in the South Arcot
district, Some of the most destructive of these pests were unknown
at the farm. The inference to be drawn is that the seed, at any rate
in some cases, has the germ of the disease in it.

4 The good results obtained by the application of lime iu the
year 1876 have beea confirmed * by the repeated good harvests
obtained during the last 12 years ; of course there has been very bad
outturn at times but this was due entirely to the season. It has been
noticed that the application of lime to a diseased crop of ground-nut
enables it to throw off the disease. Potash does not seem to play an
important part; for, the farm soil is extremely deficient in potash
and no ash is applied as manure.”

Mr. R. 8. Thorne, the Acting Principal of the College of Agri-
culture, Saidapet, in forwarding the above note made the following
rémarks :—

*In the first place, I notice that the crop has been grown vear
after year on the same land .without even the adoption of a short
rotation of cropping. The yield at first was very good, but has been
_gradually reducing until now the yield is practically unremunerative,
The causes adduced are (1) degeneration of the plants’ vitality

. owing to reduced size in seeds ; (2) the attacks of msects and pro-

bably fungi.

« This is precisely what might be e\:pected and is usual in the
growth of many kinds of crops without a rotation, but more particu-
larly in the case of LEGUMINOSE. Clover-sickness, bean-sickness, and
pea-sickness are all too well known to the British farmer; all beingi
directly caused by pests, either of fungi or insects; clover-sickness,
b.eing caused by several varieties of mildew or by nematodes (thread
worms}), but all are induced by frequent cultivation on the same land.
The e;planation is that the frequent growth of the same species of

&

[
* The expenment made in 1876, which is referred to, showed that at

‘ ;Saldapet an application of lime to ground-nuts caused a considerable

increase in the yield—vide page 145 below. The experiment was, how-
ever, made on so small a scale asto render it useless to place the actual
figures on record. It is to be regretted that no data in support of the
present Farm Manager’s statement are torthcommg ~C. B

A, 1261- 72.

. cular species of fungi and insects, both of- which have constant, or

“be comparatively healthy. This .appears to be ‘the case from
 the data at my disposal. For instance, seeds imported into Japan

" College imported'some of the farm seeds into the Godavari district,

L 8o2-97. .

9
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The Grouad-nut. (C. Bmsor;.} hypogza.
plant on a particular plot makes an ideal breeding ground for parti- u‘é,"{;’}?{ué.

almost constant, supplies of its favourite food. . Though manures,
especxally mineral manures, have been found to increase the
yield on application to the crop when first grown on a particular plot
they have proved almost useless as a preventative in the English
forms of the disease (vide Rothamstead Reports). If ground-nut
disease has any connection with the diseases of its allies in
Great Britain, it might be expected that when even seed from
an -infected area is sown in a fresh locality the plants will |

3

from this country produced healthy crops in that country, whilst the’ | "

seed recently imported from that country is very much larger than
specimens from a similar stock grown on the farm which recently has
suffered somewhat from disease. Further, one ofthe students of the

the crop from which is three months old and looking very thriving.'!
., It has also been suggested that other than agricultural causes

_have been in part responsible for the falling-off in the export trade |.

~ from this Presidency, as the dgcline has not been peculmr to Madras

* but has.affected the trade from the whole of India. “Mp», O’Gonor 8l

“ Ttade  Reviews, pubhshed by the Government of India, give the
figures for the experts of *earth-nuts’ from all Indxan ports, and

these are corapared below with the figures for the Madras export K
' tra.de in thousands of huudredwelghts — : -

All !ndxa Madras.

1893‘94! « ) . L .
*1894-93 I 2

. .1805.96 T R
- 3,896-913 e

- 1897+98 o e e

- These ﬁgures are sxgmiieﬁnt, and Mr.sOOonor su@‘esr ted‘ tha_t the'
tkable, declme was probab d 3

» ‘fcb 891 ‘Yn hxs
pots; Wk ch ‘but recently
& two years _Lthe |

mad ﬂmo‘f prqmln, blt ’"ff
,mbxmion of Gisease anid bad
Mutra A
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MADRAS. had found the cheap cotton-seed oilsof America an efficient substi-
gg;tgbeerrcgf tute for ground-nut oil. To this view, the Chamber of Commerce,
A

- Madras, took exception and stated, under date 3rd October 1398,
that “in a letter received by the last mail from Marseilles by a
local firm which is interested, and has had great experience in the
trade, it is stated: °Here our soap-boiling industry awaits with
impatience the moment when ground-nut oil shall again be
procurable, for the reason that cotton-seed oil cannot really furnish
a good quality soap—a fact that experience confirms Gaily.'
Under the circumstances here stated, it is impossible to believe
that the compelition of cotton-sead oil has had anything to do
with the decrease in the ground-nut trade of Madras. In fact,
the Chamber has reason to believe that there has all along been a
keen competition for all the nuts produced. Indeed, at present,
there is a large demand and at comparatively high prices in spite of
any comipetition vf cotton-seed oil.”

In this connection, the following report by Mr. J. W. Mollison,
M R.A.C, Deputy Director of Agriculture, Bombay, recently commu-
nicated to this department, is of interest. It is quile possible that
in Madras, as in Bombay, the local consumption of ground-nut ojl
has been muaterially larger of late years than formerly. Madras
and Bombay are the osly pro&inces exporting ground-nuts.
Mr, Mollison, writing on 29th July 1899, stated as follows :—
“I am unable to give any definite cause for the decline of
ground-nut cultivation in the Presidency.
* “The area figures for ten yearsending 1897-98%* do not for the first
nine years show any great extent of variation except that the 1893-94,
1894-95 and 1%95-96 areas were abnormally high. ' Ia 1896-97
(the famine year), the area was full average as compared with. the

® Acreape u"{{er Ground-nuts for ten vears ending 1897 compiled
thegAnnual Reports of the Bombay Agricultural Deparénmtfram

Year. i Acres.
1888'89 . . . . . . . 332,338
I889'90 . - . - . . !4[‘249

... 18go-91 .’ . . ) . « 138,108

B 1891‘92 . . . . . . . 145,468
1892 03 . - . . . . . ]42,459

1803-94 ¢ e . . . ¢ . 184,622

- 1894-95 . . . . LY «* 159,226

+  1895-96 . coe v e e . 1644627

.. 1896-97 . . . . . . + 148,859
1897-68 . . . o e . o~ o« 98,446

A 1261 72. o
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pre'ce'ding: ten years, The Bombay crop is sown mostly in June and | BOMBAY,

. July. In the famine vear there was no great defitiency- of rain at "

sowing time. Therefore the area figures were not naturally affected.
The crop, however, in common with other karif crops, was more
or less a. failure, particularly in Sholapur and Satara, where it is
grown extensively without any irrigation. In the following year

there was an abrupt fall in area. This is attfib\_xtable chiefly to the ‘

substitution of food-grain crops owing to the scarcity of grain and
especially of fodder induced by fimine. Other less important
causes had also some influence; for instance, scarcity of seed and
deficient rainfall early in the kkerif season in Satara and .Sholapur
(the most important ground-nut districts). Canal and well water
was at the same time scanty. : o

, “Your forecast, dated January 1899, shows a further remarkable
. decline in area which I am quite unable to explain, if the figures are

approximate to actual. The figures may, however, have to be

"modified as ih the previous year, the January 1893 forecast being

65,000 acres and actual 98,000,

Re] ort by
r.pla,ouison.

“ The Madras ‘papers show that the officers consulted are| -

generally of opinion that the axea and outturn of the crop of that
Presidency have declined owing to deterioration of seed inferiority

of cultnvauon and want of rotation. Ido not think that the same '

conclusions can be substantigfed in respect of the Bombay cr0p
~*In Satara and Sholapur the crop is to a considerable extent

grownas a purely dry crgp. In these districts sore damage by

disesse ig. reported from- tme to time, In other districts, it “ig -not

‘usually available if requiredl and genera‘l) the crop gets one or two

, rouhd-nut is recogmzed s an ext‘x"emely

rainfell only. Canal or well water s

at‘the cultivator is’ wellft"o-do and also ai o
- good farmer. ~A poor cro especxa‘ly on mmed bIack smk can only T
" "be grown at a loss; the co t of harvesting the crop* by hand«drggmg b
- being very high. A poor crop. costs pracucally just :
'f’laf"“t 35 A good one..

- or several “waterings depe ding upon.the character; g the season. L
.'In ‘most parts of the Presidency, the cultivation. of_,
“he taken as an indication -t
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" heavily manured by prefelence b) folding sheep or goats on the land
in the fair season. The crop is similarly grown on the highly
assessed garden lands near Surat, ginger, turmeric, yams, surans,
onions, potatoes, cabb"lges, etc., bemv grown more or less in rota-
tion in the same land. I have seen no want of vigour and no indi-
cations of disease in crops cultivated in this way and with liberal
treatment the crop is unquestionably profitable. On the Poona
Government Farm, small plots of ground-nut with similar plots of
many other commaon crops are annuully grown as object lessons for
agricultural students. The ground-nut with fairly liberal manage-
ment always thrives. The seed sown is obtained.from the bazaar,
I do not think, therefoie, that any positive deterioration in the
secd of the Bombay crop can be proved. There is, however, perhaps
good reason to join issue with the Madras Agricultural Department
and test on Government Farms whether imported seed of the better
varicties give bettew results than indigenous seed. I should, however,
do this in the first instance on a small scale. I would consider it
very injudicious to directly import seed for cultivators unti] the
results of experimenral trials are known.

“ Pigs and rats are destructive pests where ground-nut is grown,
and when numerous, restrict areag to a considerable extent,

“* The following statement shows imports into and exports from
Bombay pon for ten years ending 1397 98 i —

i
!
|
i
|
|

lMl'ORTS
VEAR, By RaIL Fko:\_am
Internal External By Coast. Torar
blocks. blocks.

1 T 2 3 , 4 — __\5_.,

Cwt, Cwt. Cwt. Cwt.
1888-89 . 318,686 459 319,145
188690 .| 455069 676 {1 Not available. 455,745
.1890-91 654,145 4,261 : _ 58,406
1891-92 660,357 4,932 671,319
1892-93 . 881,333 8,008 294,033 1,183,464
1893-94 .| 1,070,484 4,311 313,518 1,388,313
1894-95 . 1,207,740 4,304 290,473 1,478,517
1895-g6 620,337 13,030 161,739 " 795102
180697 . 248,821 1,043 23,679 273,543
x897-98 59,321 646 . 10,802 70,769

A, 126172,

,13 ‘

1803+94 | 1,444 | 120 [27,313

1,160,477 1 1,185,212 | .. (v 1,185,302

2
3,300 1,098,419 | 1,127,296 16 | 1,080 |1,006 | 1,128,302

1893-93 {1,279 | 6o

1894-05 og | 1 32,908 1,598,387 | 1,632,901 253 101 354 ,633.255
1895~06 ’g7g 23Z 33:258 796,068 | 821,145 !2,502 {4,065 6,657 | * 827,802
" 189607 {1,270 | 90 {21,480 238,705 | 261,662 | .. |%073 |5675 | 267,335
1897-98 |3,170 | 216 |18,244 19,045 43,575 3,547 | 3,547 45,122

# At the rate of 1 cwﬁ. to 5 gallons of oil,

“ The imports and exports (iepend chiefly upon the Presidency

: cr6p Imports either by coast ot by rail from external blocks have
always been. trivial. It is difficult to understand the remarkabie
",drop in 18g,-96 unless the crop of that year.was a pa.rtlcula.rly poor
“‘one, the area having been above average It is of course difficult to
say what proportion of the 18¢5-96 crop was actually moved by raxl
or coast during the year. A proportion of - this trade movement

100 doubt  belonged 'to the :894~95 crop. Certainly all movements o
"+ between June ahd November 1895 would be of this class. ;

“ The smallness of imports into and exports from. Bombay. ﬁun in

. the famine year 1896- 97 are easy to understand and the still smaller
4ﬁgures of 1897-38 can readily be'explained. In 1896-97 the area. L
under various oil- seeds shrank- by 871,000 or 43'5 per cent; and the.
‘0il as- an ‘article of diet, is- 1aigely used by allf
f _hatives; the supply belng ohtamed iromod-seed cwr ed o
‘ he s eet oil of the»bazwis got to a cer:tam

. ,crop was_poor,

goumry gham.

Ledaer. !
TR T : o ARACHIS
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== - BOMBAY.
EXPORTS OF
R by
EXPORTs OF GROUND-NUTS GROUND-N'T OIL Mr?%lson.
= NyTs* ‘
. 4 3 « | 8 £
By rail to g é, ‘g‘ 5 §
i -] o -] a fiai
—gi3g] 2 &0 | ; < N .
¢ |f2|Es| 2 | % : |21 8% | 2
< o= R} - =1 & -1 5 &
> E'a s & & = & & e &
i ? 7 8 N 1 12 13 14 N
Cwt, | Cwt.| Cwt. Cv Cwt.| Cwt.| Cwt.| Cwt.
188889 |5 660 | 40 440,312 | 445012 | e | we | oem 444,012
188990 1:799 107 N?f_ 602,553 | 694,450 | . *] wee 604,459
1890-01 {1633 | 40( | 2 707,768 | 700,455 | 36| .. 36| 700,401
" 1Bo1-02 |p1og | 87) | 2P 1,041,087 | 1,043,178 | 362 | .. 33'2) 1,043,540
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by a firm in
the trade.

The Agricultural
ARACHIS T e T e S e T
hypogza. The Ground-nut. -
LONDON. til, niger-seed, and safflower in 1897-93, and therefore in that year

very little would be available for export. I attribute the small
1897-98 figures to this cause, I know as a fact that the Peer
Mahomed Mills in Bombay and probably other oil-pressing mills
were not working during a considerable period in 1897-98 owing to
the impossibility of gatting oil-seel. The Peer Mahomed Mill
works chiefly with saflower, niger-seed and ground-nat, and pro-
duces mized oil and mixed cake therefrom, and works usually at
all seasons with these oil-seeds and with linseed, mowhra and castor-
seed at special seasons,

' Prices have not dropped during the last five years. With
scarcity they have-risen. Any diminution in area or of outturn
cannot, therefore, be attributed to a fall in prices. ”

Writing in April 18g9 on the question of the decreased supply of
ground-nuts, Messrs, 8imson & Co., 31, Fenchurch Street, London,
E.C, who had ben largely interested in the trade in ground.nut
kernels from the Madras Presxdency since its inauguration, suggested

_that—

“(1) The gradual failure of the crops is attributable to the
exhaustion of the soil.

“(2) Doubtless the Mauritius or Mozambique seed nuts, which '

have been recently supplied to the ryots, have shown a stronger
growth than the indigenous kind, but they have not given a groper
yield, and cannot do so unless somethxnv is returned to the soil for
what has been taken out of it “in the course of many years, Not
even the ground-nut cake has been put back into the land, but has
always been sold by the ryots.‘]

S (3) If g proper fertilizae were used, the soil in the ground-nut-

which is too poor to be used for anyth iing else,

rOWlﬂo' districts,
g and enrich both tbe ryots and

would again become productive,

Government.
4 (4) For the purpose menuonedxn paragraph 2 we beg to suggest

es of the soils, drawn fom various dstricts in which
ground .nuts are grown, be carcfully :xamined, either at the Govern-
_meunt Botanical Laboratory,® or thut tley ‘be sent to an expert here,
in order to determine what fertilizd, or fertilizers, would ensure a
good yield for the future. 7 )

what is meant here, the questlons suggestad
al and n¢ botanical.~C,

that sampl

* [t is not quxte clear
appearmg to be mainly chemic

“A. 1261 72. _ : .
. ( 14 ) " .

v
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' «common in Indmn soxl& “onl

district ; that on the land so prepared and on an equal area alongside

"of it not fer21lized, ground-nuts be sown. The result should convince
the ryots of the advantage of using femhzmg material, and of the

profits they may derive from so doing. ”

The Chamber of Commerce, Madras, who had been favoured with
a copy of the letter quoted above, having regard to the importance
of the industry, expressed a hope that Government would forward
samples of soils to 8ir W, T, Thiselton Dyer, with a view to his sub-
mitting them to an expert for an expression of opinion as to what
fertilizer or fertilizers should be applied to the several soils in order
to produce better yields of kernels, remarking that he had already
expressed the opinion that he has *“ very little belief ” in the theory

that deterioration of seed causes a falling-off in the crop, and that :
“the real explanation of the falling-off is to be found in the exhaus-
tion of some constituent of the soil:” and that though he ieferred |

Ledger.
ARACHIS
v The Ground-nut, (C. Benson.) hypog®a.
s(5) The best fertilizers being determined upon, we would MADRAS.
‘suggest that the same be put on to a small tract of land in each | hamber of

briefly to what constituent may ‘be wanting the Chamber desired to ;

obtain his matured and detailed opxmon on the subject.
‘This led to Dr. Leather, Agricultural Chemist to the Govern-

meht of India, being consulted on this point, as he had already | . -

_analysed certain soils from the South Arcot district beheved to be | \
fairly typical ground-nut soils. T(he soils were—

No. 38t from field No. 287, Nan]alur, Chidambaram taluk.
» 382, » 103, Tiruppapuliyur, Cuddalore taluk.
» 383 ”. ”
» 384 A taluk.

» 385 » » 4098-C, Pannikkuppam, Cuddalore taluk
w 386 » 440-E, Vlllupuram, Vllupnram tahﬁc

the 86ils panied they are.all 1 éry deficient in lime

9

.one. (No.

2-B, )} Karaiemettakuppam, Cuddalore

four of. rbe 8ix | ;
- (Nos. 381, 382, 385, 386) cm‘!ain too little ph‘{ﬁphatq, five. (Nos, 381,
384, 383, 384, 385) contain’ v§ry low propgmoqs of mtmgen, as is so'
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ARACHIS| | o o
bygogéea- The Groudd-nut.
DR. LEA- ;¢ b j-— T B e e
RE%%%}S. These remarks are made from a general standpoint. Unfor-

s

- A. 126172,

tunatc'ely we have but little information regarding the ground-nut
crop In particular. In my opinion, the most practical way of testing
tl?e manure question would be to apply some finely ground or partly
(?1ssolved phosphates alone, say, about 5 cwt, per acre; secondly, as
liberal a dressing of lime as may seem to be economically praczi;al
say, about 2z or 3 tons; thirdly, the two combined ; fourthly, a:
manuring with either cattle manure or its equivalent of some oil-cake
such as castor bean.”

In order to elucidate the report, a table of the results of
Dr. Leather’s analyses as given in Agricultural Ledger No. z of 1898
is given below together with a summary of the notes made by the
| Sub-Assistant Director of Agriculture regarding the soils in question
i That officer selected the samples, and most of the information or;

r:Icord8 regarding the crop was collected by him (zide Bulletin

0. 28), -

Analysés of Ground-nut Soils from the South Arcot District—Madras.

No, 381, No.‘gan. No. 383, {No. 384. No, s85. |Ne 386,

Insoluble silicates and )

sand .. .0 8233 l95'04 | 8761 |77°09 | g6o1 | gzt
Iron (Fe’0?) . . 484 | 205 346 | 827 1'65 268
Alumina (A1?°0") . 585 106 389 |10'60 090 I'iz

Manganese (MnO) . 009 { o'04 006 | 005 0'03 | o0y

Lime (Ca0) . . 032 | 015§ 010 | oog 009 | o048

Magnesia (MgO) 104 | 051} 026 o 020 | o33
Potash (K'0) . % } o1t | oo ,

Soda (Na0) . %ﬁ” 098 | 003 { 0'16 | oo6 } 007 | o0g

- Phosphoric acid (. %) 006 | 003 010 | o'1y4 004 004

. Carbonic acid ,(C 0, 006 | 0°13 009 | o'og 014 | o0g

Organic ‘matter* and
combined water .| 443 | 096 [ 416| 334 | o8| 1,

LR e e———

, .
ToTaL »| 100700 1100°00} 10000 {160°00| 10000 | 10000
ngrogenf ". . . 0017} 0’010 0°609! 0°'00f 0023 o019

" i

L te

Ledger, A7
o e
The Grouad-nut. (C. Beuson.) ARACHIS
" rhvpogaa
- 381—Tam. palpoitai, produces good crops of ground-nuts, | ANALYSES
, 332—Fecrtile. ‘ LnggE'R-

»w 383—Had been liberally manured with ashes and silt ; almaost |

inuously cropped with ground-nuts.

No. 384—Luss ferule than No. 333 and taken up comparatively
2cently,

No. 385—Had heen manured as No, 383, and cropped incessantly
with ground-nuts and cumbu.

No. 386--Had been manured and cropped as Ne. 383.

Further local cnquiry showed that soil No. 382 is not a typical soil
in any part of the South Arcot district, and therefore a deficiency in
potash is probablv not the weak point of the ground-nat soiis of South
Arcot. Possibly if there eyver was such a deficiency it is met by the
heavy dressings of asheswhich are applicd in many cascs by the ryots.
In regard to the deficiency in lime alluded to by Dr. Leather, it is
worth mention that in an experiment made on the Government Farm
al Saidapet in 1876, an application of lime there caused an increase |
of 83 per cent. in the yicld of nuts.

In his letter above quoted Dr. leather added—

“Sip W. T. Thiselton Dyer refers* to the proportion of oil in
Madras ground-nuts and quotes figures showing it to be the poorest
quality of nut in the market. I think it would be a good plan to have
a number of samples analysed this scason, because the information
on this point (us indeed it is in the case of nearly all Indian crops) is
most meagre.  The only sample of ground-nut which I have analysed

in India contained 49 per cent. oil, which is very high!”
Arrangements are being made to carry out this sugges ion,

# The remarks alluded to were as follow :— .
« Madras ground-nuts have long been known to be the poorest in

quatity of any to be found in commerce. The percentage of oil in shelle
kernels is given in the above report ¥ as follows:— :

Senegal . . . . . . . . 51
East African . . . . . . .« 40
Armecerican . . . . . . . . 42
Madras . . . . . . . + 43

« From thase figures it doe: not appear that any advantage would arise
from introducing American s.'d. As to Japan ground-nuts, I have no
information. The oil from Am ican sced again appcars to comm - ad an

inferior price to that from African.”

This does not at all accord with data published by aut 'y in

America. Lhe amount of oil in different varietes varies con: ably
and on this point, the percentages noted below from Farmer’s “tin
e.

"No. 25 of the United States Department of Agriculture are inst
.t United States Consular Report for Apsil 1894,
A. 1261-72.

( 17 )
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hypogza.
) FARMER’S This Bulletin was published a year later than the Consufor-
BULLEZIN. 1 quoted by Sir W. T, Thiselton Dyer :— wat
Alabama . . . . . §537 per cent. of fat, 8
Tenncssee (two crops) . . . 4898 ditto. v

Georgia . . . . . 4313 ditto.
Spanish (grown in Georgia) . . 41717 ditto.
Egyptian . . . . + 52'30 ditto.
Bombay . . . . e 5047 ditto.

Congo . . . . . 5288 ditto,
African (Rufisque) . . . 5248 ditto,
Japanese (two sorts) . . 5457 ditto.

Sir W. T. Thiselton Dyer in another communication quoted the foilowa
ing cxtract from the United States Consular reports for December 1898
regarding the utilisation of the product in France, which is interesting :—

“ Pe-nuts.—This nut, so common in the United States, is very rarely
enics icasted in France, and nearly all that enter the port of Bordeaux
are imported from Spain, Italy and Africa. The variety is small and
uninviting-looking and exorbitantly high, the pricc being about three
times that asked in America. The tastc for these nuts as a food is grow-
ing ; it is practically certain that if the fine American varieties were put
upon this market at a reasonable pricc, they would find a ready sale.

“Many tons of pea-nuts are imported from the west cost of Africa, India
and Malayan Archipelago and aresold in Marscilles and other European
countrics ; these are principally for the oil, which is extracted from thems
Pea-nut oil is used for cooking purposes and as an adulterant and sub-
stitute for olive oil.”

A. 1261-72.
( 18)
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{cht:onary of Economic Pron’ucts, Vol, V., M, 509:3.]

" replaced by 8 yearly statement showing figures of production only, |

Ox SAMPLES or MICA rrom JAIPUR,

4 Report by PROFESSOR WYNDHAM R. xDu NSTAN, F.R.8., szctor of the Scwntgfic
- and Teehnical Department of the Imperial Institute. ‘With an Introduc- :

~ tion by THE EDITOR.

B

o The information given below SWas, on' receipt .of Professor |
~ Dunstan’s report, reserved with the inrention of being published in the
_ Review of Mincral Production in‘India. The Government of India |
having subsequcmly, however, deciced that that Review should in
future appear every fifth year, .and “that the annual issue should be

. Professor Dunstan’s aseful report is accordmgly pubhshed in Tha
Agricaltural Ledger. -
< #The' circamstances. xmder w. ¢t the report was obtamed were |
 priefly these:— . R =
," In. 1898 the Resxdent at ]a;pm: forwarded- to thé Jiepottﬁr on {7
~ Economic I’roducu for favaur ‘of pinion as to quahty, etéy ‘samples] @
;‘ of cha produced in the szhengarh State. - These nga acéompamed @
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On Samples of Mica from Jaipur, =

.

“;I‘he mica Mines that abound in Behar turn out mic
superior quality, but the inferior qualities of mica from these
also find a market. I fancy our mica will at least be found to
good as the mica of Behar, and even as such T hope it will |

“I have been trying to find out if 2 market could be found y

this mica, but have not been gp]e to discover proper persons for tl'
[

The samples of mica in question were in due course forwardcd;f
to‘ the Honorary Secretary and Director, Imperial Institute, London
with the request that he woulq favour this office with expert’s opinion,
as to quality and to commerci4] valye in London.

S?F Frederick Abel, Bart, k ¢ B,, courteously responded, by for-
warding  the following report by Professor Dunstan, F.R.S., on the

I
ﬁzica from Jaipur by Ppofegsor
. Dunstan, F.R.S, . '
The samples of Mica refers, ‘ iati '
Economic P};oducts to themef} . ‘,)Y the Omcmtl'ng' Rep‘orter o
overnment of India in his letter
No. 2946—184 F. S, dated t le 8th November 1898, which enclosed
<a letter from the Resident of Jaipur Tequesting a report on the value
of the mica found in that diﬁuict, have been examined. The mic
experts report that the samples are quite worthless, their chief defe:t |
being that they are striated, Ol cross-grained, and much cracked:
this kind of mica is only adapted for electrical purpés es. ’
The Dewan of Kishengarh' ig mistaken in supposing that this‘

MICA.
KISHENGARH
.. STATE.
-
remunerative.”
- business.”
commercial valeation of the simples
o , /
PROFESSOR Repoit on Samples o
DUNSTAN'S
REPORT. Wyndham
Behar yi
Badan e
.4 miea,”

- mica is similar to the mica of Bepar, since the product derived f,

- that district is the fine clear “ruby mica ” which is sg largely o Ir?m
for the construction of chimneys for stoves and lamps, Tl{e . P O)Ied
of Jaipur mica appear to have be:en taken from the surface 03:211.)0;5

’ ?

- and the experts consider that it i5 quite likelv that :

a s quite likely that, if properly ms

| b.better samples could be obtained}A In order to fumishpthz a{ztl:n"}?d’ '
| Jaipur with precise information as to the characters of theorll)ues '
.} quality of black-spotted mica, I siend herewith a number of Sbecim::;

R
)* .
o

" of the outturn. Where labour is cheap the mica should be cleaned,

ofthe ‘material, which commaind the best prices .in the English

/ Le‘dgeol'. . |

i,
[ 1
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f

- should be borne in mind that at the present time there is a
considerable supply of small spotted mica whichis employed
electrical purposes. There is, however, a great demand for
racked large plates over eight inches in length, the width being

" 'On Samples of Mica from Jaipur. '\( W. R. Dunstan) | MICA.
PROFESSOR

DUNSTAN’S
REPORT.

material. Prices ranging up to about 1z shillings per pound |Home p’ﬂees,

.ave been obtained for mica plates 310 7 inches wide, and from 16

to 20 inches long. I also append fthe following general remarks

on the subject of mica which have beeh made by our mica experts :—

“Mica taken from the surface is usually decomposed and of

. no value, but the outturn frequently, becomes more satisfactory as
deeper levels are reached. There is also a greatloss in weight

attending mining operations, due t{ inferior, buckled, and cross-

grained slabs, and this loss ranges generally from 50 to 9o per cent.

" split, and trimmed where found, and I]iacked in bores not exceeding
100 Ibs. in weight. o
“ The requirements in this article are that plates or sheets should
be quite flat, smooth, and of an even and uniform thickness of about
1 inch. They should be roughly trimmed square or oblong (no
plate to have more than five sides) Wi th edges cleanly cut; plates of
precise ‘dimensions are unnecessary until the quality of the mica has,
been found to be fuitable for its sale as ‘cut mica. It is very
“important that the plates should ‘split easily, therefore all cross-
grained, ridged, or buckled plates must be discarded, and all cracks

or flaws carefully removed ‘from all mica sent forward for sale.|

Care qhoixlii ,:also be’ éxercised not to pack in the same case plates

""'of:’nfxiéa varying more than one inch in either length or breadth. :; b
. ““ Colour is immaterial ; it may bé white, ruby, amber, grees, black:

- or yellgil spotied or stained; each variety is useful-fof" different

" purposes;’
7 thost valuable. , . v e e
% There is practically no sale for plates of less .thay~ two - inches
widsh, and but little demand for plates over  ten-iriches "in. witth,
ot the’. plates .increase. .in valte' with: their 'rlghgiﬁ;%:‘tpe spuad)

i oy

ut rica ‘of clear palé gréen or clear ruby " colour is the |

General
remarks
by experts.

v

. Coloup
unimportant,
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PIPER A“J [GRUAM,
(PEPPER)

{ Dictionary of Economic Prodi s, Vol VI, Pe. 1., P. 8t 1-20.]

CULTIVATION or PEPPER 1v 1ir BOMBAY PRESIDENCY.

| Note by J. W. MoLLISON, Esq, M.RAA.C., Deputy Dircetor af Agriculture,
Poona. To which is added an account of Munures used in Spice Gardens.

3

The two useful papers. by Mr, Mollison, civen in these pages, are |
reproduced from the  Bombay Bulletin by ahe courteous permission
of the Survey Commissioner and Director, Land Records and Agricul- |
ture, Bombay. !

The commercial product here dealt with is the dried fruit of 1
vinelike plant which is found wild in the forests of Malabar and |
Travancore. 'The plantis culiivated largely in Southern India, Siam.
Malaya, Cochin-China, and other tropical parts with moist hot clitnates.
A rainfall of 100 inches or more appears to be necessary. The plant |
s a large climber. The leaves are glossy, acute, cordate. The flowers |
e pendulous spikes and the fruit red berrics, the size of peas in
ucemes.  The berries are fleshy. The pulp covers a soft stone.
he plants in climbing cling by adventitious roots very closely to
my support.  In the Kanara gardens pepper is trained on the supars
ialm trees. : |

The plant is propagated by layering or from cuttings. The | ppop‘gg‘;"ted_
rmer is the preferable plan, When the betel palms have been

P. 811-20.
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Cultivation of Pepper

seven or eight years permanently planted, pepper is planted al the roots
of the trezs. 10 along healthy vine, from an cstablished phat, can
be stretched fo reach the root of the betel palm, this vine is lavered
in the leaf-mould manure ‘which surrounds the roots of the palm,
The pepper vine takes roat freely in this manure, and when it has
done so, is severcd from the puent plant and trained ou the paluz
stem. Two or three vines are layered to one palm. The hest
months for propagating by lavering or otherwise are June or July.
The young pepper plant grows rapidly.  The main vine should
branch frecly into subordinate vines, so that a number of vines can
be trained straight up the palm.  They are fully secured to the
stem by bands stripped from the sheaths of fallen leaves of the
betel palm.  The bands are tied about a foot apart, and in well-
managed gardens arc renewed annually at the top and twice a year
at the bottom, butina young plantation a band must be put on
from time 0 time as the vines grow. The main and subordinate
vines grow up the tree to a heieht of five feet or more per annum.
Luxuriant growth and free branching are encouraged by heavy
applications of gnod manure given annually for three years after
pluntation.  Subsequently the pepper participates in the general
cultivation given (o the betel palms and an application of manure
is given for both crops every second year. The manure is heaped
over the bared roots of t ¢ betel trees and pepper plants in a circle
round the stems, and if plentiful a big basketful is given to each
betel palm, less being given if manure is scant. The basket is
saucer-shaped, about 3 fect in diameter and 15"—18” deep in the
centre. The best manure for pepper, betelnut, and all other crops
of the garden is made from green leaves and wwigs plucked or
prened i the monsoon apnd used as litter in the byres where
buffaloes and other cattle stand, and thence removed to a deep
manure pit every day or second day with the dung and urine of the
cattle. This manure is sufliciently decayed by the following March,
and is applied in that month or in April, The pepper plants in
an established plantation rise to a height of 15 to 20 feet. Through-
oul their whole length they send out horizontal branches which are
generally about 18” long. The foliage in healthy plants is from
the ground upwards fairly dense, but in an established plantation
some of the older vines die.  Then the foliage becomes less densc

P. 811-20.
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unless the plants are renewed by new layers. A plantation is in |

bearing three or four years after it is started, and if the old vines as

they get worn out are at once replaced by new layers, the planta.
tion should keep in vigorous growth and bearing for a long period. .

The fowers appear in July and August and the berries are ripe in
March. The yicld depends upon liberality in manuring and careful

management, also upon the rainfall. ' The ruinfalls of June and |
e plants to produce many

July are bmportant ‘as these cause U

flowers, but if the rains come in her%y downpours subgpqmm]"-i
the inflorescence may be destroved belore it fairly sets. If there .
is a lonz break after the first rains the flowers may wither,  With
light showers, however, a full crop may be expected, :

The vines on one palm when ininll bearing yieldin a good  itsyleld.
season about 1,000 clusters on an average. The clusters vary in:

size; but 1,000 should yield about 7 seers of dried pepner (a
seer®* = z3 tolus).

The plants, the flowers, and the fruit are delicate in the sense
that they are damaged by rough handiing, Therefore ladders are
ased when the vines are bound to the palms and the berries plucked.
The ladders are straight single bam¥,os, with the alternate side

Lranches cut off about a foot from the stem. These provide the

steps of the ladder. A wooden hook is riridly attached at the

top end of the ladderand sccures it to the palm above the level of i
the tallest pepper plants.  The ladder is slightly inclined in a certain

direction when in proper position and then can be safely used as|
it cannot well slip.

in the Bombay Presidency. (F. W. Mollison.)
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The bunches are plucked by band and placed in an oblong \‘How plucked,

cane basket slung horizontally behind the workman by a rope
round his waist, The rounded ends of the basket project a fittle
on either side so that the basket can be conveniently filled by
either hand of the workman, \Vhen plucked all the berries in a|
bunch may be equally and fully ripe, but ordinarily the bunches
are plucked when the berrics arc mostly green and just changing
in colour. The berrics may or may not be sorted as they are
plucked. If they are sorted those fully ripe are separated. These
are soaked in water for seven or eight days or heaped, so that the
pulp ferments and then rubbed by hand or on a coarse cloth if!

———————

* 1 Bombay seer = +7ib. |
P. 811-20,
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Cultivation of Pcpper

L cnnely is emall or trampled under the feet of coolies if
larg‘c.' “he piip is thus rubbed off the Inner “stone.”  The stone
[urnishes the white pepper of commerce,  The pulp i
remeved by washing in baskers in running water,

then el ¥oesposure to the sun far about g v

s completely
The pepper is
cek.  This has also

§ pale-grey or pale.drab
in coloue. 1t be bleached a whiter colour hy chemical ageuncy.

This white pepper is only prepared to g limited extent iy, the
Kdvaa {orests. The chicf product is black pepper, It g got
from  unsort d Iwemes which are heaped up for four days, The
green berries then get softor change coloar,
is more or less squashed. Then the are spread out angd

deed Y wk e and Pt of the puip adhere as a dry, d
cofoured \\'I‘lllk[ul('n\'erlnj.:‘ to stones and the pe

a blewching affect, and the pepper become

and the pulp of all
berrics

ark-
Pbet is black in
appgarance.  White pey bberis worth Rio to 1 ber maund, Black
pepper is worth R7 to 8 per waund,

M tnies use

i Kanduera SNpice Gardens,

The awners of spice gardens in Kinar

a depend chiefly upon
leai-monld for manure. ’Ine\ have neve

v used manure of any other
description and have no faith that ordinary cow- dung manure,

cakes, or other concentrate] manures would gerye their purpnse
equilly well. - They  consjder that the best Jeaf. mounld manure
got from the green leaves npy g smul) succulent
trees which during the monsoon are used
of cattle tied Juring nigrht

oil-

is
branches of certain
as litter under the feot
and the greater portion
sheds. This ditter i free! v used—five large
brought daiiy for about twelve cattle,

of the day in
head-loyds heing
ln»mrr avsorbed
d day and put in
These pits are
rainfall, which
mnwc water from

and there ig prebably
not much dizinage throtgh e subsoil from the manure pits, but

the contents f ihose pits pust be ContlnuousI) wet during the
monscei.  For vach acre of garden an owner would like to h
four catle.  He owns alwiys a2 mileh

The Htitter

aily or every secop
squire pits which are genery! Ivabout § feey deep,

dug in situations \\]]L)L the ) catvh the whole dlrcct
is very heany, and Possibly al a good deal of «
higher levels, The subsoi] s very retentive,

the urine and dung is removed d

ave
bulfalo or buffaloes, }ut
keeps no work cattic «s all he garden labour g manual, If he

P. 811-20. N
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does not own suflicient cattle, he hires them, fecd(lrnzftlliz::]eglrsmz}
for the value of the manure produced. The hirin e b 2y
on practice.  They are chicfly fed on dry gra g
cers nfer *SCTi They probably also cat part of the litter as
very infertor description. 'l-ked bt catle M butoes |
SOI'I;C o :ieIz:\;ft[(:lr?:le:qlrchollh im;')ortcd from Ilubli (Dllnirlwzi;l
wer cak c , v ub D
:)alii:f?ict), and it is rather significant that the gar;ignelssm:lhcmO“neh
mould ot from buflalo litter is ‘bcst for .manu . Lome o
feed co:ton seed or cake 1o all their caitle in the f“ Olidm’,m. ”
have no doubt they find it IJ‘J»\'S.V lril)"é ﬂ?g; Iq)lcli:l(xul.:sheﬂhhy. ‘Mm),
attle are. during this season. miserab, : .
::::]]: ;rl(: .li't)]u]:;t in from Dhdrwdr, but only survive a few scasons

|
!
¢
i
!

in the feverish climate of Kdnara,

m, shll
In the f season the cattle get a good deal more freedo o
n the fair hours i L
bably about fifteen
: heds for probably . ‘
they are kept in the s ' ugh grass is sup- |
twenty-four and the sheds are littered frecly.  The rotlge o the ,\
posed to be given as fodder, but is spread all Ovcfr.t ) Again, a1 his
¢ fa . : |
at only a small proportion o ‘
sheds and the cattle cat only : 4 as bedding, Dt the|
season dry leaves are gojlcctcd and also use e value of
gardeners think dry fallen leaves poor stuff and dITCOEm e e
‘ B . . -
o L g e pits in the
'he manure put in the p ot - and
su .1 as manure.  The n . " rebruary an
5Uf 111 to decay, the manure being used always in IIL N
a tull year decay, j ' oon has less tir
o el ¢ during the mons ’
March, That which is mad e 1o the sreen lem cs|
1 the gardeners attach pe mxcu] ur valu o
decay, and the ¢: Hected d umw the monsoon because such |
> nlected |
and twigs of certiin trees eo large and fleshy
( 5 are generally large ‘
v ‘klv. Such leaves arz ¢e )
decay very quickly, S e omos. A man
i asily collected than sma |
much more easily ¢ol , v, |
o ”“Tl ] to the catle shed five head-loads per day i
an collect and carry iah esteem
’CI‘I i s and Franches of other trees are also heldin h e
C e . reputati
for leaf-mould, because the manure produced has rlh)e t Ithc plans
) e . ich w armiul to i
destroying inscets and grubs which would be }mxmf e P
» ° . ) "Ovide veQ 1 1 Q8¢
in the gurden.  The trees which provide leaves o L is perhins
! . inge rties, and 1 !
" - astringent properties, . b
ave all unquestionably astring sining astringent
" hl to]b lieve that vegetdble matter containing s would
rcasonable ¢ getd _ hat inscets v
; i P sstroy inscct life or the
resins or volatile oils might destr l} i mardeners assort
{ ; ar i sucht mautenall oS i
not be likely to harbour i ‘ o lowves of certain
that since they hive been denied the use of th estractive o their
ser l : ; ome de
barers have bec
reserved trees grubs and
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cardamom plants and betel palms, these insects causing damage
first at the roots. 7

It is impossible for me to say what weight of manure is actually
applied per acre.  But judged by the eye, I think it g certain that
the application is at least equal to a heavy drcgging for ordinary
gatden crops. It probably approximates thirty ordinary cart-loads
per acre per annum, perhaps more.

The invariable practice is to put'the leaf-mould immediate]y over
the roots round the stems, The circle would be 3 0r 31 feet in
diameter. Itis urged that,the leaf-mould, if unprotected, would
be washed away by heavy rainfall, and 1this is perhaps true, and
in consequence a good deal of branchwood cut green in the hot
weuather, so that the leaves adhere, is used to cover the le«’lf-mould,
The branchwood which is most desirable is such as will slowly
decay and has astringent properties, z.e., has the power of l;ccpintg
destructive insects away. The branches of Yamie (Xylia dolabri-
formis) and Nel/i (Phyllanthus Emblica) have the two qualities
referred to in a special degree. The branchwood used does not
readily decay. 1t affords cansiderable protection to the leaf-mould,
A year after it is applied the 'leaves have decayed and the branches
are partly rotten, still they would break the force of heavy rain, It
might be urged that a covering of soil over the leaf-mould would be
sufficicnt pretection, especially as the soil of these gardens is of g
decidedly adhesive character, [t is possible that this adhesivencss
would tend to exciude air and moisture from the leaf-mould ang pre-
vent it serving ils purpose gs manure. But I do not believe such
would be the case. At Bassein in the Théna district, with a rainfa]]
as he’avy as that in Kénara, the manure given is put rovnd the roots
of the plantains, betel-vines, and other crops much in the same way
as at Kdnara and protected by a covering of soil. The soil is, how-
ever, a light alluvial sand and the manure is not washed away. The
manure used at Thdna is cow-dyng manure and castor-cake, chiefly
the latter, and it is given in several applications every y2at. The
question is, can a manure of this class be econamically substituted
for a portion at least of the very heavy and very expensive dressings
of leaf-mould now applied, I congsider that the leaf-mould manure is
expensive, even although its production requires only labour in col=
lection and the keeping and feeding of cattle,

M. 237-59.
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Castor-cake and safflower cakes are produced on a large scale Ms&%ﬁgs

in the Dhdrwidr district and are obtainable at very moder:.xte rates GA%%IEES.
by the Kdnara gardeners. It might, therefore, be advisable to

experiment with these manures and preve their effect.
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Constable & Co., 2, Whitchall Gardens | \Y\'((’q P 1’.: » Oreat Russel Street D of E ic Products, Vol. I., A 8. 1 ‘
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Dunstan’s House, Fetter Lane, E. C. ’ Co g el 15, Piccadilly, W. s T B

#.S. King & Son, g. Bridge Streg ‘ l\lcsars.l\)\";lhlnlnu ‘};(hNO{g"‘tcyoxford .

oy ighton Bell & Co., Cambridg CULTIVATION BETEL-NUT PALM 1 Tae BOMBAY
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Westminster, S. W,
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ON Ty CoNTINENT.
Esq, -M.A.C., Deputy Director of Agriculture,

" A Note by d. W. MOLLISON,

Belir‘lr;:fil;mdcr & Sohn, 1y Carlracg, Ié:lrl WLHierseman|1, Lcipzig T P
’ enc s e Lrnest Leroux, 28, R ° . 2dona.
Otto Harrnesowity, Tebzig. Martinus Nijhoff, Tllt(l:cl?.:(x)gsgartc’ Paris. U\t..
In Iy . ] .
Thacker, Spink & Co., Cal ; Inpra. . : The following paper is reproduced from The Bombay Bulletin
- }) 1 &N . al¢ . . . . O s
Simia. I » Lalcutla an,) ]S’llggl.nbotham & Co., Madras. , with the kind permission of the Survey Commissioner and Director, g
}I{gwmnn Sf Co., Calcutta. qloﬁpl‘irr‘e“;:“l‘{‘;:; oé\nmcrican Baptist Mis- Land Records and Agricultn-e, Bombay. R
acker & Co,, Ld,, Bombay. E. Scymour Hale, Esq,, Fort, Bombay The reader’s attention may here be directed to Mr. Mollison's ‘
$4
' Kénata Spice Gardens " given in

~ useful Note on “ Manures used in
The Agricultural Ledger NoO. 3 of 1990, \ -
The palm is a native of Cochin-China, Malayan peninsula | Habitat. . .

and islands, It is cultivated throughout tropical India, but does not ;

© _ thrive at any great distance away from the sea.
~ Betel paims, cardamoms, and pepper are the chief crops grown
in the garden lands of Kdnara. In old-established gardens there
~ may be a few jack-fruit and cocoanut trees, also plantains, limes, |

- i‘_‘-‘éoﬁee bushes, and pineapples. These gardens are chiefly found in
‘_ ~ Sirsi and Sid&dpur talukas and in the whole Collectorate extend to

some 17,000 acres. They generally occupy the bottom lands of | -
in valleys| .-

narrow valleys. The most favourable situations are
‘which have the slopes on both sides fairly extensive, moderately |
steep, ggd‘ covered  with forest growth, - The “forest growth !

- A, 1204-1328
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ARECA T eSS
Catechu. The Betel-gut or Supari Palm
' BETEL-NUT ; . e ——
o Arion. 8ives beneficial shade and shelter, and supplies the gard
ardens

with branchwood, leaves, and litter for manure and oth

The garden land extends usually in a narrow strip a(;onef };luurposes.
of any particular valley and s subdivided according log t e coux:se
Bott(?m land which is open and cleared appears to be n o nefsmp'
for rice beds than for spice gardens. Some garden occlore suitable
own rice land, but most commonly they only cultivate up:;nts also
An owner may own three or four acres, sometimes more ga(:ftee: I;md.
All garden owners are Haviks—a shrewd and hard\v:axkin e8s.
behaved elass among the Brghmins. They are supposed tg’ well-
come originally from Mysore, Their methods eof cuItivat'o heve
almost identical in all gardens, and presumably are &nc‘.on a}‘e
origin. 'The methods adopted are successfulin practice, and Ilehm N
they appear at first sight extraordinarily &ntiquateé to &lthough
onlooker, they may, like other time-honoured Indian praq‘f casual
found on full enquiry thef most suitable for the existin lcest, b
conditions of the district.i The Haviks are wen.'m_do as egvi:;a ural
by their commodious well-luijt houses, which in m'.;ny Caset;nced
roofed with Mangalore tiles! we

' )
o1d BC,7¢ Thich draindf, ‘gjce gardens follow the course of the
When the gardens of any’ valleys before the gardens existed.
the Ded of the ndla was particular valley were first formed
along its course. Since gevelled and also the bottom lan(i
been gradually cut away at HME the slopes on either side have
bounded laterally by aldd ™8y of the old gardens are now
height. These cuttings prese’St perpendicular cuttings 10'—20' in
by man or beast and sheyy!t @ complete barrier against trespass
The occupants’ house and by;* the gardens from storm and wind
the cuttings, usually in g (UiPgS are closeto the garden, abové
entered by descending a ste!
which lead to a plank-brig P37V pathway or by rude steps
rainfall of the district is heavy® ©V¢T & ditch at the bottom. The
such that much drainage wate; 204 the positions of the gardens are
thoroughly arranged for by py ™St Pass through them. Drainage is
garden-strips and by cross min
main drainage channels,

there as required by long slabs
: of stone or by three or four pieces

10 )

Ledfér.

 season. In many gard

osy fairly dry situation. A garden is

ain ditches cut along the course of the -
™m° ditches which carry water to the.-

e main channels are bridged here and | . 'dré.inage channels dre made. The

in the Bombay Presidency. (F. W. Mollison.)

S U
of palm-stem placed side by side. The heavy raiofall and the flood of
drainage water in the monsoon undoubtedly wash muets of the garden
Jand away, and more particalarly so if the soil is not of a particalar
kind. The most suitable soil is called locally kagdali. This is &
yellowish red or reddish-brown eaith which usually exists in deep
beds as the side cuttings of the garden show. In these cuttings rock
of a soft nature sometimes obtrudes a few feet below the surface,
but more often the whol: depth of cutting is soil-like in character,
and appears in layers which vary somewhat in consistence. There
are no dennite lines of demarcation botween layers; but near the ori-

¢ is sometimes g gritty or gravelly section
which is considered inferior. Further down there isa layer which
presents a shaly appearance which deccives the eye. At first sight
it appears hard, durable or rocky, but a piece can easily be broken off
by the hand and if squeezed or rubbed crumbles intd an impalpable
powder which feels moist and soapy- This soil material as seen in the

cutting has a peculiar metallic lustré, but when crumbled is simply a
fine argillaceous yellow earth extremely retentive of moisture and which

under pressure becomes cansolidated so that running water does not

readily remove it. It is easy to undpritand shat @ sgil of this class 13
suitable for a spice garden. [t doeg ne. matter much whether the
soil is naturally fertile or not, becauje the yicld of the crops grown is
mostly affected by the quantity and ytality of manure directly applied.
As regards the soil the chief pointis t%.!nat it mast be of such consistence
that it can withstand the denuding cffect of flood water and be so
retentive of moisture that little or no; irrigaion is required in the fair

ens irrigation is .rot required even in the hot
al springs

ginal surface gencrally ther

weather. At this time a trickling Stream fed from mnatur
ain channels or a perennial #zdla-
The soil is thus
osses in great
In other

may be seen running along the m
passes by the main channels through the garden.
kept continuously moist. In such gardens ferns and m
profusion and variety grow along the drainage channels.
gardens not so favourably situated a little irrigation may be required
in March, April, and May, and this f‘s arranged for from a tank or
tanks #sually built of stone and not jvery capacious, which tap the

waters of patural springs.

the sofl is first levelled -and then the
n‘pain channels are about four feet

A. 1294-1328.
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The Betel-nut or Supari Palm v

deep and four or five feet wide at the top with sides having‘é
slope to the bottom, The minor cross channels are o
and about 18 inches to 2 feet decp. These channels gre exactly paralle]
They are distant from each other 12 to 15 feet, The space betw en'
is called 8haran. The bharan has a rounded surface. It is bi heest
in the middle, thus rainwater drains freely to the channels, A gath.
way runs along the middle of cach &4aran, or rather by usag: the
middie of each d%aran becomes a pathway. On each side of the
pathway, in old-established gardens, a line of alternate betel palms
and cardamome are found with pepper plantstrained on the stems of
the palms. The palms are 6 to 8 feet apart in the rows. It takes
however, many years of patient labour before the garden gets t(; thi;
stage. When a new garden is made the dharans are thoronghly dy

and weeded. Plantains are planted along the Water-courses, Theg
give some dire'ct return for expenditure incurred, but the object ir);
planting them is to provide shade for the betel palms, When the
piantains afford sufficient shade, pits 23} to 3 feet square and 21 feet
deep are made. Leaf manpre and picces of plantain stem ;e put
in the bottom of the pitsang then excavated soil partly filled in.

™ . .- ~wraly trpae 4 KLY i
1 D€ )uung pm.n s 4 or ¢+ eet h]gh and three or four )'ears Old are

n .
planted in these pits and s, ypient of the excavf”ued earth put round
and pressed on the roots te.fi¢CP the plants siraight.

The palms are Taised) eseed-beds and are once transplanted
before they are planteu in y permanently. The first sced-bed is
carefully prepared, the sd ouus broken fine and mixed with leaf-
mould. Fully matured oil is 0™ old U_ees are specially selected for
planting. These are plauts pabout 9 m'ches apart in April. The
ceed-bed should be kept ad sughly m(?lst. The shoots appear in
June. The seedlings are trapsplanted in Octoker into any moist
arden or along :he wales-courses about 2 feet apart and
remain thus until permaneltly transplanted.  This permanent
transplantation is usually dow® towards the. end of the rains. In the
following March the trees are manured with leaf manure and the
manure is covered with frest cut branchwood which is partially
withered but which retains theleaves. The object of blacing a layer
of small branches above the manure is to break the force of heavy
The rain soaks throughthe brushwood, moistens the manare,

n easy

place inthe g

rain.

but does not carry it away as could be the caseif it were uncovered |

or covered with soil or in any ither ordinary way, . .

-

L

ne foot wide °
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’Ih.e betzl tre:es '1.re manuared as '?hed ]cx ery. second year and \CULTIVATION, -
h e 0. aintai d
come 1Into bearing in {en years or s e plantains are maintained Trees come

for some years after the betel-palms are permanently planted, but in
time are removed and the cardamoms are planted between the palms
and on the stems of the latter pepper vines are trained,

The bkaran gets more or less washed away during each monsoon
and the channels morc or less damaged. This to somec cxtent is
prevented if plantain leaves, dried grass, and other available rubbish
is put on the surface. But despite any precautions, the dharan is
more or less denuded, The earth from the pathway is, therciore,
moved to repair the drainage channels, etc., and new kagadali earth
is brought in in head-loads from the cuttings which border the gardens
and placed along the centre of the d2arans.  This renewal is neces-
sary at least every third year, It i5 an expensive operation, bat if the
excavation from the cuttings is donc in a systematic manner the area
of the garden can be gradually extended. The trees in the first
plantation of betel palns generally stanc wide apart, but as they grow
other young trees are planted between them. A nursery is always
maintained to provide young trees for this purpose and to replace
those which dic from time to time. 1t

Betel trees are known to fruit 'quy P¥or thirty or forty years, and
there is a popular belief that they re -P sometimes profitable much
longer. On an average each tree has two bLunches of fruit, some-
times three ot four. But two good bunches yield as much as three
or four inferior ones. The size of the bunch depends upen the
manure used and upon the rainfall. A good bunch gives 200 to
300 nuts and a specially good one about 400. With unfavourable
rain or cloudy weather in April or May many of the young nuts

« fall off anda smaller number of nuts on each bunch reach maturity.

The trees produce flowers in March and April and the nuts are ripe
~in November or December, but O some extent the trees produce
flowers and fruit out of season. lmmediately below each bunch
there is a frond or leaf. It with its sheath remains attached to the
tree for about two months after the inflorescence comes. Then these
leaves fall to the ground. A few additional leaves fall during the
monsoon, The sheaths of the leaves are a valuable product in the
- garden economy. They are used to provide hoods for protecting the
branohes of betel-nuts from the rain. If unprotected the nuts rot,
~Fwo sheaths are used to make one hoed.

A 12041328,
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BETELNUT . T
cULTivaTion.  ©besheathsare skewered together 1o form a hood by means of thin

) ‘ls»{;xl:&e,;rfgf pieces of split bamboo in a manner which is easy to dcmons(mtc, but
(f. the frults. d‘mel“ to describe in writing. The hood is made adjustable in a
Very ingentous manner; and when it is bound round the bunch with

thongs of plantain hast it elhciently wards off rajn.

The hoods are made and tied on by professionals who come {rom

© DMysore territory and below the Ghits. A good workman can make

- 230 hoods per day and is paid Rz per 1,000. This operation and

. tying them on costs at contract rates 1210 to 12 per 1,000 bunches

i and two meals per day.  The men do not ascend and descend each

trce. When once they have ¢limbed up, they by mecans of slight

exertion swing the trec and defdy catch hold of another and rarcly

gat}gz‘:ed. descend to the ground for higyrs.  These expert climbers also gather

the fruit by cutting the bunches from the stem, getting Ry per 1,000
bunches and three meals per day. Some garden owners or their
regular servants are cxperts in making hoods, in adjusting them,
gnd climbing the trees. It is extremely interesting to note the
manner in which the work is Jone. The climbing in the fair season
looks extremely simple and casy 1o an onlooker, but in the monsoon
with falling rain the tall sme ;h stems are slippery and the ascending
process is much more diflic, 1, The climber first ties his feet tozrether
round the insteps with S0, bands stripped from the sheath and
leaves of the betel palm. This helps him to grip the stem with his
feet. Ile carrics with him slung round the neck a wooden rest on
which to sit when he gets to the top.  This rest is shaped like 2 twa-
armed pick, and through g h;ble which corresponds to the shaft hole
of a pick, aropc is passed and spliced, so that it is endless. When
the fruitis reached the rest is unslung and attached to the tree, The
doubied end of the rope is pagsed round the stem and is long cnough
to pass over the two prongs of;’thc rest, and when drawn tight secures
the rest to the trec. It does not slip down, because the circumference
of the stem increascs (10\\'n\\§':mds and the rings in the tree offer
obstruction to sliding or slf;pping. The operator sits resting one
thigh on each wing of the rest‘\,\nnd one hand at least is comparatively
free to fix the hood over the bunch of nuts or to scver the bunch
when ripe from the stem, ?The bunches when ripe are lowered to
the ground by being slung to af rope over which they ride. Any one
who has seen a bunch of bitel-nuts can easily determine how the
bunches are placed on the rope. They rapidly slide down and are

A. 1294-1328.
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caught by a man who holds the end of the rope at the ground. The T ON;
stretched rope is held inclined at a considerable length from the

tree.
The bunches on a trce ripen unequally, The lowest bunch first, h*é‘s’&a.

the uppermost last, Moreover, in the same bunch some nuts may |
be ripe and yellow and others unripe and more or less green. The
ripe nuts are much the same size and shape as small apples. The
outer skin is yellow, smooth, and shining. The inner husk is very‘
fibrous and not easily removed. The first process in preparing for |
market is to remove the husk. This is done very deftly by means
of the katii-gatsi, Tiis an implement like a sickle. It is fixed at the
heel end of its blade securely into a hole ncar one end of a plank
somewhat in the same way asif it were fixed in a handle. The back
of the blade at the bent part rests in order to steady it in a notch inthe
plank. The blade of the sickle is prescnted in an upward position
opposite to the workman, He sits on the other end of the plank,
The plank is about 3 feet long, 1 foot wide, and 11 inches thick.
The husk from cach nut is cut out in sections, A nutis grasped in
the palm of the hand and pressed against the point and blade. The
husk is thus cut through to the nut, then by leverage a section
of husk is jerked off. The nut with remnant of husk is turned in
the hand so quickly that to an onlooker the action appears involuntary
and another section of the husk is removed like the first.  With four
or five movements of this sort the whole husk is removed. A clever i
workman can husk 5,000 nuts per day, but three thousand is .
nearer the average. The contract fate for the work is one anna per C%‘;tt?é'“ .
1,000 with two or three meals per day.  The husked nuts are scraped

free of fibre also by the matrimgatti. The process is essentially a

scraping process and costs at contract rates 1} to 2 annas per 1,000.

The scraped nuts are next boiled for about two hours in fairly large B e
copper pots. A handful of lime or of the ash of the bark of maessr
(Terminalia tomentosa) is,added to the water, The presence of
lime causes the water to become red or red-brown in colour as the
boiling proceeds. The water also becomes thick with a resinous
extract from the nuts. The boiling is continued until the eye-bud or
germ of growth from each nut comes ont or becomes absorbed in
the extract. The nuts are removed by a long-handled ladle (zrda).
The ladle has perforations in its bowl which allow the extract to |,
drain from the nuts back into the pot. The extract is aga,ir; and

A 12041328,
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again used for boiling fresh supplies of nuts, pure water as required
being added from time to time to prevent the decoction becoming too
thick and concentrated. The extract after being used for boiling
repeatedly becomes deep red-brown and thick. It is then emptied
into another broad mouthed vessel which is placed under full
cxposure to the sun. The mass by evaporation thickens and areca
catechu or &ssse is the product. The nuts after boiling are dried in
the sun and sorted into three kinds—ckhikuni, belta, and goru,

Chikni.—~These are unripe fruits got mostly from the upper unripe
bunches of the tree. They become flat when boiled and when cat
are light coloured and agreeably flavoured, They sell by retail at a
high price, but by the growers are usually mixed with the other sorts
to ensurc a satisfactory sale of the whole produce. These nuts after
exposure (o the sun are again soaked in the red extract, a hasketful
being. immersed at a time, They are again cxposed daily to the
sun for four or five days, byt are gaibered up at night, otherwise
l’}“3}’ get dark coloured. The nuts are exposed to the sun in cane
matting spread on a mandap, Sometimes bamboos or other means
of support arc placed over ghe inner court of the houschold and the
maiting spread over this fxfame-work. The nuts when dry are ready
for market and should be shining and bright-red brown in colour.

Detta—These are ripe nuts. They are dried after the first boil-
ing and then hand-rubbed wi* ottt : i
per cent. of lime has been add
The process may have to be
colour becomes fixed by dry
When rteady for market they
ch7ini and not so glossy or shin

¢ otu.—These are fully xip
fairly well coloured by the  fu
sun for several days are reac
decpened and improved by the :

The three varicties are usua
in sacks. Sirsi and Kumta are
for the three varities are :—

Chitkni . R6to 7 per:‘m
Belia . » 3 to 4
CGolu .« w 202§

-
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Betel ;;alms are not much affected with disease. A borer does: BETELNUT -
: CULTIVATION.

considerable damage. The borers cut a tunnel from the root up-
wards and in time reach to the growing top. The damage there
done is so considerable that the top withers and when wind blows
breaks off and falls to tt = ground.

A, 1204-1328,
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Ox MYRISTICA KINO OBTAINED rrov WILD NUTMEG
TRELS or INDIA,

By MR. D- Hoopeg, F.1.C., F.LS.

) oliTEIA

MYRISTICA KINO. B
ORDINARY

The astringent exudations known as kinas obtainable from the Kiﬁ%ﬁ?"
barks of Indian trees are of two kinds:  Malabar kino, which is far
the best, is extracted from Pterocarpus Marsupium, while that
known as Bengal kino is a product of the Pelas or Dhik tree
(Butea frondsa). These gums are used largely in medicine as
astringents, either alone or combined with other substances, and the
first named has been for many yeurs official in the British and United
States Pharmacopeeias,

About four ycars ago. Dr. Edouard Schaer, Professor or Phar- Pg‘&fsgf‘,‘.’:
macology at the University of Strasburg, wrote a paper,® «“On | discovery.
a New Kinoin species from Myristica,” A specimen of extract
or sccretion resembling kino had been handed to the author by
Dr. O. Warburg of Bcrlin, who had prcviousz)' received it from the
Director of the Roval Gardens and Muyscums at Kew. The sub-
stance was labelled “ Kit jadi kai” which was taken to mean
« culch-like  product of jadikai” or putmeg, but the proper
rendering of the Tamil expression is more probably, ]{a/zcogml?,

* Pharmaccutical Fournal, Aug. 8, 1896, p- 117,

M. 898a & 9ooa.
( 19 )
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13 Ny s ~_ MYRISTICA
M‘gfﬁgg‘;:l\ On Myristica Kino obtained from Wild Nutmeg Trees of India. (D. Hooper.) gibbosa.
[ — e ————— ot e e
Plstgl‘{'ﬁ’ésrgg or wild, and jadikai—nutmeg, ., wild nutmeg, (Myristica Dr, van Romburgh of Buitenzorg had noticed this d.-posit hefore TTB[EL{?JES-
DISCOVERY.

Re-actions of
yristica
kino,

Material for
Investigation,

malabarica), in contrast to the fruit of Myristica fragrans which
is imported into India from the Malayan Archipelago. The
specimen was like the official kino in appearance, and con-
sisted of smaller or larger angular transparent pieces, of a deep
garnet colour when observed in thin fragments.

The most striking reactions of Myristica kino were in close
agreement with those revealed by Malabar kino in the following five
particulars :—

1. The reddish acid solution, if ncutralised with lime water or
an alkaline acetate, affords a deep violet colour with fer-
rous sulphate.

z. A violet colouration is obscrved when the aqueous solution is
shaken with iron reduced by hydrogen, and then fil-
tered. The violet-coloured solution is decolorised by acids,
and then assumes g red colour on adding a caustic alkali,

3. Inorganic acids, chromates and salts of lead and copper
produce amorphous precipitates in the aqueous solution,

4. The aqueous solution turns distinctly green on addition of
ferric chloride.

5. The pale brown precipitate of kino-tannic acid, produced by
acids in the agueous kino solution, after washing and
dissolving agaiﬁ in water, deposits a red sediment
(kino-red) on evaporation of the solution at roo°C.

Dr. Schaer also found the sample of Myristica kino to yield
1'1 per cent. of ash as the average of several determinations.

The only respects in which it did not agree with Pterocarpus
kino were that it afforded to ether no trace of catechin or pyro-
catechin, nor was it possible to obtain any crystals of Etti’s kinoin
by cxhausting with cther the aqueous solution previously heated
with hydrochloric acid.

Professor Schaer succeeded in obtaining from the Botanical
Gardens at Buitenzorg in Java, further specimens of pro-
ducts of other wild nutmeg trees to test the re-actions of
their fresh and dried juices; these comprised the juices of
Myristica glabra, M. succedanea and M. fragrans.
In each of these exudations Dr, Schaer observed a crystalline deposit

which distinguished them from the kinos from other sources.

M. 898a & gooa.

‘ ( 20 )

the juices were sent to Furope, and he attributed the presence of the: DEPOS.T.
crystals to the calcium or magnesium salt of an organic acid, !
Dr. Schaer subscquently determined them as calcium tartrate, a |
conclusion of some interest it vegetable physiology  since the |
inorganic crystalline bodies peculiar to plants have hitherto becn}
traced to calcium oxalate, sulphate, phosphate and carbonate, “

Dr. Schaer summed up the results of his investigution in the | Professor
followinge terms 1 — ' %Cehs%eiis?

“1. The dried juice of the bark of several Asiatic specics of
Myristica, for instance, M., malabarica, Zam., and
M, fragrans, /Hfoufl.,as regards their appearance and |
physical quulities, show but linle difierence from  the |
official Mulabar kino.

“2. This substance which may be termed * Myristica kino”
agrees in the chemical re-actinns due to their constituentss :
in all important points, with the kino of Pterocarpus!
Marsupium. TItcan therefore he stated that drugs of a!
very similar character, and partly of close resemblance to |
officia] kino, are to be found in the f.milics of Lrcuiiix- I
osx (Butea, Pterocarpus, Milletia), Sixarraicics® |
(Ceratopetalum), Myr1acex (Eucalyptus, Angoph-
ora), and DMyRrISTICEE. |

“ 3. Myristica kino differs, as far as can be observed, from the
Pterocarpus kino. and jrobably also from Butea
and Eucalyptus kino, by contuining in the crude state
of the inspissated fresh juice, smaller or larger amounts of
a distinctly crystalline calcium  salt, #2z., calcium tartrate,
suspended in, and depositing from the liquid juice. lly'
this characteristic admixture it can be casily distinguished
from the official kino and probubly also from other kinos
of commerce,”

In a footnote tothe above paper reference was made to the
“Dictionary of Economic Products,” where it is stated on the author-
ity of Kurz that Myristica longifolia, I¥zil,, a tree of Sikkim,
Assam and Burma, “ exudes a red resip,”

Kurz, also, in his * Forest Flora of British Burma ” remarks that
one of the features of this genus is (hat the bark * abounds in an
acrid juice, which is viscid and stains red,”

I
|
|
I
i

Occurrence
in India.

M. 893a & gooa.
( 21 )
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MYR(STICA On Myristica Kino abtained from
gibbosa,

OBFERYED The v i nutmer tee of fravancore is no excoption to this
IN TRAVAN- ~ \ - T et e i i
" CORE. clurractarivie.  Mr. T. F, Bourdiilghh, Conservator of Torcests tor this
Myristicn | Stute. doscribes Myristica laurifolia, 77. foonl 70, wsta hand-

laurifoli, some troe with drvk oreen clossy feaves, and straizhy Blacki-h stem

from which a thin red juice cxndes”  The Twuil nnwe is Al
ik gy, a0 b Malayvalam, Larkird. The wood is said to bie
}»,Immt white, attd s often stained with the red julce of the tree, but
iCis soft ard worthless and deevs very rapidiy.

Dr. Schaer addressed the Director, Roval Gordens, Kew, with .
view to ohtining a specimen of this red resin™ from some of the
YTodion teees o the Director fofw wdid the request to the Reporter on
Foeonomie Product (o the Government ot Tudin for necessary action.

The Conaervidors of Forests for Assam, Benealwnd . Durma were
communic tod with, and officers of that Deputment were asked to
institutzs 4 =earch for the tree (M. longifolia), and 1 x:ollan s;unpl\‘:s
of fuce from the hatke Atrempts were m;ul'c by sc\'crtxl oflicers »lvn
Agsam amd Burni to find this or any particular spedimen of wild
patmes, bul alihough the inguiry. Putad during the dry seusons L>;(
157 aod 188, na resuits were obtdned. Next _\'%‘[L]', hf)\\c\w‘: Hjcn'
ciioris were attended with specesse and two species ol NIyriStxca
wore Sonnnd Lo afiord the duid soeght fore The following paagraphis

cive the detatls of the history aned exanination of the products @ —

Myristica 1+1 —iyristice gibbosa, /7% foand Ty Pl Brodnd. Vo1
£ibbosa, Lyict, Feon, Prod Vol 1L, 3. 89Sa.

In May, 1559, Mr. S. E. Rita, Sub-Divisional Oflicer, Jm\'n'i, /\55'““‘,

I sentio the Reporter on Feonomic Products, [“"umi‘»'.i‘l specimen ol a
tree, ard a botde containing a fhid which the ilr‘;c viclde \\I'hcn cut

or toppde I the lettor forwarding the specimens, Mr. Rita says,

Used L CPhes fuid seems to be asort of varish, and Ioknow that it can be
sedas | ' @ e

varnish in
Assam. . qysed fort

i propCr“CS ' i .
f the Duid and send to you. Will you be so good as to examine the
o ;

his purpose on doors add windows, but gs the tree and ity
are not known, I thooght it as well to collect this sample

apecimen and inform me what the w me of the tree is,'and whether
p
useful or not!

the varnish wiil prove ‘ . |

The material was identified as belonging to Myristica gibbosa,
Hook. f. and T and the juice was recorded under Reg, No. 12060.

The contents of the botile which showeld signs of having fermented
and were thick and mucilaginous were evaporated to dryness on

M. 898a.

The solubility of this salt in the pagral juice and
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water-bath.  On ~educing the mass to coarse powdc it resembled ANAL‘{;LSOSAF
the peculiar fragments of Malabar kinog, KINO.

The extract contained an iron-greening tannin, and the amount |
was estimated ¢ the proportions of insoluliie maiter, ash anid nioisture
were also determined in the powdered cample with the following |
results—

Tanmin . . . . i . . 330
Nonstanning sol, matter . . . . . 231
Insoluble matter . . . . . . 2000
Ash . . . . . . . . KRN
Water . . . . . . . . (WS

These interesting results confirmed the aluervations made by - Pro-

fessor Schaer with regard to Myristica I\mu AH«] a further effort was |
accordingly made to obrain more of the “ wil [ varpish ™ from the Khasi
Hlls. Yarly in the present vear Mee Rita < nt two hottles of the Hiuid
taken from the trunk of Myristica g ibbosa, a tree which appearsto |
bear in Jowad the vermeular nawe of Sypdas, 1he juice was of a

rich clazet colour, soar odour and re=aetion, qn.g astringent taste 3

firm gebutinous sediment was discovered in ane of the bott'es, the other
was broken in trisite. The clear red juice had a specific gravity of
v ogos at 24, and yiekled 808 percent. of solid extract when cva-
porated. The dried kino, prepared by gentle evaporation of

the clear |
juice, was almost indixtinguishable in Appearance from commercial

specimens of Malabar kino, It was quite <o’ulde in hot wiater with

a deep red colour and acid re-action, and the solution eave evidence

of a consilerable content of kino-tanniec geid.

It was practically !
soluble in rectified spirit of wine, huty white crystalline powder

was left undissolved, which had the characiors of caloium lartrate,

in water
would indicate the presence of  the acid salt or that of the

neutral tartrate held in solution by an eycess of tartaric or other

organic acid. The ash of the inspissated kino amounted to 3-8 per

cent., which is much larger than the quantities found in Pterocar-!

|
!
|
!
i
l

pus kino. Onigniting some of the white crvstals obtiined by
washing 50 ¢, ¢. of the clear juice With gleohol, 3566 per cont. of |
calcium carbonate was obtained. The formula given fm the acig l

tartrate of calcium is CHI1'(rOS, G150, which '
cent. of calcium  carbonate, while the ncutral tartrate, C1 I]‘( il(y.,l

M. 898a.

Propertics of
the juices

Caleium
tartrate
present.
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On Mynst(ca Kino obtained from de Nutmeg Trees of India.

requires §3°19g per cent, The acid salt appears (o exist in the juice
of Rhus typhina, 7Z/#n., a North American pant  (Dictionary
of Chomisiry, Watts, Vol 1,1, 681), The salt is produced (accord-
ing to Dulk) on adding tartaric acid to lime water il the preci-

pitate redissolves. The crystals are transparent,” redden litmus, and
arc slightly soluble in cold water.

Myristica 2nd—~Myristica Kingii, 770k /., It Br. Ind.,, V, 100 ; Dict.

ngil. !

Analysis.

Conclusions. |

Feon. Prod,, 190 V. 1. goo a.

In July, 1899, Mr. Rogers, Deputy Conservator of Forests, Darjeel-
ing. brought to the Indian Muscum a sct of Dbotanical specimens of
Myristica Kingii, Huok, o, cilicd KRamgowa or Ramygua by the
natives, and a bottle of red flyid from the bark, The juice had been
collected in response to the request made to the Conservator of T/ orests,
Bengal. Thetree had been eyt with a knife, and the juice was said to
have poured out from the woupd. The red fluid showed no disposition
to sclidify, but a gelatinous precipitate formed in it after some wecks,
and mould accumulated o (e surface.  This juice was cvaporated
to dryness and reduced to 5 ¢garse powder like the previous sample,
Its analysis revealed the following constituents :—

Tannin . . . . . . 302
Non-tanning sol, matter . . . 125
Insoluble matter | . . . « 381
Ash . . . . . . 66
Water . R . . . . . 126
—

1000

The insoluble portion contained white crystals which were left
on the filter paper when the spirit extract was separated. The
crystals were insoluble in water, but soluble in acid and reprecipi-
tated in a pelatinous form when the solution was saturated with
ammonia. Ignited, the crysials gave off the odour peculiar to
burning tartrates, leaving an ;sh consisting of calcium carhonate.

If the fresh juice could be collected inany quantity from the
wild nutmeg trees of India, and evaporated to dryness without much
delay, the residue would be an admirable substitute for commercial
kino, if such were needed. Butas there is an abundant supply of this
article in the forests of the Western Coast, it would be undesirable
to place in the market, even if that were possible, any product of &
similar nature from another botanical source and a different locality.

M. g9o0a.
( 24 )
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[ Dictionary of Economic Products, Vol. I., A. 631-35.]

SISAL HEMPp,

Experimental Cultivation of the Plant in India. By Major D. PRAIN, M.A.,
M.B., LL.D., L.M.S., Superintendent, Royal Botanic Gurdens, Sibpur, Caleutta.

—— _ ——

—————————

This review of the cultivation of Sisal in India recently appearcd
as No. s of the Bengal Bullctin.

Major Prain’s account of the experimenta] cultivation of Sisal
Hemp in India is of such value in the present greatly revived interest
in that fibre that it deserves to be widely circulated. It has accord-
ingly becn thought desirable (with the kind permission of the Dir-
ector of Land Records and AgriCulmrc, Bengal) to reproduce it in
the present issue of Z7%¢ Agricnltural Ledger. The review is as
follows ;—

In August 1898 the Honourable C. W. Bolton, C.8.1,, Chicf Secretary
to the Government of Bengal, received from FEngland the subjoined
note asking for information regarding the experimental cultivation
of the Sisal Ilemp plant in India. Mr. Bolton, wishing to answer
categorically the questions submitted to him, requested me to helpl
him by supplying what information 1 could afford. The only question |

A. 631-35,
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to which a full reply could be given by me was zh; 71';r;;t A~ IM
e_vcr, the remaining questions are cxceedingly perlin("n.l 'm»i) .
tran, I surgested to Mr. Bolton the :u{visnbili{v of submitt; ( "Pmc-
copies of them to the differont partics who hav' e P

€ received Sis .
plants from the Royal Botanic Garde | Mal Hemp

s N :

tural Sacicty of India, requesting the favns: f)rf‘mclmtefllir;:\‘%{'x-})lor‘tx(?11!~
.each. This sugeestion having beon approved th: 1;6 ?q‘h% .
issned tf’ :}H t.he gentlemen wha have ol)tained, Sislml ‘1“:1:0115 ;Vcre‘
from this mst‘lmtion; the Secretary to the Agri-”oni(“h“ralp Sl()) a.m,,
at th‘e same time very kind}y submitted the questions to al] wi flety
receved plants from his office, The replics reccived contai 0 have
valuable information, apd Mr. Bolton has now ap mv(dn lfnuch
further suggestion that this intormation be made avgi provel o the
may think of attempting Sisa) coltivation in India by
Bullefin of the Agriculiury] KLeries. !

As the note submitted to Mr. Bolton has, in parageaphs 13 and

C . cone ) .
» confused the consignmeny of Sisal regarding which information is

specially asked wi i i {
.p y q.skcd with ope previously imported, it has seemed het
in answering the .

able to those whe
issuing it as a

‘ first question, 10 give u complete review of th

anef“PYSthat have been piperto made o introduce the slant .
India; in ordcr. Lo render the jpformation contained in the f-u,;'uc;nfz
t'he other quc,tsllons more casily appreciated, it has seemed preferahl

instend of printing separately the answers received from all lhnq::l\ )'hc’
have been 50 #00d as to state their experience, to give in every kc \"' 'O
précis of the information thys supplicd. o

Note submitted to the Honourable C. W. Bolton, C.8.1.
Sisal.
A.—Sir Charles Bernapd wrotc me on the roth March 1898, that
on the 16th August 1892, 4,900 plants al the Agave rig‘i(;lay Z')‘a
sisalana (the Sisul Hemp plant ol commerce) were sent to In:lir.
from Kew, which had been recently imported from ¥lorida ; and aﬁ;
samples ol hbre made from (hose plants had been {orwnrd’ed 10 t ct:
Tmperial Institute in 18¢6, where the latest inlormation could be »
ohtained as 1o the Sisal Hemyp industry in India.
B.—©On application at )0 Imiperial Institute and at Kew, no inform-
ation could be given as to the fute of the plants sent out t’o Tndia in
1892, nothing had been hegqrq aboul them at Kew, and it was (only

A. 631-35.
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known, at the Imperial Institute, that some fibre made from them had
been received from the Botanical Gardens at Saharanpur. o
C—The Curator of the Indian Section of the Imperial Institute
kindly forwarded letters that I had addressed to him on the 12th and
1gth March 189S, to the Reporter on Economic Products, Calcutta,
which resulted in mv obtaining 50 Sisal Hemp plants from the
Superintendent of the Botanic Gardens, Saharanpur, grown from 50
plants which were received there in 1892, from the Superintendent of

the Royal Botanic Gardens, Calcutta, stated to be probably a portion :

of the consignment sent to India by the Director of the Royal Gar-
dens, Kew.

D.—With ihe sbove exception, I have not been able to ascertain
anything about the plants, which were sent out from Kew in August
1892, and I am very anxious to get the following particulars about

them, with reference to the trcatment of s,cco plants, which I am |

sending out :-—

(1) llow were the 4,00 plants distributed that were sent out from
Kew on the 16th August 1892, 10 what persons, in what
parts of India?

(2) What soils werc they planted in ; what distances apart; what
growth have they attained ; height; width; average number
of leaves per plant; length and width of leaves; average

weight of leaves?

(3) How long, after being plantcd out, did they give out suckers;
how many suckers docs each plant on an average produce
cvery year?

(4) Werethey planted out on raiscd ground, banks, etc., or only on
high land, but ;wt raised above the surface of the ground?

(5) What soils suit them best? W& they succeed on lands fmpreg-
nated with salis, known in Bihar as * Qosur ”?

(6) Have any of them died through being planted on damp ground,

from cold, ar from other cauises?

(7) What length of fibre has been obtained from them, and what is

its commercial value ; what weight or what number of leaves

yield a given quantity of €7 fibre ?
(8) How soon afier the plants are planted out, can their leaves be

cut for extracting fibre, andin how many years after being
planted out, do they attain their full growth?

A, 631-35.
( 27 )
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(9) Iow was the fibre prepared that was made from them ?
(10) llas any commercial quantity of fibre been mude from the
Stsal hemp plant in India, say a bale or two, and with what
result, as to yield from the plants, and price obtained for
fibre ?
(11) Has their cultivation been attempted anywhere in India, on a
large scale, for commercial purposes ?

REepPLIES TO QUEsTIoNS IN THE FOREGOING NoOTi,

QuesTioN L—2ow were« the 4,900 plants distributed that were
sentout from Kew on the 161, August 189z ; to what persons ; in
what parts of India?

Only 473 plants of this consignment lived to be distributed, 400
of them were made over to the Agricultural Society of India by order
of the Go.crnment of Indiq, the remaining 73 were sent from the
Botanic Garden, Calcutta, to the following persons, viz.,~

Mr. A. Peppe, Ranchi, Chota Nagpur <« . 20
Superintendent of Jail, Ranchi, Chota Nagpur 12
Deputy Superintendent, Port Blair, Andamans 10
Mr. J. Peter, Mertinga, Manumukh, Assam . 2¢

Deputy  Conservator of Forests,  Sonthal
Parganas, Bihar . . . . .4

Mr. J. Chittnyangam, Coimbatore, Madras . 6

Superintendent, Cogsipore Institution of Prac-
tical Horticultuye, Lower Bengal . « 1

As, however, it is impossihle to separate the plants of this consign-
ment, distributed by the Agyi-ITorticultural Society of India, from
tuose of a comsiznment previously imported by 8ir George King, of
which the Agri-Horticultural Society also received a considerable
share, the present position of the Sisal Hemp industry, which the
question is intended 1o elicit, may be best explained by g{villg a brief
account of the introduction of the plant into India,

‘

When Sir George King, Superintendent of the Royal Botanic
Garden, Calcutta, was on leave in 1858, the authoritics at Kew kindly
undertook to arrange for a consignment of Sisal Hemp plants (Agave
rigida zar. sisalana) being obtained from America and sent to the
Calcutta Garden.

A. 631-35.
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This consignment reached Calcutta on gth July 1890, and it was ‘n'gg%%nﬁi‘ﬁ

found on its arrival that every plant was dead and rotten.* This first PL:}%B}E&TO
attempt to introduce the plant on an extensive scale (one carlier F;g;‘t ?‘58&“’\
minor attempt will be alluded to later on) was therefore a failure, Kew in 1880
8ir Gegrgs King did not, however, give up his intention of introducing :
Sisal to India, and at his Jdesire the Dircctor of the Royal Gardens,

Kew, kindly purchased for 25 dollars from Messrs. Reasoner Brothers !
of Florida a lot of 1,000 Sisal Hemp plants.  This purchase was made

The plints were sent Lo Kew, wherc the Director per-

in June 1891,

mitted them to remain till they were considered ready to stand the Second supply .

. . sent [n 1891,
voyage to Calcutta. The consignment reached Calcutta on 29th

October 1891, when it was found that 125 plants werc quite dead
and the rest were in rather a bad state, as many as 232 of the plants
dying subsequently to their Janding. The second attempt to intro-
duce the plant was thus partially successful, as many as 643 of the ‘
consignment of 1,000 plants remaining alive. It was séen, however,
that the natural conditions which prevail in the Gangetic delta are :
unsuitable for this Agave, and steps Were taken to distribute the
plants as soon as possible. The assistarice of the Agri-Horticultural |
Socicty of India, which is always at the disposal of the Government
of Bengalin matters of this kind, Was invoked, and 357 plants out of

the total of 643 were made over t3 that bady on 29th April 1892 for st

Partl¥
successful,

distribution among its members.
1893 the rest of this consignment Was distributed to various parties
in India with the exception of four plants put out in the Royal
Botanic Garden and seven kept in stock.
fully in the subjoined tabular statement :—

SR o e ]

1891,
(Second
supply.)

i

The distribution is shown

———

Numper
ies ! ot
DATR OF DRLIVERY, Parties to whom made over, plants
issued,
—— . Y -
1 | 2 3

|

20th April  18¢2 , . . { Agri-Horticultural Society of 387
* : India.
. 15th July » o . . ! Government  Botanic Garden, 50
Saharanpur,
15th »oe . . IGovernment Horticultural Garden, 57
’ Lucknow.
T T TR T T s e e e T e S T T
A. 631-35,
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PLANTS SENT E 00 DRLIVERY, Partics to whom made over. f’f
LANTS SEN: ‘ plants
10M KE! o ‘ B 7- wssued,
(Second ' l -
supply.) Tt T o TTTTm T oo T T T T T e ?
15th  July 1892 . . ‘ State Gardens, Gwalior 1 50
i _ i ) \ )
25th ,, e . " Agri-Horticultural Gardens, 1.a- ! 50
i hore. "
zoth !
: » »o- . ., Lecturer on Botany and Agricul- 1
i ture, Poona.
Sth September ,, . Depaty  Superintendent,  Purt 25
; Blair. ‘
. 4th October ,, . . Mr. J. W. Burnett, Tellicherry 1
‘ 23rd February 1893 . . | Deputy Superintendent, Pmll 1w
. Blair (second issuc),
11th March » e . Manager, Mahamera Tea Estate, 12
: Desangmukh, Assam,
|
‘27th v . | Honourable J. W. Buckingham, C.I.E., 3
; | Amguri, Assam
{ ——
Total distributed , 032
| Planted in  Royal Botanic
I Garden, Calcutta . 4
| Still in stock in nursery on 27th
| March 1893 . .« 7
! 11
!
Total of living plants in con- | 043
signment . . .
Received dead . . 135
! Sickly on arrival and after-
i wards die . . . 232
j
|
Total of dead plants . 357
Total purchased .| 1,000

Ledger.

Sisal Hemp in India. (D. Prainl)

The authorities at the India Office appear to have become aware
of the efforts of the Government of Bengal to introduce Sisal to India
and to have gencrously decided to rclieve it of the expense it was
thus incurring. for on 16th August 1892z a third consignment of
4.900 plants was sent out from Kew to India and a demi-ofiicial letter
of advice from the Indin Oflice was addressed to Sir Geor e King
announcing the fact. This consignment was not, however, intended
for the Royal Botanic Garden, Calcutta, but for the Government of
India in the Department of Revenue and Agriculture, and by a tele-
gram, dated 7th September 1892, Sir Gegrge was instructed te make
over 2,000 plants to the Secretary %0 the Agri-Uorticultural Society
and 500 to Mr. Q. Dickinson, Kumergode Estate, Mysore, and to
dispose of the balance as was thought best. The consignment did
not reach the Botanic Garden till October 14th, 18¢2, and it was found
that only 2.084 plants remained alive of the total consignment of
4,9c0 and that all of these were - a very sickly condition, The
Government of India was, thereforc, asked to sanction the rctention pf
the consignment till some of the survivors had recovered sufliciently
to admit of their being distributed: It was evident that very many
of the sickly plants must ultimately die, and that there would not be
left enough to provide 2,000 for the Agri.Horticultural Society and
soc for Mr. Dickinson. It was, thercfore, suggested that the survivors
be distributed in the proportion of onc to Mr, Dickinson for each four
to the Agri-ITorticultural Society- The Government of India approved
of this suggestion on 2nd November 18gz.  Of the 2,984 still
alive but sickly on their arrival, as many as 2,511 dicd before june
1893, and by an arrangement efficcted, I believe, in conversation be-
tween 8ir Edward Buck, then Secretary to the Government of India
in the Department of Revenue and Agriculture, and Sir George King,
it was decided that it was not worth while sending a consignment to
Mysore, as the chances were altogether against the plants standing
the journey. It ought to be added that Mr, Blechynden, then Sec-
retary Lo the Agri-Horticultural Society, visited thc Botanic Garden
on morc than one occasion to s€€ the plants, and it was not until he
felt satisfied that those intended for the Society were fit to be moved
that any of the surviving plants werc sent out. The actual distribu-
tion of this consignment, the one ROW under reference from the India
Qfkice, has been as follows (as the consignment was not intended for
A.631-35.
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DISTRIBU- ' Tove ot ma ot - T
. .“P?N QENT the Government of Bengal, none of the plants belonging to it have
RN SkEw,  been kept at Calentta) :—
IN 1892. - o -
(Third T ' ter o
i supply.) Dati or Ductvery, Partics to whom made over N;:”:l,(,r of
o 7 ' | l,\il\L’d.
- e
| S
sth June 1893 - - Agri-Horticultural Society  of India 400
, , I (second issuc).
; 1
! 1gth July » . . Mr. A, peppe, Ratnaghar, Ranchi 20
r 1oth August ,, . + Deputy Superintendent, Port Blair 10
: ; (third issue)- i '
tith " »s . ol Mr. J, peter, Mertinga  Tea Estate, ! 20
¢ Manumukh.
, 20th September 1894 +  Superintendent, Cossipore Institute X
j . of Fractical Horticulture,
1 18th June 1890 . . ! Mr. J. Chittayangam, Coimbatore . 6
sth August ,, . . Deputy  Conservator  of Forests, 4
J Sonthal Parganas.
!
2nd February 1897 . “ Superintendent of Jail, Ranchi . 12
Total distribute
f- distributed 473
Stock cxhausied,
Total of living plants . . . 47
Received dead . . . 1,916 3
Sickly on arrival and dying subses
quently . . . . 2,511
Total of dead planig . . 4,427
P Total despatched from Kew, 16th August 1802 4,900
D Aget e subsequent histor at :
ot T Th q y of the pl nts of these consignments
oclety of that were made over to the Agri-Horticultural Socicty of India has

ndla,

been that practically all were distributed to members of the Society
A, 631-35.
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likelv to be interested in Sisal cultivation, The Secretary found his

expe}icncc as to the unsuitability of the plant for cultivation in the :
neighbourhood of Calcutta to be the same as cur own and in the

Society’s garilens only a few plants arc now left. The subjoined list ‘
of partics who took Sisal plants in quantity from the Agri-Ilorticul- |
tural Socicty of India has been kindly supplied by the present Secre- |
tary to the Society, Mr. rancasier,  The dates of issue are not:
shown, and I am unable to say bow far the various lots distributed |
belong to the consignment imported by S8ir Gecrge King for the
Government of Bengal in 1891 and how far they belong to the con- i
signment sent by the India Office for the Government of India in'i

1892 :— §
i
FPartics to whem made ouer, Wumber of

lants
issued, ‘
. |
Mr. J. D. Maocgregor, Tirhoot . : . . 50 |
Mr. J. Lawrie, Dauracherra, Cachar . . . 50 :

Mrs. H. Herbert & ) address mnol kunown Lo} 0
F. E. Mackenzie } Mr. Lancaster o

Messrs. H. E. Abbot & Co, Calcutta ., . 100 |

Kangckoah Tea Estate, Assam . . . . 50 i
Chota Nagpur Tea Lstate, Ranchi v . so

Mr. A. Cook, Ranchi . . . . . . 50

Mr. E M. Thomson yaddresses not known to 50
Mr. E. Bryning ) Ir. Lancaster 100

Messrs. Grindlay & Co., Calcutta, on different occa-
sions . . . - . . . 150
Others in small batches ranging from 2 to a dozen 343

ToraL . 1,043

As this number is in excess ©f the number of plants originally
made over to the Society, it indicates that multiplication by offsets
has been taking place to some extent.

The subsequent history of the Plants made over to different parties
has varied'a good deal.

(1) Of the 50 plants of the 1891 consignment scnt to Saharan-
pur, Mr. Gollan, Superintendent, T€pOrts that he still has 49. Suckers
sent up by them have been sent to all parts of the world, but he has

no exact record of their distribution ; his office is so small that it is
A. 631-35.
( 33 )
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mpossible to kecp an aceount of cverything sent out.  Tefore
Mr. Gollan received these, he had, however, a single specimen of the
Sisal ITemp plant yielding suckers.  This plant was the wle sarvivor
of several small suckers receved by post in 1885 or 1NNMO {tom
Messrs Reasoner Brothers, Florida.

(2) Ofthe 50 plants of the 1891 consignment sent to Luckuow,
40 were planted out in the Date  Plantation, this being the only avail-
able spot.  Several had died while they were kept in the POls‘. The
Sisal plant, Mr. Ridley, Supetintendent, reports, has not done well at
Lucknow. owing to its being planted in poor soil.

(3) Trom the 50 plants of the 189 consignment sent to Gwalior,
Mr. Maries, Superintendent, reports that he has already nmnaged
(1748) to rear 5§ more; he has now 10§ larce plants that yield
suckers frecly, and hopes to put out several thousands this season.,

(4) Regarding the 50 plants of the 1S9t consigniuent sent to

T.ahore, no rej.ort has been receivedd.
. (5) Of the 15 plants sent 1p Poona, Mr. Woodrow, Lecturer on
Potany and Agriculture there, reports as fellows ;—T have the honour
t7 precede my  Teplics o the queries submitted o me by a statement
of the plants recvived and on hynd at this date—

Received in 1892 from the Cyleutin Botanical Garden 15
Ditto ditto Saharanpur ditto . 2
Ditto dttto Kew ditto . i2
29

On hand in September 188 4¢ Povun . . . 400 .
Ditto ditto Nandgnon . . . 4oo
Distributed . . . . . . . . 60
3 Tora . Suo

Lt may, thercfore, be assamed (lat the 13 plants seut to Poona from
Caleutta of the consigninent of 351 have, by propugation, increased
to 4oo full-grown plants. It wi]| be noticced that 12 plants were sent
direct to Poona from Kew in 184z, perbaps about the time that the
consignment of 4,900 under refercnce was sent to the Government
of India. Dut these 12 plants did not form part of that consignment.
It wilt also be observed that z plants were sent in 1892 10 Poona
from Sabaranpur. As these could not both huve bLeen part of the

A. 631-35.
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Government of Bengal consignment of 1S9+, since Mr. Gollan still
has 49 of the original zo plants given to him of that consignment, 1
have written to Mr, Gollan regarding them. Mr. Golan informs me
that ncither of the two belonged to the consienment sent to him by
Sir George King in 18g2, but that both were suckers obtained from
the solitary survivor of the small consignment sent hy post direct
from Tlorida to Saharanpuar in 1855 or 1886, In the revised prospec-
tus of a proposcd  Bombay Sisal Company ” Mr. Woodrow's ori-

gingl 29 plants are said to have increased to ro,000. This must
include not only all suckers, but also all the small bulbils from-.z*
original plants, which have now Begun to pole. L

(6) Of the plants sent to the Andamans on three separate occa

sions, 35 belonged to the Bengal consignment of 1891 and 10 to the

India Office consignment of 1892. Mr. E. H. Man, G.I.E., reports that
there appear to be two varieties of the plant, one having small almost
minute thorns along the edges of the leaf, the other having much
longer thorns.  As Mp, Man happens to be the only officer supplied
from the Calcutta Garden with plants from both the consignments,
it 1s interesting to find this remark in his report ; as none of the other
parties who reply to the questions put by the India Office mention
this fact, it leads one to suspect that the plants of the two consign-
ments may have differed SomCWllﬂt- Unfortunatcly all the plants of
the India Office consignment, Which was not intended for the Royal
Botanic Garden, were distributed. During the time, however, the
there were plants of both consignments in the Calcutta nurseries the
two did not appear to differ materially.  Of the whole 45 plants sent
10 Port Blair, 38 did well and are still alive. Twenty-four of them
are throwing out suckers now at the rate of 6 per plant annually, and
240 new plants have thus been already obuained.

(7) Of the 10 plants of the 1391 consignment sent to Telicherry,
Mr. Burnett still has 8. They throw out suckers freely, and never
having been moved, now form 2 matted mass of suckers, leaves, etc.,
and look very healthy.

(8) Of the 12 plants of the 1891 consignment sent to Desang-
mukh, 11 are still alive.

(9) Of the 3 plants of the 1891 consignment sent to Honourable
J. Buckingham, C.L.E., only 1 is nOw alive, but from suckers yielded
by it Mr. Buckingham has obtained 4 young plants.

A. 631-35,
( 35 )
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For the India Office consignment of 1892
Bengal con<ignment of 1891,
as already coplained,

as apart from the

no definite information can be viven
o bl 1
. as regards the pluts made over to the Agri-
W A N R 1] N 3 e
orticuliural Sucicry of India, or as regards those sent to the Anda-
mans.  As regaids the others —

(1) Mr. Peppé of Ranchi, who reccived zo Plants, h

. as not replied
to my request for information, !

(2) Mr. Peter of Alertinga Tea Tistate, Manumukh, who received
20 plants, does not say how many new plants he has been able to

propagate, bat the number ig probably considerable since he reports
having put down 20 to 30 acres

(3) The Superintendent of (he Cossipore Institation of I

or ‘ _ ractical
orticulture, who oltained g plant, has not answerc

' d my enquiries.
(4) Mr. Chittayangam, Coimhatore, who reccived ¢

) » has not
replied to my latter of enquiry,

(5) The Deputy Conservator of Forests, Sonthal Parganas, who

obtaincd 4 plants for the Kalikhand Nursery, still has all 4 and has
16 young plants raised from suckers.

(6) The Superintendent of 1,6 Ranchi Jail has not answered my
N GUIry : N H 1Y -
letter of enquiry; he obtained yz, but has only had them for 1w
years.

In order that as full information as possible might be obtained
regarding the various points to which the India Oflice directs atten-
tion, printed copies of the questions were sent to every correspondent
of the garden who has received plants of Sisal, and replics,
less complete, have been receive ] from the following :—

more or

Superintendent, Botanije Garden, Saharanpur,

Ditto, Government Garden, Lucknow,
Ditto, State Garden, Gwalior.

Lecturer on Botany ang Agriculture, Poona,

Deputy Supcrintendcm’ Port Blair.

J. W. Burnett, Esq., Tcllicherry.

Manager, Mahamara Tea Estate, Desangmukh,

Honourable J. Buckingham, C.I.E.

J. Peter, Esq., Mertinga Tea Estate, Manumuky,

Deputy Conservator of Forests, Sonthal Parganag,
A. 631-35.
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7 Mr; Lancaster, Sccretary to the Agri-Ilorticultural Socicty of RESULT OF:

. i . ‘ENQUIRIESB? -
India, was so good as to send copies of the questions to all !hei &l)a]nnt;i:*in
whose addresses could be ascertained, that had received, = 1892 -7 >

partices, . .
plants from the Socicty and has transmitted to me copies of the

%
replies reccived from the following gentlemen :— {
J. D, Macgreger, Esq., Arrowah Concern, Saran. |
J. Lawrie, Esq., Lungai, Munshi Bazar, Sylhet.
Messrs. Thomson & Myine, Jagdispur, Behea.
Manager, Lunglah (Sylhet) Tea Company, Limited. w.

A. Cooke, Esg., Ranchl |
Manager, Pathecherra Tea Estate, Cachar. :

A précis of the information contained in these replies is given Avstrast
.. agt] informatio..
under each of the remaining questions, | ecelved.

OvEesTion 1. I hat soil twere they planted in; whal distances |Qu““¢mu ‘
apart ; what growth have thy allained ; height widih ; average :
number of leaves per plant; lngth and width of leaves ; average

wught of leaves P !
At “ahiaranpur, the plants weIe put out in heavy loam 3 feet by 3

Soil in whieh,

feet apart ; at Lucknow, in poor sundy loam 6 feet by 0 fue.t gpax'F; at et
Gwalior, they were placed in red soil without manure or irrigation ; |
at Poona, in strong loam not manured, slighty irrigated the first year,
6 fcet by 6 fect apart (it has since been found at Poona umt.s feet by
5 feet apart is suflicient) ; at Port Blair they were planted in strorg
clay along roadsides y-11 feet apart; at Tellicherry, they were placed
in a vegetable garden, in ordinary Malabar laterite, 3 feet by 3 fect -
apart; at Mertinga, Assam, in stony laterite soil 5 feet "Y'S k.:et \
apart ; at Katikund, Sonthal Parganas, in Lard reddish poor soil with
gravel a foot and a half below, 3 feet by 3 fect apart; at Arrowa'h»
Saran, in sandy loam, 20 feet by 20 foet apart; at Lungai, Assam, fn
light sandy soil ; at Ranchi, among lea; at Pathecherra, Cachar, in
rood loamy soil, g fect by 5 fect apart. .
’ There )are t,hsus threz iilstances of the selection of 3 feet by 3 feet Ab;:r;)a"e:‘g
as the distance apart against W0 of 5 fect by g fect and two of 6fcct | recelved,,

by 6 fect. ‘Lhere is no doubt thut 3 feet by 3 feet is 100 close, while H% c’l‘tth

, ; ! N !
20 fect by 20 feet, the distance 11 Olle case, 1S 100 remote. Perhaps

5 feet Ly 5 fcet is the best distance. ] .
The height and width of the plant varies agood deal, 2 feet ginches

A. 631-35,
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by 3 feet 6 inches being the smallest (Sonthul Parganas), b in this
case the scii was very poor and the plants had heew received enly
two years hefore.  Almost as small, however, are the plants at
Lucknow, 3 fect by 3 feet s thege are planted in poor sandy loam.
The height is given at 5 feet g Gwalior; at s feet with a width of ¢
feet at Suharanpur (heavy loam) ; at 5 fect 3 inches, width 6 feet, at
Mertinga, Assam; at 6 fect, widih 6 feet, at Desangmukh, Assam ;
at 6 feet, width 8-9 fect, at Popt Blair (plants 7-1t feet apart) ; at 6
feet 6 inches at Pathecherra, Cachar; at 7 feet (in light sandy soil)
at Dauracherra, Sylhet ; at 7 fect, width 7 fect, at Poona; and at 8
feet, width 8 fect, at Arrowah, Saian (plants 20 feet apart).

The number of leaves per plant also variesa good dedl ; fram

25-30 at Lucknow (poor soil) 5 35 in Sonthal Purganus (plants ouly

two years put out); 5o, Saharzmpur, Cachar, Tirhut; 6o-70, Port
Bhair; 72, Mertinga, Assam ; o 8o. Poona.  The length and width
of leaves also sarics as does the weight ; from 2 fect by 3 inches
weight about 5 ounces (Sonhy] Parganas) and 2 feet 6 inches by 3}
inches, weight 8 ounces upwyrgs, The largest leaves reported as
those from Tellicherry, 6 {oq 3 inches to 6 feet 6 inches long by 43
to 5 inches wide weighing 'z§ Ibs., and Lungai, Sylhet, 5 feet 6 inches
long by 6 inches wide weighing 31

o

! bs.  More usual sizes and weights
are 4 feet 6 inches by 5 jnches (Pooma), 4 feet 6 inches 1o 5§ fect by g
inches (Port Blair) ; ¢ fect by 5 inchies (Arrowah, Suran) all weighing
z lbs. The length, width ang weight recorded from Saharanpur are
4 fect 6 inches by 35 inches wejghing 11 Ihs. and from Desangmukh
4 feet 4 inches by 43 inches weighing ] 1hs.

Question IL—//oz0 long after being planted out did they cine
oul suckers ; how many suckers Joes each plant on an average produce
each year P

At Suharanpur and in the Sopthal Parganas the plants began %o
send up suckers in the secong year, though at Saharanpur only the
stronger plants did so; while at Lungai, Sylhet, they began 1o do so
in the first year, and at Pathegherra, Cachar, they are stated to have
begun to apjear in the first or second ycar. At Port Blair they
began 10 appear in the secand o third year, but only partially at
Arrowah, Saran, after 23 years,  A( Lucknow and at Poonr, suckers
began to appear omly in the third year, while it is reported that at
Mertinga, Assam, no suckers appeared till the fifth year, and then

A, 631-35.
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only partially, and at Ranchi it is said no suckers have yet appeared

at all.

The average number of suckers per plant per annum is given as |

4 inthe Sonthal Parganas, 5 at Poona, and 6 at Port Blair, at Saharan-
pur and in Tirhut the number is givenat g-12 and 10-12, respectively.

Question IV.—Tere they planted on raised lanks, ete., or only
on high land, but not raised above the surface of the ground ?

At Saharanpur the plants were planted on raised banks, Atall |

the other places from which repOris were received they were put out
on level ground or on ground above flood level, but not raised, ¢xcept
at Poona where the plants were put out partly on raised banks, pastly
on high land not raiscd. It was found at Poona that there was no
perceptible difference in the plants from the two situations.
QuesTion V.—That soil sutls them best P Will they suceeed on

Ilcre adecided difference of opinion exists, The Manager, Pathe- i
cherra Tea Estate, Cuchar, says the richer the soil the better the plunt,
and Mr, Cooke of Ranchi is of much the same opinion, while the
Manager of Dauracherra, Cachar, says light sandy soil is best, but
ordinary soil does very well, and rémarks that if the soil be too rich
there is rapid growth, but the fibre is then not so good. Mr, Gollan,
Saharanpur, finds heavy loam raiscd in the form of an embankment
to suit them well, and Mr. Macgregor, Arrowah, Tirhut, advocates
good sandy loam. Mp. Maries, Gwalior, finds ordinary red soil very
good ; Mr. Man, Port Blair, finds the plants do best in poor, well-
drained stony soil, and Mr. Woodrow, Poona, states that rough, stony
soil with 5 per cent. lime suits them well,

As regards ““ Oosur,” only tWO correspondents venture to express
an opinion.  Mp, Maries, Gwaliors suys the plants do well in “* Oosur ”
if grown on raiscd mounds, while Mr. Macgregor, Tirhut, says they

lands impregnaled with salts, known in Bikar as “ Qosur " ? ‘1
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Question VI.—Ifgwve any of them dicd through being planted in "
damp ground, from cold orf/‘ﬂﬂl olher caunses P

The majority of the correspondents say that none of their plants !

have died. Mp. Gollan, Saharanpur, says nonc were plantedin damp 1_

ground, but plants under pot culture have diced, probably from over- |

watering.  Mr. Ridfey, Lucknow. has had the same experience ;.

Mr. Buckingham, Assam, lost most of his plants from their having been [

A. 631-35.
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1. M - )
pianted in too shady a spot; Mr, Man, Port Blair, Tost four that were

planted in a damp spot. My, Macgregor, Arrowah, Tirhut, reports
1.11;11 59 per cent. of his plants diad within a month of being put down
2 pofs; the rest are thriving lyguriantly,  The Manager of Lungh
Tea Extate, Syihet, states that ail the plants received in 1893 di@'ul
through neglect during his absence in Ingland in 1894.  Mr. Cooke
of Ranchi says that several, planted in poor soil, died.

QuesTioN VIL— Iy length nfﬁ{»re fas been oblained from them,
and what ils commercial value ; qujat weight or what number of leaves
yicld @ given quantily of dry fibre 2

The Manager, Pathecherry Estate, Cachar, finds the averag:
length of fibre to be 36 inches, byt says nothing about the [:roporti;)n
of fibre obtained toleat employeq, Mr. Peter, Mertinga, Assam, finds
that 1841bs, of Jeaf yield 6lbs, of dry fibre, but docs not state the average
length of fitire obtained. Me Woodrow, Poona, also finds the fibre to
average 36 incnes inlength ; 4ng finds the proportion of fibre to leaf
tu be about 3 per cent. Mp. Byppett, Tellicherry, obtained from a
single leaf, 78} inches long, fif,re 78 inches long, and from another
leaf 75 inches long, fibre 74 inehes long. The weight of the first leaf
was 4 0z, the quantity of fibre olinined weighed 21 02,5 the weight of
the sccond e was 42 07, the iy e oltained weighed 2 02, Mr. Bup-
nett's ratio is thus from 43 to 51 per cent.and s considerably Lisher
than that of Mr, Woodrow and M. Peter.
been prepared with special care,

Having scen it stued that the Right Honourable Mr. Chamberlain
was making a profit from Sisal iy (he Babamus, Mr. Burnett was ted
to submit a sanple of his fibre tn 4 firm of produce Lrokers iy M
cing Tane; the name of the firn i not mentioned.

His samyples seem to have

in-
The firm praised
the quedity ol the samyle, but i ot give quotations, and expressed
a doubt axto whether any profit wys being made in the Babama Sisa|
Plantations,  'The matter, therefore, ended there,

Mr. Woodrow, Poona, sends 4 reprint of a nole on Sisal Iemp
from the Indian Textide Jourml iy which the reports of three London
firms on samples of Siul fibre froy Poonaare quoted in fusl, Messrs.
King, King & Co.'s broker reports (hat in fength and brizhtness the
sample is considered far above the pverage, purtuking of the character
of Bahama Sisd rather than Megican, and at the present moment is
worth £30a ton. 1 Sisal were offered more freely, there would be

A. 631-35.
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. ! ACT.
a drop of £4 per ton, but at £26 per ton it is thought a regular trade | ABSTEAES

could be done in the quality of the sample packed in bales of 2 ewt. | EESEI’YF'?
Messrs. Thirkell & Co., produce brokers, report the samplc’ V1L
as of soperior quality, similar to the better class of Dahama :
Sisal, and likely to sc!l freely in London at market prices. T.hc§
value during the past Iz months has at times cxceeded £30 .
per ton ; in a weak market the value is ahout fzzto £ @ ver tn
landed in London, Dut an average value of about £:8 .- ton would
be nearer the mark.  Messrs. 1de & Christie’s vreker repurts that the f
Poouna sample of Sisal is good, bright and weil cleaned, it vi'ue L
being £28 per ton. At the time of rzport, however, rales were
sominal, and the broker considered that to get into large use A8 to

L 10 per ton less money was wanted.
't am ; I8 PO
Samples have been sent to mMC from Mertinga, Assam ; from iSamples f

Gwalior and
Tellicherry ; from Saharanpur ; and from Gwalior, as well as from ? colx)r(;;:?ed.
Poona.  OF these the Gwalior sample is quite and the others ncarly, if
not quite, up to the Poona sample a8 regards brightness.  Mr. Go‘!lah,
Saharanpur, informs me that the Imperial Tnstitnte was furnished
with fibre from Saharanpur through Dr, Watt in Januwuy 1590 and |
again in October 18¢g6. The fibre was produced by the plants scnt
to Saharanpur by Sir George King in 1892, The first lot of m\re. was
sent spontaneously to Dr. Watt by Mr. Gollan, as Mr. Gollan wished ahone
to have Dr. Watt’s opinion on its quality ; Dr. Watt forwarded Ledger.
that fibre to the Imperial Institute.  The sccond Jot was sent ab,  wo.34.
Dr. Walit's request.* Mr. Gollan is under the impression that he told
Dr. Watt at the time that the fibre was the produce of plants sent to
Saharanpur by Sir George King in 18g2. It is probable that this
statement has led the authorities at the India Oflice to supposc  that
the Saharanpur fibre was the produCC of the 189z consignment sent
by the India Oftice. Ashave already indicated, however, Mr. Gof.lfm
received no plants of that consighnent, and  was in all prob_ablhly
unaware of its ever having been sent. The mistake, however, is not
ial con R .
o ugt:«:rﬂmx \Sf(;(ll?ficliow sooh after the plants are p/an/m’ oul can Q:;;}»;}o’n
thelr leaves be cul for extracling fibre, and in how many years after

being planted out do they attain their full growih?

. o be cut :
The Manager, Pathecherra, Cachar, says the leaves may Vonen St for

. q O
after two years, but the plants d? ,".,(?t,r,eaCh their full growth for four \ bro.

¢

1 do‘nut find fr(;m the C{);;:Csp(;ﬁdcnce in my office that he did s0,—¥D.
A. 631-35.
( 41 )
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years, Mr. Macgregor, Arrowah, Tirhut, says they may be cut after
theee or four years,  Mp, Wood row, Poona, bclicvés th’rcc years is
ftbout the time required to produce leaves fit to cut ; plants reccived
in 1892 arc now (1898) beginning tosend up flower stems indicatine
the attainment of full growth, Some are, however, at least a \'e';
later. Mr. Gollan, Saharanpur, says leaves may be cut for cxp;:rill‘lc'n!al
purposes within two years; for commercial extraction of fibre not till
the fourth year. The Manager, Dauracherra, Cachar, also says that
the leaves arc ready to cut in the fourth year after planting, bll; a(\'(‘iﬁ
that the fibre obtained will be ghort and not of such good quality a;.
that of after vears  Mp, Peter, Mertinga, Assam, thinks probably ﬁv;:
years after planting out is the most suitable time to begin cutting.
Mer. Burnett, Tellicherry, is not prepared to say that there is "n:
definite time. ' ‘Y

QuESTION IX.—FHow way the fibre prepared that was made from
them P

At Poona the fibre wag prepared tentatively by two methods :
(1) hand-scraping with the edge of a picce of hoop-iron on a board :
(2) leaves were 10rn into shregs, dricd in the sun, soaked in water
for about 10 days, beaten and washed. At Saharanpur the fibre was
extracted by hand. At Tellicherry it was obtained by scraping.
Mp. Burnett has also soaked gome of his leaves, but does not ﬁnﬂ
much dillerence in quantity or quality of fibre. At Pathccherra,
Cachar, the lcaf is first beaten with a wooden mallet, then scraped
with a sharp-cdged piece of iron, washed and put in the sun.

QUESTION X.—}]ﬂj‘ any :omm/rn'a] 0!1(1)1)1'/)) o/ /,'5,-8 beenr mrade

Srom the Sisal Hemp plant iy Iydia, $ay, @& bale or two, and with

whal resull as o yicld /’mm planls, and })rll‘t’ Oﬁfal'ned/orﬁbre )

Not as yet apparcntly,

QursTioN XLi—Has their cyltivation been allempled anywhere {n
Indic on a large seale for commercial Jprerposes ?

Aadras.— Mr, Burnett, of Tellicherry, thinks that no attempt has
been made in the Madras Presidency. On himself making enquiry
about land in which to grow the plant on a large scale, Mr. Burnett

found that no large area of sujtable quality was procurable, and the
natives of his district are so anxious to invest in land that prices rule

very high.
A. 631-35.
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Bombay.~Mr. Woodrow reports that the Government DPlantation ABSIRACT OF

EPLIES

at Nandgaon, Western Ghauts, is workcd on commercial lines.; RECEIVED.

. ccion f ]
Mr. Woodrow obtained permission from the Government of Bombay guestion XI.

to experiment with Sisal on forest land, and selected a picce of very
poor forest at Nandgaon village, 9 miles south of Lanauli on the road |
from Lanauli to the village Ambowné,  There are now 4co plants at i
that place. The labour cmployed has been sufficient only to plantl
and make fire-traces for protection against forest fires, Trces arc
left standing,  As the plants at Poena have begun to pole,  rapid
increasc in the arca planted at Nandgaon may be expected.

In December 1898 a scheme for the cultivation of Sisal on an
extensive scale was projected, and the preliminary prospectus of a
Company, to be called the Bombay Sisal Hemp Company, was
issued. The capital requiredis estimated at Rr,00,000, and Rio0,000
has been subscribed. Whether the Company has been successfuly
floated is not yet known. It was proposed to ask’the Government
of Bombay for a leasc of 10,000 ACTCS of forest land, but it has hot
transpircd whether the Bombay Government has granted this request,

or indecd whether it has teen formally made,

|
\

Central India —Mr, Maries, of Gwalior, is planting extensively ;lCultlvnt!on of

he knows of no other attempt.

Central Provinces.—No information.

Panjab.—No information. .

North-West  Prozinces—Both Mr. Gollan, of Saharanpur, and |
Mr. Ridiey, of Lucknow, are unavare of any attempt on 2 large scale |
in the North-West Provinces. Mr. Gollan thinks no such atiempt |
has been made.  Mr. Ridley says there has been no demand for the|
plant from the Lucknow garden.

Tirhut.~Mr. Macgregor,of Arrowah, Saran, knows of no attempt.
Mr. Gollan, of Saharanpur, suggested a reference of this question to]
Mr. J. V. Webb, of Chitwarrah, but Mr, Webb has not replied to,
my reference. Messrs, Thomsch & Myine of Bchea state that they
werc interested in the endeavour of Government to further the cultiva-
tion of Rhea and Sisal, and it occutred to them that the preparation
of the fibres might be made a domestic occupation for the women]

and children of Brahmin and Rajput families on the Jagdispur Estate, |.

ennial could be cultivated on the borders off

The plants being per
A. 631-35.
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their fields, and with this idea the firm planted and cuitivated patches
of both plants to show the facility with which they could he grown
and propagated by the men of the family.  This was freely nxh‘nim-d
by the men, but, as no result {gljowed, the plants were ;clucmm]y
cleared from the ground,

Chota Nagpur—Mr, Cooke, of Ranchi, thinks no commercial
attempt to grow Sisal has been made, and, moreover, expresses his
belief that it would not pay as an industry.

Chitlagong.—A recent Jener in the Calcutta Lnglishmar adve-
cates the establishment of (he induastry in Chittagong, from which 1
infer that so far it has not been aremypted there on a large scale.

Assam.—The Manager, Pagliecherta Estate, Cachar. thinks it is
being tried onalarge scale at Mapumukh by Mr. Hunter. Mr. Peter,
of Mertinga, Manumukh, says that 22 or 30 acres have been put
down, but that no fibre has vet Leen extracted.  Mr. . Lawrie,
of Lungai, Munshi Bazar, says that the largest plantation known to
nim is that at Dauracherra, the plants for which were imported from
Florida. e believes this plantation is meant for the production of
bulbils, and as the plants have pot been cut they are cxpected to pole
soon. It witl be seen from the list supplied by Me. Lancaster, Scc-
relary to the Agri-llorticulturgl Society, that Mr. Lawrie himsdlf is
mentioned as having received from the Society so plants on hehalf of
the Dauracherra lstate.  Tiicse plants were amongst those first dig-
tributed by Mr. Blechynden, My, Lancaster's predecessor, and were
therefore, almost certainly part of the Dengal consignment of IS«)I‘
which 8ir George King imported from Florida,  Mr, Lawrie's remark
may, therefore, only have reference 10 these plants, though, as it
stands, it may also mean thgt the Dauracherra Ustate has itself made
a direct inportation of young plants from FPlorida,

[Since the foregoing bages werc s¢t upin type, The Editor has
been favourcd by Major Ppajn with copies of the appended corre-
spondence which expluains itself, )

rrom—Dr. A G. Baurne, F.R.S., yronerary Scerctary, Ayri-Horticul-

tural Society, Madras,

1o — Major D. Prain, 1.M.G,, Supervinterdent, Boyal Botapie Gardcens,

;,'h’";"'l'«":/"Jh."/':)l(')"' No. ROS, duted Madras, the 2ud

In perusing your Dulletin No. 5 (Agricultural Series No, 4) of
1899 about Agave rigida rar. gisalana, | finl 1RO mention is made
A. 631-35,
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regarding our experiments and distribution of the plant. Mr, Burnett, ‘
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MADRAS.

of Tellicherry, is not quite correct in saying that there was no attempt | Agrl.-Hortt:

made in Madras as you will find in reference tothe Socicty’s Proceed- ;
ings, pages 16, 17, 104, 132 and 150 of Volume VIII, pages 93 and |

z14 of 1897, and 17 of 18¢8, that 24 plants were received from the |
Royal Gardens, Kew, in 1890, and the same was propagated by suckers )
and bulblets and that a large number about 3,000 were distributed J
to the lollowing places :— |
(Correspondents and Members.) i

2 plants to Tallapodi in June 1891, 1‘
2, Mysore Government Garden in May 1891. |
27, Calicut in February 18¢6. !
(Through the Government of Madras in 18¢3.) r‘

3,000 ,,  Cuddapah, Bellary, Anantapur, North Arcot and |
Madura, ;

We may mention that we have DOW a large stock to be disposed of -
through Government for planters and ryots who may wish to estab-
lish estates. It flowers with us very well and produces thousands of -
bulblets in each flower spike. f

From—Major D. Prain, |.M.S Supcrintendent, Royal Botanio Gardens,
Sthpur, Calonlta,
To—Dr. A. G. Bourne, F.R.8., Monorary 8ecretary, Agri-Horticultural
Society, Madras. .
Tam greatly obliged to you for your letter No. 208, dated znd
February 1900, regarding the distribution of Sisal by the Agri-Ilorti- ‘
cultural Society of Madras. 1
Lthink I made it clear that, With a view to answering the questions
put to me by the Government of Bengal, T issued these questions to
all the partizs who had, to my knowledge, directly or indirectly
received plants of Agave sisalana from ilic Royal Botanic Garden.
Two of these parties, the Superintendents of the Government Gardens
at Poona and at Saharanpur, bad, like your Sociely, been themselves
engaged in independent attempts t0 introduce the plant into India,
and owing to the fact that they had likewise received plants from this
institution, I was made aware of their own independent attempts,
No plants having been sent from these gardens to your gardens it
did not fall within the scope Of my note to treat of what had been
done by you, though I would certainly have gladly added te ita
A.631-35.
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MADRAS. § reference to your work had anything occurred in the course of my
A%‘&it-ggla. | correspondence with recipients of the plant to direct my attention to
Soclety. . the references which you kindly quote.

¥ Although the note on Sisal has appeared as a Provincial Bulictin,

' ithas not, so faras Iam aware, yet been issued as an Adgriculiural

Jedger, and in the hope that it has not yet been issued in that form

i Tam sending a copy of your letter, and of wmy reply to it, to the

! Reporter on Economic Products to enable him o incorporate the

| interesting information you now give. :
)x I 'may add, for your informa:ion, that since preparing my note

? I have learned that two private jmportations from Florida of Sisal
. Hemp plants, onc in the Tirhut (Indigo) area and one in the Assam
. (Tea)arca, have aken place, the partics concerned kave said nothing
‘: about these importations, and ga3i that I am able to say reganding THE . ’

i them is that the efforts of the varigus Indian Governments detailed .

i in my note on Sisal plus those of youc Society and of the Govern- AGR I C U LT U I{AL LED G ER
| ment of Madras are, when put together, insignificant as compared *
| with cither of these private ventures. 1900—No. 7.
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MACARANGA ROXBURGHII.

(GUM,

[Dictionary of Economic Products, Vol. V, M. 15-20.]

A NEW KINO rrox SPECIES or MACARANGA.
By MR.D. HOOPER, F.CS., F.LS.
An exudation which has been indiscriminately termed a gum and a INTOR -

resin has been frequently observed on the species of Macaranga
growing in India and Burma. This genus of plants, belonging to the
nataral order Luriorpiack® consists of about 8o species, r'' in®
penous to the tropics.  These trees or shrubs are not known tu anued
any important commercial or domestic products ; the leaves of one or
two species arc employed as a greei manure by Native agriculturists in
Southern India, and the bark is astringent and might be useful as a
{amming agent ; but the timber even of the largest trees is white and soft
and very liable to the auack of insects.

The exudation about to be described in this paper is particularly Macaranga
noticeable in Macaranga Roxburghii, Wight, a tree of the )
Decean Peninsula, and distinguished by 8ir Joseph Hooker as “a small

resinous trec ' (&I Br. Ind. Vol. V, p. 448). The young shoots

adhesive reddish secretion which has an | A resinous”

and fruits are covered with an vy

odour of turpentine. It is also found on M, indica, Wight, widely |
Jistributed in the Eastern Himélaya and South India. Colonel Hebsr
Drury describes the gum under the name of the latter plant. (Useful !

M. 15-20,

( 47 )



70

_Roxburghii.

MACARANGA
INDICA,

M tomentosu

Travancove.

M. dent}-
culata,

Stkkim

Lower
Burmau.

Madras

MACARANGA

The Agricultural

A New Kino from Species of Macaranga,

LPlants of India, p. 284) “ A gummy substance exndes from the cut
I»I'jmchc.\ ard bhases of the petioles of these trees. Ttis of 4 light
crimson colour, and has been used for taking impressions of feaves,
coins, and medallions,  When the gum is pure and carcfully prepared
the impressions are as sharp as those of sulphur without its brittlencss
This substance is very little kpown. Powdered and made into a
paste it is reckoned a good external  application  for venercal
sares,

Mr. T. F. Bourdillon, Conservator of Forests for Travancore,
confirms the occurrence of this scerction in referring to the properties
and uses of Macaranga tomentosa, Wight, a trec which is
synonvmons with M, ROxburghii, Wight. 1le saysin “ Trecs of
the Travancore Forests,)” «The fruit is covered with a sticky  juice
and o gum esudes from the stey which is used medicinally and for
l.Ll.mg" impressions.”  De. M. g, Gooke reporting on the gums and
vesins in the Indian Muscum in 1§74, refers to a simple, pure gum of
a crimson colour named vattg gpamaray cxhibited from Travancore
and commented upon in the Madras Jury Report.

This peeuliar gum, howeve, i not confined to the trees of Southern
India. Mr. J.8. Gamble deseribes its presence on two species of
Macaranga found in Sikkiny [ List of Trees, Shruls, and large
Climbers of the Darjeeling Districs (1878), p- 711 Onc of the sp(*ci(:s,
M. denticulata, Muell. 4re (M. gummiflua, Mucll. Arg. ) is
sanl to be casily distinguished in the forests by its broad {\clt;uc
leaves, and is known to the Paharis by the name of * Jogi Mallata.
Mr. Gamble says, A Copious red clear gum exudes wherever a
buanch, or even  leaf, is cu”  ‘Phe other tree  alluded 1o hy
Mr. Gamble is an undetermined specics of Macaranga known to the
Lepelias as “ Sing-kung.”  Of (his it is remarked, * The leaves are
used by Lepehias to poison fish, and their juice is said to raise blisters
W oapphed o the skin.”

Kurz, the awhor of Forest Flopq of British Burma, draws attention
to the fact that M. denticulata esudesa red resin 7 in Lower
Burma, and that M. indica and M. Tanarius exudc a similar red
resin in the Andamans,

The sceretion from MaCaranga trees is not obtainable in any
large quantity. The Indian Myscum possesses three small samples
collected from  dificrent  localities in the Madras Presidency and
M. 15-20.

( 48 )
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Mysore, and they have sulficed for the following description  aud |

analysis of the drug.

1. Gum from Macaranga Roxburghii (Eeg. No. 8037):!
received from South Malabar.~—The District Forest Ofiicer in
forwarding the  specimen in 1896 stated that the coilection was |
difticult and costly, and only a small quantity was procurabic. The |
kino was in red coloured tears and masses of various shapes, the |

consistence was tough, and there was almost a complete absence of

odour and taste. The clongated tears had a peculiar property not
noticed in any other sample of gum orresin,  They broke with a|
fibrous fracture, and on immersing onc of the tears in witer or Spirit }
the outer coating dissolved and the fibres unravelled themselves ke
a picce of string and ultimately curled back from the apex to the base, |
«o that cach tear assumed afantastic shape of a sea anemone or ;LE
dwarf palm. It yielded a decp clarcet colour (o water or spirit. [

2. Gum from M, Roxburghii (Rey. No. ££54) jrom the
Forest Department, Mysore~This sample was in Tard, toagh, !
pgolutinated  picces of a dark brown colour, breaking with a shining
ruby-red fracture. There was no taste or odour.

3. Gum from M. indica (Bey. No, 108:29) collected in
South Kanara.—This was in flat masses of a dull black colour
and breaking with a vitrcous fracture exhibiting red and yellow
coloured portions in the interior. Like the previous specimen it
swelled in spirit and in water affording red solutions. Portions of bark
and leaves were attached to the specimens,

On submitting these specimens of gum to the action of various
solvents and chemical reagents it did not take long to discover that
they belonged to a class of vegetable exudations known as kino.
Kino is an astringent gum, and may consist of almost pure tannic
acid as in the case of Malabar kino (Pterocarpus Marsupium)
or be associated with an insoluble substance as in the case of the Palas
tree kino (Butea frondosa)- The product of the Macaranga
tree more intimately resembles the latter drug in so far as it is only
partially seluble in water. Kino flows from a tree asa blood-red
liquid, and 8ir George girdwood has suggested a connection
between the name and ** camis,” in allusion to the fesk-coloured juice.
me applicd to the sceretion of Pterocarpus
drug, and 4mia is one

i

Aunoisa West African na
erinaceus. Akane is the Persian name for the
the North-West Provinces for Butea kuwo.

M. 15-20.
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Roxburghii. A New Kino from Species of Macaranga
g, 7 O R from ,

SANSKRIT T ; . :
RoP NS ENGE. here is a Sanskrit saymg in the Lrikat Sampira of Yarah

that “ If blyod should ooze out of (recs there will

The word for blood is translated kino in the M
work,

a Mihira
be wars in the Jand.”
adura edition of this

Analysis of i
nalysts o The samples of Macaranga kino were boiled with alcohol unul

nothing more was dissolved
amount of tannic acid, and this was deducted from the total

: soluble
matter. The usual estimates were made at the s

same time 0‘ lhc
noisture at 100 . m ral ma . u were
C and e tter l l C f() owig res {s FOT

. o

In this extract was determined the

Moisture. Tannin, Non-tanning Insol. gum. Ash,

sol. matter.

L. 171 150 235 0345 21
2. 183 152 465 5825 36
3 185 663 355 7005 235
Reactions The tannic acid i i
Reactlons : q in the Spirituous cxtract was dissol i
acid. water, and after the e A

Separation of a little flocculent matter as the

solution cooled, the filter i i
ed liquor was tested with (] i
reagents : L lig i following

Ferric chloride

]

Purplish colour and precipitate, '

Ferrous sulphate = No reaction.

Lime water

fl

Olive-brown precipitate.
Ammonia

]

Dark-brown solution.
Caustic soda

Il

Green colour turning brown.
Bromine water

]

I{locculent reddish precipitate,
Lead acetate

i

Greyish precipitate,
Uranium acetate = Reddish brown precipitate,
Gelatine in salt Pink precipitate.
Heated with Hydrochlorie acid for six hours
ether soluble crystals were obtained which

sodium hydroxide and a parplish col

» & small quantity of
struck a green colour with
our with sulphuric g+,

This tannic acid differs frop (hat found in other kinos in the re-
action it affords with a ferric s3], Malabar and Bengal kinos yive a
green colour with this reageng, |

The tannic acid, as already poticed, occurs

l in other parts of the
ree. A sample of the leaves of Macaranga Roxburghii examined

M. 15-20.
( 50 )
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in 1896 yiclded 9'5 per cent., and the air-dried bark of atrec growing ETANN‘C ACID.

Pararabin,

in the Nilgiri Hills gave 184 per cent. of a similar astringént principle. |
The insoluble gum peculiar to Macaranga kino is soluble to n.\

large extent in dilute hydrochloric acid when heated for a few hours
with that liquid, and thercfore consists mainly of pararabin.

The characters of this kino are sufficiently marked to distinguish | Distinguish-
. Lo . : . . . ing features.
it from other similar exudations. Pterocarpus kino is practically |
soluble in water and in spirit, so that it is not likely to be confounded
with this sceretion.  Butea kino bears a somewhat close resemblance
both in appearance and solubility, but the fibrous nature of the tears ;
the larger masses of Macaranga gumand the different tannin reaction
at once scparate it.  Butea kino, although tough in consistence, usu-
ally occurs in small flattened tears. Macaranga gum docs not appear
1o belong to cither of the three groups of Lucalyptus or Dotany Bay
kino classificd by Mr. 4. H. Maiden, of the Technological Muscum,
Sydney. Those of the ** Ruby group ” are soluble in watér and in alcohol,
although tough and difficult to powder. Those of the ¢ Gumrihy
group,” although soluble in  water, are scarcely dissolved by spirit, and
are tougher than the former, The kincs of the third or * T'urbid group”
form turbid solations in cold alcohdl and water, and may be casily
reduced 1o an impalpable powder. Macaranga kino has therefore,
no resemblance to the Australian Kinos, all of which are more or less

readily soluble in water.

Dr. M. C. Cooks, in his Report on the Gums and Resins of India,
classifics Macaranga gum under the heading of * Dark pscudo gums,
A Insoluble in cold water, swelling and forming a pasty mass.” Now
that its composition and characters have been examined, it would be
more appropriate to give it a position by the side of the Butea pro-
duct, among the astringent gums of Kinos.

About four years ago Dr. Schaer of the University of Strassburg | Myristica
announced his discovery of a kino-yiclding juice from Myristica
species growing in Ja\'v;l, The publication of this fact caused a
search to be made for a similar substance in the wild nutmeg trees in
India, with the result that at least tWo species, one growing in Assam
and the other in Sikkim, have been found to yicld an identical sccretion.
The distinguishing feature of Myristica kino, as pointed out by
Dr. Schaer, is the presence in the juice of crystals of calcium tartrate,
(For furiher particulars sce dgricullural Ledger No. 5 of 1900.)

M. 15-20.

Its
classification.
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Summary of
Kino-yielding
plants.

CoxMERCIAL NAME,

; The true or Malabar king

\ West  African kino

Bengal kino

Mashona fand gum

Botany Bay kino

West Indian kino

M. 15-20.
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A summary of the Kino-yielding trees at present known, arranged
according to their natural classitication, will conclude the ppur.

Lecranos,
Pterocarpus Marsupium,
1\’/1.\'/'.
P. erinaceus, 2ur.
P.indicus, Hu//a.
Butea frondosa, Roxé.
Ougeinia dalbergioides,
fenth.
Sesbania grandiflora,
Pers.
Brachystegia  spiceefor-
mis, Denth.

SAXIFRAGACE &,
Ceratopetalum gummi-
ferum, Smih.

Myrracra.,
E ucalyptus sp.

Angophora lanceolata,
C'ar.

Porveonacrx.
Coccoloba uvifera, /.inn.
MyrisTicacrx.

Myristica sp.

Furnorpiacy x,
Macaranga Roxburghii,
Wight.

M. indlca, Wiy

)

G, 1L.C.P. O.—No 2562 R, & A, —1-8-1900— 2230 =] W. G
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TERMINALIA OLINVERI, Brandis.
(THAN,)

[Dictionary of Econonic Products, Vol. VI, Part IV, Te 3540 |

Tue BARK-EXTRACT (FHANSHA) or TERMINALIA OLIVERL
AS A CUTCIH SUBSTITUTE 1x BURMA.

By Mg. D. HooPER. F.G.S,, F.LS.

Terminalia Oliveri, Brandis. 1looker's Icones Plantarum,
Section 1V, Vol, 111 (1894), part 2,1 2272 ; COMBRETACEE,

Tur Tuax Trex or BurMA.

Vern—Z"han (the tree) ; thanshe (the exiract), Bura.

Habitat—A common tree it the dry region of the Frrawaddi Habltat,
Valley, in the lower part of the Chindwin Vailey and near the head-
waters of the Sitang Valley.

Than—~The bark of the Than tree has long been used s a |uses of Than,
substitate or adulterant of Burmese cutch, but on account of the
cemployment  of other deieterious additions to this tanning :'L‘;.{‘k‘llt
much confusion has existed with Tegard 1o the actual vahie of 1 lm.n,
The following opinions of Torest Oflicers will give the history of its
use in Burma in cutch making =— .

Sir Dietrich Brandis aliudes to the bark in the following terms :— Oplnion of
“ The bark is thick and brittic ; its cells contain an abumlz}l}cc of stnrg‘h, Brundis.
and calcium oxalate erystals but apparendy no tannin,  The dccucm:n
of the bark gives a liglt coloured extract which has been largely f

meed to adulterate cuich (the estract of the heartwood of Acacia
T. 354a.
( 53)
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The Bark-Extract (//4insha) of Terminalia Oliveri

Catechu), but it is helieved 10 he entiresy inetieciive s tanning
material,”

Mr, J. W, Oliver savs the pracice of adulterating el with
extract of 7%au bark is carried on in Upper Burma, bt the bark
is Delieved to contain neither catechin nor tannin.  The oxtrac: i<
dark coloured, not light as noticed by Brandis, and when wlded
I excess to cutchy, it causes the latter to ferment, aithough a small
quantity assists the cutch to set to a hard consistence.,

Mr. A. 8mythies refers o an imitation cutch being manufactured
from Z%an bark in the Pakokke Disrict. The addition of the extract
imparts a light brown colour, The estract, which is known as
Zhansha, is 2luded to in number 30 of the rules under the Upper
Burma Forest Reguiation and in Appendis XL This substitute s
not allowed to be made on Government Tand, and if the ndustry does
exist, it is believed by M, Smyth,es to be onlv on o small s ve, and
confined to private Jands, Zhgn iv a reserved tree in the Durma
toresis in order to control ity feliinge.

The Deputy Conservator of  Forests for the Katha Division
mentions the fact that Zhansha is used by the fishermen alomyg the
Irrawaddi helow Zigvaing wlhere the tree is plentiful. The bark
i~ bebed i an dron cauldron for ghout oune hour and then removed
and the vets steeped all night in the liguid.

The De puty Conservitor of  [Forests, Pyvinmana Division, re ported
that the exiract, called Thanska, is made to a small extent in Yamethin
District. The producet resembies cuteh, and the Tocal market price
is about RS to 10 per 100 vis ® A\ dveisoalso prepared by boiting
the bark of the tree.,

The Conservator of Forests, Mandaty Division, reports that in
his Trivision the pure extract of Than bark is not made, but the hark
has been used to adulterate eureh by seraping it ofl the tree with o
dak and misine it with the chips of Acacia Catechu whiic lai: ne
bo'edd o the carthen pots, ‘The pure  extract of Tcrmma]la
Oliveri sliglt'y resembles cuteh, hut is of a brilliant colour, semi-
transparent with very asringent properties. The bark of T, pyrifolia
(Seiny, T, tomentosa (7aulpyan). vl Odina Wodier (:Vade)
are also sometimes emploved (g gduleerate cateh,

The natnre of the locally mpde exiract of Than bark mivht he
gathiered from the following paragraph from the Annual Report on the

Vs = g b Ave

T. 354a.
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as a Cutch Substitute in Burma. (D. f1ovper) Oli\'ﬁfL_

T e e e | EXAMINA-
’Agbormorvm the Chemical Examiner, Durma. for thg vew cndm‘g‘! AN OF
| THAN BY

31st August 1888, by R, Romanis, €sq., D.S3., FCS. AN
R I'm'cst produets.—These were specimens of cutel and *Than,” | ROMAKIS.
4 sabstance used in the  adwiteraiion of cutel. *Than” contains
no true Jeather-forming  tannin, but it contains a red  colouring
matier not extracted by spirit, which in some of its reaction resembies l
tannin.”’
The residite insaluble in spitit 184 g, or nuxture of gums,
without action en polarized light, Tt is probablv not of uniforn com-
position, as * Than 7 appeats to” be a mixture of the extracts from |
several species of trees, Under some circumstances * Than ™ ferments
and evoives gas. .
“Than 7 mav be detected in cuteh by adding a solntion of gelatin,
and then mlding"alum 1o cause the precipitate to fall; if 1].10 cutch
is pure, bolling water should c,\'lr.zlct nothing bu' a faint yeilow
colour from the precipitate ; but i “Than © is present, a 1'«1’140 '
quantity of dark red colouring n.mllcr Is extractail, l
‘Fhe composition of *Than 13 a5 follows :— | composition.
Resin . 3702 ;
Extracted by spirit E;‘l)l]!‘l’]“"'”g mmt;\r : ?'(%2) J
Extracted by water . (\']“:_”’ cte. e deo ’
Residue . Monture, sand, cte. o 20004

Preparvation OF Thansha, ;

Mr. J. Nisbat Conservator of Forestss Mandalay, when '1'4 rwarding ‘(’\;C’ITQ""(“?:“(;"
in Septe ‘mber, 1897, a box full of Zhan coxiract (Reg. No. 1onh),
cent am dcentnt of the manutactere s an by Me. Doveton who Ll
prey arcd it under instractiens of the Dipector Cleneral of Forests,

; -k : ¢ obtatned fr the tree.
b the Sest place he hark has 1o be obained from

‘his i ns ol o tat
This is removed by omeans of 4 La

curved el instrament,  held @t cach

. O
ek The koife isoone Toor long with 2 /;\X\_////A
Seap o biade five dnchies Tong i the ‘
centre of the uner edge. With this
varying from i

Next. a trench

N M N N . N . > H 3 .Y Y \
has 0 e excavated along which the carien pots containmng the
The most suttable

instrument picces of bark,
two to three inches in length, are scraped off the tree.

1 . .
bark and water are 1)‘.1(1-(1 and adlowed 1o boil.
dimensions are ' x 87 x 87 Lasuy, a fireplace Las to Lo constructed

T. 354a
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~Oliveri, € Bark-Extract (7'hansha) of Terminalia Oliveri
REPARA- l a short dis
| « h l N AFa) - N - .
T’{i‘»&‘sﬁi i 1 Y*““kt fram e teench for evaporing the oxvirawet. Phis
. oven cod ot fre abav i
6 iooked at from above hag three openings s the first (7)) being
rectaneuiar (2 "G N . i
i | lxhu u (3% 26" the secand cireular, about 2* 67 in dinmeter
an - thir ) also Cire ; T ‘
| ( ing third (X) also circular but only 6 inches in diamerer,
| ] : t'th‘: point (X) an carthen pot calicd the yonso is placed, at (Y)
there s a Tarre shallow metal  cauldron for boiling the strained
booextract; (Z) 1s the opening ruel i i | .
! 1{:{ H ‘(/) is the (‘r[rum-)g where the fucel is supplied when necessary.
| e accompanying diagrams will explain the positions,
i
|
| 2
P
]
1
i
-
Iy
P
3
3 |
. N l
‘ QR
|
1
i
|
|
I
{
l'
[
Boiling th The earthe i are i i
ling the | Uhe carthen pots are eqely palf Glled with chips of the bark,

'.I?M water s poured mto ey, patil they are three-quarters fuil.
Fhey are then placed ina oy along the trench, and allowed o hoi!,

Shortdy before the Bauid from the carthen pots is pourcd  off,
the catidron is heated over the gyen, and the fnside of it well smeared
with linsced oil so as to prevent the extract from stickine.

After about three houry 1) liquid from the chatties is strained off,
the chatries are Tl filled wigly water and the contents hoiied i,
The extract thas obtained is phiced in the cauldron and Loiled, any
cscess diquil being pat ingg the yeme from which the canldron may
from time to time be fed. -

In arder 1o prevent the liquid from hotiing over, an cartlen
ehatlie, wilt the bowem kngeked out, 15 piced in the centre of the
cauldron.  As suem as the extraer has acquired the right density, the

cauldron s removed.  The contents are then beaten into a froth by

T. 354a.
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means of a pirce of wood somewhat resembiing a smail paddle, the PIBIE{;A&‘FA‘
obicet being partly to cool the liquid, but mainiy to assist the extract . THANSHA.
in solidifving. ;

The outturn from 336 b=, of chips of bark amounted to 49°8 Ibs., | oOutturn.
cquivitent to 148 per cent, The extraet was of a soft consistence,
but dried to a leht brown brittle soiid, easily reduced to powder.

Bark and

The Deputy Conservator of Torests, Mandalay, supplied 20 1bs.
put - i Leaves

of the leaves of Terminalia Oliveri (Reg. No. 10247) in November,
18y7, and in March, 1898, the same Officer sent 20 Ibs, of the bark of

the tree (Reg. No. 10586).

Mr. H. C, Hill, Conservator of Western Cirele, Upper Burma, sent | Extract.
in June, 18¢8, a further consignment of the extract (Reg. No. 11040).

With these materials at hand, received through (he instrucidons of
the Ispector General of  Forests, the investigation was considerably
furthered, and portions of each Were sent to the Imperial - institute,

Roval Garden, Kew, and by the Director of the latter institution to

Prafessor Procter. Yorkshire College, Teeds.

Properties and Composition of Thansha.
The extract examined in the  Eeconomic  Laboratory, Indian | Properties o
: ) . ¢ Thansha,
Museum, was somewhat soft with adark red colour and astringent
taste. It was almost enuirely soluble in water and three-fourths were
coluble with an acid reaction in tectiiied spirit,  The solution gave a
blue-black colour with salts of wons an orance-brown  precipiave  with
acetate of lead, and zv.l»in};ish deposit with gelatin, A\ bright steel
blade lefl in contact with the Hquid for a few moments became
Dlackened.  These tests point definiiely to the presence of a tannin,
of which it contained over o per €enb, 25 per cent. of water was present
in the fresh extract, hut when sufficienty dried to powder, it contained
§ 3 per cent of mobsqure and 35 PP cent of ash.
Professor Wyndham R. Du nstan, F.R.S, analysed a  specimen | Professor
of extract of Terminalja Oliveri (Reg. No. roo6y) in the Labora- l:\lxlxr-ﬁ;z?s.s
tory of the Imyerial Tustiate, Lendan, with the following results :—

Moisture . . . . . . . 10°84
Tanning matter in dried material | . . 0827 i
T. 354a.
( 57 )
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i Oliveri. The Bark-E xtract (7/heni/r) of Terminalia Oliveri
ANALYSIS Professor Dunstan renuuds in his veport, = Furtder information

Useless as a
dye.

Pr:fessor
Procter's
analysis of
the bark.

is required as o Terminalia Oliveri, of which the vt oniv
was sent; this extract is rich i twmin. Very dinle seems to he
Known of this plant, at any rate under this name.”

Professar H. R. Practer, in his recent work entitled “ Teather In-
dastries Taboratory Book,” pare 78, gives the following reactions for
“Than leaf " extract, a cutch substiute (Terminalia Oliveri) :—

Ferric alum, Bromine Cu SO, 1, SO,  Lime
water, and water,
. Nit, Ol Crimson,

Qlive-black ppt. Ppt. Ppt. re-dis- dilutes no. pp.

solves, brown- pink.
sh coloura
ation.

These reactions classify it with cutclies from the wood of £ cacia-
Catechu.

The Dyeing value of 1his extract was examined by Professop
Hummel, of Leeds, whe reporied, @ The appearance of this sample
is similar to that of the lagt puned sampie (Kandelia Rheedii.
When submitted o the tegt of calico printing, this extrict TIVeS very
poor Tesits 5 the colouring mager s much inferior o that of e
extracts of Ceriops Candolleana), itsdveing power heing very
wferior. Tt has, therefore, ng commercial value,”

Burl and Leqres of T Oliveri,

With regard 10 the feaves g bark of the Than tree, the samples
were forwarde b to Professgr procter who duly commmunicated the
reawits of s analvsis o 8jp Wy, T. Thiseiton Dyer, K.C.M.G, C.L.E,,
F.RS. Prefessor Procter repure 1 as follows -

=1 have to inform vou thay (he fellowing are the resnlts of ana’vsis
of vour sample of hark of Tcrminalia Oliveri (ro3xt) marke:d
Cfrom Mandalay, according 10 the method of e Internationa

Association of Leather Trade Chemists i—

Tanning matter absorbed by hide . . 3t
Soluble non-tanuing matyer . . : . forl
Incoluble (at 00° Ial)) . . . . . 484
Water o . . . . : . . 10°3

“This i3 apparently avaiuable tanning maerial, but further exjeri-

ments will be made when the College reopens,”

T. 354a.

( 58 )
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. Vooliv o N c N v e N Gl T SISOF
A proximaic anaiysix of the bark made in the Tconomic Labora- ‘A¥£EYPARK.

tory, Indian Muscum. showed the following constitucuts -—
3

Wayx and Rusin (Edher soll} . . . . 102
Tannin and eol, matter (spirit sol) R . 3470
Water extract . . . . . . 770
Fibre . . . . . . . . 3078
Ash . . . . . . . . 12000
Motstare . . . . . . . 580

10000

The tannin estimated in the spirit extract amounted to 254 per
cont., a further gquantity was also present in the water extract.

On the 7th April, 189y, Professor Procter addressed to Sir W. T.
Thisetton Dyer the following rveport on the  composition of Than

leaves :—

“1 beg to inform you that the following are the results of analvsis | Anatysis of
of vour sample of leaves of Terminalia Oliveri, marked *from | the feaves:
Mandalay, © acconding 1o the method of the Intemational Association
of Leather Trade Chemists -—

Tanning matters nbsorbed by hide . . . 144
Soluble non-tanning matters . . . . 22
Insoluble (at 60° Fuh.) . . . . . 04'5
Water . . . R . . . . 8y

———
100’0 ”’

A proximate analysis of the S3MC Consignment of leaves was
made in the Feonomic Laboratorys Indian Muscum, with the follow-
ing results i —

Wax and caontchoue . . . . . 574
Tannin and col. matter (spt. s0l.) . . . 2270
Water extract . B . . . . 1308
Fibre . . . . . . . . 4133
Ash . e e . . . 795
Muoisture . . . . . . . 620

100°00

The amount of tannin estimated in a decoction of the leaves was

1.4°5 per cent,
T. 354a.
( 59 )
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TERMINA.LIA The Bark-Extract (Thansha) of Termiaalia Oljveri, etc,
Oliveri. T
chPg:NLSl.J. r These analyses of authentic specimens of Thanshe, and materinl

used in iy manufacture, prove the superiority of the extract as a
tanning azent,  The addlteration pracused in Burma ol evidently
glven Terminalia Oliveri an evil reputation, which, we mav Iu»[u‘.

Wil now be removed. The products of the 7/han (ree should ranl

with the well known ang fargely used chebulic myrobatans the produet
of an allied tree (Terminalia Chebula). The absence of red and
brown colouring matters 15 q great advantage in recommending it yse
for tanning purposes at home g4, abroad, and is an essential requisite
for manufacturing higher class_leather,
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On Pial or Peal Gum. .

, -
Ukiva; i chdr, hokaghars Ghaens (the fruit),
(.."{'LII'—KU'-'C’”«‘III/ tthe cumy. .1, Sovdba, surraddoa herka. chare

Lor-gadh (the gum), Goxo: Tare, larope, Kowse; S, D s

Chdr-Fechiroif {the kernel), Duw; Priyval, chiroll, ¢hiir 1,

Bexu; (7/:‘117.’:.7;‘1; Myiureanan; Char chironfi (ihe fruit),

Burar: Aewda or Ratimango, marum, kal mad. aima. kdima-

marant (the pl;mt), kidtma-payan or kitma param (the fruit),

k//'ﬂza—/'urﬁu (the kernel), Tas.; Chara, sara, charu mamudi,
chivnd mora, morly morlu-hanka, morlu-cheliu, chdra-chettu
c/‘uir w-chotiu, or s@ra-chettu, chidra-mdnudt,  jiru-mimily (thc'

D), chidra-pandy (the fruit), chdra-puppu, charu-pappn

(the kernel), Ter.; Nushul, murkalu, murnkalu, Kax.: Ailg

771){1/(1'«'/, Mara,; Chéroli. Gry, Crren ; Dyiilcchir, Max. -

e - P ‘ i
[1/;;;:10;;:li:’rj;nt-/,li:-,%a‘ S\,xs,‘;' Lonepho,  Tunh,, lambobon,

) » doneopomda, BURM.

References.—Noxh, gy ind. Ld. C. B C., 565, Forgt, 25o:
DBranlis For. Fy, 127 . Gamlle. Man. Timb,, 109, A'u/r:'
For. Tl Burm, Ly g0z Beddone, 80065 Dals. anyd (:'1'&«2
Bomb. I, 55, Stawarse Ph. Pl 5, Lishoas's Csoful 1.
Dond., 53 l)r’ury's s, L Jud. 88,

| The major portion of the new information’in this panphlet N
,: u'<cmu1 from correspondence with the Forest Oflicers iy the
rovincees namedd,

Habitat —\ tree leafless oplv for a very short time., Found in
t R Q N ’ . . ’ ~ .
the Sub-indlayan tract from the Sutlej eastward, ascendino 10
2,900 {eet; throughout India and Burma, common in the hotter and
frier parts i - associ i "
( u’pms of the empire, and frequently associated with the s, the
mahia, and the digh,

gl —In Bengal the tree occurs in a wild state and s fairly
common in s/ forests of the Puri Division where it attains a heiohy of
49 10 sxfectand a ginth of ghout 5 feet. It is fit for cutting after
50 or 60 venrs.  Scasons of Nowering and fruiting, February-March
Not sabundanci ' K i, clevatl . :
' 'l i ‘1 «{x iin Fh(. I\’Odermu forest, cievalion §oc—ri 200 feet, where
bgrows wiong with 540, mapgg, Jharea and other species. Hlere it
flowers Peliaay-2March and fruits Apric-Alay.

Assii.—Yorest Oflicers report th-ot the tree is not found.,

Novti-NWesicin Drovinees, — T the Novth-Western Provinces it is
common in the forests of (he Saluranpur Division at clevations up

B. 913-2,.
( 62 )
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to z,500 feet. An almost cvergreen tree with dark green fo]iage.‘ HABITAT.

New leaves appear early in May. Reproduces freely by root suckers.
Prefers a well-drained rather hygroscopic soil.  The usual height to
which it attains is 30-40 fect with a girth of 3 to 4 feet. It is also
found plentifully in an uncultivated state in the Bhira range, Oudh,
but in the other ranges of that circle it is met with only occasionally.
The tree occurs in low-lying ground and in damp, clayey soils, Tt
attains a height of 30-40 feet with girth up to 8 fect, and is fit for
use at the age of about 4 years. It flowers January-February ; the
fruits ripen in April, but do not fall until the middle of June,

In the Bundelkhand Torest Division, Jhansi, the tree occurs
abundantly in a wild state, chiefly on the dry stony plateaux, and
attains a height of 30 to 40 feet with a girth of 40 inches. Seasons
of flowering and froiting February and May.

Tk« Forest Ofticer, Schioo! Circle, reports the tree to be locally
associated with the sf! (Shorea robusta) and saix (Terminalia
tomentosa). It prefers a dry soil. Trees 6o feet high and 6 feet
girth are known, hut trees of 39-40 feet Ligh with girth 2 to 3 feet
are nore common,

Central Provinees.—Reports reccived from the Central Provinces
indicate the tree as wild and fairly common in Betul Division. It
avoids clavey soils and luyuriates in cleared lands at 3.000 feet above
sea-level.  The tree grows 30-35 feet high, the largest girth recorded
being about ¢ feet.  Its longevity is from 50 to 6o ycars. Flowers
from December to February, the fruits ripening April-May.

Wild in the forests of the Bhandara Division, the tree is said
to be very common; its chief associntes being Aalkua (Bassia
latifolia) and Sa; (Terminalia tomentosa), Atains an average
height of 30 feet, developes a broad, well-branched crown on a
straight clean bole or stem which latter seldom excceds 4 fect in
girth.  The tree first flowers and fruits at the age of about ten years.
Scasons of flowering and fruiting Tanuary-February and April-May,
Usually the fruit has fallen from the tree by the middle of June.

Found ali over the IIos])unth;\d Division, ehiefly in stony dry and
sandy soils,  Occurs wild, associated with Sej, Dhaora, Makwe and

Zeak. Where the forest is densc, it is known to be as high as 40
feet, with girth 4-5 feet, The flowers appear in January ; and the fruits

Legin to ripen in March, but are not Mature till May.
B. 913-24.,
( 63 ). )
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In the Nimar Division the tree is reported to occur over an arca of

©  HABITAT. ‘

i
i
|
|

an arca of

e south and east
than ¢lscwhere in the District.  Wild but never cultivated, it prefers

a rather rich light soil or the gravelly soil of
Altains a girth of 3fect and height of 235 feet. The ree flowers
in I'¢hruary, the fruits set in March and ripen carly in May; they are
gathered at once.

Narsinghpur Division.—~Found in every part, especially in dry
and stony soil.  Occurs both on the plain of Narsinghpur and ap to
an altitude of 1,200 fect, being associated with Makwa, Teak, and
Dhaura. Girth 2-3 feet. In thick forest it reaches g height of
about 4o fect, with girth of, say, 4 feet.  Flowers appear in lxl\nuur\',
fruits sct in T'ebruary, are formed in March and ripc.n :lbU;lt
May 15.

anjab.—In the Panjab the tree is reported to be common in the
Ralcsar forest reserve, chiefly in the more elevated portions with
southernaspects. It grows 1o about 50 feet high and some 3 feet
in girth. - Occurs with the s/ and is only worked out with the latter
species. The tree flowers in March-April, and the fruit which falls
almost immediately ripens in June.

about Soq siuare miles and more ;\bund:\nlly in tt

disintegrated trup.

Lombay —It grows wild in the Poona Forest Division, occurring
sparsely inoa few of the forests at altitudes of 1,500 to 3.000 fcci.
Attuins a height of 30 fect an( g girth of zfeet, Flowers January-
March, fruit ripens in April and May.

"The tree is common in varijous parts of the West Khandesh Divi-
sion and occurs along with mghwa, dik, sajadde, and other such trecs.
tn this Division the season of flowering is reported to be Nove
and December.

mber

Found wild in East Khandesh Division, is fairly scattered in the
Satpuras up to 2,000 feet elevgtion, more abundant in the Satmalla
Range ; its usual ussociates are dhazda, moho, lemru, salat, ete. The
tree prefers a black soil, atains height up to 20 fect with girth ot
about 4 feet, Hlowers in I‘L‘brumy and fruits March-April.

Hyderabad dssigned Districts, Derar—Reported to grow wild
in abundance all over the prevince, flourishing on high lunds and in
Flowers Januvary-February and fruits April-Junc.  In
Amraoti it is wild and fairly abundant. especially in the Melghat, with
exception of the higher plateaux. Maximum height and girth observed

B. 913-24.
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about 40 feet and 3 feet respectively.  Fruit ripens at beginning of | HABITAT.

the hot weather.

I
.. . . ‘t
Aladras.—From enquiries made it appears the tree is not known !
)
|

to occur in the district of the Nilgiris,

Godavari District.—Common in the Bhadrachalam Taluk where
it grows wild. Never cultivated.  Flowers and fruits appear in
February and March, the sceds being usually gathered in April.

The tree is reported not to occut in the South Coimbatore Forest |
Division,

Nellore District,—Occurs here and there in a wild state chiefly in'!
the Rapur and Udayagiri Taluks. The trec flourishes in sandy soil |

i
|

ncar water courses, and attains a height from 15-25 feet with girth |

of 2! to 4 fect. Ilowers appear September-October, the fruits
ripening November-March, From April to June the leaves fall and
new foliage appears July-August.

Found wild and in abundance in the Ganjam District at all
clevations. Not cultivated. Seasons of flowering and fruiting,
February-March and April-May. Mature at about 35 ycars of age,
the tree commonly reaches a height of 40 feet, with girth of 3-3 feet.

In the Madura and Trichinopoly Districts the tree is reported
not to be met with in any numbers.

Aysore.—~QOccurs sparsely in the Maidan jungles of the ITassan
District. Not cultivated. It flourishes at akhitudes of from 2,000 to
2,500 fect and where the rainfall is 25-40 inches.  Greatest height
observed 25-30 feet in Kolar, with girth 4 feet. In Ilassan and
parts of Bangalore the tree is of smaller dimensions—height 23-30
feet, girth z feet ; height 10 feet, girth 13 feet.

Not found to any extent in the province of Coorg.

Burma.—Reported to be uncommon in the Western Circle, Man-
dalay, but abundant in the dry forests of the Mandalay Division,
Fastern Circle, where it grows wild. Flourishes best near the edge of
Indaing forests.  Attains height of 35 fcet with girth of over 4 feet.
It flowers February~-March and fruits March-April. Reported to be
also plentifv! in the Pyinmana Sub-Division, Here too it grows wild
and attains a height of 30-40 feet with girth up to 6 fect. Flowers
in March, fruits ripen April-May-

Properties and Uses,

Gum.—A pellucid gum exudes from wounds on the stem !

B. 913-24.
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CETCRANARIA s = : D o Iatitala VA
latifolia. On Pial or Peal Gum. v e e ; e o H—
- it aag N I o . Diaiera and Saj.  Estimated zl)cm .l’»' tee 2o bs, price realised GUM.
M. e S j - R N or 100 1bs, uoonnmatly avails ‘
Gun (Brandis), more than half selublc in water. and is reported to Jocally Ry to RS per 100 Ibs Juantity wiey avatlable estimaeod ¢
at zoc-3co maunds (say 130-230 owie) Report from Blandarg .

Cloth
printing.

Y N P I . Al v

resemble Zassora Gum. (See Bassora and -« <o Cochlospermum.)
It occurs in irregular, broken {raoments, b, pee, horn-colourd,
tinged with brown, tasteless, soluble in water, excepl s -

1 . - .

soluble portion of basorine, [t hus been pronounced  as having
adhesive propertics similar to the inferior kinds of cum arabic, and
as suitable for dressing textiles,  The bark and the fruits furnish A
natural varnish,

, T e
Lengal—The Fotest Officers report that the gum s called 7%/

but that is nei lecte : L
at is neither coliected nor put to any use i thelr divisions. It

is said to cxude
€ to exude natarally fron g1 trees, though not abhundantly.

Vorth W . ; R
¥ w/&“"cs/ llovm“;_\M,.. Gamble, Conservator of  Forests,
School  Circle, stated (No

present the supply s

286, dated zgth June 13951 ttut
Hmited, but if  new markets could be
founfl Lbc supply could e greatly increased.”  The yield per
treeds given as 1§ lbs, In the Khert Division, Oudh. ihe cum
exudes naturally from June-Scptcmhcr. Itis not collected, l"rdm a
mat.urc tree about 5 1bs, yery gathered which had flowed naturally.
Estimated cost at nearegt railway station Rtz per 100 Ibs.  Quantity
available annually 1ot known as the gum has never been exported.
Report from the Pilibhi Division states the gum is not collected nor
used, but that if trees Were tapped possibly 150 or 200 maunds (or
ay, 10010 150 €WIS.) would he availuble annuaily, ata cost of Rio
o Rig per 100 lbs. at nearest raillway station. In the Sahuran-
pur Diviston the gum s probably voliccted wherever found exuding
Tmlurally by those who lease the right to colleet gums, but if so. it
1s mixed with other gums, chicfly Odina Wodier. Tlic best scason
for collecting would be between February and May.

From Bundelkhand Forest Division, Jhansi, the gum is repuorted
to be used in printing cloth, It exudes naturally tn summer, the
quantity yiclded by each tree is not known but probubly does not
exceed 5 1b. The annual supply available is estimated ot 2,000 s,
but if tapping were employed (he yicld would, it is stated, probubly
increase s-fold.  Estimated ¢ost R1o per 100 tbs, delivered at
nearest railway station,

Central Previnces—In the Betul Division, Central Provinces, the
Forest Officer reports that the g is collected and solid to the Banias
or traclers who export it after yyiginy it with the more valuable wum of

B. 913-24. |
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states the gum s cccasionally collected wnd = 11 oixed with that
of the Dhawere (Anogeissus latifolia).  Yi0 e troe o the year
stated to be b Estimated quantity that cond be collectod cnnuully
zy owt.; cost delivered at nearest Iiilway station per 100 ihs, B7-y.
The Forest Ofiicer, Hoshangabad Division, stutes that the annwal vield
of the cum per tree is from 2 t0 19 tolus ("5 0z, to 3 oz). Irom
Khandwa it is learned that the gum is only occasionally col'ceted and
then only to adulterate more valusble gums. Some 33 cwis,
(5o maunds) could be supplied i systematically collected,  Cost of
landing 100 1bs, of num at nearest railway station about R1s. The
gum is obtained from Qctober to May.  In the Narsinghpur Division
it is reported that the vield of gum from one trecin ayear is 2
chittacks (40z.) only. The gum Dbegins to exule in the month of

Ayril as soon i the tree sheds its leaves,

Danjah —The Deputy Conservator of Foregts, Paniab, repeits
that the cum is not collected in his districr, Shout  deraand
arise, a good deal couid be produced.  Cost delivered at nearcat
railway station R7-8 to Rro per 109 Ibs.

Dombay~—In the Poona Division the oum s stated to esule,
from incisions made in the bark, in March and April. In West
Khandesh the Forest Oflicer states a peliucid gum cxudes from wounds -
on the stem. Tt is not collected NOT used. ‘

Berar—From a report kindly furnished by the Oficiating
Director, Tand Records and Agriculture, Hydersbad  Assigned
Districts, it is learned that in DBerarno great value s set upon
the gum and that no trude exists ino it A further  veport by |
the Oficiuting Conservator of Forests, Hyderabad Assiened Distriets,

states thie gum is collected but not inany quntity, the price realised
being 1) to 2 annas per seer (218.). Itis suid to be used in dycing ‘
cloth,  The gun is ohtained in February and DMurch, ‘

Medres.~In the Godavart  District the gum is cbtained by |

ncision n _T.munry-I“cllrnax"\‘. (

|

. L Cetate \

In the Nellore District the annuil vield per tree 1s stated to be 1lb. !
Total quantity available cstimated 4t 170 Ibs,

B. 013-21,
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PROFESSOR |

p\é%sl;%b{;s . Report by Prafessor Wyndham R. Dunstan, F.R.S.. Director of the

< Seientific Deparimont of the Imperial Institute, on some
! Inudian Gums,

3 “The cums which have been examined are described in a letter
P from Dr. George Walt to Mr. Royle, dated the 2nd June, 1896, which
enclosed a copy of a memorandum. No. 286, dated 2gth June, 18ys,
from Mp. Gamble, Conservator of Forests, School Circle, North-
West Provinces and Oudh, on the subject.  Mr. Gamble stated that
the tocal demand for the following gums, which are procurable in
the forests of the Saharanpur Division, is not very goxl, and that it
would be advantageons if new and better markets could be found for

such products. At present the supply is limited, but if new matkets
could be found, the supply of certain kinds, especially those of

Pial, could be greatly increased.”

["The four gums contributed by Mr. Gamble and reported on by Profussor
Dunstan were as follows ; —
Baghinia retusa, Odina Wdier, Buchanania latifolla, and Bosweclia
‘serrata. The pPresent review deals with only the third of that series, and
the passages in Professor Dungtan's report that refer to the others will be

excluded.—1.0.]

Buchanania latifolia.

“The gum occurred in large irregular masses, tears, and  small
fragments.  The fragments were clear and glassy, as also were the
larger masses. The latter contained considerable quantitics  of
impurity, in the shape of picces of bark, etc., and the whole sample
was contaminated with vegetaple debris.  The gum had little taste,
and the fragments varied in colour from yellow to reddish brown,
Thie amount of moisture present in the gum was 14°2 per cent, and
the ash calculated from the dricd gum amounted to 627 per cent.
The gum was not cntirely solyble when mixed with twice its weight
of water, a portion swelling up, forming & gelatinous mass, which
remaine! undissolved.  When making the solution for the viscosity
determination, the quantity of this insoluble portion was roughly
estimated and found to be ghout 10 per cent. The mucilage ob-
tained by treating the gum with twice its weight of water was thick,
l and possessed strong adhesive propcrties ; it behaved like ordinary
| gum arabic. contained no starch, but a small quantity of sugar was
‘ detected.

B. 913-24.
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Comparalive delcrminalion of viscosity. Dgogs?’isws
POl

« The viscosity of the solutions yielded by these gums compared
with that of 2 solution of the best gum arabic, was approximately
determined by noting the time taken by so ¢, c. of a 10 per cent.
solution to run {rom a burette fitted with a fine jet, The following

table gives the results obtained :—
Burettetime

Strenpth, i seconds,
Gum arabic . . . « 1o per cent. 78
Odina Wodier . . » o per cent, 53
Buchanania latifolia . » 10 per cent. 184
Bauhinia retusa . . « 5 per cent. 200

“Tt appears from these results that a solution of the gum from
Buchanania latifolia is more than twice as viscous as gum arabic
solution of the same strength,

“The only previously recorded examination of these gums scems
to be that by Dr. Rideal in 1892 (Journal of the Socicty of Chemical
Industry, Volume 11), who was furnished with small samples .by
Professor Pedler of Calcutta. Although it is evident from the
preliminary results recorded by Dr. Rideal that the gums examined
by him were the same in origin as those now under notice, it is
obvious that their quality is different and wusually inferior. It is
important that attention should be paid in the future to the export-
ation of gum of uniform quality-

Since the commercial value of the cums of the Acacia type
must depend on other circumstances than those connected with their
chemical properties, as, for example, colour, size, frecdom from
contamination with ecxtraneou$ Substances, ctc., it was thought

desirable to obtain the opinions of several of the best known London
dealers in gums,  They were each supplied with smalil represent-
ative samples of the three gums, and were asked to furnish a report
on their probable commercial value.  The four reports which have

becn reccived mayv be su mmarised as follows :—

“1. These brokers report that they consider Buchanania
latifolia of small value, as large quantities of similar gums are
received in this country from Persia. They are chiefly bought by

Continental dealers, and are said to be treated by some special process
and rendered soluble, Prices for these inferior gums are not large
—from 10 to zos. per hundredweight.
B. 913-24.
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“2. The brokers report that there is on the Fno'ish market a
large quantity of all kinds of Fast Indian pums, which remdors it
very dilficnit ta dispose of inferior quditics.  Buchanania 1:tifolia
is drecribed as a gum of inferfor quaity, only parti-diy <club’e, con-
taining a large quantity of cxtrancons matter. It mizht be naetal
for cheap manufacturing purposes where the dark colour woul! not
be detrimental. Tt is likely to fetch 20w, per hundredweight. These
brokers remark that it s desirable, when introducing a new gum, to
ship it in lurge quantities of not less than, say, 5 tons. as Enalish
consumers will not trouble 1o substitute new gums unless they gre
certain of obtaining a constant supply of average qudity.

“3. The brokers report Buchanania latifolia 1o he of Intle
value.

“ 1. Buchanania latifolia is stited to be too insoluble to be of
much value.

“Tt will be seen from these commercial reports that Buchanania
latifolia might Le worth exporting if greater care were taken in ity
collection, amd  cspecially §f lage quantities of slightly coloured
fragments could be put on the market. One firm of trokers who
reported on the samples, offered to take charze and dispose of any
cousignments of these gamg which may be sent to this countey.”

Tan—"The buk is wsed in poming.

Oit—"The kernels of the fruit vicld an il ca’led elirani, bt
owing to their being so much prized as a sweetmeat when cooked,
this oil is rarely preparcd. It is pnlc, straw-coloured, lHmpid, sweet
and wholesome.  The kernels when broken readily yield this o, 50
per cent, being obtained. (ol pr- 7007 S fours Ind. NTLL 0.

Contral  Provinees—Khandwa.—1he  Divisional  Forest Orticer
reports that nine seers (13 ths.y of kernel were pressod and vichied
294 scers (5 1bs) of oil ar 28 por conte Tnthe Narsinghpar Division
(1892) 5 secrs (10 1bs.) of kernel yielded i the ordinare aif press 114
seers (214 s} of oilor 25 per cent. Report from Ninar states —the
kernel is full of oil which can be casily estracted in e country il
press. It is. however, not prepared m this ,(Hslrm. Nine secers

2 seers (540hs) of ol
orabout 28 per cout.  Experiments in the division 17 seers trt -
of oil were obtined from 5 seers (10 1b<.) of the kernely or at the rate

(13 Ihs.y of kernel on being pres.cid vicided 2}

of 23 per cent.

B. 913-24.
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Reports of Forest Officers confirm the statement already madc}
in the Dictionary, vis., that the oil is seldom expressed. !
Medicine —The gum s said to be administered in diarthoea.
The oil is used as a sulstwte for almond oil in native medicinal !
preparations and  confectionery. It is also applied to glandular
swellings of the neck,  According to Dr. lpvine (Medical Zopo-

graphy, Agjir, 131y, the seed is very palwable and uutritious
expocialiy when roacted ; is used also in medicine and is considered
boeatine, The fresh fiuit is very agreeable,  “The fruits are said
to be sweet and laxative.  They are used to relicve thirst, burning
of the body and fever” (Dr. U Co Duy, Serampur.) *Used to
improve the flavour of drugs in generall”  (Swurgeon W, Bairen,
Bhauj, Cureh)

North-Test Provinees~-The sweettweats made of the sceds are
considered stimalating (Sedool Ctrele). The kernel worked up into :

an ointment is used in skin diseases (Jhanss). |

'BUCHANANIA -
latifolia.

OIL.

MEDICINE,

Central  Provinces, —The roots and leaves }vounded and mixed )VCterl"":PY.

with buttermilk are taken in cases of diarrhwca, T'he pounded leaves |
are given to cows alter parturition to hasten contraction of the womb |
(Lhandara). The froit is suid to be used by hakims in tonic medi-
cines and for applving to the tongue when inflamed or very bard
(Hoshangabad). The fruit is employed medicinally (Nursinghpur).

Uscd in medicines by hakims and s said to be stimulating. It is

believed to cure pimples, )>rick1}' heat and itch (Ntmar). ,

Bombav —The kernel is emploved as a tonic, being sometimes
substituted for the almond (Wes/ Ahandesh).

Berar—Kernels caten as a tonic, pounded and applied outwardly
they are used as a remedy for itch; also employed by women to
remove spots and blemishes from the face,  (Director of Agriculiure,
Iyderalad Assigucd Disticts.) .

Madras.—The gam with goat’s milk is given internally for inter-
costal pains  (Bhadrachaliam, Gedaverd Disiicr).  ‘The seeds mixed
with sugar or honey are considered nutritious.  liakims prepare an

clectuary (rom them (N /o). . }

Food, —< The Lernel is & common substitute for almonds |
amongst the natives, It is largely used in swectmeats. Its flavour
is described as between that of the pistachio and the almond. It is |
caten roasted with milk” (Lesdea, Lscfud Planis of the L‘oma’a)ri

Drestdency, page 150),

B. 913-24,
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FO The FrRUIT i3 eaten by the hill tribes of Central Indin.  IHaving

first pounded them, along with the contained kernels, they  dry
them in the sun. As required, this is baked into a sort of bread
and eaten.

“The forest tribes gather the secd and take out the kernel,
?VhiCh they exchange for graip, salt and cloth, The kernel is an
important article of trade, being lurgely used in native sweetmeats.
Qilis also extracted from it.” (Domb. Gaz., V11, 37.)

“ The fruit is sold in Bombay under the name of chdra-dhur”
(Surgcon-Major . Dymock, Bombry.)

Bengal—* The ripe fruits are caten and sweetmeats niade of the
kernels (Koderma).  The fruits are caten by Khonds and low cluss
Uriyas (Lurt).

North-West Provinces,—The ripc sceds are often eaten (Ahers
Oudk). TFruit somctimes earon (Z7icbhit).  The ripe fruits an(l,
kerncls arc caten by those living near forests (Sakaranpur). ‘Vhe
fr.uits are cafcn largely, being deliciously sweet and slightly sub-acid,
The kernel is highly esteeme( for making sweetmeats and sells for
about 2 scers (4 1bs.) per rupee (7 hunsi).

Central Provinces—The seeds are exported to Bombay. Locally
thev are used for ConfCCliOncry (Betul). The kernel is;m’ important
article of trade and is used Jargely in mative sweetmeats ( Lhandara).
The f“ﬂf is used in making swectmeats (Hoshangabald), The fruit
consists of a fleshy pulp inside which i8 a nut.  The pulp is
caten and has a sweetish gyb-acid pleasant taste. The shell of
the nut is thick and hard and encloses the kernel called chironji,
The process of scparating the shell from the kernel is a slow
and laborious one. Itis eficeted by grinding the nut lightly in
a cogn-grinding stone so as o split the shell. Wild lrihc; collect
the ripe fruits and sell or harter it at the rate of 1 anna per scer.
The kernel is readily sold in the bazar at 8 annas per seer. The
chironji is largely used in confectionery and is sometimes caten in
araw state. The kernel could he landed at the nearest railway
station at about K15 per rop lps.  The annual normal supply is
estimated at 300 mds. (about 220 cwts,) (Aimar)., The fruit is of a
fleshy pulp, is caten and has g gweetish taste.  The kernels are care-
fully removed by lightly grinding the sceds ina millstone. [t is
estimated that 15 mds. (about 1o cwts) could be freely collected

B. 913-24.
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from the forest of this division, and carted to the nearest railway
station at a total cost of R 15 per maund. The fruitis used in making
confectionery (Narsinghpur).

Panjab.—The fruit and kernel are eaten (Aalesar).

Bombay—The kernels, both raw and cooked, are used in confec-
tionery. They are extracted by grinding the fruits. Two kinds of
sweetmeats, called, respectively, barfi or pedha and bdasund., are
prepared with milk boiled with sugar. The first of these is semi-
solid, the second of the consistency of paste—the kernels arc inserted
whole into the sweetmeat (Poona).  The kernel is largely used in
swectmeats (Fest Khandesh). The kernels are caten raw and are
used in confectionery. The pericarp when nearly ripe is also caten
Ly the Bhils (East Khandesh).

Derar—~-The fruits, chironjt arc caten as fruit mercly—not as
food. They are said to be very heating and unwholesome. The
Lkemels are collected and sold at 3 to 4 annasa seer (2 lvs.) for
confectionery purposes (Hyderabad Assigned Districts).

Madras.—The sceds are eaten as a delicacy, but as the labour of
extracting the kerncls is great the fruit is seldom collected ( Godawver?
District). The ripe fruits are gathered and trodden under foot
to scparate the secd from the soft outside pulp. They are then
soaked in water to facilitate breaking the hard shell which contains
the kernel. The seeds arc used mixed with sugar or honey as being
nutritious (Nellore Distric/). The fruit and seeds are occasionally
caten by the hill tribes ( Ganjam)-

Mysore—~The fruits are eaten. The kernel which is sweet is
rich in oil and is largely exported (Hassan).

Fodder.—1In {he Panjob the leaves are utilised as fodder for
buffaloes (Aalesar).

Dombay.—The lcaves are used for fodder (West Khandesh).
Leaves useful for fodder in times of famine (Zast Ahandesk).

Domestic Uses.—In the Central Provinces spoons or ladies for
cooking, plates, and legs of bedsteads, toys, footstools, etc., are
made from the wood (Besul, Bhandara),

Bombay.~Wood uscd for making bedsteads (Zas? Khandesk).
The leaves are used by Hindus as dining plates (Poora Division).

Timber—As met with in Bengal the timber is very soft. Not
used locally (Koderma). The wood is inferior. Usually employed

B. 913-24.
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TIMBER. as fuel, and oceasiomally for house posts, rofeers and door frames,

Tesnon rots in the ground. There ix no trade o the timber nor any
supply at present of watare trees (/uri Division).

North-West Provinces—No trade exists in the timber as the
wood is very inferior (Aheri, Oudk).  Valucless as timber, and only
removed as firewood with other species (Piibhi?).  No trade cxists
for timber (Saharanpur Dipigon). No trade in the wood which
is softand not durable (LBundeifhand Division, Fhansi).  Wood sof,
of litle use, seldom utilised in any form save firewood.  Charcoul
made from it is poor. No trade in the timber (School Crrcle).

Central Provinces.—Not vajyed as timber althounh it is used for
making posts, planks of doors, door and window frames and builock-
yokes. No trade in the timboy (/o2ul Divdsion). Fe'led generally
for firewood. (‘)ccnsim)al‘ny used for handles of ploushs, bulleck-
yokes, water troughs, boxes, door and window frames.  No trade in
the wood which is brittle and gt ked by white ants (Lhaondara).
Quality very inferior. Not ygel for Dbuilding purposes.  Becomes
very light when dry. No trade exists (/oshangabed).  Being a fruit
tree it is not allowed to be ¢t The wood, though light and tough
when seasoned. is not used ipn the district (Nmar ). Wood Hohe
and dry, ol inferior quality, Nt used for building purpoics,  There
is no trade inoit (.\'(zru'ug/;pu,),

Danjal.~—Very straight examples are sometimes worked out s
tors, but the timber is not durghle and stands litde strain, Qv asion-
ally wser! for thatching poles, No trade (Aulesar),

Lombay —Timber soft and casily atlacked by white ants, seldom
used. Present and prospective supply very small (Poona Dicision).
The timber can be used for paking boxes, bedsteads, cte, (Hiw
Khandesh). Owing 1o itg ygefulness as & frait tree it is seldom cut
down., Cart frames and poles gre, however, sometimes made from
the wood (Zast Khandesh),

Lerar—=Timber not valyed, boing soft, weak,  and gnickly
attuched by insects. Used for fuyel only.  Occasionally cinployed tor
building. No present trade esjsts. sorcover, t’cllin'_; the tree 1s
prohibited on account of s frujt (//v,.“z,,-\,/,dd Assigned Disiriels).

Malras—Never cut as the Umber is considered  valueless
(Goduvers Districs). Colour yeliowish white, very soft and of good
appearance when converted,  Hardly used atall as it s very brile.

B. 913-24.
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No trade exists (Vellore Districf).  Apart from local consumption,

there is no demand for the wood. Not valued as timber, but com-
monly used for bullock-yokes and for the soles of clogs for which
its lightness renders it suitable ( Ganjam District).

Mysore.—Timber hard and fine-grained, fit for turning purposes,
largely cut dewn for firewood in the Bangalore District (/Zassan).
This report as to quality of the wood is ncteworthy since it is directly
opposed o the reports which precede it,

Durma—Sometimes uscd for house posts, but is not distin-
guished from other hard jungle woods: it would never be employed
where /2itye (Shorea obtusa) or fzgyin (Pentacme siamernsis)
could be easily had, It is estimated that 2c0 tons yearly could be
delivered at points along the railway at about Ri1g perton, No
present trade in the timber (Lasicrs Cirele). '

B. 913-24.
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BOSWELLIA SERRATA.

~

(INDTAN OLIBANUAL)

[ Dictivnary of Economic Products, 170l. L, B. 771-76. |

A Report by PROFESSOR WYNDHAM R. DunsTaN, F.R.S., Dircctor of tLc Scientific
and Tcehnical Department, Imperial Institute, on the Gum-resin,  To
this has been added an abstract of the correspondence in e Office of
Beporter on Economic Products regarding the tree generally.  The present
paper may thus be deseribed as a revision of the Diclimiury Article on
Boswellia serrala.

While the result of the inquiry into the subject of the gum-resin
afforded by Boswellia serrata cunnot he said o have disclosed
any very important feature—it seems desirable to publish Professor !
Wyndham Dunstan’s brief but uscful report and o supplement tha

svith all the available new information regarding the various cconemie

products afforded by the tree. The present review may be said (o Le
founded on - the extensive correspondence in the office of Repaorier on !
Feonomie Produets,

Boswellia serrata, Roxér., ex Colchr. in Asiat. Res., ix., 379,
Los. 1 Br. Ind., 1., 528, Ind, Keavo. 1., 526,
BrrsERACK 2.

Sometintes cafled Tog Inpiasy Ovigaxes TrEex.

Syn.—B. THURIFEA, Roxb. ex Flem. ; B. grLarrrs, Roxb. : B. THURI.

viRa, Colebr. (asin Gamble’s Jfanual of Timbers),; Lina-
NUS THURIFERA, Colzbr,

Vern.—{I'he gumeresin) Salke, salliar, salei, or salas, sdlga, scl-gind,
, , .

kundur, salpe, lubdn, Hixn.; Lubén, salai, lundyro

’

BixG.; Saleys LOMARDUGGa; Salga, SANTAL; Anduly,, |

- B. 77196,
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HAEITAT, andupgd, erggar, dimss!, Kesivos ; Sdded, narkandre

(the cum), 18,5 Sulla, bur-saler, ganga, GloND g N o,
saldd (it Nagrer) Co P, Salar, Unwar; Salal, salia,
prppula, silaya-diup, salaphali, Boss_ ; Salaphali, Mar.,
Neugder, DUK.; Dodp, mukul salw, gugali, Gui,
Saliya gugul, Curcn; Salai, BerRar; Kungli, giliin
kundrilam moradas, kundrukkampishing parangishimbi-
rant, Vas.; Papangi-sdnbrént, anduga-pisunn, andicn,
dndu, TevL.; Velluskundivukam, Mat.; Chitta, KN
Swlasi-niryisa, salluke, kunduru, guggnlu, Sass. ;. Dastaf,
kundur, lubin, Awran.; KNundur, Pers.; Thabi-ben,
thadi, gadi, Burs. ; Kundrikam, Sincu.

’

Habitat.—A moderate-sized gregarious tree of the intermaedinte,
northern, and southern dry zones, Sub-Himdlavan tract from the
Sutlej to Nepal, the drier forests of Central India from Berar 10
Rajpuana, and sowhward to the Decean, the Circars, and the Konhan,
Fregquent on the castern slopes of the Pegu Yomah and Marthan,
Burma. (Aws.)

" North-West Provinces and Oudh—"The Conservator of Forests,
Schonl Circle, reports that the tree occurs in the Forests of the
Saharanpur Division.  Met with but not abundant in the Dehra Iiin
Division.

Dunjab —Tound to the Fast of the Provinee on the low hLitis near
the Jumna, The treeis met wih in a wild state throughout the

“Kalesar forest on spurs and ridges. It is fairly abundant in some
parts of the forest when it grows to a height of about g0 feet witlh
girth of, say, 5 feet. It flowers in Julv-August and the fruis ripen
in September. [t aiso occurs in the Simla Forest Division,

Hyderabad  Assigned Districss—Yrom a report furnished by the
Director, Land Records and Agriculture, it is learned that the tree s
found i abundance in Berar,  Growing perfeetly wild, no care is taken
to propagate it outside the Forest area. The tree flourishes on rocky
elevated ground in poor red sgil. The Conservator of Forests, Hyderabad
Assigned  Districts, teports this tree as very abundant  through-
out the dricr and less densely wooded forests of the Melghat.  In the
forests on the West and South of the Talug it forms go per cent,
of the crop over large areas. The tree reproduces casily baoth
by sced and coppice shoots, it also poliards well. The fruit ripens
and falls in December and January, The tree reaches a height ot
50-60 fect, with a girth of 3-4 fect.

B. '771-76.
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Burma~—The Conservator of Lorests, Western

states that the tree is uncommon in his Circle. In the “Pegu Y’pregt '
E

Circle it occurs sparsely. Scasons of flowering and {ruiting March-
Apriland October.  Two varicties of the tree are said to occur.  These
are locally termed male and female.  The first is met with on hilly
rocky ground.  The second which bears larger leaves than the first
isfound in evergreen jungle.  The tree is said to atain a height of 1oo-
120 feet with girth up to 10 feet and over.  Reported to be scarce in
the Pyvinmana Torests, Yamethin District (Eastern Circle), where.
however, it grows wild attaining 2 height of 5o feet and girth of 8 fect.
Flowers in March-April ; fruits ripen in June. Enquiriecs made by

the Conservator, Temnasserim Circle, failed to confirm the report of

its;occurrence in Martaban, West Salween Division.  Attempts made
by the Conservator of Forests, Western Circle, to procure specimens
from the Minbu and Magwe Divisions of the Circle were equally
unsuccessful. ’

Properties and Uses. .

Gum-resin,—The gum-resin, Sélar gugul, occurs as a trins-
parent golden yellow, semi-fluid substance, which slowly hardens
with (?) time. Moodeen Sheriff says that when it is found in the
soft massive form it is known as Gandah ferozah; in tears (? truc
olibanum) it is known as kundur. Itis pungent, having a slightly
aromatic taste and balsamic resinous odour. It becomes opaque

when immersed in alcohol or in water, the proportion of resin to gum,

being much smaller than in frankincense, The opaque, soft, whitish
5 padque, :

mass produced by water when rubbed in a mortar forms an emulsion.

Indian Olibanum is consumed almost entirely in Central and Northern
India, and is never exported.

|
In the Upper Godavari it yields plentifully the resin Olibanum |

(C. 2. Gusetteer, 503). A sweet-scented gum, “bumt in religious
ceremonies and sometimes used to strengthen linic * in Rewa Kantha,
Gujardt (Bombay Gasetieer, VI, 13} A very commaon tree on all
trappean hills, conspicuous by its white and scaly bark. No such
substance as frankincense is extracted from it in Khéndesh. The
gummy wood is, however, used for torches.

8ir J. D. Hooker, in his Himdlayan Journals (Vol. L, 29), says

that while travelling on the mountain tracts of Behar he came across a
small forest of this tree near Belcuppé. The gum was flowing abun-
dantly from the trunk verv fragrant and transparent.  Dr. trvine, in his

B. 771-76.
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Dyeing.

Indian Ofibanum. .
Topagraphy of Ajmer (fage 138), s that the tree is ven prentitad
in the Ajraer hilis,  The gundalirose is the prepared gansre n i
simuar in appearance and qualitics to Venieg turpentme, fris Croae b
fromm Mewar, Harowtee, aud the Shelbawattee hills, and is consdere!
stimuadating. Anooll s diztnled from w0 sadd to cure vonenhi o
The cum-resi is also made into oimtment. Boismuch used in pans
me espeeiaiiv by the Jakherdes aen who paint with colovred e 0
Care mast be taken not to confuse this vumeresne with the €l o
num or Frankineense of Commerce, or with Mukul (~ Boswellia
sp.  and Balsamodendron Mukul). ‘The  Sanshnt nane
Aumburu, derived fronn the Arabic word Awndur, is et probad
\\'l‘uH’.!'.‘\ :LHKiul e the L‘,‘llmq‘vxin (vfl]:i\' .\].(‘(i(".\, h nlwl)'«l Ve HE
icted 1o fravkmeense, a substance which veaches Todin e Ao
and AMricas The true Sapshoit name for the plant s me=t probades
Swdiald fromy which s decived the Hindo ward Neded 0 wond oo
;L[»pcair that this is the Guergde of Sanshrit writers, which s dbesonledd
as moist, viseid, fraemms and of co’den colour when freshiv evnde L
(;(Kll\-;{ltg’lll of Qe present duy i+ todion Bdelinm (Balsamoden
dron Mukul). (Swrcon- Yajo Dymock. et Mol Do Ind
723.)

The cunis sdd 1o he cebdom, o over, colecied e the Dretaa
Pin Dstrict, The Conservaror of Poresto Pacjabe roportn
Fol oy t——

The gume-resi exudes on mjury oty .\ horizenias v, 2 dncbes
deep, is made in the stemy, and the cum which exudes e this
aud flows down the stenn is subseqguentiy coleaied, The gum g
be cathered twice i the year: coce i March from the hdisin
made i the previous Octoher amd enve again in fune frem baiien
nuwte W March.,  The quimntin annteny aftorded by cawch ree i
not hnown exactly, but is estimated atabant 2 Wse e coa cond be
landed at the Jagadri Railway Stanen forosars Ry-Soper 100 e
It is thougelt the Kadisar Forest might possibly vichl 2z o500 0 b,
of cutn avear.  In the Simia Forest Division the gum is s 1o
exude from the trees in March ar Aprils From Huderabnd Novimed
Districts it is reported that the pum appears W exude from e vee
only when the stem has been injured in some way. The best soten
for gathering the gum is August aud September. The pouiresia
i used to a very small extent @ some jrocess of dveng cloth
From 2 report {urnished by the Conservaior of Torests, 1'v2u Citdie,

B. 771-76.
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Burma, it is learned that the gum-resin cxudes from the bark, due };)RUOI}:S%(;SAIX?:}?’}S{
REP "

probably to some injury of the latter. .

neport by Professor Wyndham R. Dunstan. F.R.S, Director of
the Seientific and Technical Depavtment of the Imperial
Institute, on some Indian Guans, :

The gums which have heen examined are deseribed in a letter
from Dr. Gecrge Watt to Mr. Royle, dated the zud June, 1896,
which enclosed a copy of a memorandum, No, 286, dated 29th June,
1893, from Mp. Gamble, Conservatde of Forests, School Circle, North-
West Provinees and Oudh, on the subject. Mr. Gamble stated that
the local demand for the following gums, which are procurable in the
forests of the Raharanpur Division, is not very good, and that it would
be advantageous if new and hetier markets could be found for such
products, At present the supply is limited, bt if new markets could
he found, the supply of certain kinds, especially these of Jingan and
Pial, could bhe areatly fnereased. °

[ The four gums contributed by Mr. Gamble and reported on by
Professor Dunstan were as follows :~-Bauhinia retusa, Odina
wodier, Buchanania latifolia, and Boswellia scrrata. The
present review deals with only the last of that series and the passages
in Professor Dunstan's rcport that refer to the others will be
excluded., 4.}

Boswellia serrata.

Thisis 2 gum of an entirely different class, Tt closcly resembles
feankincense in its chemical propertics.  ‘T'here is lidle demand for
such a product in this country, but it might find a market on the
Continent as an ingredient for incense,

* »* *
* H*

Medicine, —Very little of a definite nature is known of the medi-
cinal virtues of this gum, It is probable that all that has been written
on the subject should be considered as applying exclusively to im-
ported Olibanum.  Dr. Dymock says that the Guggwlu of the Sanskrits
was regarded as a demulcent, aperient, alterative, and a purifier of the
blood.  The gum at the present day is used in rheumatism, nervous
discases, scrofuious affections, urina.ry disorders, and skin diseazcs

B. 771-
(8 771-76,




104 The Apricultural

BOSWELLIA

serrata. 7 Indian Olibanum.
MEDICINE. and is generally combined with aromatics. It is recarded as a

diaphoretic and astringent, and is used in the preparation of vintment tor
sores.  Itis also preseribed with clarified butter in syphititic diseases ;
with cocoanut oil for sores, aud as a stimulant in pumonary disease.
Mixed with gum acacia it is used ax a corrective for fou!l breath ; tdien
for any length of time in 3i doses 1 is said o reduce obesity.

Special Opindons.—“The gam-resin is used to promote the
absorption of bubo, and is applied locally,  The oil in 10 or 20 winim

,

C. M. Russell, Sarun, Bengal)  Refrigerant, diuretic, emmenagogue,
and clolic; doses 5 10 40 graids, used in aphtha, piacenta prewn,

doses is useful in gonorrhuwea, taken in emulcent drinks.” (Surgeon

amenorrhwea,  dysmenorrheea, sore nipple, gonorrhwa, ringworn.”
(Choona 1.all, Hospital Assistant. fubbuipore)) * Astringent, appiied
in the form of an ointment to chronic ulcers, discased hones, huboes,
cte.” (Surgeon W. Barren, Bhuj, Culch.)

The gum is said to be used by natives for makine healing oint-
ment. (Depuly Conservator of Forests, Panjab) "The sum-resin is
said to be used in cases of small-pox, the smoke of the burnt gu
having a benelicial effect.  (Conscrvator of Forests, Hyderabad
Asstigned Districts.)

Food—""The flowers and sced-nut are caten by the  Bhila”
(bombay Gazitteerr, X1, 27.)

The fruitis said to be eaten.  (Conservator of Forests, Hyderalal
Assigned Districss.)  The fruits are catable and have an acid raste.
(Deputy Couservator of Forests, Pegu Division)

Structure of the Wood —\Woud rourh, white when fresh cut,
darkening on exposure, moderately hard. 1t is not durable, bar it
has been reported that five sleepers made of it and soaked for seme
time in a tank filled with the leaves of Sukera (Terminalia belerica)
put down in June 1876 on the Holhar and Neemuelh Ste Railway
are still (1881) perfeetly sound and good. (Indose Forest Repore,
1876-77, quoted in Indian Agriculiurist of May 1893) ‘The timber
is rccommended for tea-boxes.  (Zndian Forester, 1X., 275)

It is used for fuel and for making charcoal, which in Nimar is
cmploved for iron-smelting.  This i a  common, and though
not very large, a very beautiful tree (in Panch Mahals).  Tts narrow
1 pointed leaflets and drooping branchies give it comethie: the ook of

the English garden acacia. Tts grey thdey bk i noiceabie, It

B. 771-76.
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yields a cheap resin, and besides for fuel, its wood is used in| TIMBER,

making platters.” (Bombay Gazetteer, 111, 199.) The wood which
is weak and soft is used for fuel only. (Director, Land Records and
Agriculture, Hyderabad Assigned® Districts) Timber soft, weak,
casily perishable and very liable to be attacked by insects. Used to
some extent for making doors and shutters, Also employed in the
manufacture of bowls and dishes. The timber is said to be sometimes
dyed vellow and sold as Haldu. Dead trees are largely exported for
fucl and a considerable amount of charcoal is reported to be made
from the wood of this tree. The pricg obtained for the timber is said
to be about one-fourth of that paid for DAasra or Sajar [? Lager-
streemia parviflora] poles; (Conservator of Foresis, Hyderabad
Assigned Districts, Amraoti) The evergreen jungle grown timber
locally known as the female variety, vide supra, is much larger than
that termed the male, oceasionally attaining a girth up to 15 feet : the
wood is redder and softer, and docs not float,  The hill-grown timber
is smaller but hard and durable. It is used for boat-hulls as it {loats
when dried.  In its hardness the wood resembles Z%izka.

In the Paunglia Range it is worked out to Hlegu Revenue Station
to a small extent for use as hulls of boats. A log 18 fect long by
6 feet girth is sold there for about seven rupecs. On the Zamayi
side it is worked out to a slight extent to Pegu town mixed up with
other unreserved woods for use as planking. A log mcasuring 18 fcet
by 6 fcet sells for about ten rupees.

B. 771-76.
( 8 )
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[ Dictionary of Economic Products, Vol, I1I, E. 151~165.]

CARDAMOM CULTIVATION 1N Tug BOMBAY PRESIDENCY.

A Note by J. W. Motrison, EsQ M-R-AL., Deputy Dircotor of Agrieul:
Poong, .

The paper which follows has been fePTOduced' ffom The BleéW

Bulletin by the courtesy of tl;e Suévey Commissioner and Director,
i ture, bombay,

Lanli Eggiiifizgd \:\itg}:lctllln]e “subject of cardamoms attentic')n is here .
directed to Mr. Mollison’s useful Note on ¢ Manures used in Kénara;
Spice Gardens ” given on pages 4=—8 of Agriculiural Ledger No. 3 0
Igoc';‘.his plant is indigenous in West and South India, and is found{ .
plentifully in the rich moist forest soils of K4nara, Mysore, Tr.s.\"ari: .
core, etc, It is a perennial herb. A full-grown healthy plant (;;;“. o
feet or more high. The leaves are lanceolate, narrow, long..::}, hnng 3
rather long petioles. They grow Sf)mewhat like ginger from ; lz:stén; g
The inflorescence is a spike, and it 8rows on a scape or leaf t:s;l o
which springs from the rhizomes. The scapes grow Ponz;l.llh iys' g
spread over the surface of -the g!'O\l.nd. The fr‘l}“lt:‘W_; t‘fiaf"elldﬁ]
commercial product, is a three-celled triangular capalt’t,cw,l e yblaék
white leathery covering: which e:nclosAegA numegous smac k.
angular seeds. These have,‘fa,::.f..l'ﬁSm{t taste snd X lvlﬁmq
The rhizome increases in size from year to d-an.old. plant,

E. 151:165..
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CARDAMONM th i e
TION. erefore, produce o
CULTIV.L 10N » P s a larger number of flowering stems and leaves

B than a young one. The leaves, etc,, die down annually. New growth
Je springs up. The plant can be propagated by subdivision of the
® rhizomes or from seed.

The crop is extensively grown in the betel palm ard pepper
gardens of the Sirsi and Siddépur tdlukas of Kénara. It thrives
under the same conditions of soil, elc., as betel Pﬂlms- o f:_\
but by preference is grown in a cool, very shady garden w};hphuti
kept continuously moist by favourable position. The essential \S()l
ditions for successful cultivation are— i eons

(a) A soil of loam or cla;y-loam-consistence kept by favourabl
position moist, but not wet at all seasons, Hronmble

(6) The garden should by its natural situation be prot
from strong winds and shade trecs should be prlovi(lcti;ed

If rhizomes are used for propagating the crop they are subdivided

and the subdivided portions planted with their leaves ulta;hc 13 " ?( ’

" The pits should be 18 inches squarc and deep and be reﬁlled(\-“llll P‘:‘-
ex‘cavated earth mixed with a good portion of leaf-manure“ l'l{he
rhizome sho'uld be lightly covered with soil and on no acco;mt bc
deeply buried. In Kdénara the crop is chiefly raised from sce Ic
The sceds are small, and therefore to secure even distribution i;l :I( ‘
secd-bed should before sowing be mixed with finc ash, A w -I‘lc
preparcd sced-bed with smooth friable well-manured soil i.s requi L I-
The manure should be old and thoroughly de ot it can

be crumbled into a fine powder. M cayed, so that it can

anure of this class if freel i
be crum afi « § reely mixed
i th1.1:pspnelr 1&;011, nges the degree of tilth most suitable for germi-
g all sceds. Leaf-manure is best, The seed when sown
1]

should be lightly covered, A bed 8 feet by 4 fect require

tolas of seeds. s about 2

e hould besom:.&\flhonucs re.commcnd that the sced before
sov! ?noisf o noa:rtxﬁclally germinated in folds of cloth or flannel
shsu]d o ;haken ﬁ°° Wet. The secds as soon as they have struck

‘ off the cloth on to the surface of the seed-bed
and - lightly covered with fine soil. The sced, if sown i
the usual way, takes a considerable time to , " el

a month. The SOWINg  season germinate—usually

in Kénara is in Se¢

: . ' { September,
Octot:)t.r. The ) b:dds Fequire protection from sun or rain. This
p L ::nh ; acl(iompdls ?1 ‘hby - the shelter of araised platform covered
. ith branchwood. ¢ platform should be three or four feet high

E 151-165. -
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The shade and shelter thus ‘afforded is beneficial during the whole c%ﬂ&‘ﬁ?o‘% 3
period during which the seedlings occupy the seed-bed. The seed- . .
beds can be sufficiently protected from rain by placing Branchwood
immediately over the surface. This is usunally the only protection
given if the seed-bed is otherwise naturally well sheltered. The leaves
and branches of the Nelii (Phyllanthus Emblica) are considered
best. The reason why they should be considered superior for the
purpose is perhaps open to conjecture. Itis confidently asserted by
the cultivators that the leaves and branches of this tree and other trees
common in the district prevent insect attack. The leaves, fruit, and
bark of such trees contain tannic acid, astringent resins and essential
oils,* and therefore it is possible and perhaps probable that the presence
of branchwood and leaves in contact or close proximity to young
scedlings may be poisonous or disagreeable to insect life and may
deter insects from causing damage to young seedlings.

Seedlings if they come up thickly should be thinned out! The
plants that are left should remain in the seed-bed for four or fiue
months. The beds must in the meantime be kept moist. Rice-beds
adjoining the garden are used sometimes as a nursery when the carda-
moms are first transplanted. Water must be available. A series of
narsow channels are cut in the rice-bed parallel to each other and 2 to
2} feet apart. The excavated soil is put on the spaces between the
channels. Thus flat ridges and narrow channels are alternately
formed. The cardamom seedlings are planted on the ridges, two [
rows on each und at a distance of 9 inches to 12 inches between plants. )
A mandap’is crected about 5 feet high of light bamboo or other avail-
able material. Palm leaves are spread on and tied to the bamboos
and these give sufficient shade and shelter. The irrigation water is, in
{he fair scason, so distributed that it trickles through all the channels
continuously. The ridges are thus kept sufficiently moist but not wet. {
In the monsoon the irrigation and drainage water must be directed as
far as pessible away from the nursery- The seedlings are kept in the
nursery for fifteen to eighteen months. They are then about 4 feet
high. Cardamoms are planted permanently in the- garden at two
geasons—irom March to June or from September to October. Tl}ey are |

# It is doubtful if the Nelli contains any oil, ‘T;mn’ic‘hn;idfj; believed | ',
to be the chief constituent, ED. = - R :

Cemy
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- 'CARDAMOM ———

. CILTIVATION,

Frulting
season.

"3
1,

. in heavy rain should be protected by a light coverin

usually planted in the same lines as the betel Palms and intermediate
between two trees. Pits 18 inches square and 18 inches deep are du
Part of the excavated earth is returned to the pit mixed with lcaf-manuri.
the seedling is planted and the pit filled up nearly level with lcaf—nnn:
ure, but the rhizome and roots should not be deeply planted. The lea;-cs
should be supported by one or two bands of plantain bast tied, in thé
case of each plant, to a stowt wooden stake securely fixed upri'ght in
the ground. The leaves would otherwise be beaten down by wind or
rain. The soil of the Bharan round each cardamom plant should be
regularly dug and weeded, I is asserted that vegctation of any kind
does not freely grow under car@amoms. Each plant gets leaf-manure
in March and April snnwally if the supply is abundant, otherwise only
every second year, )

The plants are in bearing the year after being planted, but d
not yield much the first year. The flowers come somewhat’ irr o
larly in April and May, The fruit forms during June and ]“l)’»cf:(;
branchwood. The capsules ripen irregularly, bugt :ol.;?; t‘: ;end
tember and October. These on one scape should be collectedz.
they ripen. They are ripe when they begin to change colo :
from green to yellow, and at this time should be ful] and firm ‘;;
the capsules are left until fully ripe they split and shed the s.°°d
Each capsule should be gevered from the scape and not plucked.
A portion of stalk should be left on each capsule. If plucked the
pressure of the fingers may burst the fruit, The frujt when gathered
is dried in the sun for two or three days and then handrubbed ;
the sun to remove the dried calyx attached to the apex of each fry I?
The drying should be gradual. Full exposure to the sun ma cau‘; .
the pods to split, and this damages the spice considembly ’The
capsules lose during dryage considerable weight and biﬂky. Thee'
are during exposure to the sun, to some extent, bleacheq, . ,
dry the produce is sold to dealers. The price ran
to R7s per maund of 48 seers, each of 25 tolas,

In a fully stocked betel-nut garden there can be 300 to 400 car-
damom plants peracre, A well grown healthy plant may yield up

When quite
ges from Rg4o

Lt 34 1b. of dry cardamom.. But on the average the outturn is much
less, often not over 4 tolag per plant. Light showers in April and

‘May are favourable 1o & good crop, but numerous risks atiend the

Ee%,
-

;cqlgivation of cardamoms.;;

" :The dealers bleich th?“cardamoms for certain -markets, also

(F W, Modlison)

ELETTARIA
cardamomu 11 «

sort:and pack the produce suitably. The water of ‘& well at Héveri
on ihe Soathern Mahratta Railway (Dhdrwdr District) is supposed

o have special virtues for bleaching and improving the flavour of |

cardamoms, Mr. E. C. Ozanna - describes the various processes as
under :— ) '

«Water from the well is drawn and taken to a suitable room.
A large earthenware vessel is filled with the water, into which pounded
antalkai (the fruit of soap-nut, Sapindus trifoliatus) and sikikarl
(£.cacia concinna) in the proportion of 2 1bs, of the former to % Ib.
of the latter for about 5 gallons of the water are placed and well
stirred. Another vessel contains a strong solution of common soap
in the water of the well. The mixture containing 2 Ibs. of pounded
soap-nut and Y ib, of sikikas suffices for 5 maunds (1 maund = 26
Ibs.) of cardamoms.

“Two women seated on tripods place a wide-mouthed earthen-
ware vessel between them, the Washing tub gs it may be styled.
Fight lofa-fulls of the well water (a large supply of which is kept
at hand) are poured into the tub and three Josg-fulls of the soap-nut
or sikikai mixture. The Jofa holds about one quart of water.

CARDAMOR: 3
cvz.nvﬂl@

Blexehin;

«The tub then receives & basketful of cardamoms weighing| *

10 Ibs, The two women plunge their hands into the tub and stir
vigorously for about one minute and then suddenly rest for about
the same length of time, and 28ain stir for another minute. A
thick lather results, This completes the first washing. The carda-
moms are baled ont by hand and transferred to a basket, where

they remain a few seconds till the water has drained off. The bas- |’
ketfull is received by two other Women sitting on tripods with a{"

washing tub between them.. T'I'his tub contains 7 quarts.of "tbetpﬁ:}e
water, I quart of the soap-nut gnd sikikas mixture, and oge of ghe,
solution. The cardamoms #re stirred as in the firgt. wash

the same intcrval of rest and are baled out .intp another basket. )

who sprinkles the heap till
« Next day when the st

flat roof of the h'ousg
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CULTIVASTON. fo“ll' or five hours to dry. The next operation is to nip off the short
, Ble:ﬁ%‘i“g }s:a ks. Th!s is done by women sitting in the house. Kach woman
. Starching. 35 a large pair of English scissors. She equats on the floor and
_ rests .her right hand which holds the scissors on the floor and fecds
the scissors with her left hand. The pace at which this nipping is
I._. done astonisbed me. The giglk is very small, and care must be

taken to cut it off without injury to the cardamom itself. [ saw
an old woman nip 9o cardamoms in onc minute.
“This done the sorting begins. The small ill-shapen cardamoms

are separated and. only the well-rounded ones picked for export

to distant markets. A woman sorts a maund per diem.

“I must now return to the first washing. The mixture in the
tub), after the first basketfull has been baled out, is replenished by two
or three quarts of the well water and a second basketfull washed.
The tub is then emptied and a fresh mixture made. The mixture for
the second washing also does duty for two basketfulls. The women
who wash the cardamoms gce paid 3 annas per diem. An ordinary
wage is 124 to 2 annas, The night-watcher reccives 4 annas. The
nipping is paid for by the piece at the rate of 14 anna per padi (1o
padis = 1 maund = 26 Ibs.). 1tis said thatan expert can carn 214
annas per diem. She mpst clip 13 Ibs. therefore; all other hands
emploved are paid by the day at z anngs.

“Desides this bleaching now-a-davs cardamoms are starched,
Starching was first introduced at Sirsi where bleachers had recourse
to it, as they had to compete with the bleachers at Hdveri, who were
experts in the art of bleaching, and who had established their fame
as such. The starched cardamoms look Whiter than the ordinary
bleached cardamoms of Hiveri, and the bleachers of HHiveri hove
therefore now taken to starching. T'he starch is prepared by pnundi'ng
together rice, wheat, and country soap Wwith buttermilk. Tl paste
is dissolved in a sufficient quantity of water and the solution is Sprin-
kled over the cardamoms to be starched as they are being rubbed by
the hand.”

In the Kénara gardens a go-called disease has appearcd in the
cardamom crops Within recent years and is undoubtedly now restrict-

ing the cultivation. The affected plants do not present any parti-
. cular indications of disease, “They simply become unthrifiy. The
leaves in parts become vellow and then these parts of the leaves wither.

E. 151165
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unhealthy appearances were first noticed locally, but now the disease,

if disease it can be called, is present in many gardens and extends over
a wide area. It may be taken as certain that the cardamom plant, like
any other cultivated plant, degenerates when grown for long periods
under precisely the same conditions of soil, climate, and without any
change in methods of propagation or reproduction. The vigour of any
cultivated plant can be renewed from time to time by change of soil,
change of seed, by rotation with other crops, and by other regenerat-
ing influences. The Kénara carda;mom crops have for a long period
been grown without any changes in the system of manuring, propa-
gation, and general cultivation, and I have little doubt but the diseased
conditions referred to have been induced by these causes. Within
recent years borers and grubs bave caused considerable damage,
and the cultivators assert as a reason that they have been prfvented
by forest conservation from using for leaf-mould-the leaves and
twigs of certain trees. These trees have astringent propesties, ?Rd
it may be true that leaf-mould made from such material would not
likely harbour insect life. The grubs cut throughthe leaves atthe
base and also cut into the rhizomes. Some of these grubs are iden-
tical with the large fat ones which are so commonly found in old
farm-yard manure. Such manure is commonly used for plants in
pots, and if these grubs are present they invariably cut through and
cut into the roots of potted plants. A gardencr, if he sees a plant*
withering or unthrifty, removes it from the flower pot and looks
for the grub and destroys it if found. I can suggest no other

remedy. The fruit of cardamoms are said to be eaten by snakes, rats, { . -

amd other vermin.

CARDAMOM.*

he effect is that' the plants have no vigour of growth. These CUARDAN (O,
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BAUHINIA RETUSA.
(GUM,)

{ Dictionary of Economic Pyoducts, Vol. I., B. 330-33. ]

SEMLA GUM.

A Report on its Chemieal Properties and Commereial Valfae by PROFE
WYNDHAM R, DUNSTAN, F.R.S8, Director of the Scientific and Tech
Department of the Imperial Institute,

While the examination, both chemical and commercial, of Bauhi-
nia retusa gum has not disclosed any important feature, it neverthe- |-
less scems desirable to publish Professor Dunstan’s useful and in.terest-
ing report. It is accordingly given along with such other particulars
regarding the tree as are at present to hand.

»

Bauhinia retusa, Ham. ; Fi. Br.Ind, II,, 279; Gamble, 161 ;
Ind. Kew, 1., 281, LEGUMINOS&.

Syn.—DB. EMARGINATA, Wall. ; PHANERA RETUSA, Benth,

Vern.—Kurdl, Ps,; Kandla, kanalla, kuayral, gwayral, kanlao,
semia, Hino.; Lada, XKorv; Zwar, Oraon.; Kalman,
KHARWAR ; Thaur, GOND; Kaimu, Lonarpucea ; Zewar,
PavaMav; Nirpa, TEL. ‘ : .

Habitat.—A moderate-sized deciduous tree of the North-West| *
Himdlaya, from the Beas eastward, ascending to 4,500 feet; Simla,
~Garhwal, Kumaon, and Central India,

B. 330-33.
( 8 )
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Semla Gum.

Lropertics and Uses.
Gun .1, vienls

resembiine cum arabic, It is eaten by the poorer ¢lasses, il i ]

to waterproof terraced roofs, Roxburgh savs: “ From woinnd- oo 1o in
the hark a browuish mild gum is |1rmhlcv<l."' It s used av o me licine
cither alone or in combination with other medicines,  The aomnal
export from Delira Dinis about 2,500 maunds.

“Isused asan external applicition 1o sores, Iy i< con i red as
an emmenagosue and dinretic by some native practitioners.” ( Syroen,
G. A Emerson, Caleutta) ’

Report by Professor Wyndham R. Dunstan, F.R.S. Direetor of

the Seientijic and Technical Department of the Lmperial

Institute, on some Indian Gums.

£ The ims which have been examined e deverilin) n
from Dr. Gecrge Watt o Mr, Royle, dated the 2l [ire, 1896
which enclosed acopy of o memorandum, No, 226, Jaied 2th Ium"
1895, from Mr, Gamble, Conservator of FForests, Schon! 7 '
North-West Provinees and Ouwdh, on the subject.

RENTRING

Cirele,

Mr. Gamble siated
it N v ! " M M M

that the Toceal demand for (e fosowi mums, which e Procurable

m the foresis of 1he S;Llnu‘;uq:ul- Division, is not very el ARTR IR PR

i cottd be ol
for such products, Ay present the SUPphy s hmited. Tan ey

it wound beawvantageons it new and  Detier marl o

oy . N 1 . ¥ g ) 1 M
markets cou'd be found, e supply of certain Linds, ceptiin s thoee

of Jingan and Pial, conld be grently inereased,”

[ The four gums contributed by M. Gamble an reported on Iy
P ofc.ssor Dunstan were as 1‘0‘110\\, :~—Bauhinia retusa, Odina
wodier, Buchanania latifolia, and Boswellia serrata. The
present review deals with only the last of (hat serjes wnl e prsiges
in Professor Dunstan's report that refer 1o (he o l

\ wers will be
excluded.—2£37. 1

Bauhinia retusa,

I3 2 - 1

“The sample consisted of large grounded teare amd irreralar
. nu
masses, together with small angular fragmens, he

opaque, brittle, breaking with a vitrcous fracture

tears were

,and brown in colour.,

Ihe fragments were translucent and varied in colour from o' low 0

brown. "T'he taste was bland and mucilaginous, though the sum was

not very soluble in the mouth. The percentage of moisture in the
BE. 330-33,
( 86 )
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natural gum was 13°5, and of ashin the dried gum 3'18.  When the %%%%%.%&Q?
gum was mixed with twice its weight of water, it swelled up, absorb- r REPORT
ing the whole of the water, and forming a «tiff gelatinous mass. It "
absorbed in this wav six or cight timesits weight of water. A 1ol

per cent. solution, made for determining its comparative viscosity,t

yiclded a thick mucilage which could not be manipulated. A 5 perl

cent. solution was therefore emploved, Tyven with this amount o
water, a considerable quantity of the gum remained insoluble, swell-
ing up and forming a geiatinous mass.  This jelly was removed by |
straining through musiin, and the viscosity of the mucilage determined. .
The solution gave the usual reactions of gum acacia and only very
faintly reduced Fenling's solution.  With iodine no colour was given,
showing the absence of starch and dextrine.  Though resembling
gum avabic in some of us properties, this gum is more like traga-
canth in its behaviour 1o water. Tt possesses considerable  gelati-
nising power.”

The viscogity of
the soliions vieided by these gems compared with that of a solution

“Compaiative determinations of viscosity.

of the he-t gum arabic, was approximately  determined by noting the
time falen by so ¢ ¢. of a 10 per cent. solution to run from a burette
fitted with a fine jet. In the case of the 2um from Bauhinia retusa
a5 per cent. solution was employed. The following table gives the
results obtained 1 —

Strength. Burctte time 1in

I ———— e —

seconds,
Gum arabic . . 10 per cent, 78
Odina wodier , . 10 . 58
Buchanania latifolia . 10 » 184
- Bauhinia retusa . 5 200

“ It appears from these results that a solution of the gum from
Bauhinia retusa is nearly eight times as viscous as gum arabic
solution of the same strength.”

“ The only previously recorded examination of these gums scems
to be that by Dr. Rideal in 1892 (Journal of the Sociely of Chemical
Industry, Volume 1L.), who was furnished with small samples by
Professor Pedler of Calcutta. Although it is evident from the pred-
minary results recorded by Dr. Rideal that the gums examined by him 4
were the same in origin as those now under notice, it is obvious that
their quality is different and usually inferior. It is important that

B. 330-23.
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attention should be paid in the future to the exportation of gum of
uniform quality.”

“Since the commercial value of the gums of the Acacia trpe niust
depend on other circumstances than those connected with their
chemical propertics, as, for examyple, colour, size, freedom from conti-
mination with extraneous substances, ctc., it was thought Jdesirabie o
obtain the opinions of several of the best known London dealyrs in
gums. They were each supplicd with small representative sampdes of
the three gums, and were asked to furnish a report on their prabahle
commercial value. The four reports which have been received may
be summarised as follows :—

“1. These brokers report 1hat they consider Bauhinia retusa
of small value, as large quantities of similar gums are recetved
this country from Persia,  They are chictly bouglu by Continental
dealers, and are said to be (reated by some special process and
rendered soluble.  Prices for these inferior gums are nig frge,—fram
10 to 20s. per hundredweighy .

‘2. The brokers report 11,y (here is on the English market a large
quantity of all kinds of Fas Indian gums, which renders it \'\:r)'
difficult to dispose of inferior qualities.  With reference () Bauhinia
retusa, it is remarked that this gum  closely resembles Peraian o
Bussorah gum, but it is not considered to POSsess Al the present time

cany commercial value. These brokers remark thag iy i destrable,
when intraducing a new gum, to ship it in large quantities of not ess
than, say, 5 tons, as English consumers will not trouble 1, i
new gums unless they are certain of obtaining a constan supply of
average quality.

¢ 3. The brokers report that all the samples are of ferior quality,
Bauhinia retusa is probably worth 15 to 20s. per bandredweigh, l

‘4. Bauhinia retusa is an inferior gum wornh abuut 195, e
bundredweight.”

“ One firm of brokers who reported on the samples, offered 1o 1ake
charge and dispese of any consignments of these gums  which way he
sent to this country.”

Structure of the Wood ~Reddish white, with ieregularly shaped
darker masses near the centre, hard, Weight 58 Ibs. per cubic foot.
Not used.

B. 330-33.
{ 88 )
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SALT—CHLORIDE oF SODIUM.
CE (COMMON SALT.) )

. .

[Dictionary of FEconomic Products, Vol, VI, Pt. I 1, S.604-80.]

Twe SALT SUPPLY or NORTHERN INDIA.

A Note by F. AsHTow, Esq, Deputy Commissioner, Northern India :S'all Revenus.
To this is added a shorb desoription, recoived from the Director, .Land .
Records and Agriculture, of Salt Manufacture in Bengal. -

[ The interesting information given in these pages was courteously {
placed at the Editor’s disposal by the Commissioner, Northern ‘India‘ o
Salt Revenue, Agra, and the Director, Land Records and Agriculture, |
Bengal, respectively, for incarp_orationin The Review of - Mineeal | -
Production in India, o : o 2

It has been decided by the Government of India that in fature |~
The Review shall be brought out every five years, and that a statement | -
showing figures of production shall take the place of the annual issge. | - °

Since these particulars kindlyfurnished in response. to the Editor’s |
call for information cannot therefore appear mZ‘i&;Rﬁ!‘W'f Mineral | -

- Production for some time to~come, it sccording s desitable .
that the papers should in the meantime b¢ jsevied in:the form of an}
Agricultural Ledger.~Eo. o :
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The Salt Supply of Northern India.

RAJPUTANA.

Sambhar

Lake.

Ty

The sources from wh:ch the s'zlt supplv of \’orthcm India i~
obtained are situated in Rajputana and the Panjab.

. RAJPUTAN 4.

Three salt sources are worked.in Rajputana 3 (1) the Sambhar Sait
Lake, (z) Pachbadra, and (3) Didwana. At aRthrec of these, salt is
obtained by the evaporation of brine under the influence of solar heat,

(1) The Sambhar Lake.—This is the most important source
and is the largest salt work in Indin. The lake is about 20 miles
in length, with a breadth varying from 2 to 7 miles. It is about 6o
miles in circumference and covers an area of about go square miles.
It lies in latitude 26° 5’ and longitude 75° §' and at a heiglt f about
1,208 feet above the level of the sca. The country surrounding it is
sandy and’ sterile, with the Great Indian Desert to the westwarnd.
The more north-westerly of the spurs of the Aravalli Mountains inter-
venc between the [ake and the desert country, and this intervention
has served to protect the depression of the lake from being filled up
with blown desert sand. .

The bed of the lake is composed of a fine, black, tenacious mud
very soft at the surface, but gradually hardening at Jower levels. It
shelves gradually towards the centre, the fall in 3'27 miles heing only

. 208 feet.  'The supply of water is derived from three rivers which

empty themselves into the lake; two from the Aravalli Litks 1o (he

« westward, and the third and largcst from the country to the nonh,

During the hot and cold seasons, these rivers are dry, with salt
efflorescence covering their beds ; but during the annual rains they
come down in flood and fill the lake toa depth of alout four feet
in the centre in 2 season of good rainfall.  With this depth the whole
of the lake bed is covered with water. The rainfall varies greatly ;

during the past 10 years it has fluctuated between 4081 inches
and 10°y5 inches per annam,  Evaporation on the dry sandy country
in which the lake is situate is extremely rapid, and in ordin: Y years
the whole of the water which accumulates during the rainy season
is evqporated during the succeeding dry months, leaving w crust of
salt on the lake bed. Occasionally, after an exception: vly heavy
rainfall, the lake contains water throughout the year.

.The density of the lake brine varies with the annual accumuluion

‘. of water. In a year of ordmary rainfall, it is about 3° Beaumé (the
: dgusityof sea water) at the close of the rainy season ; occasionally.

St280
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when the lake is.very fuﬂ it is less ; and durmg yea.rs of drought it is RAJPUTANA.
as much as 10° Beaumé. sgmphar

The salt in the brine of the lake appears to be denved from two
sources. The surrounding country is saline, and during the annual
rainfall a considerable quantity ~of salt is washed into the lake in
solution. The principal source of supply seems, however,to be
subterranean. A stratum of salt brine underlies the bed of the
lake at a depth of about 30 feet and under considerable pressure.
Except during years of very heavy rainfall, the whole of the brine in
the lake evaporates, leaving its bed .exposed to fierce solar heat in
a peculiarly dry atmosphere. But though this happens, the mud of
the lake bed always remains soft and wet, even during years of most
severe drought. This is probably owing to the evaporation of the
subterranean brine, and the salt in that brine is in such case drawn
upwards by capillary attraction and remains in the soft mud on the
surface of the lake bed. When the lake again fills, the water is
strongly agitated by violent winds Which prevail, and much of-the
salt which has accumulated in the surface mud is proba.bly taken
up in solution. The visible supply of salt is thus periodically
rencwed, )

Salt is obtained by three methods: (¢) from walled enclosures,
(%) from shallow solar evaporation pans constructed on the lake
shore, and (¢) from the bed of the lake. ’

(a) A walled enclosure is a salt work constructed in the bed of the |
lake, by enclosing a rectangilar space, with an embankmnient from five
to seven feet in height pitched with stone, in order to protect the
interior from the main body of water in the Jake, Within the enclosure;
large solar evaporation pans are excavated to a depth of abont eighteen |
inches, lake brine is run into these by 'gravitation to a depth “of about
twelve to sixteen inches, and evaporation by solar heat resuits in the |

production of salt, which forms i a crust from two t9. three ‘inchesin|

thickness on the bed of the pan. When ready for exiraction, labourers |
enter the pan with baskets, the crust is broken up, and the salt, after
being washed with brine, -is carried toa storage platfonn and stored
in oblong pyramids, with sides sloped to an angle of about 36 degreées,
and each containing about . 50,0600 maunds. .
white and of very good qua,hty‘ ot _ '
with steppes, the length of the dr}’sta.ls va:ym"g\}
much as an inch in length A walled * ench

f an'inch to as

The salt produced'ts | = .
' sidedy&ram:ds linedy .-

e hits of many;
facture bcmg ca.rned oneven when ﬂlehk@m so‘fuﬂof bnne«that g& R
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RAJPUTANA.| sufficient : i " avails by
p mctlll;;nt"lrca .of the shore is not available for production by other
Lake. s; during a year of drought the pans in it can be readily fivied

A

f;):‘v :r:;llitrs:rz:nzif?r:n:ihe s'c:nty supply of brine in the Iake receles
N reguimed :::1 properly excavated pans, the suppiy of
‘ manufacture conducted in such a manncr
as to obtain the best description of salt the lake is capable of produc-
u.]g. There are at present eleven walled enclosures at the Xakf The
sizes of their rectangles vary from 1,681 feet by 951 feet, to 4 1.50 feet
by 1,446. The smallest enclosure contains 20 solar cvnpdmti;m nns
each 421 feet by 152 feet ; and the largest 60 pans, cach 670 fc-lc; b
200 feet. The smallest enclosure has an evaporating surface of ‘z Q'(»)
acres, and the largest 18468 acres. ‘The entire evaporating surf 1c;- nls
the eleven e.nclosures covers an arca of 7357y acres, IJu:inq p. rood
manufacturing season, with all conditions entirely [avour;.xh‘cl the
production of the evaporating surface of these enclosures i A', '
6’000 - auads an acre, CS 15 about
- .(b) When after the close of the rainy season, the brine of the lake
begins to recede towards g centre, shallow solar evaporation )"ms’
about xoo‘ feet in length by so feet in breadih, are made ;ll(ml'. 11;:
exposed line of the lake bed, by scraping aside the soft surface };1 (l
and enclosing the rectangles with ridges of about a foot i‘n.'l .'.]yl[h
The brine is then lifted into thege pans with the aid of siune 1 ,“. ; lt~.
lined with skins'and each worked by two men, and is kepa '.Hu .Mxl\.( [T
of f.rom three to four inches until a sufliciency of salt has Ipr;ci‘l»i[r(tli\il
This salt is scraped up, placed in conical heaps near the pans ‘ : \ ;(
finally carried on carts and animals to storage grounds ‘ ‘11:;;:; ““]‘*' 'll-»
water-mark and there placed in heaps similar to those i;\ \'lL*l “T l
salt of the walled enclosures is stored. 1During a f;mmml,vl ": .1 l: *
from 4,000 to §,000 of these pans are worked and oceu m-," .ﬂ,l(;mm
miles of the lake edge. The salt is white and of good (I l'“‘“[{n ll 5
the crystals are small owing 1o the shallow depth of brilm: it
they are formed.
(¢) The salt obtained from the bed of the lake may be termed
spontaneous salt. When the lake brine has reached a high « -.c “:(
gravity and is beginning to recede towards the lake centre, it is “-lld-(‘]:c‘;

in which

‘within sections of the lake bed by means of rough retaining walls from

eighteen inches to two feet in height and breadth, built of double lines

of stakes lined with grass (Saccharum sara)® and the space between

. filled with lake mud. The sections of the lake bed 80 enclosed are

’ S- @2:&. <

—— e A ——
e e -

* = S. arundioaceum.

< (8

» "
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situated within workable distance of the shore and where the retaining RAJPUTANA.
walls are not likely to be affected by the main body of water when this | Sambhar

is agitated by storms and strong winds. The mud of the lake is as

much as two feet or so in depth, even within a short distance of the-

shore, and is so soft that it is not practicable to collect salt in heaps
except at places not far below high water-mark, Salt which forms in
these enclosures has, therefore, to be carried by labourers in baskets to
points on the shore where the ground is hard enough to admit of its
being placed in heaps, and consequently it is not economical to work
beyond a certain point in the lake bed, as the cost of carriage in head-
loads increases in greater proportion than the distance traversed.
Besides this, though the water in the lake is shallow, its extent is
so large that it has considerable force when agitated by strong winds,
and retaining walls built beyond a certain distance from the shore are
liable to be swept away. When the salt of an enclosure is ready for
removal, narrow pathways are made by placing layers of grass upon
the mud and these are used by the labourers for entering the enclosure

and lcaving it with basket loads of salt. Within the enclosure, the

men wade into the soft mud, carefully lift the crust of salt by placing
their outspread fingers below it, and collect it in their baskets. The
salt is then carried along the pathways to the nearest point where firm
ground is available and is there collected in conical heaps. It is then
carried on carts and animals to storage grounds above high water-
marks, where it is stored in the same manner as the salt of the pans
on the lake edge, in fact the grounds are used for the storage of both
descriptions of salt. This spontancous salt is of good quality, and the
crystals are similar in shape and size to those obtained from the walled
enclosures. During a favourable season, the sections of the lake bed
enclosed in the manner described, cover in the aggregate an area of
about six square miles. ‘ -

From what has been said, it Will have been noticed that the manu-
facture of salt at the Sambhar Lake is largely influenced by the annual
rainfall ; and this is so, not only 8s Tegards quality, but also jn respect
of general distribution of production.” Manufacture depends upon the
quantity of water which accumulates in the lake 'during each rainx
season, and this also influences .the seasons of oduction,. During a
favourable year, manufacture. commences during Jamiary or February
and continues with great activity uintil the commencement of the next,

ensuing monsoon about the: end of June or the beginning of July, "
g ] A N DR *

¥ S. 6()‘2#8(!.;-"‘?‘ ’

-Q"( 9 ) .

a _— > .

Lake.
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With a small accumulation of water, salt commences to form during

October or November and extraction of salt extends over only a short

period. The following figures will illustrate the influence L:.\;crciscd
- over the production of salt by the seasonal rainfall :—

Outturn of Outturn of
walled Lake edge Spontaneous Torat.

enclosure, pans, Salt,

Maunds, Maunds, Maunds, Maweads.
1894-95 « 41,58%475 22,15918 6,00/623 70,35,016
1893-96 o 35.82,543 9,206,514 6,20,247 s7.z§-fm$
1896-97 . 26,46,434 4,00,256 3,150 30,80,846
1897-g8 . 16,00.126 - 1R4,009 47494 18,31 629
1898-99 < 4398925  7,43.660 L7121 s317.712

The rainfall of 1894-95 gmounted to 27°32 inches, conditions were
favourable, and a large quantity of salt was collected. The fall of the
three succeeding years was 1563, 1518, and 14°96, conditions hecame
more dnd more unfavourable in cach year, and the outturn of salt was
inﬁg@ced- in proportion. During 1898-99, the fall amounted 10 ()nl.y
1095 inches, but it occurred in such a manner that the accumulation
of brine was sufficient to yield a larger quantity of salt than during
the three preceding yearly periods. The average cost of prndnuiu};
and storage of Sambhar salt during 1898-99 amounted 1o 3§ pies
a maund, exclusive of the rent and royalty payable on accm;m )m' lh;
lease of the lake, and expenditure connected with superviston of m'mn-‘

facture. Including such items, the salt cost on an average 3 I
1’06 pies a maund. .

There are great facilities for the removal of salt from (10

bhar Lake. The §}gxbhar branch of the Rajputana-Malw

. runs from the town of Sambhar 5 miles across the eastern e of (&
lake to the village of Gudha, and then *skirts the northern  shore l(
the small town of Nawa, 10 miles further on. All of the: w t’llc:l)
enclosures and storage grounds are connected with the main lin;: by
sidings, and thc aggregate lgngth of these latter is abouy 15 ,,,nc:.
The present price of Sambhn; salt is 4 annas a maund, and the fullo“;-
ing figures show the quantities sold during the past five years : ~—

annas

Sam-
a Railway

e Masnds,

" 1894-05 ' AR . 40,31,618
b ‘895’9§ L - . 315,724
i : 189597 . « +  39%3l3t0

. 1897-98 .
3o, 189899 . w

e, - 41,03.440
. 4"?6’743

o

e Ljﬁﬁ”’g"f - 125
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e stock balance of salt at the lake at the close of 1898-gg | RAJPUTANA.
amounted to maunds 43,24,074. : . >
Pachbadra.

(2) Pachbadra.—The source i3 situate about‘46 miles to the
south-west of the city of Jodhpur, the capital of the State of Marwar
(the Land of Death). Itlies immediately on the edge of the Great
Indian Desert and at a distance of about 10 miles to the west of the
Luni (or Salt) river. The source lies at a height of 359 feet above
the sea, and in a sandy valley about 12 miles in length, which runs
in a south-westerly dircction from the desert to the Lani river, a stream
which is dry except during the raipy season. Excavations have shown
that the valley is an ancient river ‘bed, and that the level has been
taised gradually to a height of about 854 feet by the accumulation of
silt and blown sand. With the immense sand hills of the Desert
contiguous to it to the west and north, the valley would have long
since been overwhelmed with drift sand, but for the circumstance that

the prevailing wind is from the south-west, in which direction the

country is less sandy. The source occupies a section of the valley.
about §3£ miles in length by 13 miles in breadth. Under this area,
brine springs exist, and it is from this brine that salt is manufactured.
These springs occur below the ancient river bed and ata depth of
about 11 feet below the present level of the valley. .
The method by which salt is obtained is peculiar. Pits of an
average length of 230 feet and a breadth of 6o feet are dug to the
level of the brine springs, and become filled with brine to a
depth of about 3 feet, The longitudinal axis of the pitsis from
south-west to mnorth-east, the direction of. the prevailing south-west

wind, in view to faclitating evaporation, -and as this proceAeds,‘
* more brine flows into the pits, until in, the course of about 3 years ]
they become filled with precipitated salt. To promote crystaliation {
and to encourage the growth of large crystals, branches of & ‘thoray |.

desert shrub (Lycium europ®um) are tf,:qﬁ "_i:ito"the ~ brine
in the pits, when precipitation is about_ to gommence. TFhe density

of the brine varies frothi” 20° Beaumé to' saturatioh: point (5% [
Beaumé). During' May and June, the heat is inte 98 122" in the

shade during some years, and. in the dry~ desm‘«'gﬁd‘}}efev‘,.ev‘apora,_.
tion is rapid. The annual .Af{ih&fa“ at Pachbadr%i’m" in .quantly
and ermtic in ‘disuibutiaﬁ- :;‘Ehe_mu?'.l,ff.aﬂ’ x
was 13°36 and 11°69 inches, }i&spect‘iyely.' ;

in in proper s

7:98 and 1898-9¢ "

g 2 1.v is independent ,‘_» .
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l:.:l'h:::::- 'of t.he brine s'pl.'ings and prevents precipitation in the pits with un-
desirable ranidity and the formation of salt in small crystals.
There are 265 pits in working order in the source, and the average
outturn of a pit is about 10,000 maunds every two years, or 5,000
'ma\'m‘lds a year. When a pit is ready for extraction, the mass of‘ull
. in it is broken into with short heavy poles shod with iron. the (!\(;r‘x\y
branches are removed and the salt obtained is stored ir; an oblong
pyramid on the edge of the pit. The salt of the source is of very
good quality. In some pits, it forme in perfect cubes about half an
inch square, and the produce of all is white and superior, The pits
are the property of the manufacturers, and the salt s purchased
from them at the rate of one anna a maund. The following 1 "l‘l’ f
show the quantity of salt produced during the past five ycars :— s
Maunds_
1894-03 * «  « . 1L09214
1895-96 .. . «  7:10,18g
. 1896-97 . . . . 7,22,7265
1897-98 * .« 496718
1898-99 7,732,303
- gr\;:jnugc :i(; :;nusf:;t;?mbging u.nin.ﬂucnccd by climatic conditions
" the pits is regulated by demand.  Sa) is
sold at 1 anna and 3 pies g maund, and the following figures g}
the quantitics disposed of during she past five years :— o
Maunds,
1894-95 .. . « 839818
1895-96 . . R . 597,114
1896-97 . . . . 6,43,102
1897-98 v 4 s 594,827
1898-99 e . . DIosIg
At the close of 1.893'99. there was a balance of maunds z
. of salt in store besxde§ a large reserve in pits rca('iy for \c {‘,45,'9“
Pachbadra is on a branch of the Jodhpur-Bikaner Railwa X':\Lli\fllh
_ can be removed from it with facility to arcas of consumptfo;my e
Pldwana. (3) Didwana.—This source is situated about 40 miles 10 the

SG 602;80- ’

north-west of the Sambhar Lake. It is surrounded by sandy

desert country, and_ the nearest station on the JOthUI‘-Bikancr Rail-
,way is about 28 miles distant, The source liesin 2 valley which is

apparently an ancient river bed running from north-eas

( 12 )

Ledger.
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west. A section of the valley about 2 miles in length by 1 - mile in |RAJPUTANA.
Didwana.

breadth, has been protected from the sand of the desert dr@fting from
the westward, by an isolated spur of the Aravalli hills which lies
immediately to the west of it. The protected scction of the valley has
a bed of black, tenacious mud and is very saline. A small quantity
of water collects in it during the rainy season, but this is rapidly eva-
porated, leaving a thin crust of salt in the centre.

Brine springs exist beneath the depression and the method of
manufacture is to tap these by means of wells, and to produce
salt by exposing the brine to solar heatin evaporation pans made
in the mud of the source. ' -

There are two clusters of salt factories :—one on the southern
edge of the depression comprising 46 brine wells and 222 evapora-
tion pans, and the other on the western edge with 7 brine wells
and 25 cvaporation pans, The brine springs lie about 12 fect below
the bed of the depression, their flow is abundant and practically
incxhaustible, and a depth of about 6 feet of brine is constantly*
maintained in the wells, The solar evaporation pans are on an
average about 8o feet square, '

The method of manufacture is extremely simple. The brine of
the source is of very high specific gravity, in fact very near the
saturation point, and salt forms in the channels as the brine is being
run into the pans. A depth of from two to three inches of brine
is maintained in a pan and, as salt forms, it is scraped up into ridges
with a wooden instrument formed of a section of plank attached to
a handle. This ridging of the saltis steadily carried on from the
time precipitation commences until the crop isready. It is neces-

sary for the reason that the brine is of 50 high a specific gravity when |,
it enters the pan, that salt deposits almost immediately and of coqrséJ

in very small crystals. By collecting the salt in ridges and moving
these about in the brine, the size of the crystals is increased, and

many of these are glued together into' small lumps about the size of |

small marbles. The greater the care taken in manufacture, the larger
{he number of these agglomerations, which consist of a number of

small cubes of salt adhering to each other.  Manufacture at Didwana,

is quite uninfluenced by the rainfall, which is very scanty in the|-

desert country in which the source is situate, . Thegupply of brine

4nd manufac- |

is always abundant, it is always of high specific _g(avity; ‘
ture can be catried on unipterruptedly for nine months of the year.

'1 S : ,(HTI3’ )

-
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RAJPUTANA.| But owing to the distance of the source Vfr(i)m“ll.lc> r;lx\\l\‘—lt_\‘(:’;ic
Didwana.

THE
& - PANIAB,

*

e

gboni 30 milesto the somth-west of the City of tDelhi

is limited, and a sufficiency of salt to meet the demand can be pro-
duced in the space of two or three months,

When f'xrsv- produced, the salt is' placed in conical heaps near the
pans, and is then' carried to storage grounds on the cdge of the depres-

- sion and stored in oblong pyramids, each. containing from jo.co0 to

1,00,000 of maunds. The cost of manafacturing and storing the sait
amounts on an average to about six pies a maund, and the following
figures show the quantities produced during the past five years -

R, Maunds,

‘1894'93< '.h . . . ) 4.!6.508
189506 <, . s 6,13,820
1896'97 e . . . 4,54.158
’897'98 . . . . 2,()7’450
1898-gg . . . . 2,321,817

Salt is sold at g pies a maund, and the following figures show
the quantities disposed of during the past five years (—

Maunds.
1894.95 . . . . 30121
!895'96 . . . . 3.04,078
1896-97 . . . . 2,77.235
1897-98 . . . . 2,78,403
1398-99 & . . . « 3,493,582

The carriage employed in removing the salt disposed at the source
during 1898-99, comprised 49,821 camels, 3,859 pack bullocks, 2,264
carts, and 5,645 donkeys. The stock balance of m:\nufn.clurvd'nn

in hand at the close of the same year amounted to 4,70,468 maunds

THE PANJAB,

Two descriptions of salt arc produced in the Panjab :—(r) sal
obtained by the solar evaporation of saline brine at (he Sll!l'ln?li
Salt-works, and (3) rock galt produced from mines and qlr‘\rrliuq
(@) in the Salt Range, () in the Kohat District, anq (¢) in the ’.‘\lzuu.li’

. State.

‘(1) SULTANPUR 'SALT-WORKS.-—These are  situated
. . and in the
Gq;gaon and Rohtak Dlsui'cts, and they are tapped by the Farakhna-
gar'branch of the Rajputana Railway. - o

M

$6028. ,
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SALT.
The country in which the Balt-works lic is sandy and. thdulating, P AR
and brine strata are met with at a number of localities " scattered . aver

about 15 square miles of country. The brine springs generally occur
in" the hollows between the undulations, but are sometimes found
below the higher levels, and the depth at which they are met varies
from 24 to 39 fect below the surface.

In 1867-68, there were 10 localities at which the brine springs |’

were worked for the production of salt. At that time there were in all
390 salt factories in existence, at which 3,799 solar evaporation pans

and 246 brine wells were in use. ‘Th@,yea'l_'l}: *aales_of salt at the works

then averaged about 5} lakhs of maunds. -

Though the salt of these works is white and clean, it contains only
between 81 and 87 per cent. of sodic chloride, and the presence of a
proportion of sodic sulphate renders it somewhat bitter to the taste.
Before the extension of railways to the sources producing superior
salt in Rajputana, their nearness to areas of consumption conduced
to the prosperity of these works, as the salt produced on them could
be sold at a rate much cheaper than salt brought from Rajputa:na. by
road over hundreds of miles of sandy and difficult country. Buat
when the Rajputana sources were tapped by the Railway, the inferior

salt of these works lost favour in the market and their trade gradually | -

declined, until now the manufacture appears to be a.pproéching the

period of entire extinction, Salt i8 still made at six localities, but the |

number of factories has fallen to 42, the largest number at any one
locality being 12 and the smallest number 3, ‘

The method of manufacture i somewhat expensive. Owing.to
the depth of the brine below the surface and the ‘sandy nature of the

sofi, the wells have to be lined with masonry and the brine has to Ee &

drawn up in leather bags with the aid of bullocks., The density f -

Sultanpur.

brine varies from 2°to 3° Beaumé; it is generally of lgwer specific 5

gravity than sea water. S e gty i
Besides its brine well, a factory COmprises a set 'df masonry
for solar evaporation, each pdn Qbemg ot a IOWerIevelﬂlm
above it, and each communicatiiiiy, With those above and below’ :
being drawn from the well the.brine s first r“n‘:ihtgthé;ﬁi’&h%ﬁ of the

series of pans, and after” beinig. .iaet_ained; in it foi:"a'i]ad'l: period for i,

evaporation, is run into the secun{,l,and $0 on until
pan of the set. On reachifg ihl&}”t he, brine.is;

point and salt is allowed  to

i c?’niplete

57 8. 602-80
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THE h i eaved 2o, teme rom the nae A i
PANJAB. the salt is scraped up, removed f . .
oas. heaps. Ttis am e d from the pan and stored in conical
Quantitics et y o.r sale. The following figurcs show the
anufactured during the past five years at these works :—
M
1:94-95 . e e . ::::;;
; . 1,
.&32.33 SN
. . . « 1,1
1897.8 . ., . . '6%':?3;
1898'99 L. . . . 6] .|66
The salt i :
- SOld'Sbﬂ‘etngm of the manufacturers and the rates at whicl
During 18§8-;9 :m vary greatly according to quality and dvnnnkl‘
but the great P .loes‘ flucruated between 9 pics and 8“1I'.nn'w an ‘ ll.
: . R v K 8
o 88 mauqnl?nmsy IWM disposed of at rates between 2 annas l,u;”( A
. ales du a q A8 and L]
follows ring the past five years have been ay
ogs . L L. 42:’(":?
1893 '
183;.32 . . . . l.08,133
8 . . . - LitL8y7
1897-98 ‘ . . . 80,0
189899 . . . . 7‘1'1;;
| Thcf sn;t gf the works i disposed of as manufactured, and at tl
‘ ’ LIRS 1LY I e
close of 1898-99 there wag only a small unsold balance of )
N alance of 2,654
n?&x ::LT. (%) ROCK SALYT ;-
e Salt
Ly (a) Mines of the S8alt Range.—This range extends for mor
h are

:)har;{ Isfo 1:mlIeS, from the right bank of the Jhelam riv
a‘n of the n.dl.lﬂ, the latter river flowing through its woste
mity. T.hc origin of the salt deposits is doubyful l;ut :;tf o
of-a'bcd in the range, at a higher horizon and l),mbabl ; ILf Siluri
origin, appears’ to indicate that the salt must bLe of) vl v
palccozoic date. very ancient
The salt deposits are very extensive, With scams of .
ness, and outcrops occur very numerously in the clifrs Ofgrlcft thick-
of the range and on the hill sides, The hills are a‘u 1‘& frorges
i Tonte o e v ey T LT U
: erlie

er to the right

presence

~ them.

AUnder,the Sikh Govempxent, salt used to be mined at 2 numl
of ‘places in the'gorgcs of the range. The method of m-imngmw»::

© 7 S. 6b2-80,
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us. The whole of a seam ofv'salt used to be

picturesque but dangero ,
excavated, leaving a series of dome-shaped roofs supported upon

comparatively slender pillars of salt, and as the upper strata’ pressed
on these pillars they were liable to crumble and give under the im-
mense superincumbent weight. The present system of mining is
based on scientific principles. The salt is excavated in a series of

chambers 45 feet in breadth, the sections left untouched between the |

chantbers being 25 feet in thickness. Under this system the subsi-
dences which used to occur under the old system cannot happen,
The mining is all done by pick and, blast, water being used asa
solvent of the salt, when driving blast holes. ”

At present, salt is mined at three localities, Khewra,#Narpur, and

Warcha, between the Jhelam and the Indus; and is quarried at Kala-
bagh, situate immediately on the right bank of the Indus.
xirewrA~The important Mayo mine is situate in the Khewra
The mine hill rises to a height of 700 feet above the level of
Regular excavation bas now reached an extreme height of
and a greatest depth of 130} feet below, the level of the
n this mine are very fine. The present
om two seams, one being 250 feet
The salt is of the finest quality

gorge.
the gorge.
273 above,
gorge bed. The seams of salti
supply of salt is being obtained fr
and the other 120 feet in thickness.
with from g6 to 98 per cent. of so
about half a mile in length by 3 quarter o
workings of the mine are reached in a horizontal plane and the salt
s removed by means of 8 tramway, which brings the salt

excavated i
down the gorge to the railway terminus

out of the mine and conveys it
on the plain below. Measare

lins within the mine cover a dist .
ion is paid for by cubic measurement, and the rate of payme_nt_‘hlg
R3-15-2°34 per 100 maunds. . A hundred cublc feet Of“u:is
equivalent to 135 maunds. About 1,000 persons are empl oyed’ ” tl.xe
mine. The following figures show the quantities of salt excavateﬂ "

the mine during the past five ng _- . .

.

dic chloride. Roughly the mine i}
f a mile in breadth. The

d from the mine mouth, the tramway
ance of about 7,000 “feet. Excava-} - -

Maunds. o
1894-95 et e 17.19.369f~ r
1895-96 %;:‘.' e s _‘!Q,Ss,ng"i
1896-97 N d '8-36'868 e
1897-08 P S T 195THIB. -
S RS - o A

8§, 602-80. .

ROCK SALT.

The Shit
Ranuge.

Khewra.
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ROCK SALT.

The Salt
Range.

Khowra,

Nurpur,

Warcha,

The salt is sold at the rate of 9 pies & maund, L\du\uv of the cost
of carriage to the Depbt near the Railway terminus and the sales
of the past five years have been as follows t—

Maunds.
1394-95 . . . . 15,900,803
1Bgse96  , .« 1940040
1896+97 . . . . 18,40,329

1897.98 ., . . 1975768
18y8-99 . . . 201,712 *
NURPUR.—This is a very qm'\ll mine which is worked only for the
supply of salt to the population of the country in the fmmediate
neighbourhood.  The minc is in a hill side within the varre of the
village of‘\urpur in the Jhelam District.  Excavation is paid for o
the rate of Rj3-12-0 per 100 maunds of salt sold, and the su'e price

is 9 pies a maund., The sales of the past five years were as
follows :—

g Maunds.
1994-95 . . . . 4122

1895-96 . . . . 4,480

189697 « .« o 4an

1897-98 . . . . 4.405

18y8-99 . . . . 4105
w.aner.t.~This mine is situate in the hillside at e entran
of the gorge of the village of Warcha in the Shalipur Diviricr, 1t s
a small mine in which only about 100 persons are emploved, the
salt is conveyed 10 the mouth of the mine by the miners, and
carried away thence by traders. 'The excavation s paid for (e
rate of R3-12-0 per 100 maunds of salt issued 1o the rade sl

15

the sale price is 9 pies a maund. ‘T'he mine is situated at adi cuice

of nine miles from the Ganjial station on the Sind-Sagar Section o

the North-Western Railway. ‘The salt is carricd on came's (o the

Ganjial Station for despach 10 areas of consumption by raiiway
and also to Shahpur for conveyance by boat down the river ]I;(-Z\m':.
Sales during-the past five years have been as follows ;—

Maynds,

1891-05 . « e . Loly3,

1Y93-46 . . .. 85,1438

1890-97 .« .. < e 99,028

1897-98 e e e 73,512

L 189899 B 8y
8, 602-8o. .
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KALABAGH,~The salt quarries of this locality are on the slopes | ROCK SALT,

of a hill which stands near the town of Kalabagh in the Bannu Tl;l:n%&;l_t
District and on the right bank of the Indus. Seams of rock salt, Kalabagh.

many feet in thickness, are exposed on the slopes of this hill, and
these are quarried by pick and blast. The salt obtained is conveyed
by the miners on pack bullocks to a dep6t on the bank of the river
and is thence taken up and down the stream, or across it to the Mari
terminus of the Sind-Sagar Section of the North-Westem Railway for
distribution over the country Cis-Indus. .

Excavation and conveyance to the depdt on the river are paid for
at the rate of Ry~0-o0 per roo maunds of salt sold. The following
figures show the sales of the past five years, the sale price being 9
pics, the same rate as at Warcha, Nurpur, and the Mayo mine :—

Maunds.
1894-95 . . . . 80,324 ,
1395.98 © . . . «  931I52
1896-97 . . . . 83,101 )
1807-08 . . e © Lo4,254 "
1898-99 N . «  1,19,819

The total quantity of rock salt obtained by mining and quarrying in
the Salt Range during the past five years is maunds 1,0L,71,791, of
an average output of maunds 20,34»353 a year, i N

() Kohat—The deposits of rock salt in this district’ are classed
with the nummaulitic beds immediately overlying them, but it is not
certain that they are eocene, They mray be said to be early tertiary
and are more recent than those of the Salt Range.

The Kohat salt deposits are immensely large, and it has been es-
tincated that they amount to over 150 millions of tons. At Bahadul
Khel, 2 locality immediately on the . border, there is, for examp)e,

exposed rock salt which exists oOver an area about 4 miles: in |
Jength by a quarter of a mile in breadth, and inir some of the |-

visible salt seams are over 1,000 feet in. thickness. Kohat salt is of
a grey colour and impure in appearance, “but analysis has shown that
it contains from 9o to ¢6. per cent. of sodic chloride. When pul-
verized, it appears as a white powder and loses us dnstmctwe grey
The method of. obtammg the salt is by quarrymg w‘ .,;pck and
blast, from e‘iposecf salt seams, - Quarries were’ worked at five local-
ities down to 1897- 98 but at. present salt i qg:&vated at only four,

tint.
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Cobat. ‘ zrlocai:t) having been closed during the interval.  The following
gures show the sales from the quarries during the past five years :—
Maunds,
120495 . . . . 501497
1895-96 . . . + 785470
1896-97 . . . . 496,170
0198 . . . . 32204
The © . 9o-99 . . . o 402,375
- edronucr 'war and the enhancement of the duty affected the
ra(ear.x ﬂ.uctuatxons appear in the yearly sales. The imdc is now
rcco';"tlsrmg itsclf and returning to its normal course, |
}10 colst of excavaiion is paid to the miners by the traders whao
Purc m.slc the salt at the rate of about onc anna a maund.  Salt jsy
. . NN NSNS
;13} rough irregular fragments, but at two quarrics Bahadur Khe! and
y . ) ' LLaeN M ST
f\ arrack, rectangular blocks are also in demand.  These Iatter
o ) \ . b atter are
ro;nl five to six inches in thickness and from a foot upwards in 1t ll(
) ard: (G
?:](t )rcml;ﬁ, and weigh from 15 secrs to onc maund This shape f i
itates packing on anima » : . e
MandL Is for transport over rough mountain rowls.

(¢) Mandi.—Thig js a small Himdlayan State lvin nortl
the K?ngm valley in the Panjab.  Rock salt is fo‘um}l{inmr'l l_,m“ of
localitics, Guma and Drang, about 2> miles distant fron ‘. it at two
and on the main road from ° nocach other
Kulu valley.

The salt of the Mandi Syare appears to date haek '
tertiary and is therefore about the same ase ‘:u-{}:. ll.” l.h(- Cary
Kohat District, and more recent than the (IC];osits.o[ Lxl( l l:"\ym .M the
The salt is dark, reddish grey in colour, and is s l.(,}l ‘1‘1'1\411:;('.
analyses showing that it contains only from 66 10 7' jt \t 1t ”_"l'l”'_",
chloride, Jper cont. of sodic

The salt is obtained by quarrying with pick ang blast, At
the seam forms a section of the bed of a small rrwin.c‘ l . t (.lum;l
small stream trickles, This water is sometimes used ;O\m \\ilnghu_
large fragments from the seam. At Drang the Sm;n( .‘nfr cutting off
bottom of a small valley, below the bed of a strc:un‘ " at the
is downwards. Sales of Mandi salt during the pa
been as follows i—

alampur in the Kangera Bistrict, 1o (h
v o

» and the quarrving

st five years have

. Mamnds.
Boos - kg
i8gbo7 L L L L b
1897-98 . . X . 'v94‘
189899 . . . 032

S. 602-80. P hebs
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SALTPETRE SALT. o
Saltpetre is produced in large quantities in Northern fndia and in
the Province of Behar in Bengal. Owing to the presence of potash
and decaying organic malfter being more abundantin towns and vil-
lages than elsewhere, the nitrous ferments show the greatest activity
in the soil of such localities, and the profitable manufacture of saltpetre
becomes possible and is carried on. A proportion of sodic chloride
is always present in the nitrous soil which is utilised, and this, when
separated from the saltpetre with which it is in mechanical admixture
is termed “ Saltpetre Salt.” When first ohtained from nitrous soil,
saltpetre is in an impure state, owing to the presence of earthy matter
and chloride of sodium and other salts, and it is termed “ crude salt-
petre.”  This crude substance has to be purified before it is fit for
export, earthy matter being removed and foreign salts (sodic
chloride particularly) eliminated as much as possible. This purification
is effected in refineries, which are scattered over Northern India ar;d
Behar, and there are also a few in Calcutta, During 1898-99, there
were 36,997 crude salipetre factories and 570 refineries in Northern
India and Behar, and 13 refineries in Calcutta, The refineries
utilised 9,83,694 maunds of crude saltpetre, and produced §,55,790
maunds of the refined substance in a condition fit for export. o
Saltpetre Salt—ihough Wwhite in colour, is not in favour with
~onsumers at many localities, 88 apart from its fineness of grain, it
has a faint nitrous taste, When sale can be found for it, it is passed
into consumption on payment of excise duty ; but when it cannot be
disposed of in the market refin
figures show the quantities of saltpetre salt excised and destroyed in
bond, during the past five years i— .
By T
Mawnds. Maunds. Maunds,
1804-95 ¢ o 55133 12,991 . 68,124
1895-96 ) . 72t°35 16,9 19 - 88,044
1896-9/ . . 77l652 65,903 1,385,555 -
1897-98 o o 7US3L . 67:533 . 1,39043
18g8-:99 .+ . 51250 31,366 81,616

"
.

ers destroy it in bond. The following |

SALTPETRE
SALT.

Saltpetre.

Saltpetre
Salt.

s,
o

Production of salt is dependent upon the ‘state 0
export trade in saltpetre. ' Co e

'E'_:;:t?my of the |
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Sagll’a& . BAMBHAR SALZ'-‘--m following figures show the distribution

_of this salt during 1898-99 - $

o . .

1 "~ North-West Provinces and Qudh wh Maunds,

The Panjab o . . . o 28.23.56:

Rajputana . . X . s 2,068,725

Central India . . . . X 5:33.643

Central Provinces . . . : ?,36I,61 5

Bengal LI . . . . l3:457

Vv . 925

ToraL . 39,24,927

* Eron

and Oudh, and the eastern districts of the Panjab.

Exports to the Central Provinces are small, as th
wralt from Bombay. The small quantity sent to
sumption in the Province of Behar.

Sambhar salt is in .extensive usc-in the North-Wes Provinges

Itis consumed i

oyer. Eastern and Southem Rajputana, and largely in Ceutral hlia

ere it meets cheaper
Bengal was for con-

Pachbadra PACHBADRA SALT~The sait which issued from s sour

& during 1898-99 was distributed as follows :—
Rajputana .

Central India . | . ° ° -
Central Provinces | . . ;
North-West Provinges and Oudli . :
Bengal . . . . . . .

' ToraL .

in Central India, and to a considerable cxtent in th

Maids,
2,95,201.0
lt‘)?-‘).“!
l’().;")sl
1,44,225

300
——
7:41,600

Pachbadra salt is consuthed throughout Wester, Rajputana, i o1,

e Central Provinces,

It has recently cntered';beanh-WeSt Provinces and Qyuqy, iy, somewls
large quantity. The smalt Quantity sent to Bengal wag for w“mm‘;‘

£R
.} tion in the Proyince of Behar,
© Bdwane.] DIDWANA 8ALT~The issues of this salt duri
r . T
Salt.; distributed as follows s g 1898-99 were
- The Panjab TR . . Maunds,
Rajputana - ,° 7 . 3.;\3.283
E w AR ¢ p ¢
- J 5]
s 393,087
L TN

-

4ng the desert country being jputas
k qmed in the Jaipur, Jodhpur, and Bikaner States, |
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SALT. .

The main Seld fof the Mﬁpﬁm of this salt m},e country in the
Southem Pﬁﬁjab 'th the eﬁét'g'hrd' of the river. s“tlej»._ﬁhé"di{’_g‘iqts—)?qrd‘er-.
the largest consumers.. In Rajputana, the
salt is largely const '
and small quantities are sometimes sent to Bundi in Southern Rajputana
A small trade in this salt is” sometimes carried on with the Mozulfer- |
nagar and Saharanpur Districts of the North-West Provinces.
suLranpur saLr.--The following figures show the distribution

of this salt during 1898-92__’

P s Maunds.

The Panjab  + < UL TG R S 979 :
North-West Provinces and Oudh < e« 75888
R . ToraL . 77837

R T

The principal areas of consumption of this sal are, the Dehra Dun
District and the hills to the northward, and the Terai and the foot

hills of the Himf4layas from a little to the east of the Ganges river

down to Sitapur and Kheri in Oudh. I :
SALT RANGE SALT.~~The distribution of this salt for 1898-99 isy
shown below :— S 'j{au,,d;,‘_‘.i 2
The Panjab, Kashmir, Sindh, and Baluchistan ~ , 18,68,863 -
The North-West Provinces and+Oudh, and o e
Behar in Bengal  y» e .

Torar . 32,27,130.
N R —

This salt occupies the. whole of the Cis-Indus Panjab, with the |- |
to the extreme.ecast (occupied by Sambhar |- .-
ordering on the Bikaner desert (where Did- |

exception of the  districts

®salt), a fringe of country bo g on the Bikaner desert (
wana salt is consumed), ?le_hllly tracts l.?-*thg_.‘;i“"eﬁh‘?}
and to the northward of‘_‘_tbgt__yailey‘ (occup‘n‘:dﬁ?y M
consumed throughout Kagpmu'. and Small-qumﬁﬁﬁ, are B¢
and Baluchistan, It is. m‘w

country east of the river GbogT:

AREAS
COﬂgﬁmP-
-2 TION.

" Didwana
T Salt.

Sultanpur
.Salt.

+Salt Rage
' “SP‘Salt-

North-West Provinces compr

wondimient: Medicinalip 8

&'in

228 BTy
B&

to be found everyw '




138 The Agricultural .
SALT. | . The Salt Supply of Northern fndia.

A:f f‘: KOHAT SALT —As this pays a lower duty than the rest of the salt of
CoNon T ‘ Nor.them India it is confined. to the country Trans-Indus. Issucs
Kohnt during the year 1898-99 were distributed as follows :— .

’ . Maunds,

The Panjab-Trans-Indus « . « o« .« 323805

Swat and Buner . . . . . . 98,149

Kabul - . . . . . [ . 49,321

Torat « 463,375
The city of Peshawar is the principal mart for this salt, maunds
. 1,81,183 having ‘been sent there during 1898-99. A considerable
proportion of the salt seflt to Peshawar is exported across the border

to meet the wants of the trans-border tribes.

Mandi MaNDI sarT~Theissues of 1898-99 were distributed as follows :—

To Hill district Beitish Maunds,

To Hill districts in British Territor . . . 1,063

To Hill States . .e i . y . . . ;S}’S;

. Torat . 1,126,715
The salt is consumed in the British districts of Kangra (including
its subdivision of Kulu) and Simla, and the Hill States which import

. it are Mandi, Suket, Bilaspur, Rampur-Bishahr, and Chamba.
S“L‘S“‘"‘ ‘ SALTPETRE 84LY.~This is consumed locally in the Provinces in
. which it is produced and JOften in the immediate neighbourhood
_of the saltpetre refineries from which it is excised.
TRAFFIC i TRAFFIC INTRE SALT OF NORTHERN INDIA,

s;\i{:‘r. ! The following statement shows the production of salt within thiv

. Snitpetre Salt

area during the past five years ;o
Northern India production of Salt,

1894-93. ) '895’96' 1806-07' 18()7-()5_. IS‘;,“-Q').

Mds. Mds. Mds. Mds. Mds.
Samhhar .| 36:45:508 | 40,231,752 | 404153 | 49,56,180 | 39,2427
Pachbadra .| $08102 | '5o43857 | 679753 | 598.102 | “7.41.000
Didwana .| 34771 3525.465 278,556 | 2,728,278 | 2,093,082
Sultanpur . 95,11 1%8.129 | 1,711,376 79.393 77.837
Salt Range | 17:83:646 | 31,51,088 | 20,48.563 | 21,78,533 | 22.27,170
Kohat - . .| 5914 785470 | 496170 | 323,404 | 462375
. Mandi . 128y 1,372,331 | 35361 1 124,632 | 120,15

55133 | 73,025 73,652 71,521 51,350

B

. 7’;45666 82;31,617 78;54 564 ) 77/09,043 79,063,976

( ;-,?4 ) |

L
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) The Salt Supply of Bengal. ) SALT.
These figures represent actual issues of salt from sources of supply | BENGAL.
to areas of consumption. : e ,
BENGAL, Presidency
Division. *
Presidency Division :— 2 4-Parganas

24.PARGANAS—Salt is manufactured in the southem thanas of the
district of 24-Parganas comprising the Sunderbans. The soil is
impregnated with salt and the tidal rivers which pass through’the
forest leave a rich deposit of saline earth at the time of the spring
tide. The manufacture of saltis carried on from November to April-
The manufacturers are the descendants of°the Molanghis who used
1o make salt in these tracts when the manufacture was in the hands of
Government. They are Hindus and Muhammadans of the lower order
and are of a turbulent character. They are engaged in the manufac-
ture for about 25 days in the month and they transport the product by
boats, head-loads, etc. The operations not being warranted by law
an officer was deputed in 1896 to investigate the extent to which the
manufacture was carried on ; the following particulars have been taken
from his report (—

There are two processes for the preparation of salt. The first i
a simple method. The brine scraped off the earth is kept in an earthen
pot mixed with saline water and another pot is placed underneath.
The brine which filters through an aperture down to the pot below is
boiled and salt is produced. In the second process, two pits of differ-
ent dimensions connected by & drain are dug out at different levels.
The upper pit is larger, but the lower pit is the deeper of the two. A
cover of straw or leaves of trees is placed over the mouth of the larger

pif, and on this layer of straw or leaves the saline earth is spread, |
ine water is then poured over it and a process of trampling under |

sal
foot goes on in order to thoroughly mix the salt water with the saline

carth. This being done, the connecting drain which is stopped. up |

while the trampling is going on is now opened, and thus the salt water

finds a ready passage through thisdrain to the -lower  pit. This |

Jistilled salt water, called the brine, produces salt when boiled.” Four

seers of brine produces a seer of salt. These ﬁits;jdtvc. gh_‘; pnrpa rpose of |
ers which vary in size, the diameter of the larger pit being genierally |-
Each filter produces brine for one: furnace which is” ¢on=

fil
6 to 8 feet.

structed close to it. The f“,ma?ese?g madgfk’stﬁﬁp 41?‘;5"3 used for

PR 178, 602-8p,
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SALT. The Salt Supply of Bengll.

BENGAL. making molasses or gur, Two earthen walls parallel to each other
Psfél'ggr"fy are raised from three to four feet apart, from four to five fect in height,

24-Parganas |

a

Rajshahye
Division

Pabna.

Orissa
Division.

Purl,

and from six to enght feet in length. The space betwcen the two
walls is roofed overin the form of a dome with an admixturc of stiff
mud and twigs. Circular openings varying in number from four to ten
are left in the domed roof and iron boilers are placed apon the openings
of the farnaces, a brisk.fire of fucl bemg kept up all the time between
the parallel walls. The salt deposited in the boilers is removed and
placed upon a heap of ashes to drain and dry.

The quantity of salt praduced in the Sunderbans is roughly estimated
at 2,50,000 maunds (9, 4 ton.s) pef annum. Such a large quantity
is not all consumed locally. A portion of the product the cxact quantity
of which remains to be ascertained, is carried to the neighbouring
districts of Khulna and Midnapore.

The salt produced by the second process is said to be almost as
good in colour and taste as the foreign salt which is brought to the

[ e district from Calcutta and can be distinguished from the latier by

expgerts only. It is, however, sold at a cheaper rate, as the sale heing
unauthorized has to be conducted with secrecy.

Ragjshaye Division :—

pannN4.~There is no production of salt here. Thesupply of <altis
of more than one kind, vrs., Br/, Karkach, Sandhab, K'haurs, and iver-
pool. The last named is only for consumplion and largely used.
"Karkach and Sandhabd too are consumed to a limited extent. A7 i<
used in the preparation of specific medicines by native physicians. It
is also given to horses with their food occasionally.  A%anri is ouly
used in tanning. All these varicties are imported from ¢ llulll .
Except the. szerpool ka all the salts are Indian,

Orissa Division :— -
puRrr.—Salt used to be manufactured at the mouth of the Devi
river and on the bordets of the Chilka Lake. There was no manu-
facture near the Devi river daring 1897-98, but in spite of the large
stock of the commodity whkh had accumulated at the factories on the
Chilka, the total failure of the crops in tracts berdering on the lake
having caused severe dlﬂ!ress among the people, manufacture
icthere was ordered to be continued as @ relief measure,
jﬁ- 25 There was a Efﬂt dﬂcrease in the sale of the salts manufactured
'-m 1897-98 this decreasg, the Collector explains, is due to the opening

L‘ dger- £41
o The%lt Snpply of Bengal, .. %% .| SALL
of the East Coast Rarlwﬁy for traffic. This no doubt permxts of

Madras salt being’ sold at a cheaper rate than Puri salt as tlié" Madras
factories are situated near the Railway line. Chilka salf is also said
to be inferior in quality to that of Madras and not so clear. This too
affected the sale periodically,

BENGAL.
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IRON.

[Dictionary of Economic Products, Vol. IV., 1. 440-71.]

Tue IRON INDUSTRY as CARRIED oN 1N BENGAL AND THE CENTRAL
PROVINCES.

Extracts from the Reports on the subject furnished by Deputy Commissioners
and Forest Officers. -

-

It may be well to state that the particulars herein given have
reference to the calendar year 1898. They were obtained with 2
view to their publication in the Review of Mineral Production in
India for that year. The Government of India have, however, decided
that in future the Review shall appear every fifth year and that the
annual issue shall be replaced by @ yearly statement showing figures,
of outturn only. .

Under the circumstances it seems most desirable to issue the
information in the present form of an Agriculiural Ledger.

The Editor's acknowledgments are due to the Director of
Agriculture, Bengal, and the _Commissionelj of Settlements ar}d .
Agriculture, Central Provinces, respectively, for their kindness in
placing the information at his disposal. 5

Tuz IRON INDUSTRY 1v BENGAL. -,
Burdwan.—There is only one Iron Factory, name}y",('" : I.Sara.kar [bugfs%‘nu
Iron Works, situated in the Raniganj Sub-Division, Wh”f_ P irom, a5 - )
well as pipes and various kinds of castings are producede'_;ﬁ;-_?, (.yb.ta.ms I
the iron ore locally, partly in Raniganj and partly in the adjoining |
district of Manbhum. The ore is found generally on the surface o,
within a depth of five fect. The lime required at the Factor 1§

imported from the Central Provinces.

2
e

1. 440-Y1.
( 29 )
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. Traces of old furnaceson a very small scale with slag heaps, seen
in the Bacakar neighbourhood, show that the iron ores hal certainly
becn worked before the iron works came into existence.

Excluding those who are employed in the production of coal, coke,
and lime, seven hundred people werc engaged daily in collecting the
ores and bringing them to the works. In the smelting works between
four and five hundred meh and in the foundries twice that number
were daily employed.

The wages vary from sig pice a day earned by the common coolic
to onc rupec or more earned by the skilled workmen.

Forty-one thousand three hundred and cighty-seven tons of iron orc
werc brought to the works at a cost of R97,741. The output of pig-
iron amounted to 19,730 tons valued at R9,44,073 and the manu-
factured castings amounted to 7,8 33 tons valued at R6,33,772.

’I“he Fast Indian Railway Company takes a large quantity of piz-
iron from this Factory. The Oudhand Rohilkhund Railway Corm-

~+Rany and other lines take castings. The castings consist of pots,
slecpers, water pipes, ete.

The condition of the Benga! Tron and Steel Company’s business is
now most satisfactory. A few years ago it was the general idea that
the works would have to be closed, but the present management b
completely changed that state of affairs.

Birbhum.~Iron ores occur in and about Mahammed Bazar and
.clscwhcre, and some twenty years ago Messrs. Burn & Co. cstablished
iron works at the above-named place, but ultimately abandoned them

as unprofitable. Iron ware is manufacturcd in parts of Birbhum for
local use,

Howrah.~~Thera are fo

i ur iron works in Howrah of which detoiled

ormation is not at present available.
Midnapuyr,

—There are block-iro in  diffe ;
Pargana. Sildah, lock-iron ores in different parts of

are tsed b They ??e in heaps on the surface of the canth and
used by the blacksmiths for preparing iron called Genrs iron.

The iron stones are crushied into powder and layers of the said
Pawder with coal between the layers, are arranged in % circular kiln.

, 7» ‘Tx:’? fire 'ig e tolt. Aﬁq they are well burnt they are taken out
4. and - beaten with & hasimer for some time uniil they are converted

2 into pure irom, This is the rough mode of preparation in use here.

- A Parwant of a Nénlinkm,~fonmdry, the manufacture of this class

"’-:pﬂf‘, h'onw wned on On 2 very small scale, but the iron is of a
I.mi A o y
R ( 30 )
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superior quality. The estimated production is about xoo maunds,
valued at R500. - e
24-Parganas.—Iron scales are manufactured at Arh-Debhoy in

thana Baraset of the district of 24-Parganas and exported to Calcutta.

They are strong but not 50 fine as the scales imported from England.

The manufacture of iron scales being of insignificant proportions,
no detailed statistics are furnished. The ordinary price of a pair of
scales ranges from six annas to one rupee,

Pabna.—Spades, axes, sickles, plough-shares, etc., of the ordinary
kind are prepared in this district by the blacksmiths and also at the
local Technical School, where. pen-knives, *bolts, keys., etc., are made.

Backerganj.~Woogirpur, a village in the Sadar Sub-Division,
produces fine cutlery prepared from iron imported from Calcutta. A
kind of saw turned out in that village and worth about Rao is largely
exported to Dacca and elsewhere for cutting conch. .

Dacea—It is conjectured that in some past time there were
cxtensive iron factories is Bhowal and that the black kankars are mere
debris of such iron-works. The soil under the heaps of kankBr is the
same as that of the locality, Vegetables grow in abundance upon it,
and jute and mustard in particular. The estimated production of
black iron slag stone in Dacca is 555 tons, valued at about R300.

Bhagalpur.~~There are two kinds of iron ore, vis., Sotia and
Dhang, produced in small quantities on the Khut Khutia hill in the
south-west of the Katoria Thana in the Banka Sub-Division. The
former is gathered by women and children from sand in the dry beds
of hill streams in very small grains, while the latter is dug out of pits
in large gravels by Koles. The ores have previously been worked, but

he cxact date of commencement i8 not, known. The geological

peculiarities of the soil where the ores occur are rocky snd gravelly.
There are 21 works in 14 Villages in the south and north-west of
the Katoria Thana and g persons are daily employed en an' averige in

each work, and paid at the rate of 2 annas per- diem for 6 months. ,\
The pits from which the Dhangd is dug out aré worked by Kolu. :
They are from § to 6 feet deep:  The ores found are finely ground, the |
earth sticking to it being either washed away or blown oﬂ‘ ) when it is |
dry. They are then refined in’ a large clay tub w:xtb a’—vho_le at thf :
bottom. Charcoal fire is prepared and on the fire e graund ore is
sprinkled from time to time. - Thefire is conginually blown by meang of

pellows ; when the fire is very sm’“&mifm pat of Ehe ore s
C3v ) ,

BENGAL.

RAJSHAHIL
DIVISION,

DACCA
DIVISION,

BHAGALPUR
DIVISION,
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S " “in Beagal and the Central Provinces. IRON.
IRON. The Iron Industry as carried on

the out-pﬁt must - have. been derived. If the out-put is wrong, or the
BENGAL,

molten and flows down through the hole in the tub into a clay mould.
The iron is thus collected in a lump in the form of bricks. These
.bricks are taken to the market for sale. The present state of the
industry is declining. There are no regular factories_in the Banka
Sub-Division. The crude iron is worked into manufactured articles
by the ironsmiths at Jeypore, Katoria and Khesar. There was no
import of the crude or manufactured produce, but 2 small quantity
(about 9o maunds, valued at R225) of the manufactured iron was
exported from Jeypore, Katpﬁa, and Xhesar to Karagola, Deoghur and

Dumka. Kodalis, Pl°“8hshares,.kataris, etc., for the use of the rural
classes are made of the ir¢h locally produced.

Maldah.—Rough agricultyral tools, such as ploughshares, sickles,
etc,, are made here by the ironsmiths (kdmdrs). These articles arc

never exportefl. The averé.ge wages of the kdmdrs are not more
than four to sixannas 2 day,

Monghyr.—Guns and pistols of local manu
every year to Calcutta and other places for sale.

. mMﬂbaﬂh-~Iron ores, such as cooking utensils, agricultural
lmpflmems, etc., are mannf_gctured in this district for local use.
“nb’.‘"m"‘SWOTd sticks and other articles of iron ware are
turned out in the municipal town of Jhalda in Manbhum b
sale and exportation. Gung of the native pattern use
?an:facture% at Jhalda, but since January 1898 the issue
or the manufacture and gale i i
ander the Commissioner’s o :: these firearms hgg b'een discontinued

facture are exported

oth for local
d also to be
of licenses

Ithe, Iron Industry in the Central Provinces.
In his letter. forwarding the returns, the Commissioner of Sety]
ments and Agriculture remarked thus :— ettlg-
Discrepancies in the price of ote,
smelted iron to the ore continue to im

In par?.g'raph 75 of the Review of Mineral Productions in India for
1897, it is stated b?' the Reporter that however rich the ore, the
proportion borne to it by the finighed metal can scarcely etceed 3 é per

and in the proportion borne by
pair the value of the returns.

cent.

A The amount of iren enteted in the statement,
_ first obtaining from the smelters the amount of the

.. . i out-put, then
Aascertaining the ratio of the crude ore to the smelted pro duc,t and

~ finally c.:alcula.ting by means of that ratio the amount of ore from which

L 440710 o
' (32 )

is arrived at by

PSETRAL:
ratio adopted is wrong, the information ‘gwen m. thg ;sta.tement. is
necessarily incorrect. The ratios seported in the various districts which

produce iron is as follows i—

Smelted

Iron ore,  iron,
Saugor « o e P 1
Jabalpur . . . . . « 5 I
Mandla . . . . . . 3 !
Seoni . .« v .+ - 4 1
Narsinghpur % ¢ o+ 4+ 4 : 3
Chanda . . o e . N
Bhandara . e . . 33 1
Balaghat . . . . « 3 X
Raipur » . . . . - 4 =+ U
Sambalpur A . e . 13(): 1

The Deputy Commissioner of Sambalpur who gave a rat‘io. of
7 : 1 last year and who now reports 114 furnaces to have been v_vorkmg
as against 21 last year, and the rate per ton of iron ore to b2 Ro—1'5-8
as against R3-12-10 last year, has been asked for an explanation. |
Meanwhile, this report which is already overdue cannot Pe de‘layed.
The rate per ton works out in Mandla to R11-13-0 and is quite out
of accord with the rates in other districts. But the truth is that the
value of the crude ore can only be arrived at by adc‘lmg cost of
quarrying to the royalty payable. As the royalty is‘ levied on-the
furnace and frequently (when the ore is selted with charcoal t.aken
from Government Forests) includes a charge for fuel, it is evident
that the price figures shown in the returns are artificial and useless
for all practical purposes. It would seem of more value to state
the market price of the pig iron obtained, -

As the returns stand, however, (and they are far more -accurate
than they used to be) the amount of ore extracted was 3,027. tons as
against 2,387 tons in the previous year. But in spite of this extra
production, it would appesr that the industry isnot in a flourishing
condition owing to the competition of impotted iron. A great deal !.ms
been done of recent years by the Forest Department by cheapening
fuel and lowering royalties t0 set up the languishing industry, but
until a market for the iron produced is created, ~success cannot he
looked for. The quality of the iron in ]'aba:l[!l?, and. I may add
in Chanda, is believed to be very good, but production will have to

I. s40-71,

( 33 )
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futy Com-

foner.

Deputy Com.

missioner,

] urelt
visiona)
cor,

in 1t

‘not leased out to monopohst.s but.
.| taking ore out of these tifies an

.have abandon@d*

be on a larger scale 50 a5 tg
any gieady demandcanbe

expeited. At -present the accounts given
show that the mdustry on b

7 yiél&s.a. ,bare subsmtenceto those employed

Szmyor.-There are 6 iPoR T
Txgada, Hirapur and Baretha in

are open to all-éomers AAny person
d workmg it up, is c‘ha.rged at the

rate of 8 annas for eacflg tiftince used by him.

‘ Dctaﬂs of furnaces
workmg are given below i

L EE]

* " Number of ; o
. f:ma.ces - - Annual duty,

R P

Name of vxllage.

Hirai:mr < e . 15
Baretha , -

7
S8 ST 8 4 .
eTigada CoalE A 12 6

‘o'ooog

o
Q
o

“The total number of persons employed was |
earnings R588 and the tota.l .Wages paid R207.

Mandla. -—-Number ot‘ fnmaces workm
These are worked on annal ficenses issue

for which R8 are charged per furnace. This includes royalty as well
as the cost of fuel and charcoal used by the smelters,  Royalty is
estimated at R4 per fumace. . The quarrying cost. is estimated at R3

per furnace. * Since the cloag of the year rates -of hcense fees have
been reduced as follows :—

:799, the total

gdurmg the year was 27,
d by Forest Department

Pl L R
“ For ong fumage S '.! .. . ¢ 4 8
» two furnaces . « e e % 12
» three furnaca . L R

- The industry hag dechned dm‘mg the year, the number of furnaces

worked being 27 ‘against. 33, in'1897. In nearly all cases the men who

are mw suppomhg themselves by

;,is anticipated thit the reductions
‘ed to ‘above mll bring about 5
oty ‘in the remote parts of the district,
T ,fpeuple thanse!ves state’that  their annual elmmgs are from
Ms to 30 per fumace ) :

e cheaper than it is at present before 4

149
IRON.
r&%j‘cameof the declme inthe m:mdustry is due | CENTRAL
to’ ‘the mcrea.sed unponation of English metal and the W“‘ fgll .
in demand for the country product.. .
The following statement which has been compnled from records piforest
in the Municipal office shows that, while the quantity of English iron| “officer.

has increased, the Native product has steadily decreased.

" English Iron Native Iron

. : - imported. imported.
Yer i . Mds. Mds.
189566 . o« e o o 5178 5,806
1896- e e e e% e 6468 4,998
lsgj'gg . o e T4 75599 3237

o+ TAT6" T 1487
!898 99 . « e

Coupled with the above, the rates for English metal have
decreased from R6 to R4 per maund for ngw iron, and R1-12-0 t.o
Ro-8-0 for scrap iron during the above period. The imported iron is
obtained in bars and strips which makes it ‘much easier to work, up
than the “tickolis.” There is no doubt, however, that the metal of the
district is of good quality, and that it only r'gquires capital to work it to
advantage. It is stated that the Public Works Department used

at one time to have their implements made from the iron procurable: in

the district, but owing to the cheaper rate and begter finish of amcles
purchased from English fitms the Native iron was given up.:
Navrsingpur. —-Durmg the year under reference there were 8

“furnaces working as against. 10 in the previous year, but the number

of mines remained unchanged. The total number of persons who
find employment in this industry and the amount of wages earned

by them have somewhat decreased. The jndustry appears to be

declining and the declifie is attnbuted to the mdustry not being
a sufficiently paying one.

Bhandara. ..Dunng the year 1898, there .were 12 inmaces in
operation for smelting. iron from. iron .ore. -They worked during the

8 dry months of the year. . Six ﬁéxm were’ ‘at work at ¢ach furnace ; |
of whom 4 Were males and 2 femgles T&;us; 48 ‘men and: - ‘24 women

were employed during the year for producuon of. ixon.: #The total: ,Qm-

put of smeited ironsat 12 farnaces Wwas 39,168, seql's, each” fumaceg

Com-
gss oner.

Deputy Com-
ssloner.

giving about 3,:64 seers’ in 8 months Thia: ““‘""Y 1was worth |
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R1,843 at the rate of one rupee for 2z} pieces containing 21} seers.
Accordingly, the gross earnings of each furnace were R154. The cost
of wages paid to labourers emplpyed was R1,536, each male labourer
being paid 2 pieces of iron worth about Ro-12-9 and each female get-
ting one piece worth Ro-6:4 per week. In addition to the above
amount a sum of R75 had to be paid to the zamindars for coal,
fuel and bamboos removed from the forest for use at the furnaces.
Thus the total expenditure on the business amounted to R1,611 or
R134-8-0per each furnace, apd the net eam’ings' of the workers were

© Rz3z2, or about Rig-5-0 ffom«;,éé.ch furnace.

Raipur.~There are altogether 33 furnaces working in the

following villages in the Dondi-Lohara Zamindari in quarrying out
iron ore and smelting the same into iron:—

Name of village, Number of
1. Rithe Konda ‘.' . furnag:es.
2. Bhimde . . . : : " .
3. Dulli . . . . ) . . 4
+4. Kopedera . . . . : : ' ;
§. Kurmudkota . . . . h
7. Bitejhur , . . . . ) ; .
8, Puswara. e . L. ' :;
' Torar . 35

The workers pay R11 per fumace as royalty to the zamindar and
use as much ore as they ‘can throughout the year. Besides royalt
they have to spend nearly R400 per furnace per year in defraying th);
cost of quarrying and charcoal used, Thus the total cost per furnace
per year is Rqr1. Each furnace produces on an average 2,400 seers of
smelted'iro.n, which is sold at the rate of 4 seers per rupee’. The total
gross receipts amount to R6oo and the net profit ig nearly Ri89
It has been found that approximately 4, seers of iron ore produces one
seer of smelted iron. Tt.thus appears that nearly 9,600 seers of iron
ore are used per year per fumace. )
-Ina let-ter No.474C, -dated the 17th Febmary 1899, to the
" Conservatof of Forests, Norther Circle, Central Provinces, M. H.E.

1+ Bartlett, Forest Divisiomal Officer, Narsingpur, reported thus :—

Narsingpur. |

- The iron industry is only carried on in the Tendukhera- Range
‘and appears to have steadily decreased. Formerly there were S<;

.Io 440'7I|
: ( 36 )
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 pit is 4 feet by 10 by 3 feet deep and the block of masonry contain-

square at the lower end, and 9 inches square at the upper end. Three

furnaces, in 1895 this number had decreased to 25, and in the present
year there are only 7 reported. The number of persons ‘epgaged in
working and supply of each furnace is 14 onthe averige, 5 being
employed in digging and camrying the ore, 4 in attending to the
furnace, and 5 are engaged in making and supplying the charcoal used
in the furnate. Thus for the 7 furnaces, 98 people are engaged.
The furnaces are extremely primitive, and the pig iron produced sells
at the rate of 20 seers per rupee. .

The pig iron is refined by heating and hammering and some 4 or
5 persons are engaged in this work. The iron ore is brought to the
furnace in 2 maund loads, at the rat¢ of 7 lgads per rupee.

Kheri (steel ) sells at 10 seers per rupee—manufactured articles
are seldom sold by weight.

From the purified iron are prepared-—

Karhai sickle. Hansia.
Pans. { lower part J Pans. T
Tawa of bakhar, } Phar.
Spoons, Karchhe. ~  hooks Kanta, -
Axes. Kulhari.
The Kheri is used for edging tools,

-

In a letter No. C. 480, dated the 25th February 1899, te the Con-
servator of Forests, Northem Circle, Central Provinces, Mr H. E-
Bartlett, Forest Divisional Officer, further reported that :—

(@) The iron ore used is of two kinds, the first called pakka dhan

CENTRAL
PROVINCES.

Narsingpur.

is brownish yellow in colour, the second called kachka dhan is red
purple. The iron cannot be extracted from the former unless mixed
with some of the latter ore. ‘

(5) The furnace used for smelting the ore is built of sun-dried
brick and across the centre of an oblong pit dug in the ground. The

ing the furnace 4 feet x 3} feet X 4 feet high, the pit is thusldivided
into two. In one half are a pair of leather bellows of concertina form
with two iron blast pipes leading to the furace. On a seat behind the

bellows sits 2 man who works them alternately with his hands™ and |-
thus produces a steady blast. ' ' :

In the block of masonry on the bellows si@ is a shaft ‘Qbout 1} feet

faces of the shaft being the masonry and -the third face  consists of a

‘ “= L 440-7T,
( 37) - ot
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. at the present time therg:“u

I find, on heating” gives

| the making of “ pans ” for the” ynder-

ston€ and there is- & small orifice on the one side for the blast
nozzle, and on the other: side where the masonry has been hollowed
~out on the level of the pit b as to reduce the thickness of the shaft
" wall, a hole for the empé'-;of slag. The top of the shaftis kept
open and through this the vre and fue! are fed.
Over the bellows i8 2. dotken of clay supported on wattlework.
~ The nozzle is of clay §inches long, and single.
+(¢) Crushed oreto ‘the:gmount of 93 maunds consisting of two

parts kachha and 1. pﬁrtpak%a are mixed with 9§ maunds of charcoal

and fec} into the furggu‘q- ‘ﬂgi:}'!he blast kept going. Gradually the
.5138' trickles out int‘?:ﬁ‘ﬁ Second pit t.hrough the hole provided, and
is remove<.i. .Afte{ al  hours, the smelting is complete ::.nd a
mass of pig iron, wei out 14 maunds is obtained.

(d) The furmace 1 _the preparation of kheri (steel ?) differs

somewhat from that’ . .
. SOOI A0 - 1ron, 1t 1S more  str i
withstand greater and - ke ’ strongly built so as to

one side, 7., the ,sidé
meter at base and the

e « It was g feet high, 6 feet dia-
t tapered from. 14 feet at base to 9 inches

?g:ar:nzt ﬂ::}i‘;erdgf Wo nozzles are ‘used made of clay z feet
furgace * L g I cigar-shaped, 1} feet being inside the

(9) The charge dsed 9} maunds” of oré “cons;
nse 93-maunds” of oré consisting of 2 par
» » aris
?Ifzhkekaf::i :epal;:i:“‘_"’;f P nlized with an equal weightg:)f chirléoal.
; g Closed, the heat is more intense and the b1

,thrf)“gh the two nozzles;'jg ¢ontinued for 14 hours, - o
and(if; )n(')I;hf: uzligé:lhui d is not used in'aﬁy local manufact;ry
and s P e > b 's_ol't} in. the bazartg villagers who take
it mlt -t eim to their vxlh y nhs for edging their axes and other toglg
t is also exporteq,to. "quéa.ra, Hoshangabé.d and Seoni but.
t fittle -made. I aPpearance it is’ crys-
L and a piece h_ammexed‘ ou
. & Usual-temper colours:of gteq| £

to plue but on fractu_re 18:more like cast iron in appearance '
" {g) The only local ron industry going on at the pr;sent time i
the is

side of dqhhgps This §
: ) : . 8 is done
of the ordlna}'y primitive form, the

‘talline, very bright anaf

t for me,
om yellow

v‘m’?’two stages and the forge i§

{ 38 )
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draught being supplied as in the smelting furnaces. I.iou'nd the anyil
in a semi-circular trench, stand the hammermen 4 m.nu'::lber with
ers weighing from 23 10 4 Seers, behind the anv?l sits the.head
}sl:ir;:who tums and steadies the bloom on the anvil a.nd- directs
the wérk. A mass of pig weighing about 10 to 12 seer.s is tal}{‘el;é
heated and hammered, cut into WO and each half shaped into a ha

pans. The weight of each half when finished is 3 scers. Thus the

Slognlrthe iron is heated seven times. Inthe secimc.i stage the wfo
halves are welded together to form the-pafxs, this is carried out in
another shop where the same type of Tforge is used but there are three
hammermen. The welding is done without any sand or other ﬂux(.1
A fourth hammerman working by himself finishes off the pans col

when it is ready for sharpening. .
(%) There are 12 smelting furnaces at present at work in Tendu-

kheda, only one being used for the preparation of kheri. ;

The wages given are as follows :— . o
Smelting furnace working 12 hours at night, 4 men at 3 2nnas

er diem. C . .
d Forge, for shaping half pans from pig iron working 12 hours at

night t=

R a ¢
4 hammermen at Ro-3-3 s o 13 ©
1 blower . . . e . o 2 ZA‘
1 head smith . . . o
Tora, 1 6 6
—

ns er diem.

T i, and iing —Six. men an the same wages
as above : these work in the day time ’f“d turn out about 25 ﬁf“s €

ns per diem. The charcoal used in the diffex‘en; works is pur-
E:);a.sed in Tendukhera Bazar at 8 annas per‘ 'buﬁa,lo\ Joad, about 3
maulafsh' 8. Hole, Forest Divisional Officer, Jabalpur Division, letter
No. C;.z, dated Camp Burgi, sth April 1899, reportéd to the
Deputy Commissioner, Jabalpur, a8 follows :—

The number of fumaces which were working in the District

last year, 1898, which obtained ore from th‘{ mines u;'xder the
ontrol of the Forest Department, or their fuel from Government
c

I. 440-71.
( 39 )
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in one month, wrz.: February, during the remainder of the working
season, one or more had stopped working. “The number of furnaces in
work during each month is as under :—

No. of .
+  Year. Month, . furnaces.
1898 January . . . . 23
» February . . . . 25
” March . . e - 9 24
» April . . .« 23
» May . . . . . 19
» juﬂe ° . . . . 6
»  July . . . . 6
» August . . . . 6
) September . . . . 6
” OCtober . . . . 6
» November . . . . 5
’ s December . . . .« 13

. 2. The estimated out-put of smelted iron is arrived at ag

‘ follows :—

Fach furnace when in work produces on,an average 35 seers of
bloom or rough smelted iron daily, and the following table shows for
each month the number of such blooms produced and their total
weight i—

No. of Weight in

Month. R blooms, secrs,
January . . . . sto 17,850
February . . . 513 17,955
March . . . . 489 17,115
April . . . . 553 19,355
May . . . . 429 15,015
June . . . . 77 2,695
November . . . . 122 4,270
December . . . . 245 8,575
2,938 102,830

This has been taken as equal to g4 tons roughly,”

3. In order to produce one rough bloom of iron’ weighing 35
seers, about 180 seers of ore are necessary, and therefore to produce
2,938 such blooms, 2,938 X 180 = 528,840 seers, or 486 tons.

4. The royalty on ore is charged at the rate of Riz per furnace,
for the whole working‘season of 7 months or at the rate of Ri-t I-5

J. 440-71,

( 40 )
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high when compared with the total quantity of ore extracted, but it
must be remembered that the smelters extracted far less ore than
they were entitled to do. Thus, instead of 486 tons “which was
actually removed, the smciters were entitled to remove 855 tons.
This is caused by many of the furnaces only working for very short
periods.

5. The cost of quarrying and bringing the ore to the furnaces
is about Ro-2-4 a day on an average, although occasionally men are
engaged to bring the ore at the rate of % to 7 per month.

6. With regard to the number of persons employed the following
details are given 1— »

Each furnace, when in work, employs on an average the following
number of persons at the appended daily wage :—

No. of Per head -

Particulars of work, persons, wages. Total wages.
Extracting and carrying R a p. R a p .

ore to furnaces . 2 o1 2 o 2 4 M
For managing the 1 o 310 o 3 10

furnace .} I 0 2 o0 o 2 o
For cutting wood and :

making charcoal . 8 o1 3 o110 O

12 o 8§ 3 1 2 2

Wil v —

so that during 1898 lthe following number of persons at the rate of
wages indicated were employed :—

Total number Total wages

Month. of persons. carned
R a. P
January . . . 6,120 579 1 ©
February . . . 6,156 58 7 6
March . . . 5,368 555 3 6
April . . . 6,636 627 14 2
May . . ’ 5,128 487 1 6
June . . . .924 87 6 10
November . e . 1,464 138 8 4
December . . . 2,040 278 2 10
35236 3335 13 8 .
I. 440-71.
( 41 )
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35,236 different persons were
employgd, as many persons employed one. month, were also employed
during the next month, and so on. - Probably not more than 7,000
different people received employment, including women and children
who are employed in making charcoal and extracti

£ ng and bringing
the ore to the f_urnaces, and these also only for short periods.

7. With regard to the extent of the industry and its financial

~ aspéct the following figures may be considered. The total outturn

during the year has been put down in paragraph 2 above at 2,938 fikols

-8-0 eath, so that the
34 The expenditure - consists of the Forest
dues for ore (at the rate of Rz per furmace for » months), for
charcoal (at the rate of R38 per furnace for 7 months) andy the
cost of labour mentioned in"paragraph 5 above. Only 14 fun;aces paid
the forest dues for wood, the remaining 11 getting their charcoal
from malguzari lands, probably free or at a nomina] rate,

. Thirteen
of these took out licenses for the whole season;

thus paying R38 each
The total expendityre, therefore, is as follows :—

, s R a p
Labour o v L oL aasa3 8
Royalty on ore . ;

24 furnaces for 7 manths at Ri2 each
1 ditto  for 2 dittp R3-6-10 291 6 10
Royalty on wood,

13 furnaces for 7 months gt R38 .
1 ditto  for 2 ditto  at Rio-13-8 } 504 13 8
.. ————
4132 2 2
| ——an

Thus only a profit of R2y

5 is realized on an outlay of
or, in other words, about 63 y of R4,132

per cent.

8. These figures: differ slightly from those furnished with last
year's return, but in the latter the industries of iron smelting and refin-
ing were considered together as if they went on ha
this is not the case and it rarely happens that alj th
any one year is refined during that year. '
afe distinct and the class .of people e

nd in hand, but

h eiron smelted in
cIn ’rve,ahty the two industries
ngaged in the two cases are

( 42 )

or skilled smiths are invariably Lohars. The Ilatter purchase the
bloomery iron from the smelters when they want it and at once make
it up into marketable articles, and occasionally capitalists, often large
landowners, buy it up and keep it in stock until they find 2 market
for it. The estimated out-put of bloomery iron for 1897 was put down
at 130 tons, whereas this year’s out-putis only g4 tons. This is ac-
counted for by the fact thata considerable quantity of the iron pro-
duced in 1897 could not be disposed of that year and there was
consequently a smaller demand andfess iron produced during 1898.
Asthe industry is at present carried on there is a very limited, but
at the same time fairly constant demand for the iron produced. If
more iron is produced during any one year than is sufficient to satisfy
that demand, the almost invariable result is that less iron will be
produced the following year. : ’

9. The principal mines in the district have been in the charge
of the Forest Department during the year, this step having first been
taken in 1894 with the object of resuscitating and improving the

moribund industry. The steps Which had been previously taken |

were to lower the existing rates for ore and wood and to give money

_ advances to the smelters in times of distress to'enable them to conti-

nue working. This resulted in more iron being produced than could
be sold and in drugging the market. It has now been recognised
that it is quite impossible for the native charcoal-iron to compete
with the ordinary kinds of iron and steel made from mineral coal
which are imported in steadily increasing quantities, sold at extremely
lew rates, and, moreover, puton the market in a form most con-
venient for the manufacture. The object must be therefore to create
a demand for the native iron similar to that which at present exists in
Europe for Swedish charcoal pig, whereas Epglish pig made with
mincral coal only fetches from 35 to 40 shillings a ton, Swedish char-

coal iron fetches from 80 to 100 shillings. It should also be bome|.

in mind that the-Native charcoal-iron is “ perfectly tough and mal-
Jeable and superior to any English iron or even the best Swedish.”
During the current year, therefore, every effort has been made to attract
attention to the metal and to open up an extengive ‘market for it, and®

some prominent Railway suthorities are now giving the matter

their attention, In erder also to getan accurate idea of the detailg

L. 440+71.
( 43 )
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in which the present Native method is capable of improvement, an
experimePtal furnace was worked during the rains in the forest com-
pound, and reliable data obtained regarding the exact quantity of char-
coal and ore required to produce a definite amount of bloomery iron.
Amangements have also been made in the working-plans of the

Govemnment Forests-to provide a permanent supply of charcoal for a
number of small furnaces.

Mr. E E. Fernandez, Officiating Conservator of Forests, Northern
Circle, Central Provinces, with his letter No. 4306, dated Jabalpur,
the 15th July 1899, to, the’ Second Secretary to the Chief Commis-
sioner, Central Provinces, submitted the following report :—

The custom of the iron-smelters of the Jabalpur District is to use
no flux with the ore, and to confine their operations to thc seven
months from November to May, both months
belief that oyving to the dampness of the soil during the other
months a sufliciently high temperature cannot be maintained in the
Tamace, the heatth of which is about 2 feet below the level of the

g::found.f 'If;he Ob\(;lm.x's thing for us to do was therefore (i) to try the
eftect of a flux, an (“) to carry on smelting operations during the

rainy seasom. According1y a furnace of the usual patterni was built in
my office compound-and worked during the rains of 18¢83.

First, as regards‘ the results obtained with the use of a flux. At the
outset I must prem{s'e that the Indian smelter does not reduce his iron
to :él. molten condition : the slag is run out liquid, but the iron is left
behind on the hearth as a Pasty spongy mass, and is removed there-
from in that condition while it is still at a whiteheat. Hence the only
object with which a flux could be employed was to assist in the rapid
removal of the slag. The nature of the furnace was, however suchVn.s
to prevent a fair trial being given to the use of the flux. The ’chimney
was, as usual, built up with burnt bricks laid in mud mortar and the
sides were, before each smelting, covered over with a fresh plastering of
cl‘ay in order to render them smooth. The immediate result of the
use of the flux was to cause this plastering to melt or break away and
fall on to the half-molten mass on the hearth below, thus scrious| y
interfering with the smelting, Also some of the iron got smelted
and ran out mixed with the slag, Neither of these two mishaps would
have occurred had the chimney been built with fire-bricks ang the
blast been properly regulated. Taking actualities only the resuls

inclusive, in the

Ic 440‘71 Y
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below :—

With flux. Withotit flux,
Number of blasts . . . 21 29
Quantity of ore smelted o « 102 mds. 1344 mds,
o . used per blast . 486 ,, 4:'04 »

s lime used as flux  » 100 lbs.
Outturn of bloomery or pig iron 3% mds. 39 srs. 47 mds. 30 sTs.

Percentage of pig to oreused o 31°% 35's
Average yield of pig per blast » 153 mds. 1’65 mds,
Percentage of refined iron to ore

used . . . . . 1776 * 18'5
Percentage of refined iron to pig

used . . . . . 559 5§22

A few comments on the foregoing figures may be of use i—

(a) As the ore used (Partabpur) contains, according to laboratory
analysis, 65 per cent. of iron, the yield in neither case was
absolutely satisfactory. Lt

(3) The yield of iron was practically the same in both cases.

(c) The average yield of pig per blast was 5 seers larger without
the use of a flux, but then it must be remembered that the
melting of the plastering of the chimney and the absence of
proper regulation of the blast must be held responsible 'for
a very appreciable loss of iron due to its melting and running
out with the slag. When the flux was used the blast should
have been slightly diminished and increased only after all the
slag had been drawn and the holes made for its issue
plugged up. In that case the yield of pig would, 1 am
certain, not have been different and that of refined iron would
have been appreciably in favour of the flux system. With
the chimney and hearth constructed with ﬁreobrick.s the
advantage of this system over the other would be incon-
testable, _ L

(d) In spite of the soil round the lower third of the chxmn;ey being
sodden during the greater part of the time, the yield per
blast was good. During 2 few days the work had to b.e
stopped in consequence of the pit where the blowers: siv
being flooded and water 00zing out everywhere from {ts sides.

Thus the possibility of carrying on smelting operatichs
( 45 )
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all the year round has been proved in the most incontest-
able manner,

() The blowers used were the usual concertina-shaped sheep-
skin bellows worked by a relay of two men. If large
blowers are employed which require less exertion to work, a
relay consisting of three men could work two furnaces,

* thus saving 25 per cent. on labour. . If 4 set of furnaces were
setup below a large tank or wherever water-power was
available, manual labour would be reduced to a mmimum.

A small wooden water-wheel, like those used at Olphert's
. -metallic paint ofactory’ at Murwara and developing about

" }horse power, would not cost more than R15— zoand its

_ cost would be - recouped in two. months: by the resulting
saving of labotr and greater effectiveness combined.

The East Indian Railway Company is now conductiag experi-
ments to test the feasxbxhty of utilising our bloomery iron in their

_fquhdries at ]a.malpur .Should these experiments prove successtul,

*the Company will. reqm:e several thousand tons of blooms, a circum-

»

stance that will at one:stroke not only resuscitate our local iron
industry, but raise it to a level it has never attained to before, No
exertion on our part will then be required to secure such a con-
summation, Should this-hope not be realised, we shall have to
continue experimenting until by increasing the outturn and reducing
the cost of production we enable the locally produced iron to compete

_ with the imported article ; but until rolling machinery is introduced,

1. a0,

this latter will always comma.nd an undue advantage over the home
ptoducuon. .

( 46 ) R
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_decket;, Spink & Co., Calcutta and
Simla.

Newman & Co., Calcutta.

Thacker & Co., Ld., Bombay.

Higginbotham & Co., Madras.
Superintendent, American Baptist Mis-
sion Press, Rangoon.

E. Seymour Hale, Esq., Fort, Bombay
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MANIHOT UTILISSIMA.
(CASSAVA)

[ Dictionary of Economic Producls, Vol. V., M. 216-30.

Tue TAPIOCA PLANT CONSIDERED as an ALTERNATIVE FOOD-
STUFF 1x SEASONS or SCARCITY anp FAMINE.

Further Correspondence between MR. ROBERT Tuomson and Her Majesty’f
Secretary of State for India and the Government of India.

The reader’s attention is invited to the correspondence given on BN
pages 11-13 of The Agricultural Ledger, No. 4 of 1897. In that
issue the position of Manihot (Tapioca plant) in India is-briefly de-
scribed (pp. 1-2). Very little has since transpired that would tend to
modify the writer's personal views therein expressed, but the following
correspondence will doubtless be found of interest.

From the Secrotary, Revenue and Statistios Department, Indéa Office, o0 ths
Secretary to the Government of India, Depart t of R and Agri-
eu'.ture, No. 2837 R. & 8,, dated the 26th Junuary 1900,

I am directed to forward, with reference to the despatch to the
' Govern i . 64 of
¥From Mr. Thomson, December 28th, 1899. me.nt of India, No. 64
To Do. January 18th, 1900. 22nd April 1897, a copy of cor-
From Do » 30th, 1999 resnondence with Mr, Robert
Thomson relative to the utilization in India of the Cassava plant.

-

Dated Grass Mount, Forest HUll, 8. E., Decomber 23th, 1899,
From—Robert Thomson, Esq., .
To—The Under-Seoretary of Siate for India.
In continuation of my letter, dated the 25th January 1897, and with .
reference to your letter in reply, dated the 15th April 1897, R.&S. 892, | «
1 have the honour to submit the following observations. R

M. 216-301
( 39 )
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MR. ROBERT ; ived any further commumicatian nn tha col i i
or}.‘}:%g%;u Not having received any further communication on the subject it
has (.)ccurreq t0 me that my suggestion set forth in my letter has not
been sufficiently understood,
. In the second peragraph of your letter it is stated that both the bitter
and sweet Cassava plants have been known in India from the earlicst
conquests of the Portugnese, and that the former (Manihot utilis-
sima) is already naturalised in Assam, and used by the natives as an
article of food. = .. : S
.. Now this bitter Cagsava thus stated to be “used by the natives as
an article of food,” coptrins * hydrocyanic acid,” and “being there-
fore highly ‘porsonous the réot cannot be eaten in a fresh condition.”
Jurioties What 1 specially called attention to in my aforementioned letter was

met wi itter ieti
10 i, | that apart from the bitter and sweet Cassava varieties known in the

Extract

ot . .
‘5‘3&2&?&%&3‘ 1 respectfully begzl_eave to quote from the Ency,

East and West Indies, . there are numeroung very important varietics
. of Cassava_ ander éﬁlﬁvation in Columbia, varieties which are exten-
_dively used in lieu 9f, and generally in preference 1o, potatoes, cooked
.in the same ‘Way a8 the latter, not made into cakes, etc., from the

farina. These Coluihian varieties are unknown in the East and the

West Indies, -~ - S

I at the same e laid particular stress upon the adaptability of
these varieties-‘ tq ﬂdt:;ﬁSh in semi-arid regions, arid ;:onditio :
which no other importdiit food plant could be productive,

With regard to the. rainfall requisite for the

ns under

cultivation of rice,

. O clopedia Brilannica,
article “India.” . .. :

-1t has been estimated that in the absence of irrigation,
crop requires en annval rainfal) of at Jeast 36 inches, and an Indian
PrOVINCe requires an average fall of not less.than 50 to 60 inches in order
to grow rice as & staple. etop.” In contrast with this I have carefully
ascertained from Exténsive practical experience that many of th’e
Columbian varieties ¢f Cassava flourish with atotal annual rainfall
of from 14 to 16 ifiches, and in addition to this the plant thrives adm‘ir-
ably when droughta extend over siz months at g time,
people of India wouhj have recoursete an article of food which is not
subservient to extreme.conditions of . humidity,

A ‘ . . a8 is the case with rice,
. butan article of food; which luxuriates under conditions of extreme

drought. Furthermore, many of the varieties of ths plant are equally

0 excessive rainfall, viz.,,

the rice

Hence the

;. amenable, under certain: conditions of soil,
-, ‘3o 150 to 200 inches annually.”

( go )
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I also; quote from the same Encyclopedia Britannsea article on
“India,” “ But in all these cases, when the rainfall has failed over
a series of yeafs, the artificial supply must likewise fail aftef no long
interval, so that irrigation becomes a snare rather than a. benefit,
Water-works on a scale adequate to guarantee the whole of India from
drought are not only above the possibilities of finance ; they are also
beyond the reach of engineering skill.”

My recommendation of the cultivation ‘of the special varieties of
Columbian Cassava in India is, I venture to submit, further empha-

sised by the following quotation from> Z%e ZTimes of the 18th |

instant, #¢3., a communication published'in that* paper from the Secre-
tary of State for India addressed to the Lord Mayor of London on
the subject of the famine in India. “The Government of India re-
ported some weeks ago that probably 350,000 square miles and a
population cf 30,000,000 would be affected by famine,” This means
an area seven times greater than that of England affected by famine
at present. Also according to the most recent  information fron:
Calcutta “about 3,500,000 persons are receiving relief in India owing
to the scarcity.” .

The disasters attendant upon widespread famine throughout vast
areas of Indis, are as absolutely dependent. upon heavy rainfall for
the production of the great staple food. Rice and millets would be
most materially mitigated by the introduction of the cuhivatio? of the
food plant I recommend. In other words, Cassava is. pre-eminently
a drought resisting culture requiring for the perfect development of
the crop only from 14 to 16 inches of rain per anmum as compared
with 50 to 60 inches for rice. ‘All the great. famines in India of
whioh we have record hdve been caused by drought, and usually by
drought repeated over a series of years,” ' »

Encyclopedia  Britannica—The same work says: {LWarren
Hastings, the Governor General, advocated the constriction of efor-
mous granaries, to'be opened only in times of necessity.” Again same
work, “ Warned by the failure of the rains, and waiched and sti-
mulated by the excited sympathy of the public at home, the Govern-
ment carried out in time a comprehensive scheme of relief.” By the
expenditure of 6} millions sterling, and the import‘mion_ of one million
tons of rice, all risks even,of the loss of life was prcver\te@.f' ,

There can be no doubt that the wide distfiBution-of Cassava
cultivation, a subsidiary crop to that of rice, etc., Woilld Bive'the effect

‘ - “ M. 216-30.
( 91 )
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utxhssxma.f ¢ Tapioca Plant considered as an Bltemative Food-stuff N
MR. ROBERT | of i
THOMSON | Warding off famine in Indj '
onHONSON | : ndia.  And this too wi initi
i | expenditure of money, 00 with a moderate initial
| Wi iew t¢ i
e Ctof;;\dw::: tc;] the establishment of Cassava cultivation the Govern-
: £5 this matives %hi éxaml)le by offering substantial encouragement
‘ . overnment could a i i
independently. Iso establish large plantations
Cultivation. i
on - On(: man6 can cultivate 6 acres of this Plant the yield from which
ou '
. torrlls ItO C;I tons of tubers per annum at 3 cost of ten shillings
5; : (less than half the cost of coals in London). Thus 19 lbs
o g . s.
o nfanCl:):i. article of fpod at a cost of one penny.  Accordingly
) vates sufficie
b year 1ent t0 support one hundred persons for a
i .
Estimated O i
vield.” duce ;’: gt;nd_red Square miles, grown on scattered plots, would pro
od for ¥,000,000 ’ )
) persons. In Ireland the area u
. . ’ nd :
0"\1“;"3“}';“ in 1846 wag 1,933 square miles, ' o poe
n the 3
. hemecloos ;O:‘;‘se of 3 year the natives would progressively adapt
€ use of this article of food i ;
! —a food which i
; Is preferred
o Rice by vast numbers of people in South America, ’
Proposed Duri 301-Ds ‘ .
lésexs)‘o sed monle’ :lnsge‘}ﬂemlfm Rice harvests, until the Cassava tubers are com
SSAV i ‘ -
Cagsava | super}; b 3ncd appreciated, cattle, etc., could he maintained o
: ant o on
; could be prode Zssava crops.  And vast quantities of starch and faring
.. e produce fl:om the superabundant crops, In his connee
| Eur'] m:}’ be mentioned that vast quantities of Rice imported -
: '(Il‘ge ;v; been used for starch-making, ported to
i e .
it 1 : CTent varieties of Cassava could be imporied 10 Indi
ars o ndiz
b i u n-lost' facility, and millions could be propagated y
A or distribution inaboyt g year's time ¢ and reuly
T
No. B. & 5. 3641, daged, 1nd
, India Office, 18¢h J,
Fror!‘ha Undes-Seoretary of State for ;:::: v 1000.
To— -Thomaon, Esq., Grass Mount, Fopes: Iﬂ.a )
) , 8. B,
spedles. or | I am directed by the Secretary of State for India to acknowl
sul{,:g{: for| the receipt of your letter of 28th December 1899, offeri O;V edge
i ) Lo offering fur
remarks on tfxe. Suitability of the Columbian Spem;s of thg o ther
. plant for cultivation and use i India. ¢ Hassava

.

In reply Iam 1o enquire what species of Cassaya
specially recommend for acclimatization in India,

M. 216-30. '

you wou!
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i
as two distinct species. I consider them both to be merely varieties :
of the same species, namely, Manihot utilissima. The numerous!
parietfes in Columbia are distinguished bx local vernacular names, |
such as the rejona, criolla, moradita, dandita. Three yearsago I
had a list of some twenty varieties grown in two provinces of Colum-
bia, but I am sorry I am now unable to find the list. Very frequently
the names by which the varieties are known in one province are quite
different fror the names given to the same varieties in other provinces.

I would respectfully venture to suggest that all the varieties
should be secured for India. At the same time special attention

should be devoted to the best varieties. The advantage of securipg"

a considerable number of varieties is, as mentioned in my letter of
January 25th, 1897, that some grow in rich soil and some in exhausted
or impoverished soil. And further, that some grow on the hot plains
and some at high elevations up to 6,000 feet above sea-level.

No. R. & S. 994, dated India 0j}ice, 3rd May 1900.

From—The Seoretary, Revente nnd Stotistios Departmont, o
To_The Seoretary to the Government of India, Departinent of Revenue
and Agriculture,

With reference to your letter of 13th March 1900 Nq, 363_37.3,
# Letter dated 1ith Aprt 1 am directed to forward for information,
1900, from Mr. R. Thomson. copy of papers noted in the margin®* on the

subject of utilisation of the Cassava plant in India,

Dated Grass Mount, Fovest Hill, 8, E., 11th Apridl 1900,

" From—R. Thomson, Esq.
To—-The Under-Secretary of State for India,

1 have the honour to acknowledge the receipt of your letter, dated
the sth April 1900, R. & S. 829, enclosing copy of a note by the
Reporter on Economic Products to the Government of India on the
question of utilising the Cassava plant as an article of food in India,

M. 216-30.

( 93 )

Ledger, 165
= “TMANIHOT
in Seasons of Scarcity and Famiae. utilissima.,
Dated Grass Mount, Forest HUL, 8. E,, 20th January 1900. MR. ROBERT
From—R. Thomson, Esq., . . o ﬁ*};‘},“é%ﬁ“‘, €
To~—~The Under.Seorctary of State for India. -
I have the honour to acknowledge the receipt of your letter of
the 18th instant, R. & S. 3641, enquiring as to what species of Cassava
1 would specially recommend for acclimatization in India.
The bitter and sweet Cassava are regarded by some authorities s&é:%{h:: A
er

Cassavas are

fdentical.
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In reply I respectfully beg leave to submit the following re-
marks s

Dr. Watt's comments are ;lot confined to Cassava, but embrace
species belonging to other gehéra, yaws, etc.

In paragraph 3 Dp. Watt says, “In a year or so more of this
enquiry I trust to be in a position to afford the Government of India
more trustworthy assistance in the direction indicated by Mr. Robert
Thomson (in his various highly useful communications on the
Maniocs and Cassavas of Columbia, etc.), vis., by being able to
definitely say where supplies of switable acclimatised or indigenous
tubers can be at “once procured for special cultivation in famine
stricken areas. 1 have very litile faith fh the vulue of acclimatisation
in abstract, m the improvement of resources of a country. I doubt if
1 per cent. of the experiments hitherto performed in India of that
nature have proved of practical value. The process is a slow and
expensive one, The development of the existing resources by selec-
tion is ,inﬁnitely"mggghsaﬁsfactory. It is with thisg object in view that

°l am endeavouring to procure authentic information of the extent of
the food supplies of India of the nature mentioned.”

"~ Tt appears from these observations that Dr. Watt is not favourably
impressed as to the desirability of introducing new varieties or races
of Cassava from other parts of the world. In India attention is only
now being directed to Cassava tubers as an article of food, Cassava
Leing there chiefly known as a source of tapioca, but the Colombian,
varieties, some twenty, to which I have made reference in my letters,

~ have been from time immemorial cultivated in that country and they
are the result of slow and gradual selection.

With all deference to Dr, Watt I beg to say that my exnerience
in tropical planting differs from his relative to acclimatisation. I have
myself introduced to Jamaica numerous varieties of plants from many
parts of the world, including many varieties from India, with the
most satisfactory results. An interesting illustration may be here
given. In 1865 I obtained Cinchona officinalis seed from Ceylon
through 8ir Joseph ‘Hooker. After some tepn years’ cultivation the
species, including several varieties, was not only acclimatised, but
became naturalised. ~In the report of the Direcior of the Jamaica
Botanical Department, vide ¢ Bulletin”’ of the Depattment, December
1897, it is stated “ seed of Cinchona officinalis is now sent eve
year by request of the Government of India to the Cinchona plan

M#216-30.
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from seeds obtained there has deteriorated in qual‘it)r.” o

As is well known Directors of Colonial Botanic Gard.ens highly
prize valuable new varieties of plants obtainable from foreign sourcfes
for general cultivaiion for nearly all cult'u./a.ted ptants have been'm;
troduced. And Botanic gardens are sometimes surpassed by practica
tropical planters, such has been the case, f?r mstan.ce, by th? ener-
getic planters of Ceylon. They do not hesitate to introduce impor-
tant varieties. , .

In paragraph 3 Dr. Watt says, ¢ Since the d.ate of my former note
on the bitter Cassava of Assam (1st March 18g7), I have recently
discovered that one of the forms of the sweet Cassavasisa r.egn.lar
article of food in Pondicherry, Cuddalore and Tanjore, its culu,\’ratmn
practically extending thence to Tinnevelly and Travancorg. A.s
stated in my previous letters the diverse conditions under ,whmch' tl‘ns
plant grows in  Colombia are extremely maTked. Many varieties
grow equally well on the hottest and most al‘ld‘ plains, afl@ under
conditions of excessive rainfall. And many varieties flourish at all
elevations from the hot plains (a few feet above the gea) upto gre?‘t
altitudes, namely 6,000 feet above sea-level.  The cultivation of t‘hns
favourite article of food has beeun gradually drawn to the moufxt'a}ns,
that is, the cold or temperate regions, by the more advanced civiliza-
tion of the people dwelling at a= great elevation on the Andes.
There can be no doubt that the extremely varied climatic and other
conditions to which Cassava cultivation has thus been subjected have
had the effect of evolving the distinct new vari.eties or races now so
generally cultivated in that country. These Va.neties have emanated
not frem seedlings, but from constitutional variations, they are exclu-

»

sively propagated by cuttings, and it is Well known that constitutional
variations frequenty arise where plants are largely expo§eq to ex-
treme vicissitudes of climate and diversity of soils. R .
But Dr. Watt, as already quoted, says with regard to ‘Cassa.va 1.n
India ** The development of }l_he existing resources by selection 1's
infinitely more satisfactory.” To inaugurate experiments of this
kind as suggested by Dr. Watt with a yu?w to rs,xs.e new varieties 01:
races would bearing in mind the paucity of v.anetgl iormé.tofwo:d
upon and the extremely restricted areas on whfch Ca.s;av{a xsinou;l
growing in India, under the most - favourable circumstances involve

very considerable loss of time, a-long period of yegrs, whereas a’score

. MO 216‘3).'
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YRLRORERT | of valuable ney varieties are immediately obtainable from Colombia,

ON CASSAVA. thow that raising new varieties is
Or. Watt says that in a year or so he hopes to be in a position (o
definitely say where (in India) supplies of suitable acclimatised or
indigenous tubers can be procured for special cultivation in famine
stricken areas. But there jg only one variety indicated by Dr. Watt
grown in India, the tubers of which are used for food.

In view of the wide dissemination
varieties of Cassava ag ‘wal} as in vie

S oo T T T T e e

Tecognised as a slow process

of the cultivation of numerous
w of its remarkable constitutional
flexibility, there is every reason to believe that the said Colombi
cultivated varieties wij| readily acco
of India.

In this connection it is im

an
mmodate themselves (o a wide area

portant to note that variety of Cassava,
the bitter Cassava, is already naturalised in India. [t is impossible to

adduce a stronger proof of the adaptability of the cultivation in
i general in India, . .

.

[If the roots Came to us they would be most interesting, but it is
bable that a few years at most would suffice to reduce all the
o various forms to which Mr. Thomson alludes to one or two, and that

these would not differ materially from the acclimatised forms already
| met with in India-*Ed.]

: prO

-M. 206-30,

( o6 )

G. L. C. P, O.=No. 2449 R, & A.—30-10-1900.~°223o_._.w. B. G.

THE -
AGRICULTURAL LEDGER, .



©

AGENTS.

In Lo
\VF“CA‘ Arnold, 37, Bedford Strect, Strand,

S.gsrfstable & Co.x2, Whitehall Gardens,

Sampson Low, Marston & Co, St
Dl;)nstgn’s Hotise, (Fetter Lane, E. C,

. S. King & “Son, 9, Bridge St
Westminster, S. W. > reet

OxN THE C

Friedlinder & Sohn, 11, Carlstrasse
Berlin. - . ’

Otto Harrassowitz, Leipzig.

In In

Thacker, Spink & Co., Calcutta ang
Simla.
Newman & Co., Calcutta.

NDON.

V{/,uénc &PCC;-, 46, Great Rl'lSSCl Street,
Kegan Paul Trench, Tribner &
Charing Cross Road, W. C. e Co-
B. Quaritch, 15, Piccadilly, W.
Messrs. Williams and Norgate, Oxford.
»  Deighton Bell & Co., Cambridge.

ONTINENT.

Karl W. Hiersemann, Leipzig.
Ernest Leroux, 28, Rue Bonaparte, Paris.
Martinus Nijhoff, The Hague. ’

DIA,
Higginbotham & Co., Madras.

Superintendent, American Baptist Mis-
sion Press, Rangoon.

Thacker & Co., Ld., Bombay.

E. Seymour Hale, Esq., Fort, Bomba: .

(Vegetable Sroduct Series, Do, 62.)
(Sumo and Resins.)

THE
AGRICULTURAL LEDGER,

1900—No. 16.

ODINA WODIER.
(GUM.)

[ Dictionary of Economic Products, Vol. V., Q. 38-49.]

JINGAN GUM.

A Report by ProFessoR WYNDHAM R. DUNSTAN, F.R.8., Director of the Scicnt_ific
and Technical Department of the Imperial Institute, on the chemical
properties and commercial value of the Jingan Gum. Tolhis has been
added an abstract of reports on the tree that yields that gum, as furni.slfcd
by Forest Officers. The present paper may thus be described as 3 rovision

of the Dictionary article on Odina Wodier,

By his letter No. 286, dated 1zth June 1895, Mr. J. 8. Gamble'
submitted four gums, to the Reporter on Economic Products, for
examination and report. These were forwarded to the Imperial Insti-
tute, and judging from Profeesor Dunstan’s useful report on page 8,
tg which special attention is drawn, it would appear that of the four
gums indicated, that of Odina Wodier or Jingan, is the most

promising as an article of commerce. . ,
The recent information so hand from Forest Officers regarding that

tree may be said to confitm and, in some cases, amplify the particulars
already known so that a review of ‘the entire literature of Odina
Wodier is likely to%e found of interest to the public.
Odina Wodier, Roxd.; Fi. Br. Ind, II, 29; Wight, Ic., ! 60 ;
Ind. Kew., 111, 328 ; ANACARDIACER,
Vern.—Fingan, kiamil, kaimil, kimiil, kamldi, kasmala, ginyan, |
jhingan, mowen, mohin, moyen, Hixo.; Fiol, bohav, Jival,l o

0. 38-49:

-
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HABITAT,
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Jingan Gum.

. shimat, munid;, shimti, MAaR.;

References.—Rox5,

Habitat.—A large doi
with throughout the hottef parts of Indi
It ascends in the South Him;ilayan tra

lohar, bhad»i, Jir, jial, jival, ghadi, BeNG. ; Dowka, dhoka,
Kov.; Doka, SANTAL ; Moor, saripathys mooi, indvimai, URiYa ;

‘s Hneingpyoing, MacH.; Bara, dabdabbi, halloray, NepaL;

If'ekeda, KURKY; Kaikya, gumprs, gharri, Gonn; Fhingan,
Jingan, jibbn, sindan, karalhi, No-W. P.; Kidmil, kambal,
batrin, kimlé, kemball, dhauntika, dila, kemal, koamla,
sulambrlt. pichka, lidra, kamlai, kahmal, jingan, Pn.; Gob
Ras; Szmah’,.moya, SIND. ; Gunja, monni, magear, y ,
C. P, Shimts, ginyan, moya, himul, moina, mos,
moja, shembat, molarda, gajel, Boma.; Moi,

moyee)z,
simati,
moja, moye,
Wodier, wuds, odiyamaram,
aunay-cauray, TaM. ; Gum-
gumpani, gumpna, dumpini,

od‘z'atnaraﬂf, otiyam, othiamaram,
pmt,.gmylp'_!_'m‘ banku, the gum,
dumpri, dumpir, dampava, odai-man, gumpena chettu, Ti. ;
Shtmt.u pinil, &ojal, udi, suggipatte, shimli, Kaw. -, Nabé,
nabéss,}he;ygu_m', Fknabe, knanbai, nabhai, nabhay n’abd-bin’
knabé, BURMf; Fingins, Sans, . ’ ,
g vox ;‘.FI. Ind., 84, C.B.C., 336 : Voigt, Hort. Sub.
b 275 Brandis, For. Fl., 123 : Kurs, For, Fl. Burm.,

I, 322 :Gdﬁggg, Man. Timb,; 110 ; Dals. and- Gibs., Bombp,
FL) 61 -Stewart, Pb. Pl., 46 ; La Maout and Decaisne, 363 ;
Mason, ; AN

M Ru@@‘and Its People, 540,774 : Elliot, Fl. Andhy.
45: 65 Phar t Ind., 60; Ainslie, Mat, Med. 1,4, 45‘6T
O'Shangthtggf;_?:’Sang.«Dz'speins., 22; U. C, Dutt, Mat.’ Mch
Hu?d., 30U Dymock, Mat. Med. . Ind., 2nd E4., 202 ; S-
Arjun, Bpa\g‘.‘.‘pmgs,' 38, 207 Baden+Powel] P; Pr'ad .
396 397 &lbinson, - Him. Dist, job, 144 ; Eron. prog,
sl B dis s Lisha, U. PL Bomboughy 243, 230, 05
of ¢ : P 4 a3 qg, 5514,-,;_31';()‘47;147, Cych)p,.lﬂ, 8; Rew
» Guide do Bor. Gardens and Arboredum, 35" Homs Dept
95, Buy .!'~,G;‘?‘i". [.,‘134p 137} 5014’;. Agvi.-Hort SOP '

1875, V., 755 For. Ad, Rept, Chutia Nagp,,, :885. -

g;;;”':f and Coorg, 1@52} 89.: 11, 28 ; Bom;:y:
:) 1; 3 qu ?&-' ,N'?mf ‘P., I, 8; v, 1 :
Panjdh:— e TE s Cuwaiene

[EIRSNERN BNl -

pipds, 15 ; Hoskidpbur, 11 ; Gurdispur, 5.
Moo S41 elenit. Rptss Sl 131 Bhanity, 1y,
iy ul, 139 5 \ d, tey7; Manuals of

rap i v Xy 362,
scidyous tree, 4010 50 Foet in height, met
i fi'oxn: the Indas eastwards,
¢t to an altitude of 4,000 feet
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found also. m Assam, Madras (chiefly in a cultivated state), and in | HABITAT.

Burma, the Andamaq Islands, and Ceylon.
The following recently received particulars regarding the distribu-
tion of the tree may bé here exhibited :— : )
North- West Provinces.—The tree is met with inthe School Forest
Circle. ]
Panjab.—Found abundantly in the Kangra Division, Wild and
never cultivated it is principally associated with other miscellaneous
trees in the scrub forests in which it forms one of the most con-
spicuous®bjects. -Italso occurs in the_ lower lying kil forests and
the mixed forests on the main range up to about 3,000 feet. The
tree grows in both dry and moist soils, but reaches its greatest size in
valleys with a moist, deep soil—the wood in these situations is said,
however, to be inferior. At the age of 30-40 years, when it is
fit to be cut, the tree attains a height of 30-40 feet with girth
4-5 feet, It is leafless from November to February. Seasons of
flowering and fruiting February-March and May-June. A report
from the Forest Officer,. Umballa District, states :~-the I{aiisg.r.Re-
serve is the only forest in the Simla Division where the tree is found.

It occurs scattered and not in any abundance. No particular care is )
taken to propagate the tree. " It grows on the hot séutherly slopes|’

of the low hills, seldom reaching a height of more than 40-50 feet, or
a girth of over. 5-6 feet,, The flowers appear in March-April when
the tree is leafless, m&iﬁ@v._f_rgit'ripens in June,
Madras,—Comparatively:1ate in the Ganjam District where it
occurs b the Jower slopes of the smaller hills and occasionally
on the Matures at the age of 50-60 years, attaining a height
of 50 fett-with girth 7 feet. Flowers in March-April, and fruits in
June. Fairly common in the Bhadrachallam taluq, Godavari District,
where it occurs in a wild state, both on the plains and at elevations
up to (?)2,000 feet, It i estimated that thé tree matures‘in dbout 30
years. Seasons of flowering and fruiting, February and March. 1In
the Palamedu Rangs, Madura District, the tree oceurs both wild and
cultivated, though nof,aBlind: nes prapagat
of cuttings. ' It thtives wall in “moist localities, s attpins'ia height of 40

feet with a girth of: 6 to .8, feet, and is it to cut’ tg@;age.of 25
years. It flowers’ in Ap#il and bears seed in May. Na found in
abundance in the ‘Nél‘I;SAr‘é; -"_Dyis,trifct; is chiefly confiped'to the Veligondas™

Ajso occurs to sotsie sxtent in Srecharikota ard

and Zerragondas hills.

indantly. . Sometimes prapagated by means |

T 0. 38-49:
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HABITAT. V;ayagiri. Ordinarily the tree luxuriates (in Sreeharikota) by the
sides of ponds and lakes and in the. vicinity of human habitations

o

It is reported not to thrive in the forests far from dwellings. No
Special care is taken to propagate it. Fit to cut at zo years, the
tree attains a height of 30 to 40 feet with a gitth Jup to about
6 feet. Seasons of flowering and fruiting, March a;)d April-May
respectively. The District Forest Officer, North Arcot, reports that
the tree grows wild in the north of the district, but not in large
numbers. It flourishes gt elevations of 1,200-2,500 feet, attain-
ing a height of about 25 feet with girth of 3-6 feet.® In’ South
Coimbatore the tree is here and there met with in the Udamal pet and
Matupalayam Forest. Ranges. It is also planted as an avenue tree
on the Pokachi-Udamalpet Road, being usually raised from cut-
tings. In other places no special care is taken to propagate it. Asa
roadside tree it is not a success since it becomes quite leafless in the
hot season. It grows wild in both dry and moist regions, reaching
a height of 20-30 feet, with a girth sometimes as much as 8 feet. The
wee flowers and fruits between May and July, and becomes fit for
felling at the age of 20-25 years. It is reported to occur in the
Tinnevelly District. From g report by the District Forest Officer
Trichinopoly, it is learned that the tree is found scattered in zhc’
plain and cultivated partg of the district. It does not grow wild bug

is genenally propagated by cuttings. It flourishes in fertile and culti-

vated localities. The height to which it attains is from 50 to 70 feet,
with a girth of from 510 12 feet. The tree is reported to be fi

for cutting down at the age of 15 years, . It flowers i '@y\and fruity
in June-July. = %} !

' P
Burma.—Common throughout the Pegu Division where it grows

wild and . prefers low-]y’ing situations, Average height 50-60 (et

but trees of 100 feet height and ¢ feet 9 inches girth bave been

recorded. Usually the tree is not felled until it has reached a girth of
3-4 feet. The flowers appear in January and February; the fruis
Tipen in May and June. Fairly abundant in the Thayetmyo Division
growing wild in moist situations. Seasons of flowering and ffuiting’
December and January. “ccurs plentifully all through the nﬂrthen;
part of the Henzada-Théngwa Division. The tree grows wild through-
out the Henzada District. . It flourishes in forest, at the foot of the

hills, attaining a height of 30-40 feet with girthof 6 feet. Considered

) ”mature at the age of 35 years. The tree flowers in March and fruils

0. 3854'9.

{ 100 )

any considerable extent. Occurs wild on rather low ground. Has
been known to grow to a height of 50-60 feet with girth 12 feet,
but. the average height is 35-40 feet and girth 5-6 feet. Regarded
as mature at age of 15-20 years when a girth of 4-5 feet is attained.
Seldom used. Seasons of flowering and fruiting end of May and
July. From the Yaw Division it is learned that the tree is common in
all the moister forests of the Division. Not cultivated, but grows wild ;
luxuriates on rather dry slopes in moderately moist forest. Attains
a height of 70-80 feet or more and a girth of 4 feet 6 inches. It
reaches an exploitable size at a very early age. The tree flowers in the
hot weather and fruits about the end of May and June. Wild and
very common in the Minbu Division. On good soil and situation
attains a girth of 1o feet or more. From the Magwé Division .it is
reported to be fairly abundant in the forests outside the Reserve.
Very scarce inside the Reserve, it grows wild in the level country
outside, reaching a height of 40-70 feet with girth 3-6 feet. The
tree is considered fit for felling at the age of about zo0_years.
The flowers and fruits are said to appear about Aprl. Found

almost everywhere in the dry mixed forests of the Mandalay Divi- |

sion up to about 3,000 feet elevation; the tree is, however, nat
plentiful. It occurs wild, prefers open jungle and appears to thrive
best on stony soil. - "It attains a height of about 45 feet with a girth of
over 6 feet. The tree ﬁbwers in Febmary-March, but the seed does
not ripen until 7 or 8 months later. Reported to be plentiful in
the forests "of the Pyinmana Sub-Division, Yamethin District, where
it is associaied with Dipterocarpus tuberculatus, Shorea ro-
bhusta, Pentacme Siamensis and others. Grows wild mostly
tn “Indaing” forests attaining a height of 40-50 feet and girth of 6
to.8 feet. Seasons of flowering and fruiting, March and the hot
weather, Fairly common in the Ruby Mines Division, Katha, where
it occurs on the plain and low hills. Average height 40-60 feet.
Flowers early in the year. .

Andamans.—Met with as a small tree in fair abundance in the
belts of dry deciduous forests of the islands. Of these forests Padauk
(Pterocarpus dalbergioides, Kurs) is the principal species.
The tree‘extends from sea-level to about 400 feet and attains a size of
8 feet in the girth breast high, and 35 feet in height.. ’

: : Q. 38-49.
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GUM.

L~ Gum,—F Properties and Uses.
Some seasons of r&r: wounds and cracks in the bark of this tree, at
in colour (ammetr year, th'ere issues a Gum, at first yellowish white
wards, if it fallsz f;a":g) » Which takes on a brownish tinge, and afier-
I uSu;. lly ofudes 1 O e g;gund, becomes blackish ( ji”gﬂﬂ-l?i-gond).
W ‘am 3 cttlbber and “occurs partly in tears of a yellow-
Sesmres I,ikz th)(; senofco ourless, .angular fragments which are full of
astringent ; about ang hi“n%sarabxc. ;t has a disagreeable taste, js not
ing Portior; forms a sl‘. i comp letely soluble in water ; the remain-
It s much nead lxm}_’ mfxcxl‘age, but is not gelatinoys ** (Dymack)
calico-printing, and ?:;;3 ~with“the gum of Anogeissys latifolia ir;
Gampbel| stat,es tha.t: .Fp‘él as. 2 paper-size. In Kumgon Captain
Burma, Kurz says, it is"ﬁtl 1S mixed with lime in white-washing. In
The Brahmins of iien ‘;mplgxgd as the basis of an inferfor varni
Phe followi - DEBgal use it to stiffen their Brabminica} sirings
ing recent provigiciaL netes regarding the gum gm;xy be

sh.

here recorded :—
"o Panjab.—The gbﬁl'ﬁ'i'sv T L
exude, nacurally, but st )er?r 1.tt‘1e used. It doés not, 3o it is said
s ot ) o "7 on incision of the bark or as the result of ,
sa)id }t’o ':Ilge b : eﬂyif‘)d uring the rainy season. A full size tree e
collectin}q daloucti} Q“ﬁ (1.1b.) of gum per annum, The cost );
o o }gb:.n Aar; Mg at Railway station is estimateq at about.RSO
. AIF amount could be collected f >
; rom the Division i
l:qmred I(A.’a”gm Divition). The gum is collected and's;;,c;s'lon .
a;v:ars. . t.:s used .for ‘adhesive purposes, in Hmewash; in t}'lc
ca 1co'~prmtmg. It is- hbwéver, uswally mixed - whip ¢ Ing and in
copcialy those of Buchanania Iatfoka, Anogeise,
e Z::e :utsmomy a. The gum does not exude natu,ally
) MY In consequence of an inj '
of tapping adopted 1°°3“Y‘is to Cntqa morch aboutl!;]ury. The method

& inch -
Ell:ee. The gum then efudes and hardens,” when ises fecpin the
he trees are notched ify February-March, and ‘the Scraped off.

May-June. Itis hard and L
. of .
which exudes in tlxe'fgjﬁs,' and beioyellowmh Wwhite colour,

ther gums,
8 latifolia,

( 102 )
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gum collected in ’

Ri2 per 100 Ibs, landed at the nearest Railway. station, »fs., Jagadu,
3o'mile§ from Kalesdr (Kalesar Reserved Forest, Umbala District).
Madras—Not used either commercially or for domestic or medi-
cinal pﬁrposes (Ganjam District). The gum is not collected. It
exudes naturally from faults in the trunk. Trees that are quite sound
yield no gum. The latter can be obtained inthe hot season from March
to May. A tree yields from two or three ounces to 2 Ibs. of gum.
The average would be about }aib. A hundred pounds could be
delivered at Rajahmundry at a cost of R3-12. This taluq could pro-
bably supply about 200 candies (1 candy =200 ibs.) annually (Bkadra-
challum Sub-Division, Godaveri Dz‘s:tri‘ct). Not collected or used.. It
is reported that in old and mature trees thé gum exudes naturally and
in others if the bark is injured. In mature trees gum exudes all the year
round (Madura District). Gum is not systematically collected, but it

is available in the bazars. Exudes only by injury——natural or artificial

—Dy w2ar and tear of sun and rain or by cuts in the bark with an axe.
Obtained in all seasons by injury, but considered to be most abundant
in the cold and rainy season—August to February. A tree in good
condition would probably yield 6 1bs. of gum yearly. In Sreebartkota
the cost of carriage on 100 lbs: to the Buckingham Canal is estimated

at six annas. The corresponding charge in the case of gum from”

Veligonda- and Zerrakonda forests would be, B3. About 70 Ibs. of
gum could be collected in Sreeharikota, but the production in other
parts cannot be estimated. The gum is occasionally used for cloth-
printing (Nellore District). The gum cxudes naturally and also at
times from wounds made in the bark by cattle graziers. No gum was
obtainable - from incisions made in September and October 1897 : a
(uaniity ‘Was found to have exuded naturally during February and
March following (North Arcof). Not collected or used. The gum

*exudes by injury done to the bark (Soufh Coimbslore). The gum is |

not collected or used. It is reported that the gum exudes in the rainy
season, generally in consequence of some injury~—by wounding the
bark. .The average yield per tree is estimated at not more than an
ounce. (Trichinopdly.) . .~ SRR R

Burma~The gum is not collected or used. It does not exude
naturally but from swounds, The gum is probably most plentiful in
the rains (Pegu. Diufgion). -Thought to, exude only in consequence
of spme puncturd, *'The latter may be the result of cuts, breakage of
branches or #ifiaf]l" punictures ‘'made by birds, ~Unkealthy trees aré
reported to exude more:

S 0. 38-49.

“than healthy ones, ' Th¢ gum is obtainable at F
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Report by PROFESSOR WYNDHAM R. DunsTan, F.R.8.

it would be advantageous if new and better

0. 38-49,

any season (Rangoon Division). Not ug
the villagers. The gum seems to exude in
injury, am] even then not at all times of - i
sion). Not collected or used for any P“f;:l:e-y“%;rhe( g:r‘:{ ::(M)c,lt:z ?’”"
wounds and cracks in the bark. It is obtainable from Octobel:- tS; °’_r;
(Henzeda-Thingwa Division). Not collected or used for an .
by the Burmese. The gum exudes naturally. (Lower Z‘l‘: “";0 s'c
Division). Not collected or used. It is thought, howev ";1 ‘
coy'xsid.erable quantity could be obtained without, difﬁcuhe > :: .
Division), The gum is not collected or used. It exudcsy t( aIw
about the months of March and April. About 25 |bg of pu Py
got from a good sized tree in 5 year, This estimate .is pio{)n !:my b .
the me.trk. _The gum could be landed at the nearest stea:'ley o;ler
32 r.m}es dxsti:n:nt at from R3 to Ry per 100 lbs, (Magwé D,‘r,- {g é:t
Trxﬂlng Quantities of the gum gre collected for local consulzl.yto'nl-
T.herg is no trade in the article. It is used for making an inrf)el(im‘
!“{Id of varnish. The gum exudes probably in consequence of me
.Injury, but the tree is not wounded for the purpose, It is uss\?nlnle
gathered after the close of the rains (Mandalay Division) :ont
colle.cted or usfad locally. It exndes naturally during the rainy ;eéson
(Pyinmana Division). WNoy used for any purpose (Rudy Mines D;’utl
sion, Katha). :
Andamans ~—The gum exudes from the b

by the Andamanese for keepin
at about the commencement

ually collected or used by
consequence of some natural

ark naturally and is used
g their fires alight. The gum is obtained
of the dry season.

+ Director of

the Scientific and Technical Department of the Imperial

Institute, on some Indian Gums.

“The gums which have been examined are descri i
Cribed in a letter
from Dr. George Watt to Mp, Royle, dated the ang June 18¢6

which enclosed a copy of a memorandum, No. 286, dated 2gth June
1895, from Mr. Gamble, Conservator of Forests, School Circle North-
West Provinces and Qudh, on the subje ;

ect. Mr. Gamble stated
that the local demand for the following gums, which are procurable

in the forests of the Saharanpur Division, is not very good, and that
bl

markets could be foung for

‘such products. At present the supply is limited, but i new markets

( 104 )
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could be found, the supply of certain kinds, especially those of Fingan lgiuoNFSx«:TsES%
and Pral, could bé greatly increased.” REPORT.

[The four gums contributed by. Mr. Gamble and repqrted on by
Professor Dunstan were as follows:—Bauhinia retusa, Odina
Wodier, Buchanania latifolia, and Boswellia serrata. The
present review deals with only the second of that series, and the

passages in Professor Dunstan’s Report that refer to the others will {

be excluded from the present paper.—Zd.]

Odina Wodier.

““The specimen consisted of small Tounded tears and angular frag-
menis with a few large irregular masses’ The tears were opaque
and fissured, the fragments, translucent, the gitm had very little taste,
and varied from white to yellowish-white in colour. The gum con-
tained 123 per cent. of moisture and the ash in the dried gum amounted
to 3°73 per cent, The gum was completely soluble in twice its weight
of water, forming a rather thin mucilage, which possessed considerable
adhesive power. The viscosity of the mucilage, compared with gpod
gum arabic, is given below. The watery solution answerdd the
ordinary tests for gum arabic, except that it had a marked reducing

action on Fehling’s solution, indicating the presence of a sugar. A

solution made with boiling water and cooled, was unaffected by
iodine, showing the absence of starch and similar constituents.

““ Comparative determinations of viscosity.—The viscosity of
the solutions yielded hyy these gums compared -with that of a solution
of the best gum arabic, was approximately determined by noting the
time taken by 50 c. ¢. of a 10 per cent. solution to run from a burette

fitted with a fine jet. . . . The foliowing table gives
ahe results obtained :~

g, Bt
Acacia Arabica (Gum arabic). - 10 per cent. S8
Odina Wodier (¥ingas) . ° 10 58
Buchansnia latifolia . . 10 B {71
Baukinia retusa . . . 5 2 © 200

“ It appears from these results that a solution of the gum from

Odina Wodier possesses about three-fourths of the viscosity of a |

similar sohation of gum arabic.

“ The only previously recorded examination of these gums seems t6 |

be that by Dr. Rideal in 1892 (Journal of (hé Sociely of Chemical
: . ‘ ‘ . OA 38.49.

*( 105)
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Il;lg&gﬁang Industry, Vol, II), who was furnished with small samples by Pro-
- fessor Pedler of Calcutta. Although it is evident from the preliminary

results regorded by Dr. B]deg&.t}hat the gums examined by him were
the same in origin as those oW under notice, it is obvious that their
quality is different and uSually inferior. It is important that attention
should be paid in the future to the exportation of gum of uniform
quality.

“Since the commercial value of the gums of the Acacia type
must depend on other circumstances than those connected with their
chemical properties, - as, for example, colour, size, freedom from
contamination with extraneous substances, etc., it was thought desira-
ble to obtain the opirﬁons of several of the best known London dealers
in gams. They were each supplied with small representative samples
of the three gums, and were asked to furnish a report on their probable
commercial value. The four reports which have been recclvcd may
be su mmarised as follow L. -

1. These brokers report that Odina WOdle!', chiefly on account
o ifs solubility, would be the most readily saleable,

“ 2. The brokers-report that there is on the English market a large
quantity of all kinds of East Indian gums, which renders it yery difficult
to dispose of inferior qualities. The only sample which they consider
would command a free market is that of Odina Wodier. . .
Odina Wodier is compared with Cape gum, and, like it, might he
used for preparing pale-coloured mucilages, and for mixing with gum
acacia to reduce the cost of the Jatter, Its value is stated to be between
255 and 30s. per hundredweight, These brokers remark that it is
desirable, when introducing a new gum, to ship it in large quantities
of not less than, say, 5§ tons, as English * consumers will not (rouble to
substitute new gums unless they are certain- of ohtammg a constant
supply of average quahty E

“3, The bl’Okel" l‘eport thg all the samples are of: mfenor quality.
Odina Wodier, ‘which they remark has been carelessly collecte]

and is largely mized with earthy matter and wood . would fetch from
20s. to 255 per hundredweight,

“4. Odina Wodier is the most valuable of the three samples
submitted; but its appearance is muchagainst it, If a constant supply
could be obtained and if more care be taken in collecting it, it could
probably be sold at from 30s. to 355, per hundredwmght.

038’49 , s
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“ It will be seen from these commercial reports that it would be
worth while to pay some attention to the exportation of Odina
Wodier, but it would evidently be necessary that greater tare should
be taken in the collection of the gum, and that the inclusion of
extraneous matter should be avoided. It would probably be desirable
to pick out the better pieces which are nearly free from colour, and
send them as a separate consignment as first q{xality, the coloured and
contaminated fragments being includedin a separate consignment of
second quality. One firm of brokers who reported on the samples,
offered to take charge and dispose of any consignments of these gums
which may be sent to this country.” .

IL—Dye and Tan.—The Bark of the tree furnishes a small
amount of brownish-red colouring matter, which produces on tasar
silk a gnolden or pale brown tint similar to that obtained from Jlod4
bark (Symplocos racemosa) (Wardle). 1t is also @sed in
tanning.

Madras ~The bark is employed for tanning purposes (Nellore).”

Burma.~The bark is used for making boats (Zhayetmyo Division).
The bark being thick and fibrous is employed instead of hides to pro--
tect the- elephant’s back from the weight of the dragging chains
(Minbu Division), The bark is said to be mixed with Acacia
Catechu in Cutch bmlmg, but this requires confirmation (Pyimmar
Division).

fibre. :

Madras ~The bark affords a fibre (Neliore District).

Burma~~The bark fibre is used in connection with ploughs and
elephant gear (ZRayetmyo Division). ,

IV.—Medicine,—The BARK is very astnngent andalglpougb not
officinal is described in .the Pharmacopria of India, A decoction is
said to be useful as a local application in cutaneous emptmns and ob-
stinate ulceratlon, and to form an excellent astrmge Ainslle..
who gives & snmzlar account of its _properties, remarks - The “bark
powdered in combmanon with margosa oil is. conmdered by the Vytians
a valuable application for' old and obstinats. ulcers . The cux,
beaten up with cocoanut mxlk is applied to spmmr and bruises, and

III.~Fibre.~The nnx yields a good or tough coarse cordage

the 1EAvES Biled.in oil are uied for 2 smmlar pose.
internally m,‘ , .
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the basxs of many of the plastcrs emp oyed for rheumatxsm In
Taylor s Topography of Dacca mention is made of a medicinal use
of this treg not referred to elsewhere. He says that the juick of the
green branches, in a dose of four ounces mixed with two ounces of
tamarinds, is given as an emetic in cases of coma or insensibility
produced by opium or other narcotics.

Panjab.—The gum is used in native medicine (Kangra).

Madras-—Thc gum is stated to be applied medicinally to sprains

and bruises, after being beaten up with cocoanut milk, Bark and gum
are demulcent and tonic, respectively. The pounded bark boiled
in or mixed with oil is-applietl to ulcers and wounds. The bark
forms a gargle and is used for decoction (Nellore District). The
bark is used for skin eruptions and for local injuries, such as
wounds and bruises. It is beaten with a stone and then applied
to the affected part (Madura District). The suicB of the bark
is saitl to be administered to children as a tonic (Soulb Coimbatore).
Pounded up with old rags it is said to be used asaplastcr for
* wounds (Zrickinopoly).

Burma.~The juice of the bark is applied to swellings (Pegu
Dinisien). The bark is boiled in water and the decoction employed
for dressing sores (Pegu Circle, Rangoon). A decoction of the
bark is used for toothache (Zhayeimyo Division). The bruised
bark is applied by villagers to sores (Mandalay Division).

The leaves are used for all local swellings and pains of the body.
They are first boiled and then applied (Madura District). The
leaves after being pounded are applied to sores (Pegu Division).
They are used as medicine for children (Zhayeimyo Division).

V.—Fodder.—The reaves and young seooTs afford fodder for
cattle. In some places (Madras, Oudh, etc.) it is pollarded to sup-
ply fodder for elephants (Gamble).

Panjab.~The leaves along with those of other trees are extensivel y

’ lopped for grazing purposes by shepherds and others (Kangra

Drvision). )
Madras.—~Tt is reported that the bark is given to elephants for the
purpose of improving their digestion. Leaves are used for fodder
(Nellore District).
Burma.—Leaves or branches are readily eaten by elephants (Pegu
Circle).
0. 38 49. ( 108 3
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It is said that sometimes silk-worms are fed on the leaves, but
only very seldom (Zower Chindwin Division).

Lac forms on the twigs and some (not a large prdportion) of
the stick-lac brought down from the Shan States is Z%nabe lac
(Mandalay Division).

VI.—Structure of the Wood,—The sapwood is large in
amount and very subject to the attack of worms ; the heartwood when
freshly cut is light red, but becomes reddish brown on cxposure. It
is moderately hard, close-grained, seasons well, and does not warp,
but is not very durable ( Gambdle). It js, however, not liable to be
attacked by whiteeants (Gasetteer,» Mysore and Coorg). Average
weight about 58 lbs. the cubic foot.

The following passages may be here usefully recorded from the
recent correspondence that has taken place on this subject :

Panjab.—The timber is of inferior quality ; only the heartwood is
used. There is very little market for it. Occasionally exported jn small
quantities to the plains. The price locally is R1 per tree, or for local
usc 4 annas. Planks of the timber are said to warp considerably if
not properly seasoned. Occasionally brought and taken by Tiver to

Ferozepur and elsewhere where it is sold to Zamindars, so it is stated,

at four aunas per karri of 2 cubic feet (nearly) (Kangra Division).
The sapwood is whitish, and the heartwood reddish brown. It is hard
and heavy. It is not attacked by white-ants. Better species being
readily obtainable, there is no trade in the timber (Kalesar Reserve
Umbala).

AMadras.—Only, a very small local trade. The best only fetches
about annas 33 per cubic foot in the market ( Gamjam District). The
timber is not at all appreciated owing to the abundance of better kinds.
Tt is said to be notorious for its want of strength and durability .
never used for construction or other work, as it is soft wooded by
nature (Madura District). Not used for building purposes (Nellore
Distric).  Useless for building construction (Norsth Areor District).
The wood'is very.light and white in colour. No trade exists (Sowth

Coimbatore). The timber is not used. Not strong nor durable and

is liable to attack by white-ants (anlnnopo(y District).
Burma.—Sapwood rather light, and of a whitish colour, turning
pale brown: heartwood heavier, close-grained, of a reddish brown

colour. Weight per cubic foot 65 Ibs. (Kurs). Itis very durable. |,

Some house posts here—-stxll in good .condition clean of sapwoad

0. 38-
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odier.
and having a girth of 2 feet 3 inches to 3 feet 4 inches—have been

in use over 30 years. When dry it floats. Trees of large girth are
rare in thgse forests, but logs below 4 feet 6 inches in girth could be
supplied in considerable numbers. There is no special trade in
the timber. It issold in lots mixed with other less valuable woads.
The rate varies considerably from Ré6oc to R1,000 per roo logs
averaging 6 feet to 7 feet 6 inches girth and 18 feet length (Pegu
Division). There is no trade in the timber (Pegu Circle). The
timber rots very quickly in the ground or if exposed to the weather.
It is used only when no other can be obtained (Zhayetmyo Division).
Not regarded as very dyrable, , A large quantity could be supplied
if wanted. The cost of delivery on the river bank would be about
R3 to R4 per log. "Mhere is no trade in the timber at present
(Henzada-Théngwa Division), The timber is said to be of rather
poor quality. Scarcely any trade in it {Zower Chindwin Division).
The supply greatly exceeds the demand. There is no trade (Fuu
Division). The sapwood is said to be subject to attacks of white-ap
« {Minbu Division). Very littlé used locally as the wood is said to
too Soft. There is no trade in it (Magwé Division), The wood is hard
and is considered imperishable in the ground as boundafy posts. It
fetches from Rr1z-8 to R18 per ton in Mandalay where over 50 tons
are sold annually (Mandalay Division). Very seldom used and
no local trade in the timber ( Famethin Disiricf). The wood docs not
seem to be used nor is there any trade in it (Rudy Mines Division,
o Katha), -

VII.- Dosmestio Uses.—The wood is used for a variety of pur-
poses. Spear shafts, scabbards, wheel spokes, cattle yokes, oil pressecs,
and rice pounders are made of it. Igwas tried for sleepers on the
Madras and on the Qudh and Rohilkhand Railways, but did not
succced. Kurz recommends it as suitable for cabinet making ; but
no trial of the wood for that purpose has apparently as yet been

. made. ' A . L

. Panjab.—The heartwood is used for small Aarrds, ‘doors, planks
etc, (Kangra Divisign).”Sometimes used by the villagers for making,
clod crushers, It is 6f course used as fuel as_are all the other

species found in the Ji;iXed forest of this dist:icg“(Kélesar Reserve,

Umbala).

1" . Madres—Chiefly uséd for planking (Ganjam District), Yokes

_~'are sometimes made from the timber owing to its lightness (Madura

( 110 )
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District). Used for fuel and various agricultural implements, such
as yokes, etc. (Nellore Districs). Employed for the making of
bedsteads, posts for fences, and water-lifts (Trickinopoly, “District),

Burma—Chiefly used in house building as posts, beams, rafters,
ctc., and as handles for daks (Pegu Dizision). Used locally for
house building (Henzada-Thongwa Division). The timber is said to
be of rather poor quality. The chief use to which it is put is in making
Burmese drums. Also occasionally used for coffins (Lower Chinduwin
Division). Chiefly employed for handles of daks and dalwés (FYaw
Division). Sometimes used in agricujture for rollers to break up
clods of earth (Minbu Division). Naw and thea used for house plank-
ing, making bedsteads, etc. (Magwe Division). Used for sandals,
dak scabbards, rice mortars and oil presses (Mandalay Division),
Not used except very occasionally for oil-presses (Zamethin District).

It will thus be seen that’ the very greatest difference of op{nion
prevails regarding the timber of this tree, but upon the whole it is not
held in high esteem.
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DENDROCALAMUS STRICTUS.
(MALE BAMBOO.)
[ Dictionary of Economic Products, Vol, I11., D. 292-325.]

BAMBOO MANNA* .
Its OCCURRENCE 1x tue CENTRAL PROVINCEE.~
By MR. D. HooPer, F.C.S, F.LS.

A substance called “Bamboo manna™ has been known for many ?;;gti&g.
years among native physicians in India, but the term is gencrally
accepted to be the silicious concretion found in the culms of the | |
bamboo and called Banslochan or Tabdshir. Tabishir is a peculiar| Tabashir.
substance, and its origin is not satisfactori]y determined. It occurs
inside the stems of various species of bamboo, cither in thin frag-
,ments or in masses about an inch thick. It is often mixcd with dead
insects in the stems, but when calcined it becomes opaline or purc
white. Extraordinary properties have been attributed to it, and it is
said to be tonic, cooling, aphrodisiac and pectoral, but from its
composition it would appear to be quite inert as a medicinal agent.
At any rate the trade in the drog has decreased within the last *few | .
years, and its collection by wild tribes is not by any means so active
as it formerly was.

* A review of this paper was unfortunately sent to Nature b
Mr. D. Hooper some weeks before submission of the original for publica-
tion in The Agvicultural Ledger. This explanation is neccssary- to,
obviate its being supposed that the one publication had derived its |
information from the other.— Editor, N

D. 292-325,
( 13 ) :
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DENDROCALAMUS L
strictus. Bamboo Manna :its Occurrence
Tabashir, | The Sanskrit name for Tabdshir is /rakkschira or “Dbark milk.”

This derivation would signify an cxudation taking place on the
outside of ;he stem, but tab4shir is invariably found inside tho stem,
probably the residue of the watery liquid occasionally found in the
hollow internodes. Bamboo manna would convey the idea that the
substance is sweet, but tabdshir is perfectly tasteless like all other
silicates. 'The confusiorr doubtless arose from this product of the
| bamboo being called saccharon by Dioscorides and Pllny. Sac-
charon of the ancients had none of the properties of sugar and
wss used in quite a different connection, especially as a medicine
Dtoscorides says: “ Whet is called gaxyapov is a kind of concrete
honey, found in reeds in India and Arabia Felix, in consistence like
salt, and brittle between the teeth like salt.” A brittle substance
occurring inside the stem of a reed is evidence more of tabdshir than
of sugar or mannsa (Sir George DBirdwood, Bombay Prodscts). In
the Dictionary of Economic Products (Vol. I, page 385), atten-
Botavical ’ tion isdrawn to a passage in the * System of Botany” edited by La
reerence. | Maout and Decaisne in which a reference is made t0 a sugary pith

‘ which under certain circumstances exudes from the nodes of certain
species of bamboo and which becomes solidified into pure sugar, in
~ o distinction to the silicious concretion of Zabdshir found within the
stems. Indian travellers, and the most recent writers on the subject
of Bamboo, however, have never recorded the spontancous excretion
of a substance similar to manna appearing on the stem. The only
portions of the bamboo used for food are the young shoots and the
seeds. The seed which appears after flowering, after long and
irregular intervals, is used in times of famine as & food grain, this has
been known to sell for 4o to so scers per rupee, while wheat was
selling for 12 seers. Further particulars with regard to Tab4shir of
Bamboo manna may be found in an article by 8ir D. Brandis in
The Indian Forester, March, 1887, and by Professor J. W. Judd,
in Narure, March 24th, 1887, page 488.

The occurrence of 4 true manna on the bamboos of the Central
Provinces is accordingly exceedingly interesting. A sample of this
nature was recently received by the Reporter on Economic Products
to the Government of India, and which I bhad the pleasure to have had
sent to me for examination and report with a view to publication in
The Agricultural Ledger.

~ With these introductofy remarks the interesting note received
along with the sample may be here recorded.

D. 292-325.
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in tl{e Central Provinces. (D. Hooper.)

)

_Mr. A, E. Lowrie, Forest Divisional Officer, Chanda, Central
Provinces, in a letter dated the 17th March 1900, gives the following
particulars of its discovery i— -

«The year being an abnormally dry one, the entire bamboo (Den-
drocalamus strictus) areas of forest for some miles along the
Wardha river from about 10 miles above its junction with the
Wainganga river to right opposite Sirpur in Hyderabad flowered
in November last year, and consequently the whole area was shed-
ding ripe seed from early in January which is quite unusual. This |
has been a great source of food for thdusands of poor people in the
district during this famine year, and has Been tiding them over for
the last three months. About the middle of last month I went through
the arca of bamboo-seeded forvests and found that, though most of
the bamboo clumps were far advanced in seed, small stretches of it
were st.ll fowering, and, strange to say, in the dryer portions of the
forcst on poor soil, very stony and chiefly laterite. 1t was while
passing through one of these tracts that I noticed the culms in the
clumps streaked all the way down with what appeared to "me to
be a white bLrittle gum, similar to what one sees exuding from
QOdina Wodier. On asking some of the Gonds (local men) who were
with me, what it was, they could not tell me and had never seen it
before. I atonce collected some, and on tasting it found that it was
perfectly sweet. The men then began collecting it by handfuls. I also
collected some and send you a tinfull in case you would care to hawe
it. On reaching camp I got hold of a number of villagers both Gonds
and others, and on enquiry they told me they had never scen or;
heard of this gum. I passed through a number of similar stretches
an which the bamboos were covered with the gum. This sugary depo-
sit only extended for about 5 feet along the culms and was entirely
absent towards the tops, it was found both at the nodes of the bamboo |
as well as on the stems between the nodes. I am sure this has
nothing to do with any insect deposit, nor has it been caused through
the aid of insect punctures in the stem of the bamboo as I made a
careful examination of & number of culms. The culms also were old
ones, one, two and three years old.”

The manna was in the form of cylindrical ot flattened pleces of
about an inch long, white or brownish in colour, with a slight peculiar
odour and a sweet taste. It dissolved readily in half its own weight !

D. 292-325,
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of water, but was insoluble in alcohol, ether and chloroform. It
afforded no crystals of mannite when boiled with rectified spiric and
allowing ‘the solution to cool, Crystals of sugar separated when the
filtered syrup of the manna was left to evaporate at the ordinary
temperature of the air, These crystals melted inan oil-bath when
raised to 160°C., and a little above this temperature assumed a
brown colour and the consistence of barley sugar,

The solution had a dextrorotatory action on polarised licht. The
saccharine solution was inverted when boiled for 20 minutes with
1 per cent. hydrochloric acid, These re-actions point to the presence
of asaccharose, related to, if not identical with canc-sugar, as the
chief constituent of the manna. An analysis revealed the following
centesimal composition 1 —

\Vater . . . . . . 2'66
Glucose . ', . . . . ‘75

¢ Ash . . . . . . *90
Sugar .. . . . - 0363

? 100°00

The exudation is in this case quite wholesome and mighe with
impunity be used for cooking or making sweetmeats in the place
of ordinary sugar.

Saccharine exudations are afiorded by many trees in the Tast
and are appreciated more or less for their medicinal virtues. The
three chief mannas imported into Bombay, and used in India, arce
Zaranjabin, Gusangabin and Shirkhist. Taranjabin is obtained from
the Camel Thorr (Alhagi camelorumand A. maurorum) growmg
in Persia, it is called “ Manna of the Desert ” and consists of a peculiar
sugar called melezitose and canc-sugar. Guzangabin, a product of
Persia and Arabia, is collected in June from the Tamarisk {(Tamarix
gallica, Z:nn.). This manna has been found to consist of cane-sugar,
nverted sugar, dextrin and water, Shirkhist is the name for the white
granular masses found in Persia on the shrub, Cotonéaster num-
mularia, F¥sch. ¢ Mey). These mannas are valued in the Fast for
their apcerient, expectorant and tonic properties, and their supposed
virtue in strengthening the liver, stomach and intestines.

Mannas of minor importance are those secreted by the DPines

" (Pinus excelsa) in the Himdlayas, the Eucalyptus viminalis

D. 292-325.
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in the Ceatral Provinces. (D Hopperl "DENDROCALAM1
N . strictus.

on the Nilgiris, and the W:ld Plantam (Musa superba, Rox5.) in
the Bombay Presidency.
The European manna is chiefly derived from the ash of Sicily

(Fraxinus rotundifolia), and occasionally there is collected what |

is known as Briangon manna from the larch trees (Pinus Larix) of
the South of France,
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BAEHMERIA NIVEA.

[ Dictionary of Economic Products, Vol. I., B. 576-606, also Vol. VI, Pt, I. (Rhea) ‘

R. ¥72-213. ]

RHEA (RIIA) or CHINA-GRASS.

Institute on the subject of Rhea Ribbons. e

With a vinw to make Messrs. Thirkell & Co.s offer as widely}

known as possible, the appended correspondence is published as a
supplement to T%he Agricultural Ledger No. 15 of 1898,

Those who are desirous of instituting experiments ih the produc-
tion of Rhea ribbons may communicate, through the Reporter on
Economic Products or direct, with Messrs, Thirkell & Co., as they
think best.

WNo, 1. 8. C. 103-99, dated London, 8, W., the 1Yth November 1899,
From~|. R. Royle, Esq., C.l.E., Scoretary and Curator, Indian Section,

Imperial Institute, 8. W.,
To—The Reporter on Foonomio Products to the Government of India.

I have the honour to forward herewith a copy of a letter just
received from Messrs, Thirkell & Co,,
stating that they are prepared to take
at about £15 per ton, all the Rhea rib-
bons that India can produce for some years to come, and saying
that they prefer the fibre in the ribbon stage instead of baving it
further prepared in India. If required, they are able to supply
decorticators at about £40, which are capable of preparing about
10 cwt. per day.

Ky

Enclosure (A), dated 16th
November 1899.

R. 172-213.
( 119 )

Correspondence between MEeSSRS. THIRKELL & Co., London, and the Imperial



192 The Agricultural
BCGEHMERIA o . o h
f or (hina-Grass.
nivea. Rhea (Riha) G
RHEA ; ; res :
FIBRE. In explanation of their reference to previous correspondence, 1
enclose also a copy of the firm's report on
Noﬁ:{;‘g;grx%ogm’ dated 16th sample of Rhea ribbon No. 4239, which
was received by me a year ago from
Messrs. R. G. 8Shaw & Co,, of 88, Bishopsgate Street Within, and
said to have been produced on their Assam Estates.

I am informed that the present is & new demand which is likely
to be permanent and which will not interfere with previous uses of
the fibre, and 1 shall be glad to hear at an early date if vou think
it likely that India will do anything to meet the demand.

Txcrosvke A,
Dated the 16th November 1899,
From—Messrg. Thil'ke” & Co., 155, Fenchuren Street, Lowdon,

«  po—J. R. Royle, Esq_, C.LE., Sceretary and Curator, Iudian Section,
. Linpervial Tnstitute, S, W,
1- Referring to our Report on No. 4259, Rhea Ribhons from

Assam, dated 16th November 1898, whieh we beg to confirm,

4 " Will you please make it known to whom it may concern that we

are prepared to contract for all the Rhea Ribhons that can be grown
in India for years to come at about the price named /15 per ton,

A new yse has been found for Rhea for which VOry lanre quanti-
ties are required—we have orders to purchase all we can zet
moderate  prices.  You may confidently recommend the Govern-
ment to foster the cultivation as much as possible.

We prefer the Rhea inthe bark, that is, what the trade call
“Rhea Ribbons,” the crudest form in which the Rhea can be
shipped—thus obviating any large initial outlay for plant and
machines. We can supply decorticators to pass about 10 cwt.
day at about £40 each—the Rhea can be decorticated on the
and requires only to be thoroughly dried and may be press-
as tightly as jute.

You may refer to us any one wishing to grow, or ship Rhea. and
we will satisfy him of our ability to take all he can scll. May we
ask you to pass this information on to other Scctions of the Instituie,
so that the growth of Rhea may be increased in all countries. .
want, and shall want for some years to come, all the Rhea the world
can produce, at moderate prices.  We may add, the buying of Rhea
for this new purpose will be solely in the hands of the writer.

R. 172-213.
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Excrosure B. MHI?\I!E'L

Dated the 1Gth November 1898. N

Irom-Messrs. Thirkelt & Co., 155, Fenchaurel Strect, E. €., London,
To~d. B. Royle, Esq., C.LE., Seerctary and Curator, Indian Seetion,
Imperial Institute, S, T,
We have cxamined your sample No. 4259, Rhea Ribbon, from
Assam—this sample is of fair length, strong and apparently of good
quality.  We would recommend your correspondents to send to us
direct a small quantity in first instance free of charge to enable us to
get the ibre tried by manufacturers. I this sample parcel works out
satisfactorily, orders will probably follow—the present nominal
value is £15 perton with a downward tendency. Care must be
taken to send fibre only from stems of mature growth, as cven in
length as possible—trouble has recently arisen with parcels sent
long and short together, It is found that the short mmature iibre
is not only much more wasteful, that is, the ribbons vield much less
fibre, but also the fibre obtained will not produce the same quality’]
of varn, and isin consequence of very low value. We would also
repeat, that so soon as sullicient Rhea can be produced, it will pro-
bably be desirable to prepare the same on the spot, that is, to
bring it to the condition of raw “China ™ grass, Those who wcere so
strong a few months back in their opinion that they preferred Rhica
in the Ribbon, seem to be backing down a little,

After the foregning had been in type, Mr, Royle wrote under date
3rd August 1900, 1.S.C. 124, as follows :—
4 .

With reference to your letters Nos. 2576-75 of 28th June and
2739-78 aud 274075 of 12th July, I have ascertained from
Messrs. Thirkell & Co., that they have no Agents in India.

They tell me that the question of Decorticators generally does
not even yet appear to be quite satisfactorily settled, but that they
hope very shortly now to be able to recommend a good machine
at about the price of £40.

In the meantime they consider Faure’s (of which I enclose a
prospectus) to be about the best, but it turhs out not “strips” but
fibre. In many districts, however, they believe that the Ribbons

can be produced without machinery by merely stripping the stems |

by hand labour.
R. 172-213.
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Faure’s decorticator requires about one-horse power to drive
it; the power can be provided by manual labour, but, at the high
speeds, it is usually not satisfactory. 1f bullocks arc used there is
the disadvantage of frequent stoppings and starting, which throws
the machines out of gear.

The price of £15 per ton c. . f. quoted by Messrs. Thirkell
in November last means delivered in London; they sold some at
this price quite recently.

They now inform me that the large demand which they anti-
cipated last year is still & matter of thc future, but the big buyers
now again inform them that they hope wery shortzly to be able to
give orders and credits for a regular supply.

Apart from this, they consider that the cessation of shipments
from China, and the absence of stocks in Furope generally, justify
them in maintaining that there will be a large demand for Rhea
before the cultivators can produce it in sufficient quantitics.

Any further information shall be forwarded as soon as received,

R. 172-213.
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DAIRY FARMING anp DAIRY PRODUCE.

[Dictionary of Economic Productsy Vol. I11., D. 15a.}

COMPOSITION or INDIAN COWS' axp BUFFALOES' MILK. .

By Dr.J. WALTER LEATHER, PH, D, F.1.C., dssistant Agricultural Chemist to the
Government of India. °

LI ~
.
Pe

The information on the composition of Indian Cows’ and Buffaloes’ AL AL
Milk is very meagre. One analysis of cows and one of buffaloes’
milk was published in the Proccedings of the Madras Board of Reve-
nuc in 1892 (vide Board's Proceedings No. 387, dated 25th May 1892)
and the average composition of ecach kind of milk is published in |, .
Mr. Colling’ Agricuitural Chemistry, page 28. The latter were
deduced from a number of analyses which Mp. Colling made at
Poona, hut unfortunately the Note Books containing the details were
lost in transit by rail in 18¢8.

The composition of cows’ milk has been found in England to be | Esgland..

L K . Composltion
very regular for difierent breeds, and to possess a relationship between | of cows®

the several component parts for all the breeds. 1t is of importance to ml?k' .
know whether these relationships hold good for Indian breeds of
‘cows and to what extent they vary in the case of the buffalo. <
The analysés published by the Madras Beard of Revenue are
only two in namber and are therefore quite insufticient for the pur-
pose in any case.  In addition, however, they show the proportions
of Proteids and Lactose to be altogether different from anything me:

with in the case of English cows’ milk. Yo

D. 15a, *
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Mr. Collins found, on the other hand, that the compositon of the
milk of the several breeds of cows at Poona coincided with that of
English breeds. The milk of the buffalo he discoveared was characier-
ised by 2 high proportion of butter-fat and considerably more Proteids
than that of the cow. Owing to-the loss of the detailed notes, it
seemed to me very desirable that the work should be repeated, and in
the following pages 1 give the composition of the milk of some of the
cows and Dbuffaloes at Poona and that of the cows at the Saidapet
Agricultural College Farm, This information is sct out in the accom-
panying Statements Nos. L, II. and I1L

It has been found in England that (a) there exists a relationship
between the Solids-not-Fat, the fat and the specific gravity, and (3)
betwecen the proportions of Proteids, Lactose and Mineral matter (ash)
and that these relationships are constant, within certain limits, for all
the several breeds,

Regarding the former, scveral formulxe exist.  That of Richmond
(véde © Analyst,” Vol. XX, p. 57) is expressed, thus :-—8 =-25G + 21" +

‘14. Another recently worked out by Leonard is expressed :—1" = ¢

(T—g) + (0’3 — 0'004T — 0'01G) where T = Total Solids; S =

Solids-not-Fat; F = Fat ; G = the cxcess of gravity over 1,000, The-

Jatter formula gives results which differ only slightly from Richmond’s.
The proportions of Proteids, Lactose and Mincral matter in Fnglish
cows' milk has been found to be approximately as y:13: 2. lois of
interest then to consider in how far those relationships hold goad for
Indian cows’ milk.

In the case of the Poona cows’ milk, the specilic gravity was not
determined, but this was done for the milk at Saidapet.  The resulis
are sct out in the lower part of Statement No. I1L, from which it wili be
seen that the relation Letween the Solids-not-Fat, the Far aed the
Specific gravity is the same as it is in the milk of English cows, the
variation between the proportion found by analysis and that caleulated
by Richmond’s formula lying within the error of experiment. Similarly,
in the lower part of statement No. Il is set out the proportion of
Solids~not-Fat found and calculated for those bulfalo milks in which
the specific gravity was determined at Puoona, and lere also the
relationship holds good and is the same as for English and Indian
cows’ milk,

Regarding the relation between the proportions of Protcids, Lactose,
and Mineral matter, Statement No. IV, exhibits it for two samples of

D. 15a,
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the average milk of the Poona cows, for three samples of the average ' g sy aND

cows’ milk at Saidapet, and for the average buffalo milk at Poona.

BUFFALOQES.,

Statement No. 1V, ! Protelds,
S e e v .| LactCse,
s = = |  Mineral,
Cows’ Cows’ Cowy’ Cows’ Cows’ {Buffaloes’ | Patlosof,
milk, milk, milk, milk, milk, milk, |
Poona, Poona, | Saidapet, | Saidapet, { Saidapet, | Poona, !
ﬂ.\’L‘Eﬂ.g’O, ﬂ.V(‘l‘ﬂ‘g(‘, avoerage, average, average, :LVCI‘Z!.“{C, ‘\
6th If uhru-‘ 28th Feb-| 2gth Mar.| 4th April | 7th April uth March
ary 1899. ruary 1899, 1900, 1goo, 1000, 1809,
Proteids . . 920 925 866 871 874 1078
Lactose . : 12 86 1272 12'25 1323 13°31 11'33
Mincral matter . 194 2°03 2°09 2°04 1'93 189
T T T T T T T T T T T e T T T T T T :“*“" ST ST !
From these {igures it is evident that in this respect also, the milk
of the Indian cow corresponds to that of the English one, and that the
proportions of Proteids, Lactose and Mineral matter is approximately
as 9113 2. )
In the case of the buffalo milk the relationship is different, that of
Troteids being distinetly higher, that of Lactose lower, than in cows’
milk. R N
. . o
Generally, it may be said that :— Conclusions,
(@) the milk of the Indian cow contains a high proportion of !- )
butter-fat, varying from 4 up 1o 6 per cent. Buffaloes’ milk
contains usually much more, varying from 5 or 6 per cent.
up to as much as 1o per cent. ;
(%) the percentage of Proteids (Albumen and Cascin) usually
« . . " M
varics in cows’ milk from 31 upto 35; in buffaloes’ milk |
from 3'5 up to 4'3. The buffalo, Nevasi, was exceptional. ; i
Such proportions as 50 and 5'z per cent. of Proteids as |
N stated in the Madras publication referred to, are never found ; !
(<) the percentage of milk sugar (Lactose) in the cows’ milk -
varies from 4°4 to 5°0, and in buffaloes’ milk it is present in : q
. . . ! -
about the same proportion. It is never so low as is stated | i :
in the Madras publication ; i
(/) the percentage of Mincral matter in cows’ and buffaloes’ milk !
varies from about *7 to 8 as it docs in English cows’ milk. { .
1n conclusion, 1 have to express my thanks to Mr, Krishna Praebu |
and Mr. Ramalinga lyer, of thc Saidapet Agricultural College, for
valuable assistance in the analyses of some of the milks.
"‘ .
D. 150. .
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AGRICULTURAL IMPLEMENTS.

(GRUBBER, ETc.)

[ Dictionary of Economic Products, Vol. I., A. 647.]

i - T STz

MANUAL POWER TILLAGE IMPLEMENTS. - )

Notc by J. W. MoLusoN, Es @,M.R.A.C, Deputy Director of Agriculture, Poona.

The mortality amongst cattle in Gujardt has been great, and there 'mtroductory.
will be great scarcity of work cattle for tillage operations during the
next sowing season, It has, therefore, been considered necessary to
dejermine whether ordinary native ficld implements can be so adapted
that they can be worked by men without the aid of work cattle. 1|
take no credit for initiative action. The enquiry was starth by
several people some months ago, in particular by M.r’. Whittle,
Wadhwin, and Mr. Seddon, Special Famine Oflicer, K4thidwir,

2. The chief tillage implement in use throughout the Presidency Hvéa&jgl:::gh
is, of course, the plough, which in different districts varies very ’con- A .
siderably in size, construction, and cflcctiveness .at work. 'ic
lightest bullock-power plough in use is the 11al of Gu]ar‘ét. But light
though this implement is, I do not sce how it can readily be afiaptcd
for manual draft. The plough is not uscd every ycar except in the -
decp alluvial sandy and loam soils of Northern Gujarat. A. 647, -

( )
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%gg’lg@z- : 3. In many parts of the  Presidency, particutarly in Dblack soil
harrow, | districts, thn land is prepared for sowing at less expense by means
g of the ordinary country harrow called Vakhar in the Deccan and
| Karab or Rémp in Gujarit. The effective working part of this
‘ implement is an iron blade ranging in length in diffcrent  districts
from 2 to % feet. This blade at work in the fajr season scrapes the
surface soil and fills the cracks which in black soil are large and
deep.  The Rémp works more clicctively after the rains set jn. It
then penetrates and loosens (he moist soil t0 a depth of about 3"
and prepares an excellent seed-Ded in any description of soil.
fﬂf’cﬁf&fﬁe 4. Fiellds are not likely 15 be. prepared for sowing by manual
| Jnanual power until the monsoon raing set in. The recent rain at Ahmedabad
moistened the surface soj) sufficiently to allow by meang of manual
draft a practical test wiy, the Rdmp and other implements, The
Rémp which was useq was lighter in all itg parts, but otherwise
siilar in construction to the ordinary bullock-power implement,
excepting that the neck yoke was replaced by 2 handle suitable for
“-- |- manual draft. The implement was tried in g fild of sandy soil
!flg}_l;el‘neogf; stocked to a considerable extent with H4rialj (Cynodon Dactylon)
harrow, and other deep-rogieq weeds and grasses. The trial was made
purposely severe. It was found that the blade did not penetrate (he
soil to any cxtent, I merely seraped the surface, It was possible
! by means of the guiding handie to lever the blade into the soil an( thus
4‘ increase its penetrative Power; but then the draft became oo much
I for four men, It became clear that sandy soil in weedy condition
| must be otherwise brokey up before the Rémp could work cffect-
ively.
Srabber | 5. An implement v?izh tines or teeth was considered necessary for
se%%“Eéﬁil i the purpose. The ordinary countr

A. 647.

¥ sced drill appe
ters which, as ordinarily
for the reception of seed. The sced dril]
 Grubber " by Temoving the sced bow! and se
are of wood, pointed  with iron.
any description of spj]

ared to he suitable,
worked, open farrows
is converlible into g
ed tubes, The tines
Weedy sandy soil, ang I believe
in moist condition can be broken
by the tines of this “grupher.~ | fitst tried one i
placed a foot apart. The work was done we
was too heavy. I then trieq

It has tines or coy]

up very well
h three tines

1L, but for four labourerg
a grubber with twq tines set
inches apart.  This implemen; dig excellent work and the

casy for four men. The furrows opened by 1his impl

cighteen
draft was
cement in the
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y i t .n a EXPERI-
d 'Oumey across a ﬁeld are ShO n belo b S algh h (] nd {ENTS.
fOrwar ] T ! W W tr. ‘ .
in the bac’kward ]'Ourney by dOtth llnes. ) Furrows.

Thus, furrows were opened 9” apart although the tincts S\Zf;:
actually 18" apart and the soil bctw.cen the furrow.s washals.o, (;emem
extent, stirred. The handle which 1s.,used to guide t eh'm}:creasesé .

Iso be used to lever the tines into the ground. This i :
the da pth of furrows. The grubber should first be worked lengthwise, |
::zn ziross a field and an interval of. at Icas.t a day allowc;jaﬁl;:ween 1
these operations.  The work is heaviest during the first ope . Sl-]ould ! g{a%l:‘?w

6. The Rémp works casily and well after the grubber. L b o or .
be worked (I at present think) alo‘ng the furr0w§ last m‘a & c) i~
grubber. A practical test in the sowing season will detcr::s c el
correciness of this conclusion. One turn of the Rti.mp \”c toure
suflicient. The soil was left friablc.to o depth of qunc't eg, ot e ‘ .
excellent condition for the reception of sccSI. The extent of
paratory tillage can very well be ]e'ft' to the option of thekry(;)t:mross R

7. ‘The seed drill should, in drilling the seed, be worke h‘ foss the
lines made by the Rémp. The Rdmp can be:‘ used after ; e & done‘%
cover the sced and level the surface. This work can afso ’
by a plank roller (Samar) horizontally dm'wn over the sur a}ce. -
8. The kind of seed drill to be used will depend upon the cro |
be sown and the kind of soil. A three-coulter drill, nghtcr.;;l cqr:hi
suction but otherwise similar to an ordinary three-coulter drx. withy | )
St‘llxll(itclrosn 10" or 11” apart, will be suitable for sowing the prmmpall ’
co \
1

’

PR

v

khar if grain crops  (bijri, jowdr, kodrz‘x, etc.) in the ;j.ndy L;rt Csanc;);
loam (Gorddu) soiis extensively found in Ahmc?a.ba.(?, \mra,t o l.lsual l
any district, however, particular crop shoulfi be dnlledlm rowns e ‘
dis:mncc apart, and suitable drills ?an casily be l(?cal y arrab z R ! e tmne.
9. The three implements mentioned above, viz., Grub e, mni ments put {6
and a three-coulter sced drill, each constructed lightly to suit mad;2 1 tost
limft, were subjected to a practical test on a small‘plot ]-Ofd ;I;;?u:;“ﬂse |
has (;th acre) in extent. The grubber was wor \:2 g S
g“;l t'mcroc;szthe plot in 31 minutes. One turn with the Rimp 10(?]{ less | .
?I:‘an‘l), minutes.  The soil was now in good order for sowing as_

A, 647.

~

( 3)
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proved by working the drill for two or three turns. The preparatory
tillage was_done at the rate of  acre in a working day of 10 hours
but the plot being small a'good deal of time was lost through the
numerous turnings. In actual practice in an ordinary ficld the work
could have been done more expeditiously. A field prepared like the
experimental plot could have been sown and the sced covered at the
rate of 2 acres per day and under pressure at a still faster rate. The
draft of the drill in well prepared soil is very light and four labourers
pulling ought to swing along at a rapid pace, particularly in ficlds
which are neither sticky nor wet.

10. Four labourers (women would probably work as well as men)
were required for diawing each implement ; also 2 man to guide or
steer. LEach implement was fitted with a draft pole not quite so lung
or so heavy as required for bullocks, but fitted to the implement in
precisely the same way as for bullocks. A stout handle or yoke
about 4 feet long is adjusted to the draft pole in the same way as a
buliock neck yoke. This handle is extended for two labourers, one
on each side of the draft pole. They each grasp the cross handle or
yol:e with both hands and usc their strength not by pulling, but by
shoving. A rope attached tothe body of the implement and extend-
ing beyond the length of the draft pole is fixed at its free end to the
middlec of a handle or yoke. The labourers, one on each side of the
rope, grasp the handle with both hands and exert their strength by
shoving like the pair of labourers working behind them.  The draft
rope should be looped up looscly to the draft pole to keep it in proper
position.

11. Under the orders of the Commissioner, N. D., I have arranged
to get a sct of implements, such as T have described, made for each
of the famine-affected Collectorates of the Northern Division, ad |
am also sending onc set to Mr. Seddon, Special Famine Oflicer,
Kiathidwdr, the object being to give patterns which can be copied wnd
possibly be improved upon by village carpenters.  The implements,
when sent, will be properly adjusted for work as regards means of
draft, etc. ‘

12. It is unnecessary at the present time to demonstrate how
other tillage implements can be adapted for manual draft,  The culii-
vators can, I believe, casily arrange for themsclves regarding imple-
ments used for interculture and weeding.  In fact Tam not at ali sure
that a Gujardti cultivator of average intelligence requives au objeet
lesson to teach Lim how to apply manual draft (o his dllage implement.

A. 647.
(4)
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13. It has been suggested that famine labour might possibly be (CONCLUSION.

+ profitably employed in field work with these implements afier the
rains set in, but I am of opinion that cultivators could make their own
arrangements, The employment of home labour would be more
satisfactory than hired labour. The work on account of rain would be
intermittent and should be pushed on very rapidly when the conditions
were favourable for working the land, and no doubt the working
hours on particular days would be very long.




MANUAL POWER TILLAGE IMPLEMEN .




MANUAL POWER TILLAGE IMPLEMENTS.




AGRICULTURAL LEDGER.

. 1900-No. 2L, ., .ot



AGENTS. »‘

!

IN Loxponw. i

Messts. E. A. Arnold, 37, Bedf 1
Strand WG , 37 ord Street, .Slt\:lg:tsrs{v f,ézac & Co., 46, Great Ruslsel

GAI\ff::zrss.SC o\r;\;table & Co., 2, Whitchall ‘ci\ies(s:-s. Keé'an Paul Trench, Tribyper &
S A ) 20., Charing C ’ N
st s, Sampson Low, Marston & Co, | M. B, Alfred Quariner s Piesadi w
. ouse, tetter Lane, E. C, Messrs. Williams and i\l oat:gate (O; o;-d .

Messrs. P. S. King & Son, dere :
Street, Westminster, § Ww. % Bridge »  Deighton Bell & Co., Cam ridge.

O~ ThE CONTINENT.

Messrs. R, Friedlinder & S
trasse, 11, Benin, N. W. ohn, Cgrls-
Mr. Otto Harrassowitz, Leipzig,
Kad W. Hiersemann, Esq,, Leipzig,

E .
Pa;inst.:st Leroux, Esq., 28, Rye P ~naparte,

Martinus Nijhoff, Esq., The

. - ‘ In Inpia.

€5STrS. 1 .

a Ssxs:la acker, Spink & Co., Calcqtta Superintendent, American Bar : Mis-
Messrs. Newman & Co., Calcutta, * sion Press, Rangoon. P

»  Thacker & Co., Ld., Bombay, II;Z.aiSe meur, Hale, Esq., Fort, ibay.

» Migginbotham & Co, Madras. | MyfdloAm pross, s, S8R Sons
, Lanore

207

(Veterinary Series, o, 30.)

THE

AGRICULTURAL LEDGER.
1900—No. 2I. -
OXEN. '

[ Dictionary of Economic Products, Vel V., O 551-94.]

e CATTLE or RAJPUTANA.

Beawar, by VETERINARY-MAJOR W. H. KEmp; Marwar, by COLONEL POWLETT,
Resident ; Bikaner, by, the Revenue Officer ; Kotah, by Colonel E. REYNOLDS |
Political Agent; Jaipur, by CoLONEL T. H, HenDLEY, |.M.8, C.I.E.; Ulwar,
communicated through the Ist Assistant to His Honmour the Ageni fo the
Governor General, Rajputana. Edited by VETERINARY-MAJOR W. R. HAGGER,
Assistant to the Inspector General, Civil Veterinary Department,® ° °°

Of the following six Notes, on the Cattle of Rajputana, five bave [fatroductory,
been furnished by resident officials, European and Native, of five
Rajputana States, and one is by Veterinary-Major W. H. Kemp, late
Superintendent, Civil Veterinary Department, North-West Pro- .
vinces and Oudh.

Veterinary-Major Kemp in his Note on the Cattle of Beawar
mentions two breeds, but strictly speaking, only one distinct breed
of a uniform type exists in this part of India, 2%, the** Nagore, ”
so named after the town and district of Nagore in Marivar, on the N
Bikaner border, where much attention is given to this celebrated breed.

«Rinda " is the loeal name for the common small village
breed. .

The ¢ Sanchore ” breed, mentioned by the Resident of Marwar §
are probably * Nagories,” into which a strain of Gujrati blood has |
been infused. ) ' .

The Note on the Cattle of Bikaner State, which is by a Native |
official, cannot be said to afford much definite information, either as

0. 55194, * -
(1) .
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BEAWAR. | regard . -
Tf:’s:m :’e breeds, rearing, or the utility of cattle in that State.
i ,ma)' be salfl of the reports from Kotah and Jaipur.
) © the A‘ :;,t ?CC:’dlng to a report furnished through the Assistant
N ca]id R:, }tl e Governor General, Rajputana, three distinct
Thich e aretb, Mewat, and Nahera, named after the districts in
breoding };mt whetl:d, ::g recognised and cultivated by attention to
: ; er these can be wonsid isti
and fixed type is doubtful, sidered to have a distinct
NOTE ON THE CATTLE OF BEAWAR.
) By Veterinary-Major W. H. Kemp
, T . [ . )
p“mn:erevv!:uldhappf‘:ar only two distinct breeds of cattle in Raj-
howeve.:r r;c; the « N-agore ” and “Rinda.” Local zemindars,
. boand tt,) o (iutsheg tfurd class which they considerisa separate
npthit;g but & orn €Y give the name “ Deswali, ” but which is really
88 between the two above-mentioned breeds
R S N :
L '~ -The Nagore Breed
Deseript| fter th :
K ‘té} .:n. \ S;J ::;lid after the town of that name in Marwar.
: no::‘:“-s{npen with a broad forehead tapering towards the
y tho"w}:l“c!l ends in & clean cut muzzle, giviag the animal
. & thoroughi-breq appearance.
’;‘;;?a]l,_dparticularly in well-bred animals, curving up-
and outwards and pointing i i
i attemnpt £ form o <t pointing inwards, thus making an
E”“““f" quick, but not prominent.
T"'_ ;‘10“8 and pendulous,
atl—flattened gt 1
ot and set o i
é\;fd*l;shm and Ny eet on rather high up.
oulders—sloping. i
hamp. D g, withers surmounted by a well-developed
Dewlap—ihin v |
an di
bone, - flsmall, extending from the chin to the breast
Back i risi
Ch’:(;rmeht,' Tising slightly towards the croup
z €ep, with well.rounded ribs, - .
Ff: J‘—-;]well-_shapen, with fairly good bone,
¢/—hard, well-formed and black,
 Height~gbout 58 inches, .
()0 551’945

(2)

Colour—invariably, white.
Good-tempered and docile, but timid.

drive them in “ Ekkas” and “ Raths. ”
near Ajmir.

oxen.

grazing, & good cow will yield from 7 0 9 seers of milk daily.

more thall 5o inches.
skewbald, whole colours being very rare.

Head—massive, with a prominent forehead.

heavy appearance.
ZEars—long and pendulous.

Neck—short and strong.
Hump—small, about 4 inches high,
Dewlap —thin, but of fair size.
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BEAWAR.
Disposition.
These cattle are much valued for their trotting qualities, on which | yuuty.
account they are greatly sought after by the well-to-do natives, who R
A good pair from 4 to 5 years old will usually command from| ppice,
Riooto R150. A large number are sold annually at the Pushkar Fair .
Cows.—The cows have all the leading characteristics typical of the Description
breed, but they are smaller and shew more breeding than the )
In the bands of Native owners, even when she gets little else but Milking
The Rinda Breed.
“Rinda”’ means small, and cattle of this breed seldom measure | Peserlption,
In colour they are usually piebald or
Horns—ihick and strong, but taking o definite direction, beirg] ~
sometimes curved backwards and inwards, and *
sometimes downwards. 7 ’ ’
Eyes—small, set deep within the sockets, giving the animal a .
Zail—long and whippy, ending in a tuft of long hair. ’
" Back—straight, but the quarters are somewhat drooping.
< h(‘.

Legs—short and strong, with good forearms and thighs.

Feet—large and hard, rarely requiring to be shod even when the
- animal is worked on metalled roads.

Disposition—morose, obstinate and bad-tempered, sometimes

showing fight when roused or when approached by'|
Europeans. C 5

These cattle are used for all kinds of sgricnltural work, for which
purposes they are in great demand by zemindars ; they also make

(_3)
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MARWAR.

Price.

Description
of cows.

Breeds
Nagore ang
Sanchore,

Nagore

Desel;pffon “

[

The two
compared.

Crws,

Price.

B
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very good baggage animals, either in the plains or hills, being
short legged ang having short hard feet.

An avefage pajr may be bought for about R7s.

Cows,.—~The cows are very wild and difficult to manage and they

are poor milkers, but it is saiq that some animals remain in milk for
tWo years if kept from the buy]} after calving,

—————

NOTE ON THE CATTLE OF MARWAR,

By Colone! Powlett, Resident,

There are two breeds of catt)

those of the Nagore distrigt ip the

border, and those of Sanchore in
border,

Sanchore may be said

e in Marwar deserving of notice,
north of the State on the Bikaner
the extreme soyip, on the Gujrat

to be the great breeding place, and large
es produced there are sentto Nagore, where
bt and superior, and where the people are
of their cattle, .
§ are famous throughout India as magnificent
ently at a fair the Residency Surgeon, at my
finest bullock present, and found it stood s feet
O the top of the hump, but I'myself have not
than 5 feet g inches, and the average height is
Ave seen no Sanchore bullocks as large as fine

little difference in shape

apparently more Carefy]

The Nagore bullgek
tretting animalg, Ree
request, measureq the
10 inches measuring
measured one more
5 feet 6 inches, 7 h
Nagore ones,

Ihave had an OPportunity of com

The Sanchore had paring good specimens of each breed.

much Jarger horns, slightly smaller ears, a broader
that thinner tail, Its most remarkable distinction

At that point

agore bullock, though the hump of the latter
e two,

an the N

Was 3 inches higher of th
Sanchore cowsg g, idedly i
gt g ¢ decidedly superior to the Nagore cows as

milk.  From 6 to0 10 seers is the daily quantity
The price of

a well . . .
R200 to 400, that matched superior pair of Nagore bullocks is

of a very good cow, R6o o 8o,

( 4)
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Foot-and-mouth disease is less frequent and fatal in the dry
region of Western Rajputana than in the Panjab\and North-
West Provinces. *Motarog” (pleuro-pneumonia) is said to be the
most destructive cattle disease of the country.

°

NOTE ON THE CATTLE OF THE BIKANER'STATE.,
By the Revenue Officer, Bikaner.

There are several breeds of cattle inthis State, iz, those of
Bikaner itself, the *Sindhi,” “Marot,” “Sawal” and “ Nagore, ”
The “ Marot ” and “ Nagore ” breeds are to be found in the Nizamats
of Suratgarh and Reni respectively, and those of the “ Sawal” breed
in the Nizamats of Reni and Sujangarh, while the “ Bikaner” and
*“Sindhi ” breeds are found throughout the State.

No attention is paid to breeding, and no bulls are ever imported
into the State, breeding being left entirely to chance,

The cattle are owned Chiefly by “ Raths” who make their living
by the sale of milk, and of young male stock for agricuitural
purposes. iy

The cattle are for the most part kept in the jungle, and are .only
brought home to be milked, after which they retum. They are
seldom stall fed except in times of exceptiona] drought when grain’
and other food-stuffs are given. Water is given twice daily in the
hot weather and once a day in the cold season, but when water is
very scarce it can only be given once every third day.

Bikaner cattle are generally timid, but vicious. The prevailing |
colour is white, but black, red and dun are also sometimes met with.

The bullocks stand from 36 to 42 inches in height, have light
necks, with no dewlaps. x

~Cows give up to 13 seers of milk per day.

b

¢ Sindhi.**—The bullock has a2 massive frame, and stands from
45 to 6o inches in height. The homs are straight and of medium
length, and the dewlap is thick and well developed,

OXEN.

BIKANER.
Diseases,

-

Different
breeds.

Breeding.

’ -
Owners
of

cattle.

E]

Minigement,
feeding and
breeding,

A >

Description.

Milking
powers of.
ACOWS. &
Description.
‘N .

-

-

The cow is docile, and measures from 36 to so inches high, :,Z’Jv".fi’;%f
Her udder is well developed with large teats. Sheis a good milker, ~cOWS.,
giving up to 11 seers a day durjng the dry season, but when fresh
grass is plentiful after the rains a good milker will yield double that .
quantity.

Cows will fetch from Rzo to 60 each, * Pice.

O. 551-94.- °
(.5) .
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BIKANER. -
Maotcows, | * Marot.”—~The cow is very docile, and in colour white or grey.
Besert oS, e measures about 6o inches in height, and is well shaped.
Pawore She wilk give from 3 to 11 seers of milk per day.
gaErice.” Her price is about R30,
Deserintion ¢ Sawal” cows are “vici i i
crl about o 5 .generally very vicious. Colour white, height
b Theosmc}lles. They have large ears which are pendulous,
: awal cow i : ..
milkers, ssers per duy. OW 13 l_poor milker, seldom giving more than four
. B“ﬁ’f—Th‘e bulls are of the same kind as the cows but larger in
126, N0 special attention is given to breeding. The bulls remain
amongst the cows Which they are allowed to serve with an absolute
. disregard of selection, *
Utility and . rﬁuﬂﬂ‘c‘k& are u'fjeu“ for agricultural purposes and also for well-
< l"' N agore ,Pullocks are much ‘valued for their trotting
-| qualities by rich Natives who use them in Raths, A good . pair wil
fetch as much as Rzq0, - ’ §ood - pair wi
REPORT ON:THR CATTLE OF THE KOTAH STATE.
wesiy . By Bolanel E. Reynolds, Patitical Agent,
local broeds, | the The cattl:a found in the Kotah State differ in no- way from those of
Description. ;f;:ﬁﬂndmg Sta?es. They are mostly local cross-breds,
. the bull ?sx ::ndtsﬁfrop 50 to 54 inches behind the hﬁmp which in
0 . . ’
. ut 6 inches high, but in the castrated bullock small

0. 551-94.

and ;:t more thap 3 inches high.

and th: ;‘;:‘ﬂ;::;:ljdégnd droops gradually. The pelvis is broad,

Malwa ox, is not }n t so 800d-}ooking and whip-like as that of the

colour. The loinsug Y- 1t ends in a tuft of hair generally of a black

‘are muscular ang mand Bek are fairly broad. The hind quarters

eyes are brighe, .. & 11 ¢ars are small and drooping, arid the
ght, .

The horns generally take an u
full length measyre from 7 t0 18 §
portionately thick, byt it only attai

The dewlap measures
and prominent,-
with the forear

pward direction and when at their
nches. 'The neck is short and pro-
ns to full development in the bull.

about 23 inches. The sternum is broad
The shoulders are sloping. The fegs are strohg
™S Tanging from t3 to

e ‘ . 14 inches in circum-
Thf; c: t'l."he,feet are strong and either black or brown in colour.
chest is round thh.a girth measurement of from 62 to 67

(6)
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inches. The ribs are broad and rounded. The sheath of the ox
is small and close. .

The village bullocks are usually gentle in temper. In the pre-
sence, or at sight of strangers, however, especially when they
happen to wear white clothes, many of the young stock and some
of the old ones show signs of excitement. .

Castration usually takes place when the animal is four years old
by the method known as “crushing.” The part operated upon is
inflamed and painful, and for three days after the operation the
animal eats scarcely anything. The bullock then begins to move
about and mix with other cattle, and with the subsidence of the
inflammation the pain gradually disappearg but the beast is not
considered fit for work before the expiration of about twenty days.

From the beginning of the Hindi month Jeyth (May and June)
to the end of Kartik (November) is the busiest time for thé plough
bullocks, so that they havé to work hard in the hottest part of the
year. In other months they have little to do. But the bullocks
belonging to the cultivators of poppy and sugar have to work almost
all the year round, as no sooner is ploughing completed _tham
well-work begins. :

In the hot weather (from the middle of Baisak to the end of Sawa=y
1 seer each of “Khal ” (oil-cake) and * Binoda*” (cotton-seeds) is
given with one chittak of salt per head daily in the eventng. In
the rainy season a bullock is given 8 chittaks of oil once a month.
In the winter, “Urd,” oil and “Juar” are given for about two
months. ) ’

The principles of breeding are entirely disregarded. Any bull
that may have been turned loose on religious grounds is allowed
frcg intercourse with cows irrespective of breed or quality.

Cows.~The cows are generally inferior animals, ‘They begin
to breed when three or four years old, dropping a calf every second
year. After calving the}y are given two or three seers of boiled
wheat with 8 chittaks of gur for three days,

They are not stall.fed except when grazing is scarce in the
hot weather when they are given “ Karab” and ¢ Bhusa.”

The cows are very poor mikers seldom giving more than 3
seers of milk,

The average price is about R13,

-

-
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JAIPUR.

Regarded as
sacred.

« -

Owned by
Ghosig.

Inferior
breeds.

o

No attention
1o breeding. |

Cattle ang
coOws
imported.

Causes of
inferior
cattle.

“|“erequired, and the Bunneahs

Buffaloes—Male-buffaloes are dedicated tothe goddess “Mata ”
and are called “ Amarg, ”

in isolated Parts of the country. They are allowed to roam about
freely and a ring is inserted in the lobe of the ear as a mark of
their dedication to the deity.

Female-buffaloes are owned chiefly by “Ghosis”

for pro-
ducing milk, and are valued at from R235 to Réo,

NOTE ON THE CATTLE IN THE JAIPUR STATE.
By Colonel T. H, Hendley, LM8,, C\.E,, Jaipur.

It appears that either the agriculturists are sat
very inferior breeds of buffalves and cattle,
position to procure better.

There are no very large herds belonging to single individuals,
and funds are not available for keeping superior bulls for breeding

illages trust entirely to chance
» and, as castration is an offence
» the males whether they are healthy or unhealihy,
“strong or weak, are a) entire. ‘There is, therefore, no selection of any
kind. 1In many caseg the wandering Brahmini bulls do what is

and ‘Seths, who frequently own very
fine Nagore bulls, allow them to be used for breeding purposes. It
is illegal and severely punishable in the Jaipur territory to castrate
cles of horses, bulls, or male-buffaloes in any way.
Wever, no doubt, often done surreptitiously, but
N 10 provide as much stock as is required, and
particalarly as many bullocks are required for the plough. The
farmers, therefore, make large purchases from the fairs in adjacent
States, and especially in the gutama from Parbtsir in Marwar? In

the case of cows they procure superior animals from Hissar and the
neighbouring Panjak districts,

The proximity of Shekhawati,

isfied with owning
or that they are not in &

The operation is hg

the nofthern part of the Jaipur
State, to both Marwar anq the Panjab accounts for the better class

of animals which are found in that Province, It ig stated that the
principal reasons for the Ppoorness of stock in Jaipur are—

(1) the practice of taking art'undue proportion of milk from the

cow, while the calf is young, for the sake of ghi or clarified
butter which is produced from it;

0. 551-04.

(8)

(immortal) and are never worked except o
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(z) the want of good grazing grounds ; and o
(3) the absence of large farmers who are capitalists,

In Marwar, on the contrary, very little milk is taken forb ghi, and
in Nagore, in the north-eastern province of that State, whenc? the
finest cattle come, there are good pastures on a 'm:}rshy soil. I
recollect bearing, when serving in Marwar, that it is a common
practice to take calves born in Jalore in the south of the Stzfte to
Nagore, very shortly afterwards, as it was found that unless this be
done the animals do not grow so large nor make so muc.h bone as
the large and really magnificent beasts vs:hich have such high repute
under the name of Nagore bulls. .

The quantity of milk given by cows i Jaipur rarely.e'x{ceeds
five seers, and is generally much less, though in Shekhawati in the
north, and in Malpura and Sambhar on the south and. west, where
the Nagore and Hissar brgeds, respectively, have some influence, ‘ the
yield is Said to be higher and to approach even seven or eight
seers,

As regards buffaloes there is nothing special to observe. »

Kine in the towns where sanitation is still much neglected, are

very foul feeders. This may be a cause of disease amongst children |

to whom their milk is given, though the common practice of boiling
the fluid no doubt minimiscs the danger. N

At present public opinion will not admit of direct permission
being given to castrate animals,

THE CATTLE OF ULWAR,

Communicated through the Ist Assistant to His Honour the Agent
to the Governor General, Rajputang.
" In Ulwar where some of the best cattle in Rajputana are obtain-
able there are three distinct breeds known by the old names of the
districts in which they are bred-—

(1) Rath

(z) Mewat T

(3) Nahera,

The best of these is the Rath, Which is said to be bred not only in
the three north-castern tehsils of Ulwar, but also in Narnol of
Patiala, Kotpuli of Jaipur and Rewari in the Panfab. Thg

14
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The Cattle of Rajputana.
Rath bullocks are of medium size, strong, well-shaped and good
workers.

There is a great demand for them for agricultural purposes, and
in an ordinary year a good bullock fetches R1so.

The cows have short horns and well-bred-looking heads, and
give from 4 to 8 seers of milk. Their price varics from R3o0 to 40.

The zemindars of the Ulwar portions of the old Rath district
are said to be careful to employ only the best bulls for breeding
purposes. 1In India the quality of the local-bred cattle often largely
depends on the “Binjar” bulls, #.e, bulls let loosc on religious
grounds, and the excellence of the Rath breed may be partly due
to the care taken to sclect only good bulls as “ Binjar,”

The Mewati and Nahera breeds are inferior to the Rath.

The three chief cattle fairs take place at Ulwar, Bahror, and
Dhemi in the spring and autumn. The spring fair is the most
important and on an average of 5,600 head are said to be brought
to this show.

The Bahror Fair takes place in May, and about 1,800 hcad of

“.cattle are brought for sale.

The Ulwar Durbar have recently decided to grant prizes amount-
ing to R450 at these two shows.

0. 551-94.

( 10 )
G. L. C. P. 0.—No. 373 R. & A.—10+1-1901,~2,230—~B. N. D.

AGRICULTURAL LEDGER.

»

-

THE

1900—No. 22,



AGENTS.

INn Lonpon,

Messrs. E. A, Arnold, 37, Bedford Street,
Strand, W. C.

Messrs, Constable & Co., 2, Whitehall
Gardens, S. W. '

.Messrs. Sampson Low, Marston & Co.,,
St. Dunstan’s House, Fetter Lane, E. C.

Messrs. P. S, King & Son, g, Bridge
Street, Westminster, S. W.

Or taE C

Messrs. R. Friedlinder & Sohn, Carls-
trasse 11. Berlin, N. W,

Mr. Otto darrassowitz, Leipzig,

Karl W. Hiersemann, Esq., Leipzig,

)
Messrg. Luzac & Co., 46, Grea 1
S s 46, Great Russe
Messré. Kegan Paul Trench, Triibner &
Co., Charing Cross Road, W. C.
Mt. B.\Alfred Quaritch, 15, Piccadilly, W.
Messré. Wn}]xams and Norgate, Oxford.
» | Deighton Bell & Co., Cambridge.

o

ONTINEBN{,

Ernest| Leroux, Esq., 28, Rue Bonaparte,
Paris.

Martinus Nijh’. Esq., The Hague.

In INDIA.

Messrs. Thacker, Spink & Co., Calcutta
and Simla.
Messrs, Newman & Co., Caleutta.
»  Thacker & Co., Ld., Bombay.

Supe-ibtendent, American Baptist Mis-
sion F'ress, Rangoon.

Rai Pahib M. Golab Singh & Sons,

» Higginbotham & Co., Madras.

E. Seymeur, Hale, Esq., Fort, Bombay.
Mufid-l*Am Press, Lahore.

(Veterinary Sevies, o, 31.) 217

THE
AGRICULTURAL LEDGER.
1900—No. 22, ,
OXEN.

[ Distionary of Ezonomic Products, Vol. V., O. 551-94. ]

e == - e

Tue CATTLE or MALWA axp or H. H. tug NIZAM'S DOMINIONS.

>

Malwa, by CoLoNEL M. G. GERARD, C.B., Officiating Political Agent. H.H. the
Nizam's Dominions, by MR. ALI ABDooLA, Superintendent of Stud and
of Experimental Farm. Edited by VETERINARY-MAJOR W. . R, HAGGER,
Assistant to the Inspector General, Civil Veterinary Department.

3

¥ — v

Considering that a recognised breed of cattle exists in Malwa |latroductory.
having a distinct type of its own,the information contained in the
following Note on the Malwa Cattle is regrettably small. Beyond
stating that they are usually white in colour, no attempt is made to;
give a description of the leading characteristic features or habits of
the breed. Professor Wallace * says:—

_“Malwi cattle are a small white breed, reared chiefly in the
Satpura hills, The bullocks are fine horned and make very good
plough cattle, Many are imported into the Deccan every year by |.
Banjaris.

“ The appearance of the Malwi breed is quite characteristic. The
horns of the male and female are set wide apart, In the cow they| »
rescmble two arcs of a circle sct on the crest of the head with the
concavity inwards, The dewlap is present though not large, while |
loose skin in the abdominal regi8n is absent. The ears are neither
large nor pendent, though set on so that they have a slightly down-
wards inclination.”

* India in 1887,

i O 551-94. , -
( 1)
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MR, ALl ABDOOLA divides the cattle of the Nizam's Dominions
into four classes, which he calls—

Teligana, Mahratwada, Lingrngoor and Flagandal, apparently
after the four districts of these names. From his description of the
prevailing colours, ete.,, some seem to have a strong strain of Mysor
in them, some show a Deccani cross, while others sccm to resemble
the Malwi breed in some points.

NOTE ox tue CATTLE or MALWA.

By colonel M. Q. Gerard, C.B., Ofiiciating Political Agent.

The pure indigenous Malwa bullock is of medium size, measur-
ing from 48 to 60 inches. The colour is generally white, with a
tendency to a bluish tint on the neck, hump and knecs.

Cultivators are the largest breeders,qparticularly those who live
near good grass lands.

1In some plages selected bulls are kept for breeding purposes.

In villages, cattle are fed on grass, maize, and jowar stalks ; in

"“towns grain and oil-cake is given.

Some cultivators have hereditary religious prejudices against the

" castration of cattle, and rather than submit them to aperation, scll

them at a low price.

When castration is performed it is done at about 4 years old, by
thg process of ““ Crushing,”

Malwa cattle being bred on hard stony ground, have very hard
feet, and do not require shoeing cven when worked on metalled
roads.

They are very strong, but not swift, and are better suited to .agri-

cultural purposes than to any other kind of work. y

Large sales of these cattle take place at fairs held periodically at
Agar and clsewhere in Malwa. The purchasers come from Khandesh,
Guzerat and other places in British India. Prices range from Rico
to Rzo0 each.

Cows.~The Malwi cow is smaller than the bullock. She is a
poor milker yielding from 1 1b, to 6 Ibs. of milk, but cows arc not
valued for their milking powers, breeding being the chief object of
the cultivators.

A good cow is worth about R25, but many inferior animals are
sold for half that price.

-
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Buffaloes—The indigenous female buffaloes. are neither m{)%%%ﬁm

remarkable for milking powers nor size. Invillages many are kept for
producing “ Ghi ” for the market. In towns for milk only..

They are fed on grass, cotton-seed and oil-cake. Prices vary from
R20 to Rs50 each, *

NOTE o~ tae CATTLE or HIS HIGHNESS tuE NIZAM'S
DOMINIONS.
By Ali Abdoola, Superintendent of . H. the Nizam’s Stud and
Experimental Farm.
I have divided the cattle into four cdlasses.and proposé to describe
each class separately—

(1) Teligana.—The Teligana bullocks are found within a radius

of about 50 miles of Hyderabad in the Teligana district.

The prevailing colour is red, but brown is also frequently met
with,

They arc hardy and show good breeding ; their average helght 1s X

about 44 inches.
The cows are very poor milkers. .

(2) Mahratwada,~The cattle of the Mahratwada districts are |
much larger and heavier animals than those above de-
scribed.

The bulls average about 51 inches in height, but the cows are
smaller.  Some young bulls are magnificent looking
animals with hump from ¢ to 10 inches high, and a decp
dewlap. The best specimens are to be found between
Beeder and Nundir.

The colours are black, brown, red and piebald.

A handsome pair of young bulls have been known to fetch as
much as Rz00.

(3) The cattle of”Lingrugoor, Raichore, and Shorapur resem-
ble somewhat those of Mysor, having sleek coats and long
horns, which give them a well-bred appearance. They afe
larger, but not so hardy as the Teligana cattle.

The colours are red, white*and black.
The cows are better milkers than the two kinds above mentioned,

(4) Elgandal Cattle.—The Elgandal district produces caule
possessing great powers of endurance for thexr size.
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The Cattle of Malwa and of H. H. the Nizam’s Dominions.

They ase smart, intelligent looking little animals, very wild wnil
broken to work. They arc very fast and some have been
"lmown to trot 18 miles in three hours in a light “ nib.”

The Nizam's Government is now endeavouring to improve this
bredd by the introduction of Mysor and Mahraiwada bulls,
which, it is hoped, will increase their size.

Buffaloes.—The buflaloes of these parts are very small inferior-
looking animals. The males are used for drawing water,
ploughing and at Chunam mills, but very few can endure
the sun.

The females are wretched milkers, giving only 3 or 4 scers only.

Rinderpest and Foot-and-Mouth disease usually attack the cautle
in November if the season is wet, and in the hot months when
they drink stagnant water. Steps are now in progress te
prevent this, ’
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SACCHARUM OFFICINARUM.
(SUGAR-CANE)

[Dictionary of Economic Products, Vol. V1., Pt, 11., S. 30-48 ; Pests (Sug‘ar-cane),)
Vol. V1., Pt. I, P. 433, p. 152.]) .

MOTII-BORER 1x SUGAR-CANE.

Review of a Paper written by MR. H. MaxweLL-LeFrRoY and issucd bu the
Commissioner, Imperial Department of Agriculture for.the West Indies,
with special refercnce to the manifestations of similar In‘dian Sugar-

>

cane-berers.

The Government of India in the Revenue and Agricultural Depart- INTRODUC-
ment have recently been favoured by D. Morris, Esg.,, LL.D, CM.G, )
Commissioner, Imperial Department of Agriculture for the West Indies,
with a copy of a pamphlet by Mr. H. Maxwell-Lefroy entitled “ Hints
and Suggestions for the Treatment of the Moth-Borer in Sugar-cane.”

. The borer there referred to is Diatraea (Chilo) saccharalis and
is a different species from, though closely allied to Chilo simplex,! . .-
Butl., the most prevalent corresponding insect of the Indian Sugar-
canc.® On this accodnt it has been decided not to reproduce |  *-
Mr. H. Maxwell-Lefroy’s paper in its entirety, but to give those por- |,
tions of it that seem likely to have a practical bearing on the extermina-
tion of the Indian Sugar-borer, with alongside such information as
may be available, paragraph by pAragraph, regarding the Indian pest.
It is hoped that this treatment may not mutilate beyond recognition '
Mr. Maxwell-Lefroy's most interesting paper, while at the same time

— e,
* The identification of the Indian pest has been kindly furnished by ithe Entomog ! -
logical Section, Indian Museum.—EDp. .
So 30'48. *
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officinarum. Moth-borer in Sugar-cane. B
SU%%‘%‘%Q?‘E‘ it may prove more intercsting and uscful to those concerned in sugar-

cane cultivation in India.

Ina short preface to Mr. Maxwel-Lefroy’s paper Dr. Morris
concludes as follows :—“There can be no doubt that the Moth-
Borer is the most widely distributed and most destructive of all
enemics of the sugar-cane. If the suggestions now made were
fully carried out the planters would, within a short period, save
hundreds of tons of canes, and possibly also assist in keeping in
check the rind-fungus and other diseases.””  There can be no doubt
that the most scrious formeof fungal sugar-cane discase, hitherto met
with in India, is practically anabic to attack the canes unless an
. entrance to the tissue of the stem be first afforded it by some injury
caused by either an insect or some mechanical cause, This circum-
stance shows how cxceedingly important Dr. Morris” abservations ({9,

Important
reasons for
fighting the

pest.

the practical aspects of Mr. Maxwell-Lefr('Jy's carcful study of the liffe-
history of the West Indian insect may prove. DBut to turn lto
Mr. Maxwell-Lefroy’s report itself, it may be said that after dealimg
o*avith the history of the past attacks of insects on sugar-cane and
the life-history of the moth-borer itsclf he gives the following table
“~f the life-periods of the West Indiun insect :—

o

Table of
I¥fe-perlods. d <
¢

‘ Stage. & Duration, 1 Where found,
ey e
» . Egg . . . . 6 days .- On the leal,
Caterpillar . . 35w ‘ [n the canc.
Chrysalis . . . 7 m . Ditto.
Moth . . . . 2w Flying about.

Whetker or not these periods apply to the Indian moth-borer
does not appear to have been ma-le out, bu: the table i sugqestive.
Burer, Mr. Maxwell-Lefroy then continues:—¢ When the life of this
wzl]zezgfﬁl:y.y insect is fully understood, it becomes clear 1hat there are two
periods of its life when it is easily attacked: (1) the eggs,
which are laid openly on th: leaves of the cane; and (2)
the moths, which fly about. Any attempt to destroy the cater-
pillar or chrysalis would involve the desiruction of the infested cane,
which is practicable only in young canes which can be cut out, or
very badly discased old ones which should be removed and burnt.”

S. 30-48.
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Before proceeding farther with Mr. Maxwell-Lefroy’s paper it may HINTS
be cesirable to give here the following passages from Z%%e Indian
Muscum Notes, Vol. 11, page 52:— Dr. Riley, the Ullited States
Iintomologist, writes : = I must confess that I am rather disappointed | petermina-
in finding that your sugar-cane-borer is not the same as ours. It is a Dtri.olr{lilbes;'.
Chilo, and not a Diatraa, and comes near C. plejadellus, Zzuck.,

which bores into rice in our Southern States, but it differs in the very
clear cut terminal dark line between the black spots and fringe.  The
specimen s badly rubbed, and T cannot be certain of its exact specific
position, It is possible that it may be identical with Chilo infusca-
tellus, Snell., which infests sugar-cade in Java. . , I believe that
you are perfectly right in assuming that the borers in sugar-cane, ’
sorghum, and maize are all the same, and it is interesting to know
that at least one other crambid agrees with D. saccharalis in this
particulai.” '

The greatest possible obscurity still pervades the whole subject of ' Littie known °

H . . ot the Indian
the Indian sugar-cane-borers, only this much apparently bein . et

satisfactorily made out that the chief borer is a species of Chilb 1ot -
Diatraea. DBut it is not apparently known whether the cggs of the,
Indian sugar moth-borer are laid on the leaves or elsewhere. The
subject is, thercfore, well worthy of carcful enquiry. Mr. Maxwell- »
Lefroy describes the eggs of the West Indian insect as being laid on
the midrib both upper and under surfaces.

The eggs are about Y5 inch in size and are deposited in batches | Parasitised

of from 6 to 57, or an average of perhaps 20 in each batch. He then| ¢58%
alludes to a most curiously interesting circumstance, namely, that these
nests of eggs are often parasitised, by which means they are des-
troved and turn black,  So far as can be learned no one would seem
10 have recorded the existence of black parasitised eggs in India,

In his “ Conspectus of the Insects which aftect Crops in India” Indian Sgar
(ndian Muscum Neltes, Vol. I1., prge 162) Mr. Cotes thus describes Bover;
the Indian Sugar-cane-borer ;: — L

“ Diatraea saccharalis, Co/es (Crambidoe” .—The caterpillars of | mp, Cotas’
this moth are litle whitc grubs, about an inch in length. They descriprion
tunnel into sugar-cane (Saccharum officinarum) and maize stalks
(Zea Mays), and do a great amount of damage in India. Closely *
allied or identical insects tunnel into sorghum stalks (Andropogon,
Sorghum) not only destroying much of the crop, but also rendering 4 .

: .S, 30-48.+°
( 3) .
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i‘gﬁg:ﬁ&m Moth-borer in Sugar-cane. Moth-borer in Sugar-cane, (H. Maxwell-Lefroy.) Ofﬁgnaﬂ}f&
SUi%F;{fé.NE? the plant un+sholesome to cattle.  The insect is said by Duthie and | ' “D”t"o”f.”g the Moths..-A remedy  that h.as}:bee? to some Hérr«l'gss_
Fuller to be known by the natives of the North-West Provinces, in the e'xtent adopted is that of catching the moths at might by means of SHo¥s
case of sugar-cane as silaf, and i the case of sorgum as bhaunri. lights. If la.mefms are Rung out in .ﬁelds of cane, the  moths are Alluring of
The sugar-cane-borer has been reported from Barada, where it was attracted to the light and can be caught in pans of' molasies or kerosene n?ﬁeé‘éﬁf;‘s'.
said to be known as markele; from the Rungpur, Hooghly, and hung undernem}'l. A useful z?.rrang.emem consists of 2 V‘voodcn tray ’
Frevalent Burdwan districts, where it was said to be known as dJhesak; from 2 fcf?t Square, 6 inches deep, ?Vllh a light Sufpe“(led above ‘t'. The tray
districts, Mymensingh, where it was said to be known as mandaruak; from may contain molasses or kerosene or either of these with water.
Ganjam, where it was said to be known as manjikila purugu ; from .(.&ny n:rra.ngement.that will keep burning all night and give a good
Sibpur, where it was said to be known as majera ; and from Cawn- light is all that is needed. A number of these should be placed on
pore where it was said to be known as reotha.  An allicd caterpillar the 65131_0 near the patches of matures or growing cane, and they
tunnels into the stems of brinjal (Solanum Melongena) plants; requir.e little attention and need cost but dittle. This remedy is of
this insect has been reported from  Ganjam where it is said to be especial use when the cane has grown too high for the eggsto be ’
known as zanga purugu ; also from Berhampur and Ranchi.” collected : but it may at all times be usefully applied to trap the
Mr. Maxwell-Lefroy gives the following practical information :— moths that would otherwilsc Jay eggs.” s
RIS, ‘ Cu‘{t'ing. owut aﬁ'ecte.a Cam‘:s.—Another yrcme<'1y alrc:}d): gcx‘le- (f:;ggg :r“tts‘
emedia 4 Collecting Bggs.~ The simplest remedy is to collect the cges and mlly familiar is that of cutting out ‘dead-hearts, tI‘h1s term is applicd
. . to young shoots bored by moth-borer and the object of cutting them
burn them. The young canes on the whole estate should be examined . . - o ~y.
1 ‘once a week by boys who must first of all be taught to recognise the out s 10 d'cstroy the cmcrpnl‘lar inside, though tbis is not so ganerady] .
_ eggs on the young plants, . They should go systematically down known' as it should be. It is useless to cut out dead-hearts a.fter‘ th‘e‘
tuc tows of canes, carcfully inspecting every plant. They must cmcrpfllar lx:}s become. the . moth fmd flown away. There are dirce Thr.;
Gg}l;egrér;.g examine both sides of every leaf, and on finding a patch of cither essel'mal pou‘“s: (1) Begin cutting out dead-hearts early; (_2) ‘mp?ﬁtim i
cream-coloured, orange or orange and black cags, the leal should continue cutting out regularly ; (3) see that they are cut out quite pom
be cut off below the patch of cggs and put in a bag. 10‘." down, W?’Cre the shoot comes off from 1h<.: p.lant canc. It is
‘“The eggs that are cut off should be brought in and immediately evident that six wecks afier the moth—‘borer gets in, it gets out in the )
burned. form of the moth and lays cggs. It is useless, therefore, to put off
“If it is remembered that there are on the average nearly 20 cgas cutting out dead-.heart's till three months aft.er the canes arc up.
in 2 patch, the number of eggs that can thus be casily and cheaply Also, as the caterpitlar is usually to be foufxd qmt_c low down, the dead-
destroyed is seen to be very considerable. heart myust be cut low down, or the caterpillar will not be killed. ” )
“If this remedy were adopted as soon as the young cane commences “W he.n dca'd-l.\earts.are cut‘out, they should be put in a bag and olee ﬁl’l%’és
#o show and continged as long as the canc is sulliciently small, there the c’aterplllar inside killed without delay. This may be done by immfd&me‘y'
would be no loss from  cut-out ’ canes, and practically all the best feeding the dead-heartsto stock on /he same day that they are cut|
shoots would not then have to be destroyed as at present.” out. Dead-hearts should never be left lying about to wither and -
* * » - » S rot on the land, otherwise the caterpillar inside will turn to the mali. ,
Pegf]‘:g or “The egg is the only stage that is appreciably affecied in Barbados and escape, or it will walk outand altack the nearest cane plant, [ ~
°gg'{,’,‘§.‘°°" by any natural check, and it is "casonable to suppose that if cgg- If the dead-hearts are mot fed ®immediately to cattle or destroyed,
collecting is carried out intelligently and vigorously during the time they should be ripped up and the caterpillar inside killed. It is N
the cane is growing, the ravages of the moth-borer will not only be important 1o remember that the success of this remedy depends
, greatly checked during the later growth of the cane, but in time the entirely on the destruction of the chrysalis, or caterpillar inside the {* + -
numbers of the moth-borer will be very greatly diminished.” dead-hearts.” ) )

S. 30-48.
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SU%AoRégARFE' Mr. Maxwell-Lefroy next reviews former recommendations in
dealing with the moth-borer after which he gocs on to say—
Roth on “It will be useful to notice two cases mentioned in the Aew
Oiggnpt:sotllllt:lg Bullettn (1894, p. 193)-  In Queensland, Roth describes how

Queensland.

Experience |
gained in |
the Canary
¥slands.

Collecting ,
Pay.nent by
results |

Success
¢t measures
adopicd.

'
.

the pest is kept under control ‘by sending boys with sharp
pocket knives along the rows of cane. ‘The bovs detect the Jead
or dying shoots, and cut them off as close as possible 1o the parent
cutting. They then opened the shoot and destroyed the fut orah;
This is an instance wherc the practice of intelligently cutting out
dead-hearts proved successful. The following recorded by Dr. Morris
shows what has been effected in the Canaries by methods hased on
a knowledge of the habits of the pest: “In the south-western corner
of this island (Teneriffe} a very large sugar estate has been established
and is now under the management of Mr. Richard Tange of the
Icod and Danté Estate Company. On this estate the anes were
very severely attacked by moth-borer, whick was believed also to
attack the maize crops of the island. I'he injuries to the sugar-
canes were becoming yearlv more and more serious. Mp. Tonge
was in despair. He carefully studicd the habits of the insects and
hthsn organised a system of treatment which was steadily pursue]
for two years. Kvery person engaged on the estate was taught 1
recognisc at & glance the successive stages of the insect, miz, the
grub, the chrysalis, and the mature insect. A small sum was ofiere.
for these and payment was made at the close of cach day. During
one month (February 18¢3) there were destroyed 46,884 insects in
various staces.  During the rest of the vear the numbers were not
s0 large, but the record kept of them shows that 0,649 grubs were
cut out of standing canes, 5,022 were destroved in the chrysalis
stage, and 1,144 moths were caught on the wing. By judi'c;vus
management and personal influcnce Mr. Tonge has so thoroughly
enlisted the interest of the work people that the math-borer is
becoming less and less plentiful. Its practical exterminuion on
this estate is now only a question of time. The period during which
“"the canes are growing appears to be the most critical time.  Women
and children are then kept regularly emploved in cﬁuing out any
cancs attacked by the moth-borer; and the grubs are destroved in
their burrows. This is regarded as a most cflective plan. It is
believed that if this plan alone were regularly pursucd in the West
Indies for two or three scasons the injuries would be reduced within
comparatively small dimensions." —AKew Bullctin, 1894, p. 174,

S. 30-48.
(6 )

Ledger. : 22,

T T - SACCHARUM

Moth-borer in Sugar-cane. (/. Maxwell-Lefroy.) officinarum

* This plan would no doubt be still more effective if the eggs HINTS

were collected regularly in addition to the other stages.” . SHOCES-
Conclusion,—The three remedies given here—
1. Collecting the eggs. s The three
R methods
2. Destroying the moths, which whl
. ensure
3. Cutting out affected canes, success.

if carried ont energetically and intclligently from the first, cannot fail
to destroy great numbers of moth-borers. Not only will the canes
be more vigorous and sugar obtained that is now destroyed by
millions of borer caterpillars, but the rind-fungus would, I think,
be greatly diminished. Up to December in each year, rind fungus | Not on}

. with tHe
only gets into such young canes as have been bored by moth-borer| Borer but

. also with
(Report of the Commission for Destroying the Borer and other Pests, rind-fungus.
Barbadoe, 1894, p. 3). '1f it is possible by collecting the eggs,
cutting out dead-hearts, and catching the moths at lights, to prevent
the catcrpillar from  boring the cancs, rind-fungus will no doubt be
greatly diminished,  Of all inscct enemies of the sugar-cane ths
moth-borer is certainly the most serious in Barbados. It attacks all
varicties of canes, and hence is not only constantly exposing them” .
10 the attack of Fungi or Bacteria, but would in many cases carry the
very spores into its burrows ; besides which, the injury sufiered by ’
any cane by the actual attack at least leads to impoverished juice,
if not 1o actual death of the plant. A glance at any of the literature .
of the cane diseases will convince any one of the importance which
every cane-growing country has attached to checking the spread of
the pest (Report of the Commission for Destroying the Borer and
olner Pests, Barbados, 1894, p. 135).
"« The conclusion cannot be avoided that sugar planiers can now | Uninfeadd

. . . . cahe gives
choose between geuing all the sugar their Jand will yield them, or better

letting the moth-borer yarly rob them of a large portion of their a3§:§ulg:§r
canes,  LEvery cane 1hat is bored will on Dbeing ground yield less!, -
sugar than it should, and will alse give juice containing substanccs s
that tend to ‘spoil the cane juice. Good sugar cannot be obtained| -
from canes attacked by moth-berer or rind-fungus, as acids and |
other injurious compounds are formed as the result of the attack,
It will well repay every one interested in sugar planting to sce that
these remedies are adopted immediately the moth-borer is seen to be .

at work in the cane fields,” .

. . S, 30-48..°
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The Editor desires to add, in this place, that he suspects a boring
beetle (a species of Xyleborus) may be a very frequent forerunner
of the fungal blight Colletotrichum falcatum. Ilc had the
pleasure to examine a very extensive serics of diseased canes from all
parts of India, and in the majority of instances the beetle, rather than
the moth-borer, had prepared the way for the fungus, This circum-
stance seems worthy of careful consideration in any future investiga-
tions in the life-history of the fungal blights of sugar-cane in India.

|'
S. 30-48.
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ov SAMTPLES or MICA rrox JAIPUR. ,

Remarks on « letter in © The Indian Agriewlturist ’ for August 1900. By
PROFESSOR WYNDHAM R. DUNSTAN, M.A., F.RS., SEcC.S., Dircctor of
Scientific and Technical Department of the Imperial Institute.  To which
is prefixed a copy of the letter in question.

>

.0D

The report on Samples of Mica from Jaipur by )Prefossor "“lfggf:‘?ggfy
Wyndham R. Dunstan—Agricultural Ledger, No. 2 of 1900—has
been handled somewhat severely in an anonymous communication to
Yhe Indian Agriculturist. The letter was made to form the text of a
leading article in that Journal, thus giving the communication an
importance which possibly it did rot possess. ’

Under the circumstances it seemed desirable to forward the letter
to the Imperial Institute for information and favour of any action that
the authorities might see fit.

By the courtesy of 8ir Frederick A. Abel, Bart., K.C.B., a reply
embodying the remarks of Professor Dunstan on the letier referred |
1o above has now come to hand. L

In common fairness to Professor Dunstan, it has according\y C
been decided to issue these papers, as a supplement to Agl'ﬁ‘u”ural
Ledger, No. z of 190o. It is hoped that by doing so at least as much |
publicity may be afforded ta Professor Dunstan’s reply as wad given |
to the letter which called it forth.

s s
“To THe EpiToR oF ‘THE INDIAN AGRICULTURIST. Tndian
. ) N . ndau
Sir,—I have just seen the Agricultural Ledger, No. z of 1900, | -turiost
>

on the subject of Mica. It professesto give experf opinion on a

M. 508-13.
( 47 ) 3
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sample of mica submitted by the Dewan of Kishengarh to the
Reporter on Economic Products with the Government of India. The
mica was sent‘to the Honorary Secretary, Imperial Institute, London,
and reported on by Professor Wyndham R. Dunstan, F.R8. That
report is now isSued to the public in the Agricultural Ledger, and
will be hereafter embodied in the Dictionary of Economic Products.
It is a pity that instead of going so far afield as London, the Reporter
on Economic Products did not seek expert opinion nearer home.
Bengal is the chief seat of mica mining in the world. Calcutta
exports more mica than all the other ports of the world put together.
Its brokers have handled and sold more mica than the brokers of any
other city. Its scientific men have personal acquaintance with the
mines and mining men, Its merchants own the mines, and from
constant dealing with the material know the best markets, and the
mercantile value of any sample that could be submitted to‘them.
Yet we find the Reporter on Economic Products ignore the valuable
opinion available near at home in order to obtain a report which is
, errofiebusy misleading, and likely to do harm. Professor Wyndham
R. Qunstan says: “The mica experts report that the samples are
qmte worthless, their chief defect being that they are striated or
cross-grained and much cracked. Zhis kind of mica is only
adapted for electrical purposes.” [The italics are mine.] Cracked,
striated, and cross-grained mica is wholly unsuited for electrical
purposes. Any electrical engineer would have told Professor
Dunstan this, and I cannot conceive where he could have got this
wholly incorrect information. On the strength of this report,
coming from the source it does, miners, new to the business, may
send home cracked, cross-grained, striated mica, for electrical
purposes, and find they have been *“ sold,” since such mica is utterly
worthless for dynamos. For electrical purposes the mica must be in
' perfectly even plates, free from buckling or corrugation. It must
not be perforated or cracked in any way. In another part of this
report Professor Dunstan says: “They (the plates of mica) should
be roughly trimmed square or oblong, no piece to have more than
five sides.” This is incorrect. Bengal mica is seldom, or never, cut
square or oblong. Itis roughly sickle-dressed to any shape the
plate will give, round, zig-zag, or polygonal. Again: * Care should
also he exercised not 10 pack in the same case plates of mica varying
more than one inch, in either length of breadth.” Mica shipped
Mt 508"3.
{ 48 )
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from Calcutta varies far more than this, « Specxa\ls are packed in T}A{ERIINC%N
the same case, and there may be anything from 36 square inches to | TURIST.
100 square inches. Number 1 are plates from 24 square inches to !
36 square inches, and all of these go in the same case. *There is | ]
practically no sale for plates less than 2 inches in width” A f, R
reference to any electrical mica dealer’s price-list will show that high !
prices are asked for ‘steeps’ 1} inch wide and 6 inches long. 1.
could point out several other serious errors, but I think Ihave shown j
enough to prove that the pamphlet ought to be withdrawn from ‘
circulation, as it is likely to do mote‘harm than good.

) MICA MINER,

[ We comment on this letter in our leading columns,—Ep. ]"”

. . i
- o i

Remarks on a letter in the ¢ Indian Agrwulturwt” for { REMARKS B’
August 1900, on Mica from dJaipur, by Prq(essor PD(?N?‘F.?QR
Wyndham R. Dunstan, M.A, F.RS, Sec.CS, Director of
the Scientific and Technical Department of the Im pe«rml
Irstitute.

The anonymous writer “ Mica Miner” in Z%he Indian Agricul-

tuxist of August last, who criticises my report on some samples

of mica from Jaipur (Agricultural Ledger, 2, 1900) which embodied

the recommendations of one of the largest mica brokers in’ this

country, has evidently misunderstood my meaning, and appears to

be misinformed as to what the requirements of the British market

are in this article. ‘ ‘
As the circulation of his letter in India may possibly mﬁ

mica producers, at the request of the Reporter on Economic Prodac

1 make these few remarks on the letter in question. B 1
When I wrote « this kind of mica is only adapted for electricy

purposes,” I obviously intended to refer to this variety of ¢

—knowr as “black-spotted "—in contra-distinction to the clear

“ruby mica ” which is, as I s'mled in the next sentence, suitable’ for

the construction of chimneys for stoves and lamps. I did not, as my

anonymous critic assumes, recommend the cracked and striated
samples submitted as being suitable for electrical purposes, bu:, ¢n
the contrary,in the preceding sentence condemned them as “ quite
worthless.” His remarks on this point are, therefore, uncalled for,

M. 508-13.
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On Samples of Mica from Jaipur,

and the information he gives is common knowledge to all who are

concerned with mica in this country,

The rest of the letter severely criticises as likely to do harm, the
recommendations of the London mica experts who were asked for a
commercial opinion on the samples from Jaipur,
their attention to the criticisms, gnd they remark ;—

I bave drawn

“We arc probably more interested in mica than any other

firm, seeing that we dispose of 1,000 cases monthly to all parts of
the world, and we still adhere to the advice given in our Notcs.
While the remarks made ,by the writer as to the customary packing
in Bengal arc practically correct, we fail to see that the custom there

followed is the best for miners, and it certainly is not from a dealer’s
or consumer's point of view, and after all,

competition the miners who pack their pro
ments of the trade, certainly dispose of thei
the best advantage.

in these days of scvere
duce to meet the require-
r goods promptly and to

*““If-the critic had made enquiries at the most progressive mica-
producing centre of India, which is at present Madras, he would
have found that all miners there follow the lines we have intimated,
and the result is a largely increasing output. We may state that
seeing that 75 per cent. of the mica bought by the actual consumer
has to be trimmed to a rectangular shape, it is sclf-cvident that

‘rickle-trimmed ’ mica is not by any means preferable, but rather
the contrary.

‘ With regard to the width of plates, there are, of course, occa-
sions where mica of less than 2 inches broad is req
not advise miners to send forward strips unless at |
We stated in our notes 2 inches bro

uired, but we do
cast 6 inches lor z,
ad, as we are constantly requested
to value scraps of micg measuring such sizes as 1 x I, i x 1dand
so on, which are valueless. From the old established mines a sufli-
cuent quantity of narrow mica alrcady reaches the market and has
to be disposed of at not very remunerative rates,

“It is of course impossible in a short report to go into all the
details and requirements of trade, we merely sought to give
intending miners a broad outline of the general requirements, and
we repeat that as selling brokers for the largest shippers in the
- world, we claim to knuw the actual trade requircments better than
the anonymous writer whose knowledge of mica is evidently limited’
M. 508-13.
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I may add that it is all important at the. present fime that m.ica ?R%%%%’S{SSO%Y
miners in India should be advised to reject the views of ‘ Mica; DPNSTAN.
Miner ” and pay close 'attention to the requirements”of the British

. ] . .. )’
arket, since excellent mica is now being mined in several British

. >
olonies and is competing severely with the Indian product. N
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