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HELIANTHUS ANNUUS.

. ' (SUNPLOWER) '
. ' [Dictionary of .Ectmomo'c Products, Vol. IV, H: 94lyy < ’
. : - o e sl d £l
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Tugr SUNFLOWER IN INDIA,

By David Hoorer, F.C.S., F.L.S.
. .

- ~

od . ~

Numerous enquiries have been addressed to the Reporter, on N l:rl;ggu.c.
Economic Products during the past ten years in regard to the growth )
of sunflowers for economical purposes, the properties of the seed, and ‘
the manufacture of the oil. The enquiregs were sually planters
who desired information on the methods of cultivation and outtmn in
JIndia, while the others were merchants desirous of finding a market
for the seed and oils The present Agriculturd! Ledger reviews the
experiments in the growth of the sunflower in this country, and gives
the commercial importance and uses of the products of this plant in
other lands, If it does not stimulate the industry, it will at any rate
serve as a guide to,those who contemplate undertaking further exfxeri—
ments in the cultivation. o

The sunflower is a native of Mexico, known as fournesol in France,
podsolnetchnik in Russia, and suriya phul in India.

The sunflower industry first began to gssume importance in The éggggtefy
Russia in 1830, and since that time has steadily ificremsed. In tHat
country it is most extensively grown in Kielce and Podolia, and the
district of Birutch in Voronezh. In Italy its cultivatjon is copfined to
the neighbourhood of Pleve and Coneg¥ano in Venetia. It has also
been introduced into Hungary, Germany,sand Framce. The
produffon of seed in Europe a few yefys ago was estimfted at = 7
238,000,000 pounds frofn an area of 216,000 acres, or 1,385 pdunds
to the acre. In Tartasy and Chipa it 13 said to be cultivated in
immense quantities, but nd statistics are available.
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The seed is the most” usgful portion gof the plant, and this is
commonly eaten raw or cooked or used for the extraction of oil, The
oil-cake left. after expression forms a valuable cattle food’and a
condition powder for horses, The leaves and the stalk have,
“distinct food values, and when reduced to a sufficient state of fineness
possess natritive properties of a high order.

The sunflower stem has rather strong bast fibres, and the plant
hds often hgen suggested as a source of celluloge for paper mills.
The amount of cellulose even in Indian-grown plants is corpparatively
high. The fibre 1s too weak and brittle, howevgr, to be of value for
cordage or testile purposes, and perhaps its highest value is obtained
in its use for fuel, the ash being rich in potash. ¢

.
. [

Cultivation.

The method of cultivating sunflowers for commercial purposes
is best described by Dr. H. W. Wiley froen the results of their growth
in the United States. “ As a rule the soils which are best suited for
the growth of Indian corn (maize) produce the best crop of sunflowers,

+If the soil is not naturally fertile, liberal, fertilisation must be
practised in order to securc large crops. The character of the
fertilisation depends upon the natpire of the soil and the deficiencies
of plant foods therein. The kind of fertilisation gecessary to
produce a good crop of maize will be found suitable for the sun-
flower. The soil should be prepared by careful ploughing, and the
surface of the ploughed soil should be reduced to good tilth by the
use of the hgrrow. Sunflowers are best planted by a drill in rows
from 3 to 3} feet apart. ¢ Iq order to secure a good stand the seeds
may*be placed by the drill 2 or 3 inches apart; but should they
all grow, at least half of them should be cut out ‘when the plants
are thinned. The seeds should be planted déep enough to secure
abundant moisture to germinate them ; from 2 to 3 inches in depth

when the soil is not t0o heavy will be found the best. With heavy, °

stift soils, which are likely to become very hard on the surface after
heavy rains, it is better not to plant the seeds so deep. The seeds
should be planted as early as possible in the spring, s they endure
very well a slight degree of cold. After the plants®are well formed
they should be thinned so as to stand at a distance of from 12 to
18 inches ‘i the row. The cyltivation should be of the ordinar
kind, mostly Superficial, and surficient to prevent the weeds fron{
growing and preSeive the moisture during periods of drought
When the production of seed is sought, thesbest results are secur d
by limiting the numb'er of seel heads on each plant to a very f .
The sgperﬁuous ‘heads, when formed should be remov 1 ;1‘:
specigl drirections need b: given for the cultivation, since t is so
much liké rixaize as to be practically the same.” , A
In Russia the seed is drilled inte line$ §

. 8 inches apart, and t
plants are thinned out to 30 inches apagt -in the row: thus givi:;
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The Sonflower in India. (D. Hooper.)
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about 11,000, plants to the acre. The guantity of seed required
for an acre is five pounds.e o

Egperimental culture in France gave a return of 1,778 pounds of
seeds yielding 16 per cent. of oil and §o per cent. of cpke from an
acre; but the -product varies considerably according to soil, climate.
and cultivation, and the average may be roundly stated at 50 bushels
or 1.150 pounds of seed from an acre and vne gallon of oil from
one blishel of seed. In America the yield of eeed is from 8oo to
1,500 pounds peg acre. . . o :

The gunflower ifA its cultural requirements and its products
is related 10 another oil seed plant, grown also fot its dye, in this
country, namely the safigwer (Carthamus tinctorius). A Euro-
pean writer hagv recommended saffloner as a suitable plant.to replace
sunflower #n Russia where the latter is subjected to insect ravages.
Safflower survives in arid lands, shows a relative ingensibihity to
frost, #hd is immune to insects and other parasites which decimate
sunflowers, . On the other, hand safflower farnishes an oil-cake
inferior to sunflower in consistence and taste. At the same time
these undesirable matters residing as they do in the husk may be
removed by decorticatipn before the grains are pressed. The leaves.
of the saflower plant are extremely prickly, which make them
dificult to handle, but it is possibig to obtain by selection a variety
which has hg spines. - .

The heads should be harvested before the seeds are quite ripe
to avoid shattering and loss After drying, the seeds can be
thrashed out gor beaten with a flail, or, where large quantities are
grown, the heads may be placed in a machine consisting of a

rotating disc studded with iron nails. The seeds should be stored

in bags in a dry place 10 prevent mould.
' > The Seeds. *

There are three principal varieties now cultivated in Russia,
known by the shape and siz- of the fruits (achenes), conventionaliy
called seeds, onc with large white seeds which are said to vield.the
largest amount of oil; one with svall black seeds which are
sweeter and regi‘rcf'ed as best for eatinz : and an sintermediate form
with striped seels, used both for eating and the production of ail.

From experiments made in America it was found that the total
weight of the seed is about equglly dwvidad beiweerd %ernel and
shell, a series of weighings giving from 41 to 60 palhts of kernel
in 100 of the seed. lnasmuch as the shell is father an absorbent
material it is importantpin the cxprcssign of the o#, that &t should
be removed so as to avoid the absorption whicl otherwise would
take plxce ; 100 secds of the astriped Ruggian \"anbty wci?:hcg 699
gramsf 100 seeds of the ordinary black vidlety weighed lO'QO grams,

In Indian-grown plants, 100 Seedsefrom Coimbatgge weighed
6's7 grams and 180 gseeds drom Behar weighed - 10 grams.
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Dr. Voelcker found the Kashmir seed to contain 45 parts of kernel
and 55 parts of husk, Thg writer calaulated the ‘percentage of
kernel in Behar seeds as 5316, and in the Coimbatore seeds 44°68.

The Indian-ggown seeds, therefore, compare favourably with those
Pxoduced in America and Europe. : .

- Uses of the Seeds, P

.T\hese are the most valuable part of the plant on account of their
edible kernels and the *superior quality of the oil prepared from
them. In Russia the seeds are used largely for lpcal consumption.

They ‘are sold by the farmer at 4 to 6 shillings per pound and are

salted by eurchasers, who retail them at 12 ®shillings ‘per pound, at
every street corner in the provincial cities, Sofnetimes they are
roasted like coffee beans and are sold in large quantities at fairs, on
feast days and holy days, under the name of * Semotchky?” In
some seascns the streets of St. Petersburg are littered avith the empty
husks. Sunflower seeds in Russia are, therefore, eaten as foo d, as are
salted peas in Burma, monkey-nuts in India, and chestnuts in
England. , '

Birds of all kinds thrive upon them, and they are specially
employed in feeding caged birds and in fattening fowls for the
table, and the diet has been said tb increase their laying powers. In
America the seeds are at present employed in feeding poultry and
to some extent hixed with other fodder as a cattle food.

The oil-cake left after the expression of the oil forms a valuable
catge .food, -be‘.n_g superior in this respect to maize or linseed cake,
while it is s;\lso osau'd to 4ct as a natural “condition powder
horses owing to its easy digestibility and its
Sheep, pigs,
cake. .

As an instance of the magnitude of the industr
of sunflower seed oil-cake in the
year 1906 was estimated to be from 50,000 to 6o,
price of the oil-cake was about L6413 per tom
advancing to £7'10,during the summer mo
4613 in theautumn,
buyers. ’

LY . o
. e ° The 0Oil,
Sunflower s&ed oil in its .
and sweetness. i (‘i In Its pure state, on account of jts palatability
sweelness, Is gald to be excellent for table quse, for frying fish and
other Cufmafy purposes. 1In® Russia it is alp 'd o te e s
adulteranteof, and .substi i =3y In hse as an
anteol, and .substitute for, olive og salad oil for 1 .
purposes. It may also” or all demestic
y Ry used for woollen dressing, finhs
. i . g, lighting;, and
;amlﬂl. and soap making. It has cecently been substituted for other
xed oils in"the making of margarine, ,* . ‘
. - L]
( 326 ) o * .

” for
. ! great nutritive property,
rabbits and pigeons also fatten rapidly on, the oijlr-,

¥, the production

000 tons, The
in the spring,
nihs, afid’falling back to
Denmark and South. Sweden #re the principal

Northern Caucasus during the °
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The oil expressed in 1875 from seeds of plants experimentally
cultivated in Bangalore proved a disappeintment commercially, for
,its thipness made it useless for railway trains, it dried too slowly
for paints, and, though in the Ordnance Departmentit was found

. to serve all requirements, the price was prohibitive.

The prospects of a trade in the seed Outside the cultivated lands
of Russia are not well established. In 1896 Sir Frederick Abel
endeavoured to obtain a reliable opinion on the value of Indiap-
grown seed from oil-crushers in England, but he found there was
no likeliheod of the seed competing favourably with other sources
either in England or France. One firm of eminence stated that they
purchased 100_tons of sged in the London market, but they would

- not touch it agaig ; the results as regards yield for crushing being

very unsati¥factory. A sample of the Kashmir seed was also sent
to one of the leading seed-crushers in Marseilles, who s'tated that
there Would be no sale, for the seed in the market as it was too
shelly and poor in yield of ail. .

" As an inducement to planters in Behar a market Was said to
have been arranged in 1901 to purchase oil at the favoural?le rate‘
of R15 (20s. od.) per maund (=82% Ibs.), but, as we shall notice, the’
cultivation in that district has never gone beyond an experimental
stage. - N
A writer in the © Journal d’ Agriculture Tropicale,” for January
190y records the case of a planter in Mozambique who sold a crop
of sunflower seed in England in 1gos for fr. 205 (17s.) for 100
kilos (200 lbs.), a price which fully recompensed thm. Later
experience, however, showed that the market was limited, and that no
purchaser could be found for large quantitias of the seed.

' ° Experéments in India, *

The sunflower (Helianthus annuus, Zinn. ) is known as
Suraj mukhi, Suriya mukti, and Sucz'ya phul, and grows eve{ywhere
in the plains and in the hills and occasionally runs wild. »In
“Firminger's Manaal of Gardening " (fifth edition, 19o5) Mr. Came-
ron says : * This" well-known annual thrives well in India; the
varieties grandiflorus-plenissimus and californicus are remark-
able, the first for its enormous flowers, the second for its e‘xceedingly
double ones....... ... N A ' :

The seeds should be sown in July, both on the hils and on the
plains. The plant requires no particular treatment, and no care
beyond attaching stakes to the tall growing plants to prevent them
being blown down and uprooted. ” W .

Dr. fooke in  Flora of Bombay " says the finest variety of the
annualfpecies is the globosus-fistulosug: o

The first experiment on reco’d made with sunflower oil is
recorded in the Agri-HortiCtlturil Society’s Journal, Volume -ix,

"o 327 )
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page 366, Mr. Michael Betts of Berhampore in 1855.0btained from
6 cottahs (480 sq. yds.) of land g} seers (219} 1bs.d "of seed, which

produced 15 chittacks (1°65 pint) of oil and 6 seers (=12} Ihs.) of

cake. The letter was greedily eaten by caule. A report made

at the time by Babu Ramgopal Ghose states :—* The oil from the .

sunflower seed is pretty well known. I do not think it can be
produced at a cost which will enable it to compete with other oils
of._a similar character, and Mr. Betts’ statement seems to bear
this out. & seer and & half (about three pounds) of seed to a
cottah (80 sq. yds) of land is poor produce, ‘and 10 per cent of
oil from the seeds is a still more unsatisfactory result. Unless both
fhe produce of the seed and the percentage of oil can be greatly
improved it will not pay to cultivate the sunflower for s oil-seed.”
The experimental cultivation of sunflower \\:as undertaken in
Bangalore in 1873 for the purpose of testing its value in the
reclamation of marshy land and its efficacy in removing malar{a from
swampy districts. The experiments proved that the malaria-
dxsl')elling virtues attributed to the plant did: not exist though the
drainage which had to be employed before it would thri:ve naturally
Improved the climate of the district. The cultivation of the sun-
.ﬁower was continued up to the end of 1877 with the view of utilisin
it prof'ita’bly in the extraction of the oil and other economic productz
from its seeds and stems, The reports proved that the cost of
production of the oil did not permit of profitable cultivation.

- An experiment with Russian suntlowers w initi /
Mr. N. G, Mukerji in the Experimental Farm, Sib:jr il:nxl?e‘d tI)r)l
the report of the Farm for 1896-97 the following acco;mt is 9:r £
tt‘xe progress of the experinient ; “ Russian sunflower has rog‘ ons
p.ot havu.xg an area of one-tenth of an acre, first as a rain cgro Wn 0: .
sicond.tlme in' the . cold weather. The outturn of the"pl'o:m ' .
84 Ibs. in the rains, and 474 1bs, in the cold weather, Birds ap ea:‘a;
to be a great eremy of the crop, and a labourer had to k o o,
st:ax::ly on the watch to prevent them from alighting on the ce;ep con(;
g::reug“(;gcgme::;zav?utl tlalf)the 56 pounds of seed obtained 0?0 Tl?s

: gave 43 lbs. or 9 per cent. of 0i), The yi ’ il
f:\:?";‘e:e:;;h that'of the usual kinds of Indian ‘oilh-;el:is) l:lads oie(:ll
jow." The appears, however, to be clear and agreeable to the ta !

xperiment of last year has shown that Russian sunflower :;:

be grown ith eas ll’i Ben €
€ , ¥ i ivat i
5 WI Wr emagical. " gal. Whether its cultivation wijl pay is

In 1904 the Superinte '
T9¢ 1 ndent, Central Jaj i
following report on the cul i o mbatare, made the
f ' ] uitivation of sunflower (o ¢}
eneral of Prisons, Madras ;— the Inspector

“ Experiments were nfy
sunflower, one the Giant Ry
or ordinary variety,

.
dt‘: during last year with two vari&ics of
Ssian sunflower, and the other the garden

(328 ).. '

The Senflower In India. (D. Hooper.)

The area s’o\-m with the Giant Russign seed was 12 acres, while
the garden kind was sown in the borders of small gardens and along
a water channel 100 feet long, planted 6 inches apart. ,

' Ibs.
The total vield of both varicties as reapedawvas . 396 °
Deduct for husk, light seeds, etc. . . . - 273
Balance kernel . 123
» ©

Oil obtained 38 lbs. or 3089 per cent. X

No special mahuring or other care was given to the Russian
plants except §eeding and watering as requisite, but it was noticed
that the plants rag too much into stalk, thusinjuring the yield of seed,
due no dodbt to the richness of soil. For commercial purposes or to
raise g paying crop, it seemis to me the Russian variety should be
sown as a dry crop on maderately good soil with facilities for water-
ing in case of failure of sefsonal rains; the season, treatment, etc.,
for this crop should ~correspond with the sowing of gingelli
(Sesamum indicum). which latter i~ never sown on richly manured
soil but on moderately ¥ood land irrigated, if possible, or left as a’
rain-fed crop. The best crops of gingelli are obtained from the
stunted and almost leafless planas, while those grown luxuriantly

have a very irge percentage of empty pods. .
One Giant sunflower gave . 1",644 seeds.
The ordinary garden one 744
Picked and selected, the vield was— R )
For the Giant, good secds . Ll XV
Ordinary garden . 326 ,
And the percentage of good to light seed was—
For the former . . . 21 g
For the latter . . . . . . 44

In Behar a few experiments were conducted in the cultivation of
Russian sunfloget in 1g900. Mr. T. Cox of Puddumkir, in the
Champaran district, went into the matter carefully, employing seed
imported from Odessa. Fifteen seers (30 lbs. 13 0z.) of seed were
gown in 1 bigha (1,695 sq. yds.) of land in October. Twenty per
cent. only germinated, which grew well,%ielding plants of 5 feet in
height and heads 12 inches in diameter. The crop was harvested in
March; but on beating out the seels it was found that necarly the
whole of the seed was Mollow and wortless. g .

Anoher 5 seers (30 lbs. 13 0z.) were put dpwn in March 1go1,
and ag outturn of 33 maunds’(=238 lbs.)fo! sced was obtaiped in
Novelber from 2z acres of land plyned.]'l‘he plants did pot grow
so well as in the previous year, and th& heads were only about half
the size, though the propostion of empty seeds was small. The ctop

L
N ( 529 )
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all along had a sickly, aBpegrance and many of the young plants

were attacked by grasshoppers. Cattle would not eat the leaves and '

stalk. As a, commercial experiment it was considered a failure.
. A more recent experiment has been made in Behar by Mr. E.
Hamilton Hudson of the Rajpore Indigo Concern. Two years ago
some of the best sunflower seed was procured from Messrs, Sutton

& Co. and sown in QOctober 1905. The seed was kept

from this erop and sown again next year, so that it should be
acclimatised. From one-tenth of an acre 72 lbs. of geeds were
obtained. The séeds were sound, and the oil expressed from them
was of good quality. The cultivation wag not costly. The seeds
afforded 40 per cent. of husks and 60 per cent. kernefs, and from the
latter 30 per cent. of oil was expressed, The experintent was not

considered a success, as more profitable returns were obtained from .
€

mustard and linseed, "

Lieutenant J. F. Pogson, an authority.on Indian dgrignltural sub-
jects a generation ago, wrote to the Secretary of the Agri~-Horticul-
tural Society of India in 1875, “ T noticé that attention is being paid
‘to the oil which may be'extracted from the ;seeds of the sunflower,
I look upon this as time and noney wasted. Oil and oil-seeds always
command a good price, if thg seed is sufficiently rich.in oil,
which the sunflower is not.” Lieutenant Pogson, however, notices
the leaves, stalks, and seed vessels of the sunflower to be available
for conversion into manure; these he found to be superior to leaf
manure, but,inferior to megass,

We are thug led to conclude that sunflower is a costly crop to
grow in Ir{xdia. The ledve’s and stalks: are eaten by cattle, and they
make a fairly good manure. The ashes of the stalks form 3 potash
manure. As a garden plant yielding seeds for feedifig home
poultry, its preparation can be encouraged, but not as a régular oil-

seed crop.

Compoasition
of seeds,
kernels, and
shells.

L)

8 Chemical Composition.

<

',ﬁve samples of
An analysis of the shells or hulls

Dr, J. Konig gives the average compositit;n of
whole seeds and four of kernels,

is added for comparison—
¢ <

oi P . ¢ Seeds. Kernels. Shells.
i . & . . . . 1°32 3 g
Albuminoids . . . . ?3 g 7 :g; EIS 5' :g
Cfu-bohydrates" . . e e 1803 ¢ 16°44 zg'gz
Foe oo 0T S

. . . “ . » ¢ 305 3'46 178
Wat . . ° :

{ater . &- . . 858 670 '02

< 9 ————e ——p— ——

¢ - 13000 ¢ 10000 100'00

———— P ]

.

of sunflower seeds grown in the United States C%EFK!“S'TE.Y

iti e ..
The composti On H. W. Wiley in Builetin No. 60, Division of oy nosition.
American

is recorded by Dr.

: ‘ied States Department of Agriculture— morica
Chem:su'y, Unite Wiley: sBabeock. :
! -08 20°52 .
Oil . . . . . . . 270 i
* Qlbuminoids . . .. 49 1588 .
Carbohydrates . . 20.94 w7
Fibre . . . . . 23. ; ;1 g.oo
&?Eter N ‘ ‘ ’ . w443 012°68
° ’ 100700 10000 o
' t——— —— emvareaar,
European supflower seed from which the hulls have been removed  Kernels.
" contains— a o German. Russian.
. Oil . . AL S . . 33"48 31:25
4 . Qfganic substances . . . . 1544- :);; :58-33) ‘
] éhncluging Pr(:tem ‘! o : . 4L 3:56
Wat:ar . . . . . 962 _ -7_ ?3
‘ 100'00 10000 . )
o — . v
. !
The cake left after expression of the oil has the following com- oil-eake.
)
position 0:1_ R . o . 8%%
. . . . > 8
Albuminoid . . . . . . § : ; 8 .
Carbohydrates. . . . . . : 0ol
Fibre . . . . . . . i
#*Ash . . . . . . . A 933
Water . . . . . e ° 50
100000
e . 137 o

® # Cbntaining sand L. e e ea .
The seeds of Indian-grown sunflowers do not much differ in lndlzn- rown
~ composition from those cultivated in I%urope and America. In 1896
a parce! of the seed grown in Kashmir by Colonel A. D Anderson,
RA. was forwarded by the Reporter on Econemic Products},
Calc:ma, to the Imperial Institute, London. At the request of 'er
F. Abel, Dr. Jo A. Voelcker of the Royal Agricultural Society
undertook its examination, the results of which are as follow :—

il . . . R L !g‘ Ol_
W ater . . . . . . . Leu-?;
#Albuminoids . . . . . .o s
Carbohzdratw . . . . . . . pot 21
Crude hibre PR S : - . '
4+Mineral matter . . -

& . oo 10000
’* Containing nitrogen . N .. :gg

4 Including sand o .+ e . . .

'o a( 33! )
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The Sunfiower in India. (D. Hoopor.)
[}

The amount of oil in the kernel itself, after removal of the husk _

gave 44°07 as the percexftagg result. R .-
The oil obtained from the seeds of the sunflower is a limpi
of mild taste and pleasant smell. : u“'?ld o

The oil has drying properties but much i i
those of linseed and poppy’seed. weaker”in action than

In samples examined in England the acidit i

; : y varies fro i

tq t)-5 6 per cent. calculated as oleic acid. The speciﬁcmgr::itt];magt
15° C. rarfyes from 0'924 to 0926, and the solidifying point is about
—17°. The saponification value has been found to be betveen 188 to
194, iodine value 1197 to 135,° and the Maumené test or the heat

-produced when mixed with sulphuric, acid, 6
. . ’ ' 7' to .
fatty acids, which amount to g5 per cexnt.,;nd c°nsistrcshieﬂy7gf lin'g‘i: .

wi;h a s;nall quantity of oleic acid, melt at 23,° possessa faponification
value of 201°5, an iodine value of about 133° ive i
6oy of voer 33°, and a refracm{e index
Sunflower oil does not change colowr ith nitric ‘aci
nflower ' . with nitric ‘acid, but ¢
seed ml; it ‘mued with it, becomes brown with this reagent. oo
The'oil obtained from seeds from plantsgrown in India has similar

properties, The acid value calculated as olcic acid in four samples

from Coimbatore ranged from 211 to 2*

46 per cent,; the same val
as tha.t of a sample from Behar was 3:90. The other constants we(::
::: umiflor;n that no analytical distinction could be observed between

e oil fromethe Giant Russian sunflower and that f
mon or garden variety. rom the com-

With regard to the composition of
. other parts of the sunflower

ﬁlant Dr. Wiley ’has s.ub,mltted to analysis the stalks, leaves, dried

:a‘ish?.nd husks, in ad.ﬂlﬁon to the seeds and kernels, th’e com :) iti
o hw ich !\as been' gu.ren above. It was noticed that the cogt ¥ 0';
aals was uniformly distributed throughout the different purts :mho
P t;nltl. The leaves .contained the greatest f)ercenta.ge wh'? e
smallest was found in the shells of the seeds. The pe’rcen‘t:geu;;

protein is high, as would be gxpected, in the kernels, while in the

séeds and stalks it is very low.

In order to determine the distribati '
. ® tion of the varion i
;?I?:‘}:shd the diffeTent organs they were subjected to ,e;ar:::’ c:ln"_t-
i t e‘ excf:ptlon.of the leaves where lime predomir(iatea analysis.
f;xen;?a:l apineral ingredient of the ash of the sunflower P"’I"‘hzh is !:he
elem'e:ts cﬁ?;a;n:nsg ’ ::e stalk 39, and the sceds 29 per cent :: th(i):
. agnesi i -
leaves and stalks. gnesia are fmportant constituents in the
Thé principal acid in the i
. ~ ash, is phosphaiic, altho
:‘ ;o;:l ;;1 thfe tls;t:s.l.ks.'umd naturally high in the seeds. ulgfh :ll:e :Ontent
renage zfophoepn'eeqs b;i\studied separately it is found tha.te hernels
A sphoric adil . e per-
the hatls it onty 683, 1 1 oo of the kemels is 5084, tehile in

( 333 ).

. fined almost exclusively 4]

[ ]

It is evident from the above dats, including the composition
sunflower ithelf, that i is a plant which makes considerable dnsin
upon the three principal mineral plint foods, ois., nitrogen, phos-
ploric acid, 4nd potash.

[ 4 [ ]
Conclusion. .
The following summary of the results of growing sunflowers in
America is applicable in many respects to India 1—
1. The sunfiower is a plant which can be grown successfally over
large areas. - o * '

2. From the chemical analysis of the whole plant i1 is evident that

ftis acrop making a considerable drain on the elements of soil
fertilisation p therefor® during cultivation it is necessary to maintain

the fertiljty of the land.
One of the most valuable constituents of the plant is the oft

3
which exists in the seeds.

4. The economic groduction of the sunflower plant is now con-
Russia, where it is an agricultural industry

of considerable im poriance.
5. In the United States the sunflower is grown as an ornament
and for the produciion of seeds, which are used chiefly for poultry

and bird feeding, and for condimental and medicinal properties

with farm animals. . . .
6. Thé oil of sunflower seeds is not produced commercially in the

United States. It is very palatable and, without refining, makes an
excellent salad dressing. The residual oil-cake has a high nautritive

value,

7. In the cultivation of the sanflo
growing Indian corn are to be followed,
almost as wide an area as Indian corn.

wer, the met}_mods pursued for
vand may be cultivated over

L

(+333 l) . »
G.1.C. P. 'Of—Nm 395 R. E. P.—2-10:1907-=2,500—E . Go

L)
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~ TAMARINDUS INDICA,

. (TAMARIND.)
[ Dictionary of Economic Products, Vol. V1., Pt. 111, T, 28-50,]

3

Tue USES aap COMPOSITION or TAMARIND SEEDS.

By Davip Hooper, F.C.8.

During an enquiry conducted in 1903-04 by the Reporter on
Economic *Products to the Government of India on foods used in
times of scarcity and famine, the seeds of the tamarind tree were sub-
mitted as articles of general consumption from no less than sixty
localities. It has been known for mang -years that the seeds are
occasionally eaten by the inhabitants, but if was left for a systematic
-enquiry nndertaken in all parts of India to reveal the extent and
importance of the use of these seeds as an article of diet. In con-
tinuation of Agricultural Ledgers No. 7 of 1902, Nos. 4, 5 and 6 of
1904, and No. 2 of 1906, and preparatory to the publication of a
complete list of Indian Famine Foods, the present Ledger deals with
the description aad composition, in this connecticn, of the above-
named seeds. ¢

The tamarind is one of the most beautiful of the common trees
of India, and is frequently planted in avenues and topes. It flowers
profusely in April and May; and the fruit ripens in the ensuing cold
weather. A large tree yields five orsix maunds (41-§—493¢ Ibs.)
of fruit. This is largely consumed, being a favourite ingredient in
curries and chutnies and sauces, and is exported in bulk for medicinal
purposes as East Indian tamarinds.

Thr fruit isa large flat pod, from four to six inches in length,
filled with acid pulp, seeds and stringy fibrous matter. As sol¢ in the
bazai, the fruits contain, in one hrndred parts, the followirg propor-
tions of pulp, seeds aad fibie :— .

Pll]p . - . . .
Seeds . . . . . gg’g
Shell and fibre . . . 1

—— & ® o

(335
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DESCRIPTION
OF SEED.

USES.

‘Where
eonsidered a
famine foods

———

It is thus evident that whenev i
er the pulp is prepared fo
purposes a large quantity of seed ig remo}\)r b and i v

residences it is rejected as useless.

The .fol,lowing descripdon of the seeds is taken from the © Pharma-
cographla. > “The seeds are flattened and of irregalar outline
!)emg round, ovate or obtuscly four-sided and about 4-10ths ofal;
inch long by 3-10ths thick, with the edge broadly keelcd or more often

ed, and in many of the town

slightly furrowed. The testa is of a rich brown, marked on the flat
sides of the seed by & large scar or areole of rather duller slish
than the surrounding portion which is somewhat radially stsatesd
The seed is exalbuminous with thick, hard cotyledoas, g shor;
straight included radicle and a plumule in which the v’enation of
the leavesis easily perceptible. The testa of the seed abounds in
tannin, and after long boiling can be separated, leaving the coty
ledons soft. The latter have a bland mucilaginous tas?té."w 0;1;

hundred seeds weigh 73:80 grams; the average weigh
is therefore 11°7 grains, , 8 Velht of aseed

Uses. -

iI‘amarind seeds are universally eaten by the poorer people of
India during times of scarcity and, famine, and are occasionally eaten
by nthers at ord(inary times,

The seeds have been received from the followin
famine food, ¢

.Madras :—Anantapur, North Arcot, Bellary, thadrachalum
C}.nngleput,‘ 9oimbatore, Cuddalore, Cuddapah, Ganjam Godavari’
Kistna, Kurnool, Nilgifis, Vizagapatam and Yellavaram ’ ’

Central Prgvinces : Nagpur, .

Central India": ‘Bhopal, Bho
Merwar, and Shalpura.

Benga} : Hugh
Singbhum. '

g placesasa

pawar, Gwalior, Jhalawar, Malwa,
li, Monghyr, Manbhum, Murshidabad, Ranchi and
< g C L

It would appear thatsas 5 food tamarind seed
r WOl ) 8 are mostlt con-
sumed in the Madras Presld('ncy aid Central India. Kistna is the only

place where it is reported that theyc are sold ; the pri i is i
pies (0dd) fora bag of abolt 20 lbs. o' price gER ek

(330)

¢ ¢

The Uses and Composition of Tamarind Seeds. (D. Hooper)

—

They are in great demand for the fruits by the Telegus of the
Godavari district, and for this reason the tree is verv va'uable.

For edible purposes they are first roasted or soaked and botled
in water to remove the outer skin. Aiter soaking in water, the
brown skin is easily removed as in the blanching of almonds; and
the white kernel is tolerably palatable, ~The kernels are dried in
the sun, or roasted over a fire, and groundinto our, This flour may
be at once made into cakes or chupattis, but when other cereal flour
is available they are mixed in some suitable propertion before being
baked into bread. In Ranchi the seeds and rice are fried and
powdered and made into balls and eaten by the poorer classes. The
Sonthals cumbine these seeds with mahwa flowers in their dietary.

It has been reported from some districts that tamarind seeds
used alone produce untoward effects. For instance, it is said that in
Bhopal they produce depressing effects ; in Anantapur and Cuddapah
they cause constipation; in Bellary, North Arcot, diarrheea; and in
Jhalawar, inflammation. There is no doubt that if the husks are not
entirely removed they are liable 10 cause irritation from the astringent
and fibrous matter they contain, but as will be seen from the analysis
of the almonds themselves they are comparatively nutritious and
free from mechanically disagreeable ingredients,

The seeds in some districts are regarded as medicinal. They
are powdered and given for rheumatism in the Hindu system of
.medicine and are administered for herpes according to the Yunani
system. Some people regard the seeds as stomachic. According to
Wight a paste made of the seeds simply smearea on ‘the skin
has the property of promoting suppuration in indolent ulcers.
They are also said to form a convenient pouliice for boils.

The powdered seeds boiled in a small quantity of water make
a tenacious glue or size used by wool-weavers, caddlers and book-
binders. Thisis used to dress country-made blankets. According
to Nesbit, in Burma, silk thread is dyed red on being dipped into
boiling water into which the seeds have been thro-sn. Finally the
seeds boiled to r glue are said to form a strong wood cement.

Composétion.

Analysis was made of the entire seeds, anrd also of the kernel
without the brown covering, They had the followiug ¢ mposition :—

Seeds. Kernels,

Water . . . . 10'50 '3
Albuminoids . . . 1387 lg'og
Fat . . . . . 4'50 660
Carbohydrates . . . 6222 6288
Fibre . . . . 536 66
Ash . . . . . 2°55 245

. 10000 10000
Nitrogen . . . . 2°22 2'89
Phosphoric anhyaride . . ‘40 S5

(337)
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COMPOSI- There isa decided difference in the composition of the shelled
TION. and unshelled seeds. The shells contain the undesirable comnstitu-
ents, namely, the tannin matter and fibre, and the kernels represent
‘2 nutritious food, white in- appearance and with no disagreeable

odour and taste.

O‘l.

A statement appeaced fifty years ago in the Journal of the Agni-
Horticultural Society of India (Vol. IX, 1857, 1366), thac a certain
Onl( present Captain Davis in experimenting with some jangle. seeds pressed

?mmn some seeds of the common Indian tamarind and obtained an oil
of a fine-amber colour which he thought would prove a substitute
for olive oil. The odour of linseed oil was attribited to the mill
having previously been used for the exiraction of linseed oil. The
oil was favourably reported upon by Babu Ramgopu! Ghose.

These statements were repeated in«Exhibition ‘Catalogues and
standard works in oils, as that of Brandt, who states that the seeds
contain 20 per cent. of oil of a thickly fiuid nature. Another writer o
-expresses regret that the oil has escaped the attention of nstives,
But no blame is attached to the natives of this country. Tamarind THE
seeds are not oil-seeds. It was pointed out in “ Pharmacographia

Indica,” 1890, that the dry seeds yield no oil by espression, and AGRICULTU RAL :LEDGER,
by solvents the vield was only 3'9 per cent. Inthe above analyses .

the seeds are shown to yield 4'5 per cent. and the kernels 6°6 per

OIL.

—NO. 3'
cent. of oil, a proportion not much above that found in the pulses. 1907
Nature of The oil obtained by ether is thick and light yellow in colour. ' o
oil. It solidifies at 15° C., axd gave the following constants :—

-

Acid value . . . 0'84
Saponification value . . 183°
Todine value . . . . 871
Fatty acids . . 94'9 R
. Melting point of ~ . . . 46° :

. The fatty acids crystallised twice from alcobol afiorded an acid
melting at 74°§, resembling arachidic acid of ground -nut,

Elaidin reactiorf gives a buttery consistence, The oil is semi-
drying, forming a skin only after 12 days,

|
Y

o
«

( 3387 .
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. * MYRISTICA SPP.
+ (NUTMEGS)

. [Dt'dl'ona.r] of Economic Products, Vol. V., M., 884.]

Ti&e FATS or INDIAN NUTMEGS.

R By David Hoopen, F.C.8.

Wild nutmeg seeds are occasionally imported into En‘gland under m?}&?}'d'
the name of “oil nuts,” and are supplied trom Afriga an.d' South
America where they are said to be availablein large quar}tltles. In
view of the constant and increasing demand for oil seeds in Earope
*it would s2em desirable to examine the seeds of wild .nutmeg trees
of India to learn particulars of the amount and quality of the fat
they contain. It has been known for many years that these seeds
are oleaginous, but no special invsstigatioxf has been made of tl};:m.
The subject has been re-opened by the receipt from Mr. H. Latkam,
District Forest Otﬁcer, South Kanara, of a sample. of the seeds of My(;
ristica canarica, with the interesting informati8n that they are use
by the villagers in making candles. The seeds and can'dles were
exhibited at a meeting of the Asiatic Socxesty of 1.3enga.xl hslgl in Decem-
ber, 1906. They point to a sourte of oil for 1l!ummg‘tmg.and otb‘er
domestic purposes, and if obtainable in sufficient gquantity would
doubtless form & minor forest product of some value. .

Further quantities of the seeds 'of M. canarica Have been
received, and they have been examined with thoss of M. malabarica,
which are already an article of commerce in Bombay. The rfasu}ts
of tire chemical examination of tke seeds and fat of these two indig-
enous nutmegs are *giverr in the following pages, and their com-
position is compared wita that of wild nutmegs from other countries,

. ( 339 )
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Seeds.

Deseription. attached. Tle kernel is loose inside the

Fro
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The Fats of fndian Nutmegs. (0. Hooper.)

<

Myristica canarica, Bedd. * ©
Syn.—M. PARQUHARIANA, Wall. :

Vern. —Pindi, pundee-hai (KAN.) ; Candle-nut tree (ENG.)
References.— Beddome, Flora, :

.

Sylvatica, t. 270; King, .
i,y Fivatica £ 270; King, Annals Caloutta Botanic

a of, Systematic list, trees, shrubs, and wood
climbers, Bombay, 165 ; Lawson, Records, Botawical Survey ;

Vol. 1,6:9 3 Christy, New Commcrci:l' Plcuot:';\;o. 8:93!. o India,

* Habitat—A large tree growing on the Western Ghats from the

Konkan southwards, in Coorg, the Wynaad, Travancore apd Tinne-

velly. Beddome “reports its occurrence in the dense moist forests

in the.plains of South Kanara, and that it ascends the South Kanara

and Coorg ghats to 1,500 and 3,000 feet, It is dlso found in the -

Tambracherry ghat in the Wynaad, bat not ih- Noh Kanara.
Bourdillon describes it as an immense tree (160 feet high) of the
evergreen forests of Travancore. Bourdillon and Lawson collected
it at Colatoorpolay in South Travancore, growing on‘the. drier slopes
of the hills along with M. attenuata and M. magnifica. The
tree flowers in February and the fruits ripen in Novembes,

The Seeds. ‘

The nutmeg is almost round iike a marble, about 1—~1} inch in
diameter, downy when young but glabrous
in age. As cullected for use each seed is
enclosed in a light-brown brittle shell, to
which portions of the arillus or mace are

shell with a hoary white exterior and
possessing the white and brown ruminated .
character of the albumen of ordinary nutmegs, oThe seeds weigh on
an average 2°35 grams (36°26 grains) each. 100 parts of the seed
yield 23°8 parts of shells and 76:2 parts of kernels.

Mr. T. Christy in “New Colamercial Plants” gives a figure of
this seed in an‘article entitled “The Nutmeg Genus.’ He desig-

m
Mangalore. nates the nut M. Mangalore, and says:—“I have received speci-

Candles.

mens of a nutmeg from Mangalore, of which I cann®t, so far, find
a description.” There is very little doubt that he refers to the
seed of Mytistica camarica. , ‘

Mr. Lathim when forwarding the samples which had been collect-
ed in the Puttur Ringe, South Kanara, supported the identification
of the Pundi ot candle-nuttree with botanical specimens. At the
same time he reinarked :—* Qi) is not extracted from the fruits, but

they are crushed and pressid into joints of bamboo to fordi crude
: candl%s. No wicks are wséd.” .

. . \
The candles are quite *black, and had evidently been charred
duting the process of manufacture. * They were four to five inches

( 340 ) ‘. .

in length by one inch im thickness | Except for the chatcza(i
present they had the same composition as the cmsl‘xed seei:l, ?ear'
contained half their weight of oil. They burnt with a small ¢

nsumed, leavin,
. flame, giving off no smoke, and eventually were co » g

19
Myristica
canarioa.

)

a white ash. . )
Chemical Composition. -
i osition == Composition
The entire seeds and the mace had the .fcznowmg comp! - .‘,’,ﬁ‘.}‘f:..
. ) * Seeds. Mace.
i 515
Water . . . . . e 725 .
Fat [ ) ° . . . 49°40 sg:fz
Albuminoid.s . . . . . 7:21 .
Car’ohyd\’ates . . . . l‘. 5 i
Fibre . . . *. . . 320 lg g:,;
* I &
Ash . L] ° L] .
-, ¢ 10000 100°00
The kernels, separated from the shells, afforded 6476 per cent,
of crystalline fat. e .. . .
" The fat was light brown and crystalline, It gave a carmine-re c\,:{.‘:&“

colour in the cold with strong fulphuric acid. oThe following
constants were obtained :—

Melting point . . . . . . .. :;17(5;
Acid value . . . . . . R
Saponification value . . . . . . oy
lodine value . . . . sy ° . ol

Fatty acids percentage e
Melt'mg point; . . . . . . . i
Adivalie . - h gre f. 'l‘t. ';he fa;ty tz:isdi after
The fat saponified with great facliity. .
crystallising twice with alcohol (go per cent.) afforded white crystals
mye]ﬁng at 53°C and givinganﬁ(:id value of 246‘!. The 13&?61’
acid agrees, therefore, with mymstic acid wh(iich has. 3 Eemnfpol:;?‘:
d an act s. To determjne the pr
-3° and an acid value of 2455 :
Ofresssent :f this atid, a lead salt was made of the comb.med. fatfy
Ecids separated by saponification of the fat, and after digestion In
ether, 70°8 per cent. was found 10 be incoluble and cofrespondc?g
with 'lead myristate. Oleic acid was probably thc:: onl, other act

present,

Myristica malabarica, Lam- ' "
Vern.—~ Kinag*' ; the nut—pinds-kai Xan.; The aut- Jjangli jaiphat, aod anjaiphal,
' kaiphal ; the aril—rampatri, BOMB, . b
Hag;iut —A tall eyergreen tree ‘growing in the forests of the
Konkao, Kanara, Malabar, ”ﬁd(Tm:‘:nw)‘e'- _
! 3
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* “Seeds. -

“The fruit is oblong, tawny and bairy. The seed is much Ionger
than that of fhe common nutmeg
“(M. fragrans), and guite as
broad. Each seed is more than
an inch and a half long and
three-quarters of an inch in
diameter. . The shell is nearly
black, wrinkled longitadinally,
and the kemnel within is of the
same shape and full of light red
resinous and oily juice,

The arillus whxch is usually removed, and sold separately as
“ Bombay mace” or Rampairi, is reddish-brown. * The lobes are
longer and thinner than these of true mace, besides: being twisted
and folded into a cone at the top. The dried kermel and arillus

‘have a slight fruity odour with scarcely any of the aroma and favour
of the true nutmeg,

“ The seeds when crushed and ‘boiled in water yield a yellowish
concrete oil, known as Punds oil, used in medicine and for purposes
of illumination.” It is made into an ointment for allaying pain, and
setting up a healthy action in sores and ylcers, It is also used as
. an external application for cheumatism, for which purpose it is
rubbed into tHb affected, part.

Trom a very early time the seeds have been used for the purpose
of adulterating the nutmegs of commerce, and the arillus foc
adulterating commercial mace. There is a déficiency of aromatic

essential oil in the Bombay products, which renders them unsuitable

as a spice, and the question arisgs whether they could not be used

for the extraction of the fat to be employed in makmg soap and
candles,

.
L3

The following results of a chemical examination. show that the
Bombay nutmegs yield a large quantity of fat, but it is accompanied
by a reddieh resin which bscomes a strong colourmg matter when
mixed with aJkalis. The purified fat is similar in composition to

that of the fat Of the M. canarica, and has special properties that
could be utilised,in the arts,

.

¢ L

¢ Oﬁc{zical Composition.
The: seeds of the M. malabarica, sold a8 kasiphal in Bombay,

contained 32 per cent, of shells,. The kernels were powdered and

(342) .

The Fats of Indian Nutmegs. (D. Hooper.)

N [ 4
analysed, as well.as the mace or Rampalri, and the following results  Analyses.
weresobtained :—

. Kernels. <Mace.
Water @ . . . . . 690 407
Fat and resins . . . & 076 6326
Albuminoids . . . . . 650 .73t
Carbohydrates . . . . 4218 20'80
Fibre .. . . « . ., 233 a3°06
Ash . S . . . 133 150

100°00 100°0Q

. [ ]

' The fat8 were both accompanied by red resins which in contact
with alkalis, employed for the purposeof determining the acid and
saponffication values, afforded dark red liquors similar to iodine
solutions. Thé purified fateof the kernels melted at 39° and con-
fained myristin, olein and free myristic acid. The fat of the mace
was similar in composition, myristin constituting 40 per cent. of
the total. o

Bombay mace differs entirely in its composition from that of
genuine mace. The following analyses of the genuine and false
spice madé® by Amst and Hart in 1893, show the,difference ; one
contains a considerable quantity of essential oil and little fat, the
other contains much fat and only traces of essential oil. The dried
substance contains :—

, Genuige .. Bombay
. Omace, mace.
Faa . . .+ . . . 2678 6105
Eosential oil . . . . 432 27
Albuminoidd . . . 9'52 564
Carbohydrates . . . 5308 22'79
Fibre . . . . - 4°52 879
Ash , . . . . . 197 46

This dlﬁereace is observed not only in the composmon of the
crude material, but in the characters of the sepafated fats. E.Spaeth
in 1895 determined the constants of the fat extracted from Bombay'
mace and compared them with those of genume Banda, mace with
the following interesting resalts, *

)
Bombgy: ° Banda-

Melting point . .« . 31° ., 25°to 26°
Iodinenumber  * ., . 513to 535 78 td 8o
Saponification number . 18g4torgry 17080173
Zeiss' refractometer deghees a\ru! 48'5° 76% to 82°

{t would seem that bothi these f;(s contain myristirt and olein
in varying proportxons. ‘.
[

\ '(343)
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» True nutmeg.

01l of Mace.

.

Uses.

Uenhuda
nuts.

Composition.
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. .

Myristica fragrans, Jous. Culthated in. Penang, Malay
Islands and Zanzibar. The true nutmeg. ‘

The origin of the nutmeg and mace of commerce is alluded to
In this place in order to draw attention to the fat.which is sometimes .
sold. The expressed oil ¢f nutmegs was formerly imported into
India from Banda, and was known a8 Jawstri-ka-fel or oil of mace.
It was brought into European commerce »i¢ Holland, in oblong

- cakes bavifig nearly the form of common bricks, but somewhat

smaller and packed in mohocotyledonousleaves, commonly called
“ fig leaves,” At the present time much of the oil is manufactured
in Europe, and put up in the same shape, but packed in paper.
When discoloured and hardened by age, the oil is called
“Banda soap.” Oil of mace is manufactured by eiposinog imperfect
and broken nutmegs, reduced to a paste and enclosed in a bag to
steam, and then pressing the bag between heated iron plates. The
yield is about 20 to 30 per cent, ¢ .

Nutmeg butter is used in Europe in the manufacture of scente
oils, perfumes and soaps, and as a flavouring agent in cooking and
confectionery. A great point in its favour® is that it does not turn
rancid, even after long storage, on account of the small quantity of
essential oil combined with it, *

A few referefices will now be made to the foreign nutmegs that have
been utilised for their fat.

.

¢

Myristica® Bicuhyba, Scho/s. and M. officinalis, Mars, ;
‘These trees are natives of Brazil where they are known as Ucubuda

or Bicuhiba. The e:eed is similar to a large acorn in ghape and.
colour, “

The seeds yield 596 per cent. of fat, but if separated from the shells, °
the kernels alone contain 73 per cent. The fatis of a deep brown
colour and is tolerably firm ; it p'ossesses a peculiar aromatic odour
due to ethereal dil, and gives a beautiful red colour With sul phuric acid.

Ucuhuba fat wag examined by Dr. E. Valenta fn '1889. It melts

~at 39° C. Treatment with steam removed volatile dils and acids,

N . .
8:8 per cent. “being in 2 free state.. The fat acids melted at 46° and

possessed a sdponification equivalent of 219—220, and an iodine

equivalent of ¢'s, alcohol separated a resinous mass having somewhat
the odour of Peru ‘balsam, ) .

The crystals which separated from the alcohol melted at 53-53'5%;
their _saponification  eduivalent was %245-245'4, and their iodine
equivalent to O. They thds consisted of myristic acid, I'racgional
precipitation with magnesiom acetate showed, that oleic acid was

Aftertreatment with steam the fat yielded 934 per cent. of fatty acids,

‘the ‘ only other acid presgnt, Frem ‘the iodine equivalent, the

(34 ) ° .
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o

- -
author concludes’that the fatty acids corlsist of 89°46 per cent. of
myri§tic acid and 10°54 per cent. of oleic acid. This is considered
favourable to the use of the fat for making candles]

Myristica surinamensis, Roland.
This species is abundant in the West Indies. The seeds are

about the size of a small marble, and are ca.lled Cuango guis by the Cuango nuts. .

Spaniards. M
They have been imported into England in considerable quantity ;
their first appearance being at Liverpool in 1881, when they were
offered as an oit seed. They have also been imported into Germany
as a souree ofvoil. An analysis was made of them by Prof.
Voelcker, who obtained the following results ;—
* Fat . . . . e . . . &'53
Moisture « % . SE . . . 474

©

. Albuminoids . . . . . . . 578

Carbohydrates . . . . . . 2016
Fibre . . . . . . . . 713
Ash . o e . . . . . 1'69

—— ——

. 100°00

The fat is solid at ordinary temperatures having an agreeable
taste and little, if any, odour. It is readily extracted from the nuts by
hot pressing of by solvents. When fairly pure, it somewhat resembles
cocoa butter,

The fat was examined by Reimer and Wijll in 1885. The shells
weigh 16 per cent. of the seed. The kernels give to hot ether
3 per cept. of fat melting at 45° Alcohol leaves 66 per cent,
of a yellow insolublé substance, and the fat contains 6's5 per cent.
of free myristic acid.

The fat consists of almost pure myristin and a caoutchonc-like
resinous substanci .

Other specie§ of nutmeg of minor importanco which have been
used or exportell for the sake of their fat may be briefly noticed.

-

Myristica angolensis, Welx.

A native of Gaboon, where it is known as Comdo, The seeds are Combo seeds.

said to yield nearly three-quarters of their weight of a fatty oil. They
have been imported into Liverpool from St. Thomas as an oil seed.
¢ .
M. guatemalensis, Hemsl.
A native of Gnatemala, . The seeds are ovoid, aboct one inch
long and half an inch broad, of a blackish colour, and enclosing

( 345 )
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Suirds  abrown kernel. A specimen of the solid” fat was' exhibited at the
Paris Exhibition of 1878, under the name of “ Suif de muscade.”
® &

M. Otoba, H. B.* °

ot.oba wax, This species is a native of New Granada. The seeds are ovoid,
about threg-quarters of an inch long, and have a powerfully aromatic
odour and taste. They yield a solid fat, which is known under the
name of “ Otoba wax,” and is used by the natives in the ‘treatment

of skin diseases. a .

Myristica sebifera, Sw. .

stiea The tree is a native of Brazil, British Guiana and Cayenne The

®Fa-  oval seeds are about the same size %5 these of M., canarica. The

seeds boiled with water yield about 26 per cent, of ‘fat which is made

into candles, This fat has been &ported to some parts of Europe

. *in the form of bricks, in considerable quantity, but is known only
to a few manufacturers, It is used in soap-making, and candles .
made with it burn with an agreeable aromatic odour, N

. o THE .
‘ < Myristic; laurifolia, Hook. f. and Thoms. ) AGRI C U LT U RAL LED GE R.

7’&‘e‘3‘}§3.€‘ This is the Malabodde or wild nutmeg of Ceylon. The

[
nutmegs yield to pressuze and boiling a very pure description of 1907=No. 4. .
vegetable butter. It hls been reported that the seeds are not found
in sufficient abundance to make them worth the attenuon of
< merchants. _ *

.

Conclusion.

Coneclusion, These few notes show that the wild nutmegs of India, like the
wild nutmegs of foreign countrles and the cultivated nutmegs of
Malaya, yield 4 fat of considerable value to soap #nd candle makers,
The question to esbe solved is in regard to the’ quannty of the
material available. If the seeds of Myristica cadarica could be
obtained in large quantities when the tree fruits, there would be
a ready mdrket for them,s since ghey compare favourably with seeds
obtained froim the same natural family in other parts of the world.
The seeds and mate of the M, malabarica have also a certain eco-
nomic value whith it appearg most desirable*to extend,

. - .. [
L]
[y
. A
.
. . e
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e - ALEURITES MOLUCCANA,
(‘;'HE CANDLE-NUT.)

° [ Dictionary o.f*Economic Products, Vol. 1., 737-742. )

R 5
Account of an enquiry upon the Candle-nut tree (Aleurites moluccana) in
. » India.
By R. ABBEY-YATES. - N

D

Aleurites moluccana, Willd.; Fl. Brit. Ind. V 384, Ind. Kew.
: L, 75. . .

. .
Teae Brrcaum or Inpran Warnur; Tar Country WaLNU? OF NAMES OF

o JaMaicy; Tur Bangur Nur or Frence Coronigs, Kzxuse; THE TREE.
Tre CaNpLE-NU®, .

Syn.—A. TRILOBA, Forst,

Vera.—Akrst, Akola, Fangli-akest, HyND. BeNa.; Arkof, SyLmET; Alkshota,

: SANS. ; Khasife hindd, Jousebarri, ARAB, ; Girdagdns hindi, Chghdr
maghse kindi, Pews,; Fangli, Eranda, Feapa, *Fangli dkhréta or
mu,m{,w, Sakhdrdm Arjén, §iphala, Akhod, MaR.; Akkoda,
Guy. 3, Akrota, Cutcu; Ndttu akrétu kott®i, Tam.; Ndtu-akrétu-
vittu,” TEL.; Nit-akréds, KAN.; Vadam, MALAYALAM s Kakkuna,
SINGH.; To-sikya-si, BurM.; Kanyin, Mak yau lik, Mak man yad,
SOUTHERN SHAN STaTeS; Buah keras, Kanieri, MaLaY ; Shik leih,
CHINA. The names given ia most pArts of India to this tree are those

which more properly belong to the Walnut, the ékr&. It is therefore
advisable to add the word “ wild, ”* e.g., Yanglb-dirol.

An inquiry has been proceeding for some time in'the office of the
Reporter_on Economic Products to the Government of India on the
subject of this_tree, » . .

It was started at the instance of the awthorities of the Imperial
Institute, London, who Jesired to be'furnished with specipefs of the
nuts and of the oil obtained thereffom, '

The result of the inquiry o far has been on)y moderately llc;:ﬁﬂ-
ful, * : ‘ L
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T_he.objegt of the présgm paper is mainly to record what has jaeen
(done with the view to assist further investigation. .Being a forest

product, it seems apprqpriate that the inguiry should be taken up ~

_at.the_ present stage by the Forest Department. The subject is not
without interest, and it would be very desirable to determine once
and for alk whether the nuts and oil are ever likely to be utilised
commercially in Ir‘xdia. *

A circalarletter drawn up by the Officiating Reporter
Directors of Land Records and A
Bengal, to the Secretary, Board of
Commissioner and Director of Land Records ‘and Hgriculture,
Bombay, inviting their co-operation n ascertaining the extent to
which the tree is distributed. The following is an abstract of the
replies received. ac e

Assam —The Deputy Commissioner of Sylbetf forwarded botani-

,cal specimens which were identified as those of A. moluccana.
Five pounds of the nuts were subsequently received from the same
officer, who stated that there were only a very few trees of A. moluc-
cana in the station of Sylhet, and that the tree was not known to occur

was sent 10
gricultgre, Assam, Burma, and

. anywhere else in the district. From the Deputy Commissioner of

Goalpara were received botanical specimems. These were followed
by a supply of the rpots with the intimation that samples of gum and
oil prepared from the toots were not procurable in the district. The
Deputy Comniissioner of Nowgong furnished botanical specimens
of A, moluccana, and stated that no oil was extracted from the
nuts, Eleven pounds of the latter were subsequently received.
Each of the following Deputy Commissioners reported that the tree
was not found in his district, 2., Garo Hills, Khasi and Jaintia
Hills, Sibsagar, Darrang, and Naga Hills. The like information was
regeived from the Political Agerit, Manipur. The Deputy Commis-
sioner of Kanfrup furnished the statement that cthe tree does not
grow wild in this district. Ce S

Madras,—The Board of Revenue, Madras, communicated the
information that the result of inquiries kindly set on foot by the
Board was fo the effect that the tree A. moluccana is not known to
grow wild if any part of the Presidency. It has been planted in
parts of the Wynadd and Travancore where it is said to thrive. The
extraction of oil from the nats does not seem to have been attempted
hitherto, and the tree does not exist in safficient numbers to render
any endeavours in that direction worthy of trial. '

K subsequent commamication from the District Forest Officer,
North Malabar, advised the dedpatch of 5 Ibs, of the nuts of A.
moluccana together with botanicgl apetimens. This was followed

‘up by a further sapply of 35 Ibs, hpd the intimation that oil

from the nuts was not obtainable in the North Malabar Division.
(348
¢
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An enquiry with segard to the Candle-nut tree in India.
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A specimen plank to illustrate the tithber of this tree was subse- g;&m‘lgﬂlf‘s

quenf_ly farnished by the same officer for deposit in the Indian
Museum, Calcutta. The British Resident in Travancore hnd Cochin
‘forwarded through the Board of Revenue, Madras, a couple of »
dozen seeds obtained from Mr. Ross of Boneaccord estate through
the Dewan of Travancore. These were accompanied by a copy of a
letter from the Conservator of Forests who explained thgt the tree
does not ogeur in"Travancore or Cochin ina wild state.

From Bengal and Bombay no information was dbtainable.

Burma.—A difficulty having been experienced in tracing the
tree in Burma tie Director of Land Records and Agricultare asked,
with & view %0 aid further inquiry, for a sample of the nut which was
duly supplied to him, together with a botanical specimen. ‘

Thé following reports and specimens were subsequently received
through the courtesy of the Director:—

* Karenni, Southern Shan States.—The Assistant Political Officer
forwarded botanical specimens obtained from the two four year old
trees in the compound qf the Lai Hka Pongyi Kyaung or Monastery,.
and reported that oil was not obtainable. The two trees in question
were said to have been raised from seedlings brought from Yaung-
hwe.

The Deputy Commissioner of the Tavoy districy reported that
after enquiry through Forest Officers and District Officials the tree
was not traced in the district. .

Southern Shan States, Central Division.—The officer in charge
furnished botanical specimens and fruits.” He reported as follows :
Oil is not extracted in this Division except by private medicine men,
*The tree i8 known throughout the Division as the * Kanyin”, It has
been observed wild on the mule road about 4 miles from Fort
Stedman. The cultivated treé grows luxuriantly at 3,000, but falls
off after 4,000 feet. . .

Southern Shan States, Kengtung.—The Assistant Political Ofiicer
of Kengtung State, Writes in his report to the Superintendent and
Political Officers—*¢ During the course of my tour to the east of Keng-
tung, I found a great many trees of ‘ mak yau lik’ [A. moluccana]
as many monks had planted trees near their jnonasterigse It grows
well at elevations between 2,500 ahd 1,200 feet. Thg majority of
Shans are not able to distinguish between this tres, m¥% yau Ik and
another species called mak yau kai [A, cordata] which occurs
equally with A. moluccana. Oil is éxpressed from the ‘nuts after
they are pounded and sieamed. Small quantises.of the cil can it is
said be got in certain places. It is used fox.' rubbing in with vermillion
on pillars in the ‘Wats’ or monasteries, and for mizing with
lacquer in the manufatture of trays, betel Boxes, etc. The requirement
of the Shans for the oil *are small, and a lile seems to go a

. ( 349 ) '
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long way. Judging from ‘the number of fruits I saw on 4 young
B tree not ten years old, nearer 5o oz. of il than the 1 or a oz
generally got from the nuts of & tree could be easily obtained.
"The tree appears t0 grow very quickly and to propagate itself
freely. At present the oil is very rarely bought and sold, as those

in want of the oil generally beg or take some of the oil or nnts.‘

The oil issaid to be occasionally sold in Kengtung at about Rr [1e.
4d.] per viss. The gum, root and bark are not'used by the. Shans,
To extract the oil the kernels are pounded in an ordinary paddy
mortar, then placed in a small bamboo opgn basket and steamed on
the top of a vessel. The basket is thén placed in a piece of a

bullock hide which is pat in the press and the oil runs out into a
vessel below,

An edquiry with ragard #0 the Casdle-ant tres in lndia.

.

the spbject of the two species Aletrites moluccana and
A, cardata. These circulars contained translations of paragraphs

from Semler’s Tropische Agricultur, ii (1900) pp. 515-518 and from

other sources.

“ Candle-nut oil is obtained from Aleurites moluccana (A.
triloba), a tree belonging to the tamily Euphorbiace. A. triloba
and A. moluccana have been made separate species, on the
claim that.the former has its leaves three-lobed; but one finds on
the same tree all manner of transitions between fobed leaves and
leaves without lobes, whergfore the distinction has no value.. The

. tree which yields in China and Japan the Tung oil belongs to the

same genuf, but "it is quite distinct and constitutes a different

section—Elzococcus. .

“The home of the Candle-nut tree stretches from* the Pacific Disteibution.
Islands through the Malayanr Archipelago to further India;and the
tree is found perfectly natdralised in many parts of India Proper, in
Madagascar and in the Mascarene Islands. It is abundant in
the forests of New Caledonia, Tahiti, the Fiji Islands, Samoa and’ / O\/ /;’:;
elsewhere in the Pacific, in Queensland, in New Guinea, and in /. /i~

Southern Shan States, Eastern Division.—The following is a report
furnished by Mr. D, F. Gordon. Loca! Shan name mak man yaii.
The tree is found in a cultivated state in groups of three or four.
It is also said to occur wild, but the fruit of the wild species is
not used. A very small quantity of the oil is extracted. In the
town of Mong Naj, there is only one woman who makes a living by

! ‘,{ f W ,; " |
selling the oil and kernels: the oil sells at 10 annas [10d.] a viss many of the' Malayan Islands. 'I.t appears to pref?r a protected ' ¢ _;v < ?
[=3651b.) aud the kernels are sold atannas 4 per Byi [} of a situation, whence it ~is common in .woods and specjally abnm!mt -;_\ {, S
gallon]. In Lai Hka, where a large industry in lacquer work exists, in narrow valleys and gullies. It is prevalent upeto the height \* \ €5 ./ "

S . ) ' A N
it is said to be used in that industry, . of 3,600 feet above the sea and thence it becomes rarer and .

: R "/ - n o
: 143 rarer up to 3,900 feet above sea level, Its roundish fruits are about c
t o
nisht:e ‘A::n::t b(l::) .I:ﬁ::c:ll ﬁ;ﬁ;nfe;mzﬁi;ssﬁ:en;g fur- the size of a small apple and consist,of a thicks fleshy rind, T~
“speries of Aleurites which occur locafly, erent containing one or two more or less heart-sh’aped seeds, which, are
These have been identified as under :— iery hard shelled and of the size of a horse chestnut., The raw oit.
' N 3 i h ted they® lose thi . .
No. 1. Mak yau Lik, from a young tree emels are purgative, but when roasted they* lose this property

The oil which is present to the extent of 60 to 66 per cent is
almost colourless, rather thick and of agreeable taste and smell
A. cord when.cold presseﬁi. If warm pressed ‘it is I.)rown. and fiisagree-

) able in taste. It is a good but rather slow-drying od, Itis hxgixly
prized for burnifg with a clear bright flame. It, serves well as a
lubricating oil ahd for soap-making.

*The natives of the Pacific Islands roast or cook the nuts taken Torches.
out of their rind until the sheH can pe broken ewith the *slighest tap
of a stone, They then remove the shells and thread®the kernels

raised from seed . . « Alegrites moluccana,
» 2. Mak yau Lik, irom Mong Kai,
, 3,050 feet . . . .
: » 3« M8k yau Lik, from east of Keng-
tung, up to the peaks of the ‘
. Mekaung at Kenglap, between v

1,400 and 1,700 feet . + A, mohiccana.

» 4wMak yau Lik, from east of Keng-

, tung up to the peaks of the

‘Mekaung at Kenglap, between

Long A on a splinter of bamboo or on the midrib of g coloanut leaf. They
; Ma’l‘:' ainLikﬂ?: e fi{ ng- cordata then bind round 2 to 5 of such strings of fruits With bark or with
» 5 tun)g' up o u‘l’: C:S;: ofetge leaves qf the screwpine, and get a beautifully bright-burning but
Mekaung ‘at Kenl;l:p between ) sooty and disagreeably smeling torch. Hereth the origin of the
tdoosnd woo et . A molccase. rame Condlenut.  These torchen because they bum so brhly,
o . i ) , er ig fishing at night, € soot serves jn tatooing,
X The cht :teg on thi% part. of the Reporter's Office was the and, mixed with the dark ';ed sap of the bark, as a black colouningg
. pleparation of Commeriial Czrdular:,Nps. 1and 3 of 1903-03 on matter. The Islanders ‘Ghew the gum which the Candle-nut tree Jum and
( 350 ) . . (3s1) '
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yields, but this custom is disappearing. The half ripe fruits with
salt have a delicate flavour, bat the ripe nuts are unwholesome and
only eaten in time of necessity,

* From Tahiti the Frepch have been at some pains to try to place
the nuts on the European markets, with, however, little }esult, in
consequence of the want of an apparatus to shell the fruits on the
spot. To do the shg¢lling before shipping is essential: for the
weight of each nut lies to the extent of two-thivds in the, shell and
one-third in the kernel; and the value of the product is not such
as to.enable the increase of freight due to shell to be borne. On
the other hand, the method of shelling adopted by the Polynesian
Islanders is too expensive to allow nauts so treated - to cempete with
other oil-seeds on the European markat. Vet, in many parts of the
Malayan Avchipelago, for instance in the little Island Sambara of
the Sunda group, the nuts are an actaal article of export, and a

_considerable source of profitto many hill tribes. Also frem the

Polynesian Islands every now and then small consignments of kernels

' are sent to the west coast of America ‘where the oil is expressed

and used in soap-making,

A French chemist has made the fo‘llowing analyses of the
kernels :—

Water* . .
O il ° -

. - . . . . 5 .000

! . . . . . . 62175
Nitrogenous material . . . . . 22653
Non-Nitrogenous material . . . 682
Ash . . ¢ . - . . . . 3'345

. . 100°'Q00 -
Specific gravity of the oil 0'g40. . ®
The analyses of the cil cake gave the following result:~—
Water . o« e . . . . 1025
. oil , . . . N . . . . 5'so
. [
Nitrogenous material . R S 478t

(Nitrogen  7°63) . . )

Non-nitrogenous material . . . . ® ., 24'04

Phosphoric acid . . . . . . 368
Pétash , .., . . . . . . «  I'53
Magnesia Chalk, Silica, ett, . . . - 79

) xoo'(;)

l‘T

be analyses speak véry favourably for the Candle-nut, especi-

ally when it is remembered that the oil meets with general 4pproval.
!* The oil cake has not the nutritif® value of other kinds of oil

cake ;.not even if we make allowance for the probable occurrence of

fragments of shell in the"analyst’s material,*and doing so estimate -

the amount of nitrogencus materfa! at probably g per cent. and of
' ( 352 ) .
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An enquiry with regard to the Candle-nat tree I India.

phosplioric acid at 4 per cent.; for it cannot be fed to cattle because
of the way in which it purges. Its right use is consequ:ntly as a
manure. ‘

% Could it not enter into some ingenious'heud to design an appa-
ratus to shell the nuts satisfactorily ?”

Heuzé in his Plantes Industrielles, Volume 11, page 165 (Paris,
1893), adds a few facts which may be of interest to record. He
calls the tree by its French name Jamcoulier and gives the names
of the nuts in Réunion as, noix de Bancoul, moix des Molugues,
noix chandelles. > He adds “in the Sandwich Islands the oil is

‘called kekus gil; in the Philippine Lumbang il ; in Ceylon oil of

kekuna ; in Jamaica spanish nut oil, 100 kilogr, of the nuts farnish
33 kiloge, of kernels and 100 kilogr. of kernels furnish §o kiloge.
of oil and 40 kilogr. of oHl caln:e. ‘The oil cake contains 9 per cent.
of nitrogen, ' ° . i

«This oil is very drying; it is pale yellow with a slightly bitter

3

ACCOUNT
OF THE
TREE,

French
names.

Yield

taste ; it solidifies at 3 degrees Centigrade; and its density is o'g2. |

In burning it emits a gréat deal of black smoke. It is used for
illuminating purposes in painting, in the making of varnishes, and of
soap. The oil cake is utilised as manure.

There flows from the trunk of Aleurites an odourleds gum. The
bark can be used for tanning.” ¢

Copies of the circular were furnished for distribution to the,

Director of Land Records and Agriculture, Burma, and it was hoped
that their distribution might serve to direttythe inquity regarding
the species of Aleurites met with in Burma to a profitable end.

» No further correspondence has, however, t’aken place, except
that the Settlement Commissioner and Director of Land Records
and Agriculture, Burma, has communicated the fact that none of the
officers in the Tenasserim Forest Circle have been able to obtain
specimens of the oil and nuts of Aleurites moluccana. .

In Roxburgh's *day the tree was evidently fairly common in
Calcutta. Roxbuggl?s contemporary, Dr. Buchanar-Hamilton, found
it growing near temples in Rangpur, but remarked that it was very
rare in that District. In the present year, or say one hungred years
later, the Reporter on Economic Products *whédn on tour'in Rangpur
has found the tree at the station of Rangpur planted on, rbadsides.

In France and other European countries, the cultivation of useful
trees, ¢.g., fruit trees along the highways has been established for
some tin’e. In the Allier, for example, the Eurogean walnut trees are
said to transform the roads in® shady walks., "

Might it not therefore be desjrable to extend the cultivation
of Aleurites as a shade treg by roadsides¢ Certainly abovz Rangpur
they grow well in such 3 eposition and by means of “the silvery
backs of jtheir leaves ares very omamental. In this connexion

(353 )
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' i ‘ : obtained by investigators who ha.ve. i - i -
5’;‘8#' the following remarks by Mr. John Cameron, F.L.S., may be found viously, areygiveu mgme following ‘ab\: ).(a_mmed Candle-nut ol pre REPORT
TREE:  useful “ Seeds germinate in abont five weeks from the time of sowing, . ’ ) ) - ONOIL
) or a week earlier, if placed in fermenting litter such as leaves and: ° , . . .
bed-straw. When upwards of a foot in height, the seedlings should be Oil from . Oil from .
planted out into large square pits at 25—30 feet apart. Being a gross A{fi‘{f,‘,‘,ﬁ’ Alm?:::ﬁﬂghgum’ *
feeder, the tree requires the exclasive use of a deep fertile soil, . examined | . °
as when ‘the roots of other trees encroach!_the Belgaum walnut . * ;;éfﬁl L
usually suffers and becomes stunted and unproductive in conse» Tnstitute, L i ’ De | ]
quence.” - . ewkowitsch, Negre. Fendler.
. .
A fall and complete account of the oil will be found in Vegetable . ) . . . T
. Fals and Oils by Lonis Edgar Andés. In the “cpinioi of Andés Specific gravity *. | 0'9274(15°C.) | 0'92565(155°C.) | 0920 (15°)] 079254
‘““the employment of this material in thc oil industry is desirable, not Acid value , . 172’ -
only on account of its low price, but also by reason of the quality of . . ] )
oil it can be made to yield? Nevertheless, on account of i?s higher Sa‘?a(i::fcg ”o»n 2%‘f 2o 19262 (B4—187'4) 1948
cost than linseed oil and the comparative rarity of its occurrence in . !
commerce, there is at present no immediate prospect of the extensive Todine value | 1397 1637 136—139| 1142 .
employment of banku! oil.” oo Hehner value . i 464 95's ‘ ’
The seeds were recently examined by Professor Wyndham R, Wollny-Reichert 1'g8
Dunstan, whose report on samp'es received from Hongkong is here value. P
- . J * . . (] 'Y
?;:n _m full from the Bulletin of the Impertal Institute V., (1907) p. Titer test . g 8°C m°-2.°c.i " "
S S S .
AN “ A sample of the seeds of Aleurites triloba was forwarded for These results indicate that the oil belonys 10 the class of drvi
ON OiL.  examination to the Imperial Institute by the Superintendent, Botanical oils typified by linseed o, and wou'd b v" " Iying
and Forestry Department, Hongkong. with a letter dated the 6th April, ture of Soft soa ' di o W )u.‘(‘ M Sulf:‘ vietor the manufac-
1906, in which it was stated that Aleurites triloba is one of the e apand in the preparaiion of oil-varnishes, paints and
best shade trees in Hongkong, where it grows very quickly. . . ngxf:éni :(Ijlssﬁ_til:]r similar purposes, to which oils of this class are
¥ .
“ The seeds of this tree, which is frequently referred to in technical

Samples of the nuts were submitted c
literature as Aleurites moluccana (given as a synonym for A, the kermels would meet with a ready sals ot ,(b ) :iir},wm sated that - yALGE OF
triloba in the Index Kewensis) 4re commercially known as “ Candle- pointed out that the unshelled nuts could not be e (3; ‘ ine' f‘?ﬂ' but
nuts” and the-kernels are already exported from Fiji, New Zealand, country.” _° »413p0sed ol en this
and Australia,  The oil which they contain is used for soap-making, . .
both in this country and on the Continent. ¢ ¢

s The(sample consisted of four pounds of the seeds, the kernels of
which were“nearly white aad free from discolouration,

The oil was extracted by means of light petroleum and the kernels
were found to cojitain  60'8 per cent. of oil, which is equivalent to a
yield of 19'8 per cent. from'the unshelled seeds. The oil dried on
exposura to air in thin films in about te&n days. ¢

A number of analyses of Candle-nut oil have been made previously,
and thdse show considemble variation in the principal ccnstants
recorded, - The results qbtained wat th} Imperial Institute by the .o .
analysis of oil extracted from the present'sample of seeds, and those ' (355

. )
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ARGEMONE MEXICANA.
{MEXICAN POPPY.)

. o8

[Djctionary o} Ecenomic Products, Vol. I., 1351—1358.]

v

The seeds and oil of the Mexican Poppy (Argemone mexicana),
by Davip Hooreg, F.C.8.

o

; .
The present dgricultural Ledger brings together the latest in- TheVexican

formation on the uses, composition and commercial prospect§ of the
seeds and oil of an American weed naturalized all over India 'and
other parts of the world. The Mexican Pop?' or Gafr.boge Tl_ustle
(Argemone mexicana) grows in desert land and saliferous soils of
the United Provinces and the Punjab, sometimes where few o'ther.plants
persist. The plant gields an abundant crop of seed which is very .
oleaginous, and considering the demand for oi.l seeds at tl.ne present
time, suggestions are made for utilising the _ml and cake in }he arts
and agriculture. The ledger owes its* inception to ol.)servanons on
the extensive use, in Behar, of oil of the seeds, which were mafie
by the Reporter oa Kconomic Products to the Gove;nment of Im:lla.
The uses are two :e0ne is as a remedy for skin diseases, the body being
smeared with the oil, the other is for burning. Under normal con-
ditions, it seems that not very much of the ojl is burnt, but that it
is quite a regular practice in the districts of Patna, Darb~hanga arfd
Mozufferpur to put by a supply to serve as a , remedy in skin
troubles : but in the current year bad crops had led to a considerable
asmount of want and many people were tuming their hands to
unusual avocations, among them the gathering of amount | of the
seed of this plant far beyorpl what is customary. Everywhere in

the districts named, in April; May and June last, women witk} a Method :;

Gambo
'l’blltl g.‘

. clumsy pair of tweezers *werd/ busy plucking the prickly pods just **seed.

before they were ready to Jpen and to scatter their seeds. The
twee}exn are made of two pices of a split bamboo or of a bent piece

. /
(357 )
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of hoop iron. The morning’s gathering is spread out in the midday
sun for the pods to open and the seed that is obtained is crushed
in the ordinary oil press. In Chota Nagpur it has been observed
that the seeds are somestimes collected into little heaps by ants, thus
lightening the labour of women and children whose duty it is
to gather them.

The Keporter on Eeonomic Products collected at Dalsingh Sarai
and Barh the samples of oil, which have been examined in part by
Lieutenant-Colonel D. St. J. Grant, I.M.S., Chemical Examiner to
the Government of the Punjab, and partly by myself, for the purpose
of this aceount of the plant as one yielding an oil seed,

The Mexican Poppy is known by the foliowing vernacular
names :— ‘

Bharbkand, kutitla, kutila, kantala, Hino., ; S/}z'el kanta, Bene. ;
Feringi or pila dhatura, Dxc. ; Datturi, CaN.; Biramc dandu, Tan.;
Daruri, kandew, MAR,

The plant is at once recognised by its yellow flowers, prickly

leaves with white veins, and the yellow juice that exudes when the
plant is broken.

Habitat,—The Mexican poppy is a native of Jamaica, the Carri-
bean Islands and Mexico, from which last country the Spaniards
brought it to Rurope under the nawe of Fico del inferno or Fig of
hell. It was introduced into India about three centuries ago, pre-
sumably as ballast from abroad, and is now found all over the coun
in every nullah and abandoned rubbish heap. Being an ahnﬁ
springs up from seed n the cold season, spreads as a weed in .Avaite
ground and on newly turned soil, ascending to 5,000 feet in the
Himalayas. In Sind it is found among field crops and about a mile
inward along the Indus, and in some places, as Kotri, may be seen
to cover large tracts. In the Punjab it has been introduced within
recent years and is slowly extending. It has not been noticed as
occurring much to the west of Lahore. In 1854, Edgeworth observed
that it had not regched Multan, but in 1866, it was s2en in the extreme
south-west of that district near the junction of the,Chenab with the
Sutlej. It is abundant near Delhi, where an oil is extracted, and it
is a typiea) plant of the nitre region of Hissar and Hansi. It is one
of the principal plants forming ¢he vegetation of Lakhimpur, Assam,
and is an mvadmg foreigner in Manipur. In many parts of the
country, the plint is so abundant as to become a source of anxiety
to the cultivator, and it was‘found to be doing so much harm to the
young growth of Sednani Forest in Sind in 1899 that the dcpartment
wege compelled to take. steps to suppiyss it.

't Uses of(aeed a%d oid. °
* Argemone oil has long been used i
informs ps that the Hakims employed th{ oil as an external \pph-

o 0 358) ¢
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o

catiop in such headaches as are caused by the sun, and the
Vythians recommend it as a liniment for a scald head. Dr. Irvine of
Patna says the oil stimulates indolent ulcers and eruptlons and others
“have applied it in cases of itch, ringwgrm and cutaneous diseases
with beneficial results.

The seeds are emgtic, cathartic and acrid. The acrid and purga-
tive properties of the seeds are contained in the oil. Opinicns regard-
ing the efficacy of the oil have differed in the past, but the balance
of recent medical opinion is that in small doses of fo to 30 minims
it constitutes an active cgthartic. This has recently been coniirmed
- by Colonel Grant. It has been noticed that freshly prepared oil is
more energ@tic and uniform in its operation than that which has been

~ kept for some time. . P

The oi} is used for burning in the lamps in the Konkan and
other parts of.India. In South America the expressed oil is employ-
ed by painters and for giving a shining appearance to wood; it is
probable, too, that the acridity of the oil will prevent the attacks of
white ants and borers. dt saponifies readily and gives a hard soap
with soda. .

"It is not likely to take the place of castor oil in general practice, -
but- the smallness of the dos¢ is an advantage which i calcujated to

tecommend it in some quarters. .

The seeds are poisonous if taken in quantity. In 1878, a case
occurred in Bombay in which a number of people sulfered from
vomiting and purging after using sweet oib which had been adul-
terated with Argemone oil. The adulteration may be detected by
the rich orange-red colour developed when strong nitric acid is added to
the oil or mixtures containing it. In the same yedr samples of oil were
received by the Punjab Chemical Examiner from Amritsar, Simla,
and other towns which were said to possess irritant properties,
causing purging and vomiting. The oil was stated to have been

imported from the United Provinces and to have been made from

Siyal kanta (jaCkal’s thorn) the vernacular namg for Argemone
mexicana. °

Chemical composition.
The seeds are small, round, black and voughish €fom pitted
depressions ; they are about the size ®of rape seed. N

They contain in one hundred parts, 36 parts of oil, 49 parts of
carbohydrates, albuminoids and fibre, .9 of moisture and 6 of ash.
W. H. Bloemendal examining ten samples of the seeds of Argemone
from Curagao and other countries coliected in tte Haarlem®Colonial

. . A
Museum, found theyield of 3il to vary from 35 to 387 per cent.,
or arp average of 37, perd cent. \Pharp. Weekblad., 1906,14).

By ordinary pressure the se\ds yield from 25 to 30 per cent. of o:l a  Yileld of ol
quaptity equal to that obtamed from rape seed,

, . v (359 )
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It has been stated that the narcotic property oi the seeds a‘l'k.a {1:'1:!
to the presence of morphine, and Dragendorff isolated “nine -
from them in 1868, and Peckolt in 1878 separated ugsen.!o eniéued'
1903 J. O, Schiotterbeck ( Jsurn. .fiu. Chem. :90:. 24, 33 )ml‘jl e ad
the seeds and proved that morphine was entirely qb:e&:r eosogine.
two alkaloids present; one berberine fnd the :ter ‘:” -
Peckolt’s " argemonine was identified m.th t(he ‘la g the
presence of notable quantities of potassium nitra
inorgasic salts was indicated. ‘ ] da

o'%‘;e oil has a light yellow colour, nauseous and. a.‘cl'}l)d :i”st:ap‘:v o
raw odour. O. Frolich (1871) obtained fr?m the oil a a:cetic p e
soda, and found in the soap liquor butyx:lc, val,eri‘amc}; ao“ A e
little benzoic acid. According to Flackiger (1871) (tl e D nietly
specific gravity of "g19 at 16'5°C., dries slowly an :;cc:ohoil’ 7,
and is not soluble in 6 volumes of ‘90 per cent. {mm‘e s;lub‘le
keeping, the acid value increases, and the oil becom;s e e hich
in alcohol. It gives with nitric acid an orange-re
- distinguisbes it from other fixed oils. ¢ .

The following constants have been recorded :—

Acid value. Saponification value.
e

1503 Crossley and Le

Specific Grasity at 15%

‘9247 Crossley and Le Sueur . | 60 Crossley and

Le Sueur. Sueur,
© o |
¢ 200 Bloemendal.
*9435 Bloemendal . .
- lw .
924 Grant e ) ,} Grant.
191
. Refractive Index,
¢ lodine va.ﬂue. Oleo-;:f;:g.tomcr .

[ ]
1°4675 Crossley and Le

[ ]
122'5 Crossley and Le Sueur | 4 65 Grant S s Sueur.

. t.
113’3 Bloemendal  .¢ 1°452 Gran
C
11 ®
3} Grant T n’ .
11 .

A4

The oil afforded §5'<37 per cent. of fattysgcids melting at 22°.

The,oil dries to a hard jelly, gaining\during th? process § g:‘l'
cent. of its weight, an amdunt which corfpspohds with that ::so;imc
by poppy seed oil. It then ceases to gife a red colour with
acid. ‘

(, 360 )
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Concludions.

The properties of Argemone oil as shown in the foreroing
remarks and chemical reactions somewhat restrict it for general
employment. Its acrid taste and active therapeatic action preclude
its use for edible and culinary purposes.  Although not so siccative
as linseed oil, it has distinctly drying properties and could be used
for paints and for caulking timber and boats when it is required to
keep out darrfp and destractive insects. If obtainable at a suffi-
ciently low price it would be most serviceable for soap making,
The seed is said to sell in North Arcot for Rt-4 to Rz-1 per maund
of 25 lbs,, add in Northern India the price should be lower. The cake
is unsuitable ar a cattle food, but from its composition it would. form’
an excellent bulk manure for cultivating exhausted soil. Large
quéntities of the sead are occastonally brought to th: markets, but
at present there is ndt much demand for it. The oil seed is not one
that would b attractive to European commerce, but there are many
ways in which the oil could . be made serviceable in this country,
The plant is so abundant that an unlimited amount of oil would be

available should a demand arise.

- 361 ) .
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* .THE RACES OF JUTE.

By |. H. BurxiLh and R. 8, FixLow.

-

~

The enquiry of which the present report is a result began .in 1900
when Mr. P. C. Lyon, then Director of Land Records and Il\gnc?]ture,
Bengal, caused two of his staff, Babus H.C .- Guha afd Nxbafan
Chandra Chowdhuri, to tour through the jute districts collecting
inférmation about the races grown. The specimens collected were
made over to Sir Georg:: Watt, Reporter on Economic Products t.o
the Government- of India, for study. Later Mr. Lyon and his
successor Sir Charles Allen obtained seed of many of these races .for
cultivation on the Experimental Farm of His Highness the MEM]ah
of Bardwén. Just at the time of the inception of these experiments
at Bardwin, the jute crop of 1gor caused in Calcutta 8n outery that the
fibre was deteriorating. Then it was.that at the request of Sir Charles
Allen and Mr, J. W. Mollison, Inspector-Genen.xl of Agriculture, one
of us in 190z took up the interrupted work of*Sir George Watt, study-
i dwén plots. _
mgSﬁl:Z:t:lyw an::r this fhe Government of oindia refe\.'h:d to the B(?ard
of Scientiﬁg Advice the question of deterioratiorf of jute and received

ing reply : Lo . )
the‘‘ﬂi]xiat:lengapel:'syon jute subgppitted to the sub.committee {or cc;n.;x-
deration gnd report it is mad:ﬂaar that of late ‘ye?ars tl:; quality of the
jute ﬁbr:jwhich comes into thf market has deteriorated. .

» Yo 363 )

NTRODUC-
l'l‘()lﬂ'. ¢

Alleged
deteriora-
tion,



43

INTRODUC-
TORY.

The Agricultural Ledger, 190y, No. 6.

The question to be considered is what may be the explanation of
this fact. There are three possible explanations :—

1, That the plants which yield jute fibre—Corchorus
~ capsularis and C, olitorius—have degenerated so
that they do,not now yield such good fibre as formerly.
2. That the plants which yield jute fibre have not degenerated,
but that the fibre is either not now -extracted with the
same care as formerly, or is subjected to deliberate
maltreatment in the way of artificial and frgudalent
watering, which induces heating and discolouration,
- 3. That the plants which yield jute fibre have not degenerated,
but that now as always there are jutes of different kinds.
These kinds do not ail produce fibre of"equal quality
snitable for the purposes of the jute trade : yet, as
they are probably always the kind supposed to be most
suitable to the conditions which prevail in different
districts or parts of districts, it is probably often a ques-
tien between growing these kinds which yield inferior
fibre and not growing jute at all, Formerly it was
possible for the jute trade to select from the produce
of the districts most suitable to the cultivation of jute
precisely those kinds most suited for the purposes of
that trade. Now, it may be that the demand for jute
fibre is so great that the tradeis no longer able to choose
what it will take, but hasto be content to take what it
» can get. :

. With regard to the first possibility, the sub-committee beg to
Teport to the Board that there is not only no proof that any degenera-
tion in either of the jute plants has occurred, but there is strong
evidence that the plants are now precisely as they were a century and
more ago. The best kinds, now as then, if cultivated liberally, yield
excellent crops; and their fibre, if properly extracted, is also
excellent. )

With regard<to the second possibility, there ig no indication that
any radical change has come gver the system of steeping and retting,
but therg appears to be proof that at times fraudulent watering, which
ind}xces heating and discolougation, is resorted to with the object of
fictitiously increasing the weight of the fibre offered for sale. The
remedy for this }Sarticular cause of deterioration obviously lies in the
hands of the jute trade, <«

The sub-committee beg, however, to express the 'obinion that

though‘tbis is no JO“Bt the explanatien of some of the deterioration
obgerved and complated of, it doegyot explain it all, and jn their

‘belief the degenerationcis largely di> to' the fact that \Whereas °

' ©( 364
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formerly only the best jute,eor at all events the jute most suitable INTRODUC-
for purpgses of the Dundee and Calcutta spinner, alone found a sale

among jute dealers, now these dealers require so much jutg that to gAlles :lg‘ .
fulfil their obligationg they must purchase practically whatever jute is Son.

offered to them, knowing, as they do, that what oge dealer refusesto  *

buy another will come forward and secure.

To a cerfain extent perhaps the remedy for this state of affairs
lies theoretically in ¢he hands of the buyers. K they would Jecide
only to purchdse the jute fost suitable for the purposgs of spinners
at Calcutta and Dundee, it is certain that very soon only jute suitable
for these purposes would be oifered for sale. But it seems clear that
the matter has gone beyond the stage at which this policy is possible
without at the same time incurring the risk of shutting down some of
the jute mills because of a shor%age in the raw material ; thjs being
the case, jute fibre must be purchased, to make up the deficiency,
which_ has been *extracted ejthtr from less suitable kinds of jute or
from proper kinds grown in less suitable localities. The only thing
likely to overcome the difficulty is to induce the cultivators who now
grow kinds that are not the “most suitable for the purposes of the
spinner, to replace these by kinds that are suitable. In this Govern-
ment is able to assist the trade by explaining to the cultivator what
precisely the buyers’ requirements are; and by further supplying the
cultivators with seed of the most suitable kinds for the burpose in

. . - THE .
the various districts. In every case, however, it is necessary first to gl'r{'mtfvz S

discover the most suitable kinds, in some instances it may be advis- "{SS%‘E‘
able to attempt by selection or otherwise to evolvg, new kinds more BEST KINDS.

suitable for the purpose than any known kind.” .

Ve have quoted the ?oard’s opinion in full because it exactly Difcultles
expresses the point at which our enquiry began. We set out to e:f;\?ﬂl}.
ascertain the various kinds of the jute plant cultivated in India in
order that out of them might be picked the most suitable kinds for
the various districts.  Our task has proved no easy oge, for the -
differences between racg and race are minute and detixand an atten-
tion to details that & systematic botanist rarely is required to give :
they are too minute for herbarium work, and must be noted among
the crops. Nor do we claim to have reached a final view, but oaly to
a stage at which some opinions may be put fbrward tentati,\;ely for

the general advancement of the enquiry. . ®

As already said we began work,—one of ys first, the wther later,—  Frosress.
with a collection of notes made by Babus H. (. Guhaand N. C.
Chowdhuri, and with every facility for study at Bardw4n that could
be given to us. . R

In 19qz/we found that ghere were fifteen plots at the Bardw4n®
Farm, We continued our work'in 1903 upon a, larger series &t that

(, 365 )
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Farm. In 1go4 besides the study of the Bardwén plots, augmented
again by eight, tours were undertaken in the districts of Pabna,
Bogra, Mymensingh, Dacca and Faridpur. In 1905 operatjons were
interrapted, but began again in 1906 on a still larger scale. The
Pusa Farm was pat vader contribution, so that with the Bardwén
Farm we had two series of experimental plots for study : tours were
made through the districts of Purneah, Dinajpur, Jalpaiguri, into
the Darjeeling-Teras, to Goalpara, throngh Mymensingh agaim, in
. Dacea, Tippegah, Faridpur, Hughli and the 24-Perganiahs, and into
Orissa. In 1907 tours were undertaken from Jalpaiguri to Rangpur,

oy
ENQUIRY.

o

Dhubri and Serajganj, and in the districts of Nadia, Murshidabad, .

Rajshahi and Malda. The Pusa Farm was again of great use ; but
the variety experiment had been discontinued at Bardw4n.

The, volume of notes collected in these tours and from the farms
has become considerable. - ( ( ,

The Bardwé4n plots have been of the first importance to us: they
were Joeated in the flat low part of the Bardwén Experimental Farm,
and-wére.each. of one twenty-fifth of an acre. The trouble there has

_ been to make the ground absolutely uniférm. Certainly it was not so
in 1902, when the experintents began. But since then uniformity has
nearly been established. The method used for testing the uniformity
is the simpleone of scattering over the area plots of one selected
race and ‘comparing their growth. The race selected has been an
acclimatised Deswal of Serajganj, which in the Bardwén records is
_always referred to as “ Farm seed.” It was used fitst in 1904 as
plots 10, 3, 20, 30 0 and 47 of the series and was so used again in
«1go6.  In August 1904 all these farm-seed plots were of exactly
‘the same growth except 30, which was three inches shorter than the
others, and in September 1906 Nos. 10, 13,%0 and 30 were all of the

same height, but No. 40 was three inches less and No. 47 a foot taller, -

VARIATION. )
' « chiefly vary.

Distinetion Colour, Plants exhibit four colour conditidns :—
of races by : ! . .
colour. 1. Red stem, red petioles, red fruits, bnght yellow flowers.

2. Green stem, rosy petioles, rosy fruits, red on the outside of
o, .  the flower-bud and bright yellow flowers.
3. Green sterd, green petioles, green fruits, no red on the
e . outside of the flower-bud, bright yellow flowers.
4. Dito, with pale yellow flowers. '

The constancy of some of these combinations suggests interest-
ing Mendelian éxpesiments.
. Generally the tyots select enlugh to isolate No.1, but not
'N/oS. 3and 3 and4. No. 1 i8 their f\Nél % or “ L4l,” i.e., \ed, each of
. its kind; Nos. 2 and, 3 are together.the “Dhaula” or whe ; intef-
( 366 ° v

We must now enumerate the directions in which jute-plants °

.

“considerably.
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lad
mediates are present, but usuaﬁymot in any quantity. No. 4 we found vaRIATIO
to have been more or less completely isolated only in two races of the ™ coLova.
Bardwén Farm Experiments. ' 4
« It will be convenient in the course of what we have to relate, .

- to denote the degree of selection by terms whick® have been defined
to the reader ; we shall speak of the selection which leaves Nos. 2, 3 ¢

and 4 mixed as selection to the usual degree, and we shall speak of

selection which exceells this as selection to an untisual degree.

‘ §euon. he effect of late sowing is to preventthe plant from CONSTANCY
growing to its proper height : late sown plants come into flower dwarfed FLOWERING.
at the same or almost the samé@time as they would have done sdwn V

early, unless thg sowing is unreasonably late : in fact, the tendency

“may gen¥rally be stated to be towgrds flowering of a race at a constant

time whatever the' difference in the time of sowing may be. o

In the fixing of the ¢ime of flowering, ryots in the past bhave
certainly done a good deal of gelection, so that races have diverged
It is the side-shoots which flower: arrest them, and
the plant becomes late. Thus straightness and tallness go hand in gjde-shorts

Early and
late races.

hand with lateness, though not quite entirely. The race Barapdt *FoRrogmb o
. of Jaganndthganj has been selected for straightness, while yet temain-
. . L "‘:

nently
flowering

ing carly, ? ey shoots.
When a plant is bitten, down the side-shoots develop, &nd one of
them may take the lead and may grow into a substitute Tor the main
.stc?m, but however like a main stem the side-shoot may become—and
it is very like if the main stem be bitten down particulasly early—
there becomes apparent in these side-shoots tieir great fendency to
flower, and it leads to the early formation of fruits : these fruits attraet
atlep«ion by -being low down on the stem, In some districts, notably
Mymensingh, the abundance of early fruits, well below the level of
the leaves, catches the eye at once : these early fruits are accidents said

-

to result from depredations of cattle, and, are not a feature of any race.

. S‘eed-formation is_said to be less abundant the richer the soile ggap
This is very probable; but we have had no means of testing the FORMATION.
statement. o *
habi;:lt;r;lll,sa:d r;f;:r\v(l)lfic}s\e::;alno‘t:if: wl T e }:r et are Taces x‘»’x‘s?r’}%ﬁ%“

8 ach be ugder its k.
best conditions. When each in its wrn is® sut;jected to too much
?vater Oretoo little water, or sown too late, the statuse becomes
infleenced for the worse. We have no irrefutable evidence yet that the
effect of flooding differs in different races, but an *abundance of native

‘statements b that effect: for the cultivators say ggnerally that some

races are more tolerant of floodirg than others: and that others again
are much tfrown back by water on the soil. * :

/ ) °
~ If ths be the case and for the reason--that of necessity for the .
sake of ’:‘ e comparative experiment, endeavour was made to make the
: A 267 )
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VARIATION.

Control of
cnorlmogt!.

NUMBER OF
ACES
RECOGNISED,

CHORUS

o iinr )

“stacting at the town of Favidpur, e find that the

\

[
Bardwén field as even as possible--then the results of the Bardwdn
farm do not give the relative values of the various races, but only
their relative values under the Bardw4n conditions. And it was wise
that the Government of Bengal tried experiments with the same races
at Rangpur, and sent the seed to the Experimental Farm of Babu

Brajendra Kishore Roy Chowdhury at Gauripur near Mymensingh, A

both ;places on higher land, and grew them also at Faridpur on more
submerged land than at Bardw4n ; but it is unfortunate that we are
not in jposséssion of fuller records from these places. In 1904 one of
us visited Faridpur, but the plotshad just been reaped; and in 1906
one of us visited Gauripur, but thé variety Experiment had been
discontinued. :

We are further robbed of the chance of comparing the quality
and yield of fibre as we should have liked to do, because the retting
water at Bardwin, being still pools op the Farm, must have changed its
composition enormously as the season: progressed. " We propose to ret
in foture for comparative tests in a vat, controlling the water
admitted as nicely as possible, Vats with a layer of warm jheel
water in them and covered to shut out the light are ideal places for
retting small quantities of jute.

Meanwhile, though so nfuch remains to be done, we think that
much godd may come from the publicatior. of our results—and most
especially so if those who deal in jute will freely criticise.

At'the risk of being tedious we find ourselves bound to give
rather fully the observations which we rely on for our conclusions,
because they will Ho required for further work ; moreover, no one has

" gone over the ground before us and therefore every statement has to

be established. ' )

We have recognised five cultivated races of Corchorus
olitorius—the long podded jute, and thirty-three of C. capsularis—
the round podded jute. Furiher stady may caunse some of these to
be split up into sub-races, but at the same timeis likely to show that
some which we are forced at present to keep #part are not distinct
enough for separation . . .

Having made these preliminary remarks, we shall proceed to
discuus first C. capsularis and then C. olitorius. Under each
species we shall give first a Jiscussion of the cultivated fibre plants
and therf any further information that we have to offer about plants
grown for eafing, and lagtly about wild plants.

Itis useful to begin with the “district of Faridpug becauseit is
central, and weshave found more race-names to be nsed in it than
in any other district. Taking fingt the green-stemmed races, snd
, age at that
centré early and late green-stemmed jutes respectively ‘ralled Aus
and Amon, or Deshi Aus (country early), and Deshi Amo&country

( 368 “\\ ‘ \
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late), If a crop of Aus be eXamined, it will be seen that the fruits SoncHoRts

and petioles are at times reddish, at times green, the stems are
however green, and never red. The ryots have selected it to what
we call the ordinary degree, eliminating form No. 1 of page 44, but
leaving the others mixed. . o« o

The Aus of Faridpur is grown west of Faridpur towards Réj-
bdri ; and, for instance, about Pachuria and Goalundo.

It is fairly tolerant of water; but it is a mistake to thinf that it
needs flooding. The lower comners of fields where the water gets at
ioung plants are always the worst grown, though when already at fuli

eight, a great deal of waterofails to kill it. In 1906 the floods of
the end of August at their height left but a foot of its top out of

- water, but it took mo harm, whereas C. olitorius alongside was

killed, *

At Faridpur Amon or ,Amonia, the late green race, is found to
vary like Aus, resy-frpited an.d Breen-fruited plants occurring together
in the crops. It is much more abundant than Aus, with which it
shares the names of Desi and Desal and as well the name of Ghagri
(meaning unknown to us).*

While Amonia occupics a large area in northern Faridpurit is
represented in southern Faridpur bg the race Sutpst. The old
mart Deora is within the region of Sutpdt, and though now so
decayed that we hardly find it on the maps, it has left b the jute-
trade the name * Dourah” likely to be permanent for the type of
fibre generally produced in Faridpur. i

We now give tables comparing the behaVigur at Baedwdn and
Pusa of plots of Amonia and Sutpdt grown side by side. The
Amonia seed came originally from Pangsa, and thg Sutpit seed from
Déora. ¢

L] .
Bardwin Experimental Farm. .
°® L ]
: * Amonia of Pangsa. Sutpat of Deora.
»1904. °
August 10 o Fustin flomer « Buds just appearing.
. " [ d
September 23 . Out of flower; somd fruits Last flowers °“U no fruits
guite ripe, quite ripe.
\
. .
1906. 0
Avgustz6 . . In flowes, without formed In'full *fower, beginming to
/ fruits, Jorm fruits. .
h . . »
'Septenﬂ{g‘xs . . A few flowers left; no ripe® Sull in flower, no ripe fruits.
f fruits. . .
¥ ( 369 )

Race No. 2
Faridpar
Amon.
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Puysa.

Amonia, Sutpit of Deora.

August 7 . « - *Notsn flower ,
August 26 . .

Not yet at full flowering .

« Hardly in flower.
+ Not yet at fall Bowering.

. In young fruit.
October 4 o Nofruitsripeyet . . ', Acery fem Sruits ripe. )
Qetoberst 3 o Notquiteripe . . . Dead ripe. .

€ 0

2907 (Gouhri ield).

“

*

Julyaz . . o Very first buds appearing ., + First buds lppe;ring.

August 15 . + Coming into flower . . Most of the plasts -still i
, ’ bud, bet some just formiog

fruits,

September8 . . In flower, with young fruit

September 23 < .

. lnﬂmr,'khymk!rnit.

Fruits of full size, but none :})e ; Fruits of full size, but none

the leaves beginning to fall. = ripe; leaves hardly falling
' vt

The tables show that in point of time there is no real difference

between Amonia and Sutpét, the diderences that exist between the

two races being chiefly in the greater branching of the latter, and

perhaps the slightly, greater height of Amonia.

The reader, who is not particularly interested in making a minute
analysis of the .races, to his own convenience may regard the two

as one; but we, because we need to select from the better, prefer
to separate them. '

‘The name Sutp4t means thread jute.

We have observed that Amonia and Sutpét have on the average
rather smaller pods than most of the other races.

This Sutpit is the Desi of Madarip;u,. where it ig very
commonly sown under this name or the names of Sutpst or Kauplé,
or Desil Peti (Peti meaning little). It is grown on the sides of
running waters where the silt is deposited on it and where the
retting “water is opaque with sediment : it is, as we have said, a some-
what branchyeplant ; and (i) because of the silt on its stems and (i)
its branches, it is not spoken of with praise by the cultivators, who
reserve their stil] waters behind the river-channels for something that
they prize more, viz., their races Udhap and Belgichi.

Udbap (name meaning light or bright) is grown at. Madaripur
in the jheel waters and is prized. It is earlier than Kauplé of
Sutpdt of Deora, and does not branch. Udhap and Sutpét"'\’i Deora

(310 ) \
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were grown closp togethef at the Bardwidn I-:'xpcﬁm'enul Farm and GORCHORUS
‘at Pusa, with these results :—

"« Bardwin Experimental Farm.

a L]

Udbap. Sutpét.
1904, _
August 10 « o Justafewfowersopen. . Buds just appearing.
September2z . . No flowers left ; fruits not ripe l?lgi::s left; fruits not quite
!w L] L

Avget 26 ~ . .° Mest fruits well formed . Beginning to form fruits.

September 15 . . Last flowdrs left, and Grat frait Fully in flower ; a0 ripe fruit,
‘ nwly rlpe.' - -
. e
-~ .

. Pusa.

.

Udhap. Sutpit,

1900, -

August 7 « . . Sust in flower . . . Hardly in flower.

Avgust 26, T » In flower . .+ . Inflower.

September 20 « . Lastflowersleft . . . In youdfy fruit.
October 4 e o Afewfroitsripe . . A very few ripe fruits.
October 2t . . Plants dead ripe . . e em
October 31 . . ceuns " o Plants ad ripe.

L

1907 (Gonhrh field). '

Julyas . . . Fist buds appearing . . First buds appearing.
Vit fruit. Moet of the plants still in
August 15+ . In fower and with young bud, but some just j“m’

. ing feuit.

September 8 " au Most of the fruils full sise . In flower, with young fruit.
ust at the very beginning of No fruits ripe yet; leaves not
y/’rsuit ripening ; leaves fall- yet falling,
ing a bittle.

»
Septembet 23 .
-~

The Bardwin and Pusa expriments declare thaf Udhap is a
little earlier than Sutpdt. T .
Belgichi (meaning of the mark Belggchi)-Mthe stecond superior
race o Mad4ripur—is grown in the jheel waters wx_th Udbap. It
differs from Udhap in very little; its stem isegreen witha rosy fiush.
Accgfrding to Babu N. C. Chowdhuri, who made notes at H“ébxganj
}r Madéripur ia 1899 for lhe Director of Land Rscords and

n ?
, driculture, Bengal, elgichi had not been growd long about

' . ( 371 )
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m& :ll:at village. Grown by the side of Udbap, Belgéchi behaved

u§

. Bardwin Experimental Farm,

1904 Be,‘l“cf' of Madéripur. Udhap of Deora.
Avgustio . |, In youog bud, . , .}‘suafnﬁomm
Septemberaa . . Nog ; i fruits

g do“;w":;: left; a fem fruits ng:owm left ; fruits not
1906, '
August 26, « Beginning to form fruits . - . Many fruits well formed,
September 15 Last flowers
. .. ers open; plenty of
nearly ripe frait, plenty o L?rs:ltsﬂ:::rl; r;;)pe?“ firat
Pusa.
1906, Belgachi of Madaripur, . ! Udhap of Deora,
August 7 , + Not in flower o e o Fust injio-«.
A .
sgust 26 . lx}m q-c,wm‘. and beginning to ll: flower with a few fruits.
September 20 . In flower, and with fruits ]
quite full size, " o omere some  fruits
October 4 , K Fruits beginning to ripen . Fruits beginning to ripen.
Octoberzs ., ., Dead ripe.
October 29 N . Dead ripe . .

1907 (Gonhri field). ,

Julyaz . . « No buds yet ] ¥
stemmed plants, but & on " PH4S pearing.
pladts with a reddish tinge, . ‘
August 15, + Avery few young fruits . I flower,and with young fruit.
Se, i |
ptember 8, - In flower, and with young fruit Much of the fruit of full size.
September 23 .

» No fruit ripe yet; leaves not Fust at the beginni
¢ yet falling, 11 bone o leaves
, Filig aans ; loaves
Thus it is a very little later thap Udha y
| P- On August the roth,
;904’ at B}rdwéu |t‘ was half a foot taller than Sutp4t; at Pusa on
Sengmtthe tk, 1906, It"?& ﬁﬁeerg inches taller; at Bardwdn on
ptember thr. 15th, 1906, it was of the same beight,

b ,
Bardwin Experimental Farm,
890‘/ ¢+ Belgfchi, Amonia.
Auguat jo . In young tud
4 . . . e o Sust in fower,
September 25 « » No flowers gt . 5 .fe fruits N, '{,"'
' dead ripe ; w fruits :eadm:i::. le(t; afew

0]

\
\
o
tt
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Bardwén® Experimental I"ar'w-oontd.

*  1906. Belgachi. Amonia.
Avgust:6 .. . Beginning to form fruit, . In fower, without any formed
September15 . ., Last flowers open; pleaty of Last flowers open ; no fruit

nearly ripe fruit. quite ripe.
. Pusa, . .
1900, . Belgichi. Amonia.
August 7 + + Notinflower. . + .+ Notin flower.
August 26 $ In Bower and degimming to Not yet at full fowering.
- . Sorm fruit,
. Septemberzo . . In flower and with fruits ot
quite Gl size.
October 4 o« Fyuit beginming to ripen . No fruits ;ipe yet,
« October 29 ~ . s . Deag r;pc N . . R
October 31 . . e e Not quite dead ripe.
1907 (Gonhri field). i
July 23 . No buds as yet . « Very first buds appearing.

-

August 15 . . A very few young [ruits. + Coming into flower.

September 8 . . In flower, and with young In ﬂo‘(ler, and with young
fruit. fruit.

No fruit ripe yet; leaves not Fruits of f;x" size, but none
yet falling, . ri‘;pﬁ.;.!eam beginning to
' Comparing Belgichi with Amonia, we find them practically

synchronous. They are both later than Udhap, and the chief way

in which they differ is that Belgdchi has been carefully selected so
as to eliminate the rosy petioles and fruits, which are commoner than
green, in Amonia. A second way is in the size of the fruits.

The race Kamérjdni (meaning jute from Kamirjdni on the
Bréhmdputra® in the Mymensingh district) which is grown at
Goalundo may be compared with Belgdchi. In time of growth when
sown alongside that race it behaved thus :—

September 23 .

-~

Bardwin Egperiméntal Farm.

. -
1902, Kamérjani. Belgichi of Faridpur.

August 28 e o Justin flower.
[

1903 vl 0

Au%z . .

Y No sign of flowers ¢ . Nosignof ﬁowers,

tember 10 . . Had been in flower about 14 Had beenjn ffowerabo.t 14
days. . days, R
/ R ( 373 )
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of Goalundo
does pot
differ
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i . Nélpdt e e CORCHOR
Bardwin Experimental Farm—contd The names Meghndl and pd _undoubtedly belong to the sam gf"‘fu&_
. race. We have studied it in caltivation at Bardwén and Pusa, and . . 6
1004 Kamirjini, Belgichi of Faridput, 50 are enabled to institute exact and useful comparisons with other Meghuaior
August 10 . . Faridpur races., Itisa late race, but earlier than Amonia. of Faridpur,
. . o Justinbud .- . . lnyonngbod. N e " * Comparison
September 22 o Out of ﬁ'w., : some fruits Bardwi . L lforlfi'o
dead ripe, cs.:. Sf g::,; a fow fruits ardwin Experimenial Farm. aridpgr
1906. " - b 1902 - N&lp:: at‘)Mb:‘g‘lnﬂ Amonia of JFaridpur.
A““m ”. . i . l‘ . . ) N . . (3 . » L]
. ‘Beannn{:ig to form fruits ., Beginning to form fruits. August 28 . . In flower and beginning 49 Just ip flower.
September1s . . Last flowers: . ) . form fruits.
ot ; no fruits quitc Last flowers; plenty of near
: o iy ripe f!.m' 1903.. «» . '
- - "
Pusa, . i Augusta . a . o Not yet in bud . . . Notyetinbud
<
Kamarigni t September 10 . . Has deenin fomer abowt 25 Has been in flowers about 20
1906. amdcjdoi. ¢ Belgicki of Faridpurs days. days.
A“guSt 7. . . Not in ﬁower . .. &ot in flower, ‘M -~ * ‘— ° . » /
. ® i e e e e Fusti :
Avgust26. . . Veryfew flowersindeed . * In g”:‘. and deginin “ August 10 .+ Justirtbud Fust in flower
. : Jorm foutts, September 22 . . With nearly ripe fruit . . No flowers left; some fruit
September 20 in 4 . . et ripe. .
« In flower, with young frwit .. Jo flower with - froits wot " »
quite foll size. 1906.
C C‘Ohl 4 . . . o ’ . 3 . .
Fust Bfn/md:.rtpd . . Pruits beginning to npen. August 26 . . In Bower,and with a little 1n Bower, without having yet
October29 , . Deadripe . . . o Deadripe. young fruit. \ formed fruits.
\ September 15 . No flowers lefi ; no fruits ripe A few ﬂlwen left ; no ripe
1907 (Gonhri field), - yet. fruits.
ul ¢ . ’ -
Julyas R Buds just appearing . . No buds yet on the green- Pusa. . *
. ¢ ‘:mTed plaats, but s few . e "
A ‘ t;,,,{ asts with & reddish Nilp&tkozi?’l:rghhnal Amonia of Faridpyr.
s:ll“ 8. « .« Afcw flowers. . . . A very fem young fruits. . 1406, .
ptember 8 . . In flower, and with youag fruit In fiower, and with young August7 . . - Not guite in flower -+ Notin flower
fruit, August 36  « o A few side planis have formed Just in fower.
September1g . . A few f . Jruit,
youeu' St Jeft;  much Much young fruit, y
L : g fruit. October 4 .. Avery fem fruits ripe . « No fruit ripe yet. °
September 33 . . No frults ripe yet ; Jeaves begine No fruil i ¢ i e
. ping lo fﬁf ! en ;afg‘fhri:(yct;laves not October21 . * ¢ Deripe o« = * * o
ize, i Wt Not quite ripe.
] I;ct:lottlr, size, a8 well as in season they are so similar that we October 31 . e npe
egard the two as one race. The jutes of Kamdrjsni are discussed .
on pages 76 and 88 furward; there the commonest race is Dhduld 1907 (Gonhri field). . e .
Aus equivalert to Serajganj Deso4l, whi g * o Julyas o« . o Veryfist buds appearing . Very first bugs appearing.
28 this Kaméridni anj Desodl, which, however, is not the same °
T amérjdni ‘?f Faridpur, August 15 . . Comingtofull flowesr . . Cofing into Bower.
e . o .
dhitrir “ZOI:}::Z“Q&&!:)S. of red-stemmed jutes of the Faridpur Septembgrs . - Much young fruit . ¢ * In flower, with young fruit,
rom megh= $ N
and nél=1d}, i, red), L4l ég a cloud, referring to the darktcolour, September 19 o . Fruitfullsise . o e Fgw fowers Jeft; much
oot i e et (128 Jutc), and Sefast young i
found the ! l? ngun.hnght jewel ): together with these W\ have Septen(er sy .. Jguetat the very deginning'of Fouits of full size. bub none
hame 0 idya S(,undﬁr to be known* at Faridpur she . . Fruit ripening ; leaves 'egin- gge; lcaves bdginning to
race 80 called was from imported seed . TN , ; ning to fall, )_ 1. .
' . ( 315
(34 ) . \ , '

DR ¢
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i

aragonss  Pusa—contd. .

Com)
" ﬁ:ﬁ Nils'l%ﬂ:fhnﬂ Amonia of Faridpur
Fages, .
" 1907 (South Pangabei figld). *
Plots Nos, 15 and 5.

Jobyas .. Jnstfm‘ninz buds . . . Kirst flowers open.

August 23 « . Jboutfull flowering . Mar'ly young fruits.

-

September 8 ., . First fruits of full sise +o Still flowegag; with pleaty

of young fruits.
(4 R ¢
September 23 . Fruits almost ripe ;@ Uttle No fruits ripe; bat many
c riper than on Amonia, full size ; leaves just begin-
ning to fall.
\ ] t .

Sujimani isa name of a red-stemmed jute of Mafdariﬁnr which is’

grown in the still jheel waters alongside of Belgéchi and Udhap.
It seems to us that it is probably the Meghnél »f Faridpur; but this
is a point that we have not established.
In addition to the races named already, we have specimens called
Dhapa, Dhupri and Kohap and Shani. Probably the first three
names are conne:ted with the word Dhup, meaning light. They are
green-stemmed plants like Amon and Udhap.
&:gd"'{"_;“’t ., We found a crop at Faridpur in 1904 called Parbatya (/.e., high.
land jute), the seed for which was, the ryots said, introduced from
Dacca way. There is no reason to doubt this, the plant being
exactly the Dacca Parbatya. With Parbatya of the Dacca district we
shall deal almost directly,
BAKARGANJ.  One’ jute known to us from B4karganj is Pechi p4t or Sut p4t
B:e‘eu Yos or Cowpla pit, which is evidently the race of Mad4ripur, and another
*  basreached us as Rakta bigi or Shonamukti. It we believe to be
Race No.8. Nilpdt. The neme Shonamukti is a very curious one: it means
gold-tipped, while Rakta bdgi means deep red bégi er jute: but the
word bogi or bégi is generally applied to C. olitorius,

DACCA, Proceedinig to thé District of Dacca which faces Faridpur across
RaceNo 7 the Padma, .o great crop of the neighbourhood of Nérdinganj is
Dnalmumder called there Dhdlsundar or Dhdleswdri or Dhdla pst. It is grown

warl. by the side of races called respectively K4jla or Kdjli and Bidya

Sundar. We have ad under study at Bardwdn and Pusa a plot
labelled Dhileswéri and a plot labelled Dhélsundar, both originating
from the village of Narsingdi—and we have found them 10 be
identical. Further, from Narsingdi has been sent seed called Paratya.

In the hex* table we compare the behaviour of all.three and find the(_m
identical. J :

( 376 )
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*
Bardwdn Experimental Firm.
. " Dhiteswisi. Dhilsundar. Parbatya.
!?03. P

i X ign of flowers No sign of flowers
o August 2 . Noeign of flowers yet. N;e t.s1g11 - Ay

; i fi ; and with In flower, and with
September 10 . ‘nyo?lz:?réit.and with lnyou:;?m i:n 2 "“,‘ it
Sul sise,
Y .

1904 , .
[ ] -
August 10 . j;lut foming info In very young bud . Just in bud. |
. flower £ a few Out of flower ; a few Out of flower ; fruits
September 22 c}ur}u:sf qu?tv: ripe. fruits ripe. not quite ripe:
o [

L]

, 1906, .

; pitha l flower ; with a few In flower; with a
Avgust 26 ) :;guon'gm};mgh “‘“ ‘;ou:g ;mits. < few young fruits.
>

Se.ptember 35 . A few flowers l.cft; no A few flowersleft ;no The last flowers

ripe (ruits yet. ripe fruits yet. left ; no ripe fruits
yet.
*
Pusa.
Dhileswiéri. "Dhélsundar. Parbatya,
1906,
August 7 . Not yet in Rower . Not yet in flower . Not yet in flower.
, . lIn full flower with In flowet with a few
Avgust 20 S fn full fower scarcely any fruit young fruits.
formed yet.* . .

i i flowers left; With young fruite
September 20 . With young fruit . A'if:le‘wywz; s e ¥

L] . . .
October 4 . A fow fﬂﬂ‘s ripe . A fC' fruits l’ipe . A few fruits nge, ]
i i i “half the fruits
QOctober 10 . Arl:;gt half the fruits A rf‘;\er number of fruits Ag::} half the frui
| o dead ripe Plantsdead ripe.
. Plants . .
October 21 Plants. dead ripe "
’ [ ]
1907 (Gonhrl‘ﬁdd). |
July 23 . . Nosign of flowers yet <Buds appearing . Buds appeaning.
August 15 . Just the first flowers . Coming into. ﬁow.e.— . Just in'ﬂower.

. In full flower, and Frifits'attaining full Fruits _ attaining
September8 . 1 itha fair numberof  sise. Full sive.
young fruits. "

; e . . Much fhits of full Pruits full size.
Septemher/ig o Fruits full size fuch

i he begin- Yusé af the begM- Fust at the begin-
September 23 . ﬂ\?ig‘ﬁ?eﬁﬁ:ﬁ;nﬂ;; Yniﬂg Q‘f fruit ‘:5;1;- n’:‘:g og:ue;t l’)'zi:.
inning to #ng; leaves hardly ng; .
‘f;?l‘:es bep nmiog 1o (afing yet. ning to fall.
.

( 3717 )Y | :
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 SEONS.  Ini1gog one of us was at Faridpur on August 2gth, at Pachuria
o on August 3oth, and at Ndrdinganj on September ist—nearly conse-
cutive dates; and on them Amon of Faridpur, Dhileswhii of
Pachuria, and Dhdleswdri of Nérfinganj were all found tu be

at the same stage. Again on September 16th, one of us was at

Nérdinganj and on the18th at Mad4ripur, At the last date Udhap
and Belgéchi bore full-sized but not ripe fruit, and Dh4leswari at
Nérdinganj was approaching the same condition. When we compare
Dhédleswdri and Udhap we find that the latter isy by a litile, earlies
than the former, jnst as it is a little earlier than’ Amonia of “Faridpur.
In the next table we give our comparison of Dh4leswdri and Udhap

in order to show this. S e
D}’,ﬂfg}'&? Bardwin Experimental Farm.
compared. -
1904. Dhéleswari. - Udhap.

August 10 ¢+ Just beginning to ﬂower-isix Just a few flowers open ; as
- igh as Baran.

- inches shorter than Baran. high
September 22 .Oﬂ?dﬂwer,juuafnfrin Out of flower; fruits not quite
_ dead rige, ripe,

° s

1606,
August 26 . . lr} ﬂ:mcr, with a few young Many fruits well formed.
Tuits.
September 15 . . The very last flowers cut ; no Last flowers open ; first fructs
l ripe fruits yet; a very httle  nearly ripe; a very little
shorter than Baran, shorter than Baran,
Pusa.
1906. Dhéaleswari. Udhap.

Aogust7 . . . Notyetin flower; a verylittle Just fn flower,
: shorter than Baran.

August 26 .. Infull flower , . In flower and with a few
’ . Jruits,
September 20 . . Withyoungfruits . . . A few flowers left; some

Jruits just yull sise.
October 4 <+ o A few inits ripe, nine feet Fruitabeginning to ripen.
October1o . :* About half the fruits ripe, . Most of the fruits are still

unripe.
October 21 ¥ %wu_ 4 Plantsdeadripe . . . Plants dead ripe,
LN e o .
1967 (Globri field). o
Julyss . . . Nosignofflowersyet . . First buds appearing.

. -
August15. . . Justthefirst flowers o . In flower and with young
1 [}

numbér of {ruits.
. yow » - ‘
Sepremberay . . Ngtui?mt_e at thf:lbegmn;;z.of Fust at the very beginming
uit rivening ; leaves begin. * of frusit ripening ; Jeaves
ning to fall, élh{g a little, g

( 378 )

fruit,
September 8, « In full flower, and with a faiv Much of the fruit Jull sised.

L
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<

Kdjla or K4jli (the name means dark) is recognised by the. Eopcronus
cultivators of N4rdinganj as rosy-stemmed, They grow .t with the Race No. 8 ’
very similar (colour excepted) Dh4leswiri, sometimes mixed, but as . Kais,
bften separate. It seems as if Kdjla and the Dbdleswsri of Nérdin-
ganj represent current attempts at local improvement. Kdjla has not .
been narrowly selected, but is rather variable. Ryots of Nirdinganj -
have assured us that it is a little earlier than.their Dhéleswdri, and
we thoughs that borne out by examination of crops there, but in the
experimental cultivation at Bardwin and Pusa it was on the whole -
synchronous in growth. .

Desi at Narsingdi is grown on the river banks where the water The relations
is thigh-deep? whil¢ Dhélsundar is grown away back from the river é’.'me:f
where the level of the water is more constant. The stems bave a
rosy tint véry generally, but galéction hardly exceeds the ordinary
degree, 50 that green-fruiftd, green-stemmed plants ate present among
the-red-fruited and *rosy-stemmed, but they are in a cpnsiderable
minority. Cultivators at Narsingdi assured us that their Desi and
Dhélsundar fruited at exagtly the same time. .

The Desi of Narsingdi, just as we saw it, has been grown in the Deatof,
Farm Experiments under the name of Desi Nallya, the so-called grown nader
“Desi of Narsingdi” of the Farm being somewhat different, pure = Naliys.at
green and later. T / . Bardwan.

It is now necessary for us to show how the plants named * Desi Dest of Dace
Nallya ” were earlier than those named “ Desi of Dacca,™ and this differs from
e do in the following table :— A msinedl a

. Narsingd! as
. soen at
* “hl h m’
.Bardwén Experimenial Farm. * onltivated as
. Desi Nallya.
. ®

L3
L4 'Y : °
* Desi of Dacca ” . o Nallya ” -
. of Farm Experiments. of h?ﬁd‘gpnm:
1903. : s

Augustz . . ., Hardlyinbudyet . ". . Hurdlyinbud. -
L L
September 10 . . With very young fruits . . Fl?g‘t': el sise; 79 feet
1.

19 4 Tl
. .
Augustro ., . Hadlyinbud . o5« Nosign of flowers, *
e
N L%, ‘e
September2za . . Nofruitsquiteripe . + . No fruits rige yet.
Il
1906. . °
August 26 . . Justin i:ower CEE Beginning to form fruits. o
°
3 . 3
Septemb r1s . A fair sumber of flowers ; still ‘"Last few fowers ,eft.- "9
no fruits ripe. ' § fruits ripe yet, *
{ 379 )
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) 1906, Desi of Dacca.?” : D.’Nt!lyt. o

August7 . . . Notyenflower . ., , Notyetin flower. ;
August6, . . Notstfullflowering . . In flower; wih o fom. B

Septembeco . . \zﬂ:w”:::wam A fid Romers 9t w0 it -

Cctobers . PAveyfowimisdpe .. M -w-rqur.

€

October 10 . .Aﬁnnmboroﬂmiuripe « Plants dead vipe.

Novemberz2 . o Almostdead ripe , , . - vorase .
- ’ f‘i‘;_‘ -
1907 (Gonhri field). . .

Julyzz . - . ]utmmuungto:hwbads Just commencing to show

=3

A 24 .« In full flow fruits o In the
vt P Temers mo Iyt ﬁ..u}}'.'.?:'.a?}."‘"

September8 . . Most of the fruits of full size , Most of the fruits of full size.

September 23 . . No fruit ripe yet; leaves not Nof gwite at fruit rij 3
yet falling, leaves beginning ti'fmdrg

"The Narsingdi Desi Nallya by its rosy tint recalls K4jla. We
shall therefore put our_ experimental results for these two side by

Hh
e&¥e;

side. . ¢ ¢
oo
0. 8, L)
Bardwin Experimental Farm.
Desi o s called . esiof Kajla of Narsingdi.
1903, < .
Augusts . o, . Hedlyinbud . . . Th: more red plants justin
, R bud The others hardly.

September 10 . . Fruits full size ; 7-9 feet high . Fl,’”ll'lﬁ full size; 6-7 feet
- .g“.

904
August 10 . ., Nosign of flowers; ten inches Just bud ; hes
. o shorter than Baran. ] shoc;; than Bu::. ine
September2z .. . Nofruiteripeyet . . . No fruits ripe yet.
« 'W~ i N

A:gust 25 + . Beginningto form fruits . . Beginning to ﬁrm fruits.
Septefuber1s . . Ll.ltfewﬁo:iérsilef‘:;nofmi& Last flowers m';&o,fngt
; i s
&P:Jgnn'x nches shorter m h;“ twel e
( 380 ),

o Augusty . ... Notytinflower . . . Justinflower.
- August 26 « o In flower with a few $ousd In ﬂo'er _'ith a very few
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1906. Desi Nallya of Narsingdi. Kiijla of Narsingdi.

fruits, young .

September 20 . A jn Slomers left ; no fruits Still with plenty of ﬂowers H
. no fruits riped

October 4* . . Majority of the [rwits »; Most of the fruits still unripe ;

Lo bt b0 77 N St 8 fest high.
Cctober 10 ., . Planty decdripe . . corsen B
October 19 o ' 4 Dead ripe. ‘ i

- -
1907 (Goabri field). ~ . .
Jyas .., . Iy eommenangtodmvbuk Commncmztoshowbuds. :
Augustis o a In fu!\ﬂower e « e« . Inflower. )
September 8 . Most of the fruits of full size , Many fruits full size,
September 19 ., . Fruits full size « « . Most of the fruits full size, *
September 23 . Not quite at fruit ripenin, ust at the beginning of
. leav::ls beg'mmng to hglm & ynnt £ ”gaves
beginning to

They show that Kdjla had a tendency to'begin Jowering before
Desi, but its lowering seemed to last longer. However, the differences
are very small, and we feel bound to regard the two rather as one race

The third. Nérdinganj race is Bidya Syndar, and is deep red in Rtgod!l: 10
the stem and fruits. It flowers with the two precedlng Nérdinganj Sund':.r.
races; but did not become dead ripe until a kittle later, The nfame

*means “ excellent knowledge.” .
® [ ]
. Bardwin Experimenial Farm.
1603, Dhéleswdri, * Kajla, Bidya Sundar.
. -
August 2 . N.ol"in flower , . Justinbud ., ., Notin figwer,
September 10« o weeene Fruits full size . ® . Just in flower,
1904. ’ o
August 10, Just coming into flower Justin ma ° Just.'m flower.
September 22 . Qut of flower; a few No fruits ripe yet _ . Fcuitg‘ not quit ripe.
fruits dead ripe. -
L] .
1604;
August26 . In flowet with a few Beginning to dorm In flowes.
young fruits. fruits.
September 15 o A few floersleft ; no The last flowers left; A_fair gumﬁer of
S ripe fruits yet, no npelnnts. flowers "left; no
fruils ripe,
(38 ) |
¢
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Kijla. Bidys Sengar,

August 7 \.Notyetin‘ﬂw‘er' -.Juhﬂow .'Notptinﬂovm )

Acgusta6 . lnfdlflower , , Inflower with & fow In fower with a few
verym(fuih. _young fruits,

In'flower with ,
phcry y'mg With yo:m(hit.

Octobery . Aféwfruitsipe . A fow fruits ripe o A few frults ripe,
October yo .AI;outhﬂftheﬁﬁhAboutWof&oAhbbndnd

Septembas 20 . With young fruits

October 17 . Very nearly dead ripe Very nearly ripe
October 21, Dead ripe .
October29 .

« o« Deadripe . asse
e Pead ﬁpc.

’

srrene

1907 (Gostel eta),

" Julyay . . No-gn of flowers yet, Cou:imencmgmlbow No :ign of flowers
buds,
August 15, Just the first flowers . In flower s o Coming into full

ower,

a fair number of sise,
young fruits.

September 8 « I full flower, and with Many fruits of full Bearing young fruit.

L]

September 23 . Not quite at the begin- No fruit ripe_yet ;No fruit ripe yet;

ning of fruit ripenin lea
“ Iu‘ves beﬂinn?neg tf); f‘“‘.u begioning to '“Vf:“ beginning

v 3
L 4

_ Comparing it with the Faridpur N4lp4t or Meghndl we‘ find thay
it is a very little later.

Bardwin Exgperimenial Farm.

ws . Bidya Sundar. Nilpit of Faridpur.
Augusts , 7, No sign of buds yet v Nosig‘n:)lhdly&
1904."
Augustio 7, . Fust in flower e o« Justinbud,
September 22 | . Fruits not Quite ripe « » Fruits not quite ripe,
| o0, | .
Augn‘stfﬁ I ﬂowgr . e ln flower, and m\h a few

. ng fruits.
September1s |, A f‘lf nn‘,*ber of flowers left; No ﬁom st ; nofrmx ripe

( 38 )

L) ¥ %
e P T s,
* 1906, * Bidya Sundar. : Nilpét of Faridpur. co:} Firen
. » Sundar with
. Asgust7 . ., ,. Notyetinflower ., ., ., Notquitein flower. Naipat.

Aggust26. . . In flower with a fewyoung freits A few ude plants have
. formed fruit. . .

September20 . . With flowers and with young With & fair number of

fruit. flowers ; fruitsaot yet full
Octobers » . . Afewlruitssipe . . .Am!ewfnuunpe.ﬂ
October:x  , Plants dead ripe.
October 31 . ®, Plantsdeadripe . . ., PR

o
oy |, . .

Jiyss . . . Nosgnoffowersyet . .. Very first bwds appearing.
Augustis  \_ *. ComMgintefull flower . . Cominginto full lower.
Aﬁgust 24 . Yo floweP with young fruits . In Hower with young fruits.
September 8 ., Bearing young fruits . . Much young fruit.
September 23 . No frait ripe yet ; lcaves begin- Fust at the very beginning :

ning to fall. L‘ _[nnt nfmng ; leaves

Belgdchi of Dacca is essenhally the same as the Belg4chi of h“u:‘:ﬁl"* -
Faridpur,—an improved race, selection of which ha# been carried . azain.
beyond the ordinary degree, so that rosy-froited plants age rare in it.

It is something to be compared with Dh4leswdri, which we have
already shown to be practically identical with Dhdlsundar and
Parbatya. With these it is practically synchronous Than Desi it is

" gvidently more selected, but otherwise not dissimilar as the following

table shows. . . .
Bardwin Experimental Farm.

1903. Belgdchi of Dacca.  Belgichi of Faridpur.  Desi of Dacca, » °
August 2 . Ha..ily inbud . . No sngn of flowers : Hardly in bud yet.
September 10 , Frults nmly full sise oo In very young fruit.

1904. . . «®
August 10 . Justin bud . Inqoungbud ., . Hardly in bud.
September 23 . A few flowers left ; fruits sorons * No fuits quite ripe.

. not ripe yet. " . .
1906.”
August26 - . Inflower . . . Inflower with a fBw Justin flower.
youing [ ruils, o
Scptcmbct 15 . Last ﬂowerg open; no hstﬂwefs open; no A fair nuhber of
ripe {ruits. fipe fnuts" flower® leit ; wo
fruits ripe. .
( 383 )¢
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Pysa. ¢
1506, Belgéchi of Dacca.  Belgichi of Faridpur. Desi of Narsingdi.
August 7 o Notyetin flower . Notinflower . . Not yetin flower,

August 26  °, Comi.ng into flower , In flower and degin- Not at full flower

ning to form fruil, ing.

Scptembecz?.«luﬂower. « o+ In flower and with With a fair number
N young fruits, . of flowers and in

October 4 . A very few fruits ripe, Fruits beginning to A.vety fow fruits
‘ ripen, ripe,
October 10 . - Not many fruits ripe , eoenn A ‘fair sumber of
fruits
October29 . Deadrige . . Deadrige . [ ...
Novemberz . ' . Almost dead ripe.
1907 (Goahi field). . -
Julyazs + . Just the first buds No buds as yet onthe Just commencing to
y 3 appearing. mnﬁma Jsbowbuds.
~ the plants with a
reddish tint, :

August 15 . Coming into full flower In flower with a very In full flower.

with a few young few young fruits.
Sfruits.

September 8 + In flower with much In flower, and with Most q/tlu Jruit of
young fruit. . youngfmt. Sull

September 23 Nofrmu ipe yets No fruits ripe yet; No fruits
eaves not Galling. leaves not hlhng ! leaves nmlmg.

1907 (South Pangabri field).
Plots Nos. 4 and 16.

Belgéchi of Dacca, . Desi, plot No, 1€,
plot No. 4.
July2s . . Budsappearing . " With buds,
€
August 23 . A very few fruits Fardly at full fower-
formed. ing yet.
September 8., Flowering, mth many ... Flowering, with man
young fiuits younngm y
September 33 . No fruits i f
leaves not P;et L“. No fruits npe, leaves

ing. ust begmmng to

Agniswir is apparently a rare crop of Narsingdi, Dacca which
does not differ frow Bidya Sundar: Bidya Sundar is the Nérdia-
ganj name and Agniswdr the Narsingdi. They differ from Dhl-

sundur chiefly in their red stems (g = fire, s.c.; having the colour of
fire), ‘ 5
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Proceeding from Dacq to Tippera we find°not unnaturally that
several Dacca names and races go with us : Dhéleswéri or Dhél-
sunddr is among the races, and both names are known for it at

Chéndpur and Héjiganj, though the first is best known. »The race '

@oes not seem to have changed between Nirdinganj and Chéndpur.
* Kéjlais another name which reaches Cleindpur. Discussing, just
above, the K4jla of Nérdinganj, we concluded that there it is not a
fully selected race, varying greatly. We find reason to connder the
Kéjla of Chdndpur exactly the same as the Kéfla of Néréingénj.
Bidya Sundar, the third race of Niréinganj, is the Bidya Sundar
of Chéndpur. It is considered to give the finest fibre, and this is
perhaps due to°the pratice of cutting it a little earlier than the
others. It ig plentifully seen all along the river banks from just
below Nérdinganj ‘to: Chéndpyr, but behind Chéndpur at Héjigan]
it was not seen by us as a pure crop, but only as a stray plant, here
and there, among Dhﬂe;wiri
-The namée¥ of Tippera ®strains which are not known to us as
common with the Dacca district, are Deodhdli and Phuleswiri,
Deodhdli is said to mean “ white like a god.” It is said by Guha to

" yield fibre second to Bidya Sundar in quantity. We found it at

Chéndpur with a green stem and rosy fruits. Phuleswiri we have
not seen in the fields. Both Deodh4li and Phuleswdri have been
grown in the experiments that we have watched. They, compared
with Dhéleshwdri of Dacca, behaved as follows :— ¢

Bardwin Experimental Farm.
L]

. Deodhali. Phuleswari. Dhéleswin. *
1003. . .
August 2 . Nobuds . . . Nobuds . . . No buds,
September 10 . Justin flower . Justin flower . . Inyoung fruit,
-
. . > -
. L]
1004. N * .
August 1o . Inbud Hardly in bud . In very young bud.
September 22 . No fruits quite ripe . No fruits guiteaipe . Out ;f'ﬂower ;afew
. fruits ripe.

R
L ]

1006,
August 267 | 1In flower .

b ‘e
. Beginning to form inning to f
“ inning Begi -‘mg orm

[ ] ?

September 15 , Last left ; no Llst flowess left ; no Thelutﬂowen ldt
ripe *ripe fruits. no frufty quitd ripe

( 385 ). .
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DM ‘Auguty . Hardlyinflower Only in bud
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A}

< Pusa.

Deodhil. * Phuleswirh. ° Dbdleswisl.
1906, .
. Not yet in flower.
Augut 36 . A very few young A féwyoungSameufl’ﬂi‘t
froits. * ¢ Sruitn. hmels’et.’ .

"September 20 . Sl Aoweting ; fruits  Stll flowering ; fruits A fow flowers with
- young fruits.

not guite ful not full size.
October 4' . Afew fruits just ripe . A very fow fruits rige A fow feuits ripe.
~ , Octoblerar . ¢ ¢ e ~ . Dead ripe.
October 31 - Deaddpe . o
November 3 . Deadripe. ., . "

[

-

luoilo.&

-

woaxmALL  of Noakhdli, chiefly in the Thénnas of Rémganj and Lakhipyr. Itis -

PABNA.

e « ooe eo0

1907 (Goohri field). ‘

Julyas . just showing buds . Just showing buds ., l‘j;:s:'gn of flowers
) [
¢ < .
- August 16 ., Comi into  full Coming into Just the first
R ﬂo-':{ and 'g'}; a flower, mﬁgﬁ' flowers.: :
. * few young fruits. Jom young fruits. .
" August 28 o In ﬂoweg-,'with only a 1Is flower, with & few In flower, with a few

few fruits. fruits of full size. fruits of full size.

tember8 , Wi ch ~ young Much young fruit In full flower and
September fr‘:li‘t. m yours and a fyea at full with a fair number
\ sise. of young fruits.

September 19 . A few flowers still; Most of the fruiis of Fruit of full sise.
o« ouch young fruit. Sl sigse.
STD 38+ N raris not Degindent e Veven n o ghonieg of feon
to fall. ginning to fall. ripening ;  leaves
: beginmng to fall.
The conclusion from the comparison is that Deodh4li and Phules-
wiri are synchronous and later races than Dhéleswdri. Deodh4li does
not differ from Phuleswdri in anything except the colour of the flower.
In 1904, they were not side by side at Bardwdn; and - they behaved
_somewhat diffcrently, Deodhéli outgrowing Phuléswdri. In 1906
. ot Pusa, Deodhdli &gain at first outgrew Phuleswdsi, but by very
_ little ;. and they ended of equal height.
" Dhéhi ofLChandpur is apparently the same as Deodhili.
“ Pechi, Which we have not seen, may possibly be the Desdl peti of
Madéripur. - , ) ’
There is 4 very little cultivation of C. capsularis in the district _
genenally called Nalita. We do not know what races are grown. ="/
The district of Pabna is conveniently taken next. Abous Serj-
Jganj four races are growm: Bardpdt, Desoq or Deswdl, Kékys
Bombdi, mnsl N4iltd or L4li; the race N4ilt4 is rare at Serdjganj it
. 'Y 386 ) :
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October 10

PUSEN T

has not been in cultivation gt Bardwén; but thiz three others have CORGHORUS
been cultivated and under observation since 1902. _

We will establish their relationships to each other firstbya ‘he emoes,
table >— ’ ¢ compared.
. L

, Bardwin Experimental Far#.

Barépét, Desodl. Kikyi Bombii.
1903. . 0
Augusta . o, Fln;rsjwakn . Very small buds . No sign of flowers.
L) . .
September 10 — Pods nearly full size, With balfsized fruits.
. ° -,
1004 o . - .
‘August 10 . Fistinflower . o, Inflower «  « Noteven in bud,
. flowers left ; many Out of Hower; afew Still flowering; no
September 23 e e Seaderie. 77 Sruitsdendripe.  fruisripeyet.
* e o '
1906. .
August 26 » With young fruits . “ﬁ:’l;ts.some young “;:ﬁ:ts .somc young

. " : nofruits Very last flowers ; Vi last flowers
Septemb_er 15 0:;:}; fé:w, 0o, no’ roits pe yzen 01;.3 e T

59O ¢
Ay, 5 . Inflomer, moreso than In flower, no fruits . Just in, flower, no
gost 15 esodl and Kibyi fruits. '

Bombdi, witha few .
small fruits, .

®
September 20 . Almost out of flower; In flower, with eglenty Near the end eof

fruit of full 'siag but of full sized but ﬂowenni, much
¢ not ripe; leaves be- URTIPe fruits; leaves  fruits of full size,
ginningto fall. Dot yet falling. leaves not yet fall- .
ing.
Puysa.
[ ]
Bardpit. Desoal. Ky Bombdi.
1906, e, .
August7 . jus’iuﬂower .+ Notin flower , ., Notin flower.
August 26 « Half the plants with 1n full lower , . Not yet in full flower.
young fruits. *

. . L ]
Seplember 30 . Just a few Bowers left, Flowkring still ; some Still in Lflower, no
Jruits full sise. fruits full size, . fruitg ful? size,

« Out of flower; half the Out of flawer; a_few Qut of flower, fruits
o Jruitsripe. fruits ripe. ~ * full size, a few ripe.
« Practically dead ripe . o

: ’
October 21 .

"October 4

Py wirng

..... Most of fruits almost
' npe b 04

* Novemters

( 38 )'" | ‘
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Pusg—contd.
Baripit, ' Desodl. Kikyé Bomtii.
1907 (Goabri Beld)" ki
Julyz3 . . Justthefirstbuds . Buds just appearing . Just the first buds. -
- August 15 . In full flower, with Not yetat full flower- In flower, with & few

. just & few young ing; mome
jost g young  young

_September8 Many froits of full Many froits of full In full flower and
. size. size, with  plenty
young fruits.

September 3p . Fruitsfullsize . | Last flowers; much Some flowers left,

full-sized fruit, ~ Young fruit.

September 23 . A4 general sprinkling Just a few fruits ripe No fruit ripe yet;
+  of ripefruits ;leaves “and just beginnlag leatt begin-
ol s and ot bl Il S
1907 (South Paogabri field).
Plots Nos. 17, 3 . . & “
ud&7 d -~
Juyas .

o Just comi'ng into bud, Buds appearing.

-

. ’w‘ﬂﬂm .

August 23 . Getting ost of Rower . Cwnz l‘uto full Well in flower.

Scptember 8 . Most fruit full size . Some fruit full size . ll; flower with young
ruits.

September 23 . About one-quarter of No fruits quite ripe ; No fruits ripe yet;

the fruits dead ripe ; leaves not falling leaves not
{;’an&: losing ttn"r yet. ¢ falling. et

aves.

Desodl is not & highly selected race ; and much variability is found
init, both in the colout of the fruits, and in the tite of coming into
flower, and fraiting.  For this reazon a little simple selection enables
one to separate mcre than one race ouf of it. We consider as an
incipient race the “ Farm seed” of Bardwdn. Iis history is as
follows:~1In 1895 seed of Desodl was procured, and sown om
the Bardwdn Farm : at first it was not subjected to any particular
sclection, but after 1899 an idea was conceived that Desodl
should be a cértain type and thereafter for some years in thinning
the plots young plants which did not conform 1o the type were
pulled out. The present “Farm seed” of Bardwin differs a very

litle from Desodl. It -has fewer rosy fruited plants, and under

- Bardwén conditions gives & better yield. In poifit o time there has

“l‘x‘ng_tz . .

been deve‘«apg_d no difference.

" Bariwés Experimental Farm, <
1903 ¢ Bardwéa Farm seed. Desod.

« Nosignof flowers . . .Qlcrymallbnds.

« Pods full sised . . + Pods nearly full size,
T( 388 )
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Bardwin Eaperimental Fam-—c:)ntd. :

. . Bardwdn Farm sced. Desoil.
1904, . R
Al‘“&t lo' . . . 1“‘ in flower . . . In M"
September 23 . . Out of flower ; a few fruits dead® Ouf of flower ;& few fruits
e tipe, e a. dead tipe. ’
1006, . :

o
. In" flower with some young
fruits. |

+ Very last fowers open ; no fruit nghqtﬂowmopeu;nofmit

Augusizs . .. . faflower . . .

September 1,

o dead ripe. ripe.
® ¢ Pusa.
4 .
Bardwin Farm seed. - Desod].
1906. . . . -
' * i -. . . Not in flower.

Augug 7 . . "%, Notin ﬁowe.t
Avgust26 ., o Wellin flower « In full flower.

September 20 . +» Flowering still, fruits full size Flg‘vleﬁng still ; some fruits

size.

October 4 . . . Some of the fruitsripe . . Out of flower; a few fruits
ape.
October 21 . o Plants dead ripe . - Most fruits dead ripe.
L
1907 (Gonhri field). R
July2s . Not yet in bud . Pudsjust appearing.
August 15 . . In full flower, with some young N& yet at full Rowering ; some
B fr{its. young fruits. .
September8 . . Plenyy of young ¥ruits . Many fruits of full sise.
September 19 . Some flowers left ; much fruit . Last flowers; much full-sized
., N& fruits ri t; *leaves Fust  at fruit-ripening »
September 23 beginningr;gc fall.ye leaves beginning to fall.
b .
1907 (South, Pangabri feld). i
July2s . . . Showing buds « Just coming into bud.
Auvgust 23 . Almost at full flowering . a Corging to full figwer.
September 8 . Flowers few ; fruits céming to Some fruits full sige.
full size, . -
September 23

. No fruits quite ripe; leawes No fruits qpite ripe ; leavesnot
» JSalling a little. falling yet.

Barépég (large jute) is not troly & Serdjganj Joce, and js very
little known there ; for instance, in 1907, we could find no crops of it,
though perhaps we saw « few plants of it mixed with Desodl, and.“in

* 1904, we only found one crop. The ryogs of Serfjganj i¥ asked to

( 38 )
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SPRSIORE. show Mpdt will point out mpl of Toshd; which is C, olitoﬂus.

" and if asked for a differept’” Ba.rtp‘t will sy that Kiky( Bombii
ualsoa"bari pat.” i

. Webate ngW10 paint ot the' 1 relationships of the Pabna races
= ‘tothe Faridpur races. The onty oarly Faridpur race ¢ Aus’ net

CBartpr, Desodl which follows Baréps: in_time is shown to be
* earlier an of f Fazidptr in the followlng fables :—

RS

Bardw‘u Experimental Farm,
1903, M of Serdjganj. .,f\"'i‘."' Faridpur.
Avgust 2 . « Withoery smallbuds , No sign of buds.
September 10, -, First fruits nearly ull-sized . enne
(&
¢ . ° -
1904, PR
« Augustro, |, Infloger | | | o, Just in flower,
September 23 Outofﬂover;aiowfrmhnpe. Out of ﬂonct, a few frmu
quite ripe
. 1ge6 . -
August 26 *. * v Beginwing to form fruits ’?m fower, without formed
beris .., V 1ast i
Squ‘ LI ,:rm;m,l“w- OPe8} 80 A few flowers left; no ripe
1907. a ,
August 13 . The very first fowers open . The very first flowers open.

September20 , Stfllll; ﬂmx:g,mtbwry muck Still in flower ; with many

fruit, fruits of full size,
.
Pusa. ¢ :
. 1966, Desodl of Serdjganj, Amonia of Faridpur.
Aty . . Netiofower,. | . Not in fower.

a9
Aogust26 , o In full flomer . Notyetuhllﬂm

Septemberz0 ., Flovering otill ; some fruits full. -
sized,
October 4+, 7 . Out of flower ; a foew fruits ripe Nof ruits ripe yei.

Octoher 21 « o Plantc almost deg g ripe "

October 31 PO Plants not quite dead ripe.

"1 30 )
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Pﬂﬁé-eontd.
: . Desod! of Seetjgasi. Asmosia of Faridpur.

. 1907 (Goahrl Beld), <
Jayas . . . Budsjustappearing . e VQ“MM&“:
A . .Nc,uaﬁ.aﬁ.ufq;m (:euhgnulovw —
ms,“s ;mfm . ' |
September8 ., . Umm of full sise. l-lmr-ibmzhit- ‘
y b

S Tt st by f Yo St

o Ning to fall. :

»

1907 (South Puztbri Beld).

Ploés Nos, 25 and f ° »

+ Just coming into flower . . With very first flowers.

J\Ily as o .
August 23 . « Coming to full flower + Not yet at full fowering.

- K . nu a
September 8 & SmfrumMun . .!S:iltl“ﬂlow“:ng;frm not yet

No froits rj ; leaves
September 23 "&:".‘;’?y‘&.'"“ ripe  femves not ,"..s:ug,mg e,
Desoal of
Of the Faridpur races we showed that *Udhap is garlier than geoe

Amonia. As Desodl of Serdjganj islikewise earfier than Amonis, it is with Udba

)
prafitable to compare it with Udhap: and on doing 80 we find that of Faridpur. )

they are synchronous. The next table gives the results of the

comparison. .
The two are doubtfully distinct.

« Bardwin Experimental Farm,
. [
]

Desod! of Serajgani. Udhap of Faridpur.
1904
August 10 . Inflower « Juste few Bowere chen,
. Fui
t
Septemberaa . . oc‘il:ad o'f';:awer ; afew M.m On:‘&f n.::weq its nol
°
1906, .
‘ * . »
August 26 . Beginn‘rz to form feuits . . Many‘fnutl well-formed.
[ 5
fruits
* .V last flowers open; nq Last flowers open ;, first
September 15 ey, st o t] e owers s

( 391 )
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B " 1906, ' Desoal. Udhap,
August 7 , . . \Not‘in flower . . Sust in Rower :
Avgwat 26 . . .
In full flower * » . In Bower, and with s few
Septemher 20 Flowering flowers ‘
%0+« Flowering oill; some fruits of A few left; some
. ‘ o Froits just full size.
Octobq-. N ﬁpe-d W; 8 few fruits Frujis beginning to ripen.
October 10, . Frui e} " i '.
f ....ip.,“ Bl size;' most Modt of the fruits stBl waripe.
October 21 . . Plantulmostdadtipe : l;lamdud i
. . npe.
1907 (Goabri feld), Lo
Ioyas | Bude § i st b '
. . um I. REE Y
Awgust s e P g

* . ot ".!ﬁ P o e K .
ot ooy I, TR g B 85 snt vtk yung
berB . Muchof the frult of full sise . Much of the

ok fl’mt of full

Se’ptell'lbe| 23 Jus{ ﬂt_ the be, nnin; o‘ ‘"“t ust at tbe Ue” b‘g""""g of
. g g, J
”pﬂ"l'lg ’ k'ales Eg“"“"g to "“ﬂt "pen"‘g ’ lml!’

ing a little.
Belgéch_i. which we found

¢t o

to be hw than Udhap, is later than

‘Bardwin Experimental Ferm,

D 4 : tadaripar.
1903 esod] (:f Seréjgan, Belgdchi of Madaripur.
August 3 , . - With very smail buds . No:sign of Bowers -
September 10 . . Finst fruits nearly fulbeiged .- © 5
€ Aol 1 1Y -
¥ 4
Avgust 10 }n . )
. . oz,
Sepiembé? 3 Ouﬂfn" | it o
- . ol ; i
o ower ; a few fruits dead Qmﬁ:?er;n fow fruits
2906.
Aven . I\
ugvst 26 . . Beginning to form fruits

Very lagt g , Beginning to form fruits.
fﬁ?ma,.,“:;f"" Open; no Last Bowers open ; pleaty of
( 392 )
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nearly ripe fruits,
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. 3
P m@&ﬁ
. ¢ . <.
. © Desokl of Serbjganj. Belgichi of Madripur.
» 3906, [
August 7 . % Notin flower .« .. Notin fower.

Avgust 26 . Infull 8 . . %. To Bower and beginning to
ugu! n ower ] n*’m its, .

Septemberzo . . Flowering still, some fruits full In flower, and with fruits not

-~ Size. ‘.
o

October 4 . ,Ouﬂt;eofﬂwel'hl fow fruits

October st . o, Plantsa|mostdeadsipe . .

October 9 . ;\u ‘e teee
1007 (Gonhrl field). .
Julya2s . . Budgjust agpeumg . .

«
hd "

» 8

August 1 . . Not yetat full flowering ; some
et vs‘ youx:;fmits.

. Mawy fruits of full sise

m«. v flowerss much full-sised

\ . Just ad the beginning of fruit

September 8

Septembertg v &

. quite full size, 2

Fmits‘peginninz to ripen,

Plants dead ripe.

- .
No buds oa the green-
sbemmedyetphnts; but a few
on plants with a reddish
tint,

A very few young fruits.

*

. .In flower,and with young
fruit. :

Mudi young fruit.

L]
No fruit ripe yet ; leaves not

September 3y . ripening ; leaves beginming  yet falling. o
to fall.
Desi is Desod), and the name Sénchia imsaid to be used also for
Desodl. :

We have seen g specimen labelled Kamdrjdni from Salonga n.&o. Yo,
“in the Pabna district, and it is reported to us to differ from Desodl
in possessing a slightly reddish tint on the stems. So too had the
Kamérjsni of Faridpur. Apparently, Kamirjéni of Salonga is
Kam4rjdai of Faridpur. . )
Kékyé Bombdi is late as we saw on page 65. It s a very much Baee No. 15~
praised race of Ser4jganj, but not nearly so abundant as Desosl. bai of Seesd:
Not uncommonly Deso4l and Kékyd Bombdi are sown inter- ’
mixed ; such crops we have examined, the Desodl being in flower
and forming young fruit when the K&ky4 Bombéi was il flower-
less. These crops must be cut when one or other of the two is not
at its best, but to the ryot the mixing means this :—that if the floods
rise 80 3s to suit Desodl, it does well, il they.do not, Kéky4 Bombéi
may possibly do well and therefore in either event he gets a moderate
l'e.“lm. ’ ' Y N
Of the Karidpur ra2es, later than Udhap and Deso4l, that we have
found, and with which we may cothpare Kdky4 Bombdi, the . firtt to
consider is Amonia. .

( 303 )
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“The result of a comparison of K4ky4 Bomb4i with Amonia is to
show that the two are synchrgnous. But we cannot reduce them to
one race, for Amonia has more constantly rosy fruits than Kﬁyi
Bombdi, and other slight differences,

Bardiczdn Experimental Farm.

Ki . .
1303 . kyé Bombii. A‘manu. of Péngsd.

Angustz -, .+ Nosignofbads ., . . No sign of buds.

1904.
August 10 . Not even in bud o o Yustinflomr,

September2a ., . Still flowering; no fruits ripe Omt o ; @ fem fruils
\ ok, Nz””ﬂm jafenf

1906,
Augusta6 -, | Firsifruitsformed =~ . -o In ‘flower; withowt formed
Septemberss -, . Ahb&mm;nom;" ‘A fow flowers left 3 ,,f,ﬁ,,
plory ripg A :
1907,
August 15 .+ Very first flowers open + Very first flowers open, -
September 20 . . Last flowers; with much full- Much feuit of full size, but
sized but no ripe fruit. none ripe,
P o Pusa,
L N
. Kikyd Bombii. ) )
1906, yé Bombi{i. Amonia, ;
August 7 + . Notin flower + « .« Notin flower. A

August 26 « « Notyetinfull flower ., ., Notyetin full flower.
September 20 « Still flowering ; 'fruits

. R Rirgtey ['#] not yet [T
October 4 e \Afaﬁuitcn‘pc e+ . Nofmits ripe yet.
October 31 . e o Plants not quite dead ripe.
Novemberz ., . Plantdeadripe .

. PLTTT
(4

1907 (Gonhri ﬁela).
2

Juysz . . ery first buds appearing . Véq Girst buds appearing.
August 13 o o Infuls flower . . . Coming into flowex
August 24 « « In flower, withe

P il without young Flf:’nen’:bu‘:sut and youn "ﬁ
September8 ., . Many fiuits of full size
September 23

. ln ﬂower with fruit.
- No fruits’rine yet; leaves not Fruits of full size, none ripe ;
yet falliug, loave bm'mh/dr
( 394 )

[
.
. Pusa—contd. ggfl"sclﬁ?&'{g.
. Kakya Bombdi. Amonia,
L
* 1907 (South Pangabri field).
July2as . . . Buds appearing , - Withcery first fowers,
August 23 . Well in flower . . Not yet at full flowering. .
Septembers . In flower ; with young fruits . Still flowering ; fruits not yet
. . of full size.
September 23 + NoYruit ripe yet; leaves not No fryits ripe; leaves just
yet falling. beginning to fall.
We give nextya comparjsen of Kdky4 Bombdi with the two late
races of Tippera—Dcodhdli and Phuleswédri. The three are
synchronous. 2
Bardwdn Experimental Farm. e phakye .
. o . R Serajgan] is
* » Kiky4 Bombdi. Deodhali. Phuleswiri, synchronous
* 1903. ‘ . with the
late Tippera
August 2, » Nobuds . . ., Nobuds ° . . No buds. races.

September 10 . With /m//-si;ed/ruiis Just in flower . Just in flower.

1904.
August 10 . Not even in bud. ., Iniud . . H.ard!y in bud.

September 22 . Still  flowering ; no No fruits quite ripe . No fruits quite ripe.
fruit ripe yet. .

1906. ° *
August 26 . Afew young fruits In full lower . . With a few yo:mg
- formed. . fruits.
.
September 15 , Last ﬂow.ers open; no Last flowersopen ; no Last lowers open; no
fruits ripe. fruits ripe. fruits ripe,
Pusa. . »
» L'y
Kikyé Bombai. Deodhali. . Phuleswiri,
-
1906.
August 7, . Only in bud Hardly in flower . Only in bpd.
L L]
August 26 . Not yet at full flower- A _very few young A very few young
ing. rdits. fruits.
. . »
September 20 , Still flowering ; fruits Still ﬂo\\gnng fruits Still flowering ; fruits
not yet full size, not quite full size. not quite full size,
QOctober 4 o A few fruits ripe » Afew fruitsjust ripe. A very few fruits
. . ripe. s
Qctober 21 . . oer Dead ripe L Cove
Qctober 31 . ¢ * Dead ripe. ot
" November 2, Dead ripe . . . e s Yo
( 395 )
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Kaky4 Bombii. Deodhali. Phuleswari.
1907 (Gonbrl field). .

July 23 & + Justthe first buds , Just showing buds . Just showing buds. *
August 15 « In full flower; with Coming into full Coming into full
just a few young flower and with a flower and with a

}ruits. few young fruits, few young fruits.

© 7
tember 8 . Many fruits of full size With much young Much young fruit
Sep Y fruit. ’ and a few of full

size. ]
September 19 « Fruit fullsized . ., A few flowers still; Most of the fruits of
much young fruit. full size.
September 23 . No fruits ripe yet; No fruits ripe yet; A very little fruit
leaves not yet falling.  leaves not beginning  rige;” leaves 0ot
to fgll, beginning to fall.
Race No. 16 Kaky4 Bombidi is thus seen to be as late as any race.

Lali of . . . f d
Serajgan] Now the rare red-stemmed race of Serdjgznj remains. We foun

it at Ser4jganj to be called L4li and N4ilt4 by cukivators who had a
stray plant here and there in their fields of Deso4l: and as N4iltd it
has been grown on the Experimental Farms. If we compare its
behaviour with that of Desofl we get the following results :—
Bardwin Exgerimenial Farm.
1003, Nailta.
August 2 , . . Very small buds

Desodl,

. » Very small buds.

September 10 . . Pods nearly full size.

1004

August 10. . . Very young buds . . . In flawer.

September 22, . A few fruits dead ripe . Out of flower; a few fruits

dead ripe.
1906,

fugust 26, f .

-

In flower with a few young In flower with a very few
fruits, young fruits,

September 15 . + Sust out of flomer ; no fruits Very 'ast flowers open ; n0
ripe yet. fruits ripe yet.

Pusa.
Niilta,

o Justin flower . .

1906.

Augst s

Desoal.

. Not in Rower,
Augast 26,

a1

o In full fluwer; 2 few plants In fall flower.
beginning to form fruits.

Sept:mber 20 . o gJust out of flower ; a fow fruits Flowering still : some fruits

full size, full size,

i
Ocicher 4 . o Out®f flower ; 1 few fruits ripe’ Out of flower; afew fruits
o ripe. .
October 21 . . Quiteripe ., .« Most fruits dead ripe.
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1007, ) Pusa—contd, CAPSULARIS
(Gonhni field.) Nailta, Desosl.

Julyaz .° ., The very first buds appearing . Buds just appearing.
Aug;st 15« o Inflower, but not at full Aower- Not y&t at full flowering,
ing. with some young fruits,
September 8+, WVith many fruits of full size . Many fruits of full size,
September 19 B \Wih fruits of full size . » Last flowers ; much fruit of

. full size.

» No fruits ripe yet; leaves begin-
ning to fall.

September 23 . Fruits beginning to ripen;
leaves beginning to fall,

We find that in p:’int of time the two are identical. The Ser4jganj
ryots will tell dhy enquirer that they do not willingly get the red-
stemmed N4ilt4 into their crops, But that a seed gets mized hgre and
there. We found that in crops of Deso4l one plant in about 10,000
was Ndiltd, : 4

- -

Just as Desol is to Udhap, so is Nilt4 to Meghndl.

Bardwin Experimental Farm.

1004, Niilts, Nélpit or
904 ailt Meghnal of Rdjbdri.
August 10 . . With very young buds . Just in bud.

September 22 . . Some fruits are dead ripe . With nearly ripe fruit,

1906. ’ ) )

August 36 . Beginning to form fruits, . In flower, with a fcw. smalf

fryits.
September 13 . No flowers left ; no fruits ripe Nof ogers left; nodruits ripe
yet, yet.
. Pusa. .
1906, *  Niiltd. Meghnal.
August 7 . . « Sust in flower + . Not quite in flower.

August 26 . . Only afew side plants hive A few side plants have
formed fruit, formed fruit.
L3
September 20 . . Flowers all over ; fruits fu!l Some flowerg left; fruits not
sisg. yet full size,
October 4 . . A fair number of fruits ripe . A few fruits ripe.
October 21 . Plants dead ripe . . . Plants dead ripe. . ?
v
1907 (Gonhri field). .
. . »
July23 . . The very first buds appearing* . \.’Cry first buds appearing.
August 15 .~ . In flower; but not at full Coming.into full fower.
flowering.
September 8 T With many fruits of full sise. Much younk fruit. ’

September 23

. No fruits ripe yet ; leaves dhes Just ft the very beginning *°
gimning to fall. of fruit ripening;  leaves
beginning to fall. «

( 397 )
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NAilt4 showed itself just a trifle earlier than Meghn4l.
A so-called “ Tosh4 red of Serfjganj,” which was grown at

So-called N .
Togbard;pdnof Bardwkn and elsewhere in the years 1904, 1905 and 1906, really
& A

Farm was
Kakya ' Bom-
bal.

? Race No,
25,

MYMEN-

SINGH.

Race No. 17
Augof Mymen-

singh.

was Kdky4 Bombdi, wrong seed having somehcw been supplied.

We have spec.mers labelled Nibt4 and said to be a late Serdjgan;
race differing from Kdky4d Bomb4i in having a red stem. We have
never seen alive any C. capsularis so-called: butit is possibly the
same as the L4l Amon of Rangpur. We shall under C. olitorius
speak of anather Nibt4 from Serdjganj. ‘ '

When Hem Chunder Kerr wrote his Report on Jute in 1874
apparently Desodl was the only one of the above familiar names in
use in the district of Pabna, but that other races were also _grown
there is evident. We notice with interest fror page % of the appendix
to his report that Barédpit wa$ then both C. capsularis and
C. olitorius just as it is now.

Proceeding to Mymensingh, we take the "Jaganndthganj race-
names first, because that place is <0 near 16 Serdjganj. Thereis an
early race called Chhoran (or little), a race called Desodl or
Dhéuleswdri, the names of Serdjganj and Dacca mixing, Kamdrj4ni,
Barén and Bardpit,

The mart of Kam4rjdni, north of Jagannithganj we have been
unable to visit ourselves; but we have caused it to be visited by one
of our ass'stants. Its jutes —C. capsularis only—are L4l pit, Dhiuld
Aus pét, L4l Hematiyd, Dhduld Hematiyd, Bombdi and L4l Karii.

On the higher land at the back of Jagannithganj and
Kamirjéni we get iewer races. About Jamdlpur and Mymensingh
one race prevails almost to the exclusion of others; it is Aus or
Dhé4uld Aus; with it there are the very rarest crops of Dhiuld Amon,
Paknallyd, Parﬁatyﬁ, and Chhotapdt. From Gdiband near Kam4rjdni
we have obtained L4l Hematiyd and L4l Kardi. At Gafargdon south
of Mymensingh, we found nothing but Dhduld Aus.

The Dh4uld Aus of Gafargdon and of Mymensingh is apparently
the Dh4ul4 Aus of Kamdrjdni, and is the Dcsodl or Dhduleswdri of
Jagannéthgasj, but differs little from the Dasgdl or Dh4uleswdri of
Seréjganj ; lastly it does differ a little from the Parbatyi of Jam4lpur
as grown in the Farm Experiments. ¢

w the firste plage we may justify the grouping of Aus °,|
Mymensingh, Dhduld Aus of Kam4rjdni and Desodl of Jaganndthga™
“togethef. That the Aus and Dhduld Aus are the same we dec.:lded
by having wypical £ropstexamined on the same day at Kamd4rjdni and
Géiband towards Jamdlpur, That the Aus and Desdil are the same
we decided by inspecting many crops ontwo consecutive days in
1go4 about Mymensingh and Jaganndthganj.
?OThat the Aus of Mymefisingh is an carlier race than Desoél‘ of
Ser4jganj we see fram study of the experimental plots.

( ( 398 )
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1903.
August 2 . .
September 10

1904.
August 16

September 22,

1906.
August 36,
September 15

1906,
August 7
Augrust 26,

September 20

October 4 .
October 17
October 21

® . In fAower *

L2

Bardwin Experimental Farm.

Aus of Jamalpur.
. _7th in flower

« Fruits full sice

. No flowers left; many fruits
rige.
L]
~ .
- With'some fruits ofosull sise .
« Very last flowers left ; no ripe
fruits,
. .

» -

>, Pusa.
Aus of Jamalpur,
. Inflower o .
- Avery few fruits jormed

. A few flowers left, with fruits of
full size.

. Most fruits ripe

. Plants dead ripe

1907 (Gonhri field).

July2z .
August t5 .

September 8§
September 19

September 23

1907 (South Pangabri field).

July 25
August 23,
September 8

September 23 .

T Well in flower

. Getting past full flowering

. Many fruits dead ripe

. Fust in ower

. In full flower with
fruits,

. Much of fruit at full size .

. Mosg(;f fruit at full size .
[ ]

L]

. One guarter of the fruit ripe ;

plants losing leaves consider-
ably,

Plot Nos, 20 and 25.

« Most fruits full size .

( 399 )

young

Desodl of Seréjg::nj.

With very small buds.
-

« Pods nearly full size.

. In flower.

Out of flower; a few fruits
dead ripe.

In flower with young fruits.

Very last flowers left § no ripe
fruits.

Desodl Sersjgan;.

. Notin flower.

. In full flower,

A few flowers left ; some fruits
full size.

. Out of flower ; a'few fruits

ripe. .

Most*fruits dead ripg,
.

.
. Buds just appearing.

No_t yet at full flowering;
with some young fruits,

. Many fruits of full size.

)
. Last Rowers ; much fruit of

é

full size.

Just at the beginning of fruit
ripening ; and just beginning
to lose leaves. . ?

L]

a
. 3

- Just coming into flower.
- Coming to fall flower. ’
- Some #uits of full size.

- No {ruits quite tipe; lgaves

not {alling yet.

CORCHORUS
CAPSULARIS.

Mymensingh
s earlier

than Desoal

of Serajganj.

>

Aus of
Mymensingh
and Desoal
of Serajgan)
compared.

(%]
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T

This great crop—the Aus of Mymensingh—which occupies such
a widearea of ground, is not selected beyond the vordinary degree.
Rosy and green-fruited plants are invariably -intermixed, and not
considered as distinct by the cuilivators. The lands it occupies are
generally high-lands. On no race more constantly than this are
very early fruits formed low down on the stems; but itis nota
characteristic of the race to form them, bnt a result of grazing
animals which nip off a few young plants'and make them to throw
out their side-shoots prematurely.

1t is earlier than the Dhiuleswdri of Dacca. .

Burdwin Experimenial Farm. '

1903. Aus of Jamalpur. Dhalsundar. Dhauleswar,
r ~ « WK J H . , 17 H ‘er.
August 2 o Fust in flower . . Not in ﬂuwu' B . Notin ﬂo\\cg
September 10 o Fruits of full sise . 1n young fruit . . PN
1904.
August 10 , In flower . . In very young bud . Just coming into
flower.

September 32 4 No flowers left ; many Out of flower ;a few Out of flower; a few
fruits ripe, fruits ripe. fruits dead ripe.

1900, ¢

.

‘
August 26 « With some fruits of Beginning tu furm In flower with a few
full sise, fruits. young fruits.

September 15, \"cry last flowers left; The Tast flwwers Teit; A few fowers feft 5

no vipe fruits, no ripe fruits. no ripe fruits.
Pusa.
" 4 .
¢ Ausof Jamalpur. Dhalsundarr Dhauleswark
1906. .
August 7, < dn flower . Not yetin tlower . Notyet in flower.
Auglst 26

- Acvery, fem  fruits Scarcelx any fruits In full flower.
y

Sormel, formed yet.

¢ . _— .
«ipembec 20 o Few flowers left, with A few flowers, with \WVith young fruit,

Sfruits full sige. young fruit,
[
October 4 . ' Most fruits ripe . . A few fruits tipe . Adcw fruits ripe.
Octoberto ., ... A fair number of About half the fruits
’ ’ fruits ‘ipc. ripe.
- October 17, Plant§ dead ripes . Majority of fruits ripe Very nearly dead
ripe. )
¢

October 21 R Dead 1ipe . Dead ripe.

¢

' (400 )
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Pusa—contd,.

Aus of Jamalpur. Dhalsundar,

‘ DHiuleswi i,
o 1907 (Gonbri feld.)

July23 . o Just beginning {0 Showing buds .

. Not yet showing
Jower, buds.

August 16 . Agproaching full Flowering plentifully. In flower,

awvering.

September 8 . Much full:sized fruit . Much full-sized fruit " With some full-sized
fruits.

September 19 , FuMl-sized fruks very Fullsized fruits very Full-sized fruits very
plentiful, plentiful, plentiful.

.
September 23 . One-q'uaricr of the Very few fruits ripe; No fruits ripe yet;
Sruts ripe: lefves  lcaves beginping to leaves beginning
markedly falling. fall, to fafl,
¢ .
1907 (South Pangabri field).
° .

Plots Nos, 20 and 10.

Plot No, 10.
July 25 o Well in flowgr o Approaching  full
Xowering.
August 23 . Getting past full lower- e Getting past  full
ing. flowering.
September 8 , Most fruits of full size. e Many young fruits.
.
September 23 . Many fruits dead ripe . Nearly half the

frutfts dead ripe;
leaves  falling
. somewhat.

We may take conveniently as the next .race the ; Chhotdpit. or
Chhoran of Jagannéthganj, and to a small extent of Jam4lpur.

Two different races have been grown at Bardw4n as Chhot4pit,
In 1903 and 1904 the “Chhotdpit” was a crop of an early green-
stemmed plant, with red intermixed, the green very like Aus; but in
1906 the “Chhotdpit ” was a red-stemmed plant hardly differing
from the Bhadya‘red of Jalpaiguri as grown at Bardwan., This
red-stemmed Chilotdpzit has been grown also at Pusa. Mr. F, Smith,
Deputy Director of Agriculture, Bengal, assures us that no new seed
was brought in during the course of the experiments: it therefore
seems as if the green-stemmed plants had peentintruders; which were
gradually selected out of the crops.

Taking the green-stemmed plant,.we find that it Behavcd"very
like Aus, but was a little shorter. We believe that -it is not truly
Chhotépat.

Bardwin Expertmental Farmos -

1903. False Chhotdpat. ' Aus of Mymensinghs*

Augustz . . . Justin flower, « Justin flower,

« Fruits full grown

g1 )

September 10 . Fruits fu!l grown,
P
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lm.'
August 10,
September 22

The red Chhotdp4t, which we believe to be the true Chhot4pit,

.

Bardwin Experimental Farm.

False Ohhotdpit.
. In flower .

. No Fruits vipe yet

compares with Aus as follows :—

1906,
August 26,
September 13

1906,

August 7

August 25,
September 20

October 4 |
October 17

Rl

Aus of Mymensingh.
. In flower.
. No flowers left ; many fruits

ripe.

.
. .

Birdwin Experimental Farm.

Red Chhotipit.

« Bearing full-sized fruits .

-

‘" Aus,

. Bearing full-sited fruits,

. Last flowers left ; no fruits vipe. Very last flowers left ; no ripe

Pusa,
Red Chhotépit.
« Well in flomer

Slowers.

fruits,
Aus of Mymensingh.

< In flower.

. Fruits more in number than A very few fruits formed.

. Out of flower ; fruits full size , Few flowers left, with fruits

. Plants almost dead ripe .

. Plants dead ripe

1907 (Gonhr' field), «

Julyas .
August 16

September S

September 23

. Justinbud . .

full size.
. Most fruits ripe,

« Plants dead ripe.

. Just beginning to flower,

- In flower, with many young Approaching full flowering.

fruits.

- Most of fruits of full size.,

. Much fruit of full size.

- One-half of the fruits ripe; One-quarter of the fruit ripe ;

leaves falling much,

leavgs falling markedly.

1902.
dugust 28

1903.
August 2

| 1904,

August 1o ", Just in flower

September 22 . Just a few flowers left ; No flowers l¢

1906.
August 26

September 15_. No flowers left; no V

1906,
August 7
August 26

. Flowers just opening . Flowers just open

September 20 .

October 4

October 1o
Ogtober 20
October 31

Julya23z .
August 15
September 8

September 23

Plots Nos. 17, 22 and 1,

-,

July 25 .

1907 (Gonhri feld).

.
.Bardwin Experimenial Farm.

Bardpit of
Jagannéthganj.

Barin.

no fruits dead ripe.
¢ )

e .
. With yBung fruits

Bardpit of
Serdjganj.

L]
L]
Just in flower

fruits dead ripe.

. A fair amount of

. young fruit.
fruits ripe ygt. no fruits ripe yet.
*
3>
. « Pusa.
Barépit of Barapat of
Jagannsthgan). Serajganj.
L]
Just in floner . Justin flower . .

Some plants
formed fruit.

Bgran,

Began to flower before Fruits nearly full size Began to flower

about August 33.

. Not in bud.

. _lust in flower.

¢t ; many Just a few flowers

left ; no fruits dead
ripe.

ery last flowers open ; Very fast flowers

open ; no ripe fruits,

Bar4n,

Just in flower.

have Half the plants with A few young fruits.
fruit,

ul!

A few flowers left; Just a few flowers A few flowers left ;
fruits nearly full size.

Out of flower,

fruits ripe

left ; fruits full size.

nc*fruits full size.

half the Out of flower, halfthe Out of flower, fruits

Almost dead ripe .

*

. Rare buds .

. Rareg buds

. At full flowering .
. Very much full-sized Very much full-sizedy Much fruit not full-

. Justin flower

August 23 - .

September 8

frum,

A general sprinkling of
ripe  fruits;

leaves

beginning to fall.
1907 (South Pangabri field).

Past jull flowering .

. Many fruits full size .

September 23 .

L3
One-quarter of the One-quarter of the

fruits dead fruits  dead ripe;

ripe ;

leaves falling.

«

fruits ripe.

Practicaily dead ripe

At full flowering

ruit.

A general sprinkling
of ripe fruits ; leaves

beginning to fall,
.
'

’
.

Just in flower . .

About full fowering .

A
Most fruits of full size
.

leaves falling.

403 ) |

full size, but none
ripe..

Not quite dead ripe.

. Rare buds.

. At full flowering, *

sized.
No fruit ripe yet;

leaves beginning to
fall, |, ©

. -

PRants with buds.
Past full flowering.
Fruits full siz;.

A few fruits dé;d

ripe ; leaves a little
falling.

81
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We have already shown that Baripdt i i
b 8 a little earlier than
Serdjganj Desodl, and as Aus of Mymensingh is also a little earlier
we may profitably compare the two. '

Bardwin Experimental Farm.

A
1903, us of Jamdlpur. Bardpidt of Jaganadthgani.
August 3 ., . « Just in flower . . ¢ Just in flower, -
Seplember o .,  Fruits full size « . o
1904, (
August 10 ., . Inflower . . . + Just in flower,
September 22 No flowers left many fruit: Just a few flowers left ; no
ripe. fruits Jead ripe, ’
1906..
August 26 Ab ' it y i
sil::da"“ of fruit; some full A faic amount of young fruit.
Se -
ptember 13 V:Ery last flowers left ; no fruits Very last flowers left; no
pe yet, frults ripe yet, !
Pusa,
1906, . Aus of Jamalpur, Baripit of Jagannithganj.
August 7 . » Inflower » Just in flower
Au 2 : i ‘ :
gust 26 « Avery few fruits formed | - Half the plants with formed

September 20

sized,
Jctober 4 . » Most fruits ripe
October 10 . &
October 17 . . Plants dead ripe .

1907 (Grahri field).
[ [

fruits,

< A few flowers left 5 fruits fulle Just a few flowers left ; fruits

full-sized,
+ Half the fruits ripe,
Plants'almost dead ripe.
.

......

Julyzs | o Just: showing buds ., + Just showing buds.
A'ugust 16 . « About fyl] flowering . + About full flowding,
b:embers . !Most fruits full-sized + Most fruits full-tized,
September 23 . One-puarter o i ripe)
. 0 of the fruit ripe; A inkli i
. leaves Jallingrmuch, ’ flglfllt‘,e :\?)lt b&rz‘: k&"ﬁihm;
, on Aus of Jamalpur; lcaves
beginning to fall.
(404 )
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1907 (South Pangarbi field). . o

Pusa—contd.

Aus of Jamalpur. Barapat & Jagannithganj.

Plots Nos. 20 and 22.

Julyz2s . .
N -

August 23
September 8,
September 23

. Just in flower.

. Letting past full flowering . Past full flowering.

. Well in flower R
L]
. Most fruits of full size . Many fruits full size.

. Many fruits dead ripe . . Onequarter of the fruits
dead ripe ; leaves falling.

g .

We find Bardpit to be later than Aus: and that it is a more
selected and improved race. The fruits and petioles are, like the
stem, almost. alwayg green, and the growth is better. In illustration

. of the bettergrowth we may quote the much greater yields that Bard-
pét has given at Bardwan than Aus.

Parbatyd of Jamdlpur is the strain that we take next. Like
Bardpdt, it is a more carefully selected crop of the Aus type such as
might be a selection from Aus with the rosy-fruited plants largely

eliminated.

We had at one time thought it but Aus, but later

investigations make us keep it provisionally distinct.
Compared with Aus it differed in behaviour beihg a very little later.
We believe that the crops which are grown at Jaganndthganj ir
the stiller water back from the river, and may be there called
Kamirjdni, are Parbatyd. They stand a ditle higiter than Desodl,
have few rosy-fruited plants in them, and are a linle later. -~

1603
August 2

September 10

1904.
August 10 .
September 22

.

- 1906,

August 20 .

September 13

.
4

Bardicin Experimenial Farm.
Parbatyd of Jamalput.

Auvs of Jamalpur.

. Justin flower . . . Just in Slower.

. Fruits full-sized . Pruits full-sized.

L ] .
. In flower . . In bud.

. Just out of fower; many A few *fowers TRt 5 fruits
fruits ripe. ! . ripe,

~

. Abundan(e of fruit, same‘/ull- ‘Bcginning to form fruits,
sized. v e

. Very last flowers fft; no fruits Last flowq's; no fruits ripe
ripe yet. yet. .

( 405,)
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i Pusa,
- Aus. Parbatya of Jamilpur, :
1906.
:ugust 7 . In flower . . + Just in flower,
ugust 26 . « Very few fruits formed
. . Fl ing ;
f?:igng ; many young
September 20 A few flowers 1
2 . ers left; / ; i
\ fow o 3 Sruits of Nf?,] l-fgfc:l’s' fruits not yet
October 4 Most of the fruits ripe . Half of the fruits ripe
October 17 Plants dead ripe . . . Plants dead ripe

1907 (Gonhri fielc).

July 2z . . Just showing buds . . . Inbld
A i .

ugust 16 About full flowering . « At full flowering; with a
o little young fruit. ’

ptémber 8 Mast of the fruits of full size

. Half of the fruits of full size

Oune-quarter of the fruits rige; A inkli
leaves falling much. be; frﬁn,e‘l'f;\sf:glzg:‘ngmzf o
fall, £

September 23

It is not quite the Parbatyd
yi of Dacca whi -
unable to separate from Dhélsundar. which we find ourselves

Bardwén Experimental Farm,

Parbaty4 of Jamalpur, Parbatys of Dacca. ®  Dpy d
. sunddr,

1903.

August‘z . Fust in flomer .

September 10 , Frui,s Jull sise .

No sign of flowers Not in flower

Fr_uits not quite fyl)

size. ':‘ young fruit.

1904.
August 10 e tnbud . . Just in bud
. u .

September 22 < A few flowers left;
7 STt rige, ’

« In very young bud.

No flowers left ; fruits
not quite ripe,

[y

No flowers left ; a few
tipe fruits.

1906.
August 26

<
. Beginning to ¢ o
fruits, & ! orm B:,H‘,nmng to
SeptCmbe . t utts,
¥ 8 « Very last flowers ; no
fruits ripe.

fon:x Beginning to® foym
fruits,

The very last flowers ;

no ripe fruits. [he last flower lett

no ripe fruits,
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.
. Pusa,
¢ Parbatyd.
1906, ,
August 7 . Just in flower

. The number of fruits
greater than  the
number of flowers.

L]

August 26

Flowers over ; fruits not

Septcmf)cr 20
yet full size.

October 4 . Half of the fruits are
¢ ripe. .
October 16 . o ...
’ L]
October 17 . Plants dead ripe .
October 31 , . PYRTS
: .

1907 (Gonhri field).
CInbud .

. At full flowering with
a little young fruit.

July 23
August 16

. Half the fruit of full

September 8 2
size.

September 19 . Maost of the fruit of
full size.

A general sprinkling
of ripe fruit; lcaves
beginning to fall.

September 23 .

Parbatya of Dacca.

. Justioflowér . .

1n flower, witha few
young fr!its.

Flowers not over;
fruits not full siZe.

Majority of fruits
unripe.

* About half of the

fruits ripe.
Majority of fruits ripe

Plants dead rnpe .

Inbud . . .

In flower with a little
young fruit,

More than half of the
fruit of full size. o

Most of the fruit of
full s1ze.

A gencral.sprinkling
of npe fruits ; leaves
beginning to fall.

. Dhalsundar,
Not yet in flower,
Scarcely any fruits

formed yet.

A few flowers, with
young fruit.

A few fruits ripe.

A fair number of
fruits ripe.

Majority ripe.

Plants dead ripe.

In bud.

In flower.

More than half of
the fruit of full
size,

Mast of the fruit of
full size.

.

Very few ripe fruits ;
leaves beginning
to fall.

85

COBCBOR[E
CAPSULARIS.

Parbatya of
Jamalpur

compared

L J
Barin of the Experimentai Farms—later than Bardp4t,~—was also Race No. 20.
a little later than Desodl of Serdjganj.

L
. *  Bardwin Experimental Fa¥m.

Baran. Deso4l.
1903. . . . ?
August 2 . . . Not yetinbude ’ . Very small buds.
September 10 . Pods nérly full fe.
Axgoq.
August:w . . Just in flower . . Jn flower. .

September 32 . . Just a few flowgrs lzft ; no fruits 0

dead ripe.

(

dea

407 )

ripe.

Baran of

Mymensin,
compare

1t z‘){ fower ; a fep fruits

£
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Bardwin Experimental Farm~—contd.
1906. Baran, * Desol,

August 26 «¢ . With a little formed fruit - With a little fruit formed.

le(ti no fruits ]ust_n few Rowers left; no
fruits dead tipe; a foot
. higher thaw K.ikyi Bomb.ii.

(,408 )

dead ripe,

September 15 « Very last flowers ; no ripe fruits V;gd last flowers; no fruits
« . tipe,
1907. *
August 15 R « The very first flowers out + The very first flowers out.
September2o ., Last flowers; much. fullesized In fower, with much full-sized
but unripe fruit. but unripé fruit, :
‘ Pusa,
1906, Barén, . Pesoal.
August 7 . . o Fust in flower . . . Not in flower.
August 26 . « Not fully in flower . « In full flower, with some
young fruits,
September20 1 . A few flowers left ; no fruits full Flowering still; fruits not
size, fuli size,
October 4 . . + Out of flower ; fruits full-sized, ‘Out of f'hwcr 1 a few fruits .
but not ripe. ripe. -
O.tober 21 . s e Plints almost dead ripe,
October 31 . - Plants not quite dead ripe . ..
1907 (Gonhri field).
July2s . . . Rarebuds « Buds just appearing,
August 13 . At full flowering . Not yet at full flowering ;
. with some young fruit,
September 8 . Not muc}y full-sized fruit o Many fruits of full sise
September 23 . Nto rflplei- fruits ; leaves beginning Just at the beginning of
o fall. v Sfruit ‘r;‘pcning'; and just e
beginning to lose leaves,
Th;hgr;a;f similarity of Barn to K4ky4 Bomb4i must be pointed
out. e differ i
e e, e}rlxces 'betv;veen them are so slight that at present we
em. uch a view is supporfed by the fact that the Bardn of
]ag:;nn thganj extending to Kam4rj4ni is there called Bombdi.
n the next table Parén and K4kys Bombsi are cembared.
Bardwin Experimental Farm,
1903, Kakysi Bombai of Serjgani.  Baran of Mymensingh.
August 2 . « No buds . L . No buds,
September 10 . With half?sized fruits . With half-sized fruits, a foot
1904. higher than Kikyd Sombdi.
August 10 « . Noteyeninbug , | - Jus{ in flower '
September 22, | jJusta few Powers

The Races of Jute. (/. . Burkill and R. S. Finlow.)

© Qeptember 23

*
Bardwin Ewperimental Farm—contd.

as Kékys Bomb4i.
1907,

August 1§ , The very first flowers out.

o« VYery first flowers out .

. Last flowers out'; much full- Last flowdrs out ; much fulls

September 20 s \ 1
promber sized, but unripe fruit. sized, but unripe fruit.

hd .
A . FPusa,
1906, Kakyé Bomb#l of Seréjganj.  Barin of Mymensingh,
. .
just i . . . Fust in flower; six_inches
August 7 . . . Only ju.st in bud jhigher o evd Bombs
.
August 26 « .« Not yet at fll flowering . A few young fruits.
September 20 . Still flowering ; fruits not yet A few flowers le/t ; no fruits
full sizg of full size.
: jts ripe . . . Out of flower; a few fruits of
Octobér 4 o A few fruits ripe ot of B act per A
very little higher than
Kékyd Bombéi.
Qctober 3t . e Not quite dcgd ripe.
November 2 . Plants dead ripe . . -,
* . .
1607 (Gonhri field). .
Jug2s . . . Nobudsyet . . . . Rarqluds
° .
August 15 . . Well in flower with some young At fuil lowering,

fruits.

. Much fullsized but not ripe

September 8 . . About full flowering » . fruit,

-

,ﬂgtill flowering; with young Most of fruit>full-sised.

tember 19 .
Septamber 19 fsuits. .

. No fruits ripe yet ; leaves just No fruits ripe ; leaves begin-

September 23 beginning to fall, ning to fall.

1007 (South Pangabri field). a e .

Plots Nos. 8 and 1. '

. . *
Juty2s . .+ . Beginningto show buds Plants with buds.

August 23 . Plants past full flowering.

. At full flowering.
September 8 T . With flowers and young fruits, Fruits of full size.

. No fruits ripe yet ; plants hardly o fru‘ﬁs ripe yet; leaves not
yet losing leaves. ¢ yet falling. .

(409 )} .
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RIS,
L1906, "Kdkys Bombéi of Serdjganj.  Barén of Mymensingh, 3‘"‘.‘,:“!
‘August 26 . . In flower, beginning to form In flower, begintting to form ly::n Do
. fruits. fruits. unfted
¢ tast A pr:vlsxlonk;l.l,!
oy . its rips. V. ast flowers open; no  to Ea
September 15 . . Flowers all over ; no fruits rips ;; fraits ; the same height  Bombal.
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- j i 4 Bomb4i CORCHORUS
ORCHORUS t - ) ganj or the Aus of Mymensinkh, probably the latter. Késhyd . SRR
gArsnums. . Ye ‘;:O;e_eda?::ct:“:; t;)e:;r?:ekziu.on of the district of My merl' 5 is the K4ky4 Bombdi of Serdjganj, or the Bar4n, of Jaganndthganj. IN BOGRA.
BacoNo.24. or 51 WICH 18 vid Amon at Jamdlpur and Dhdu N4lpit is apparently the Nili4 of Serdjganj. It is often mixed Rage No. 21

Hematiy4 at Kamdrjdni. The race is rare at all these places,-
and when found is generally mixed with Dhdul4 Aus, just as Tosh
was found mixed with Desol at Serdjganj. '

ain.
with Dh4ul4pét up to the extent of 50 per cent. of a crop. or I8 agaln

* At Bogra itself the same races exist : byt Kashyd Bombdi is very :t;‘:lon‘ﬂo. 16

Race No. 21 At Jagannithganj there is a red-stemmed jute which occurs ; ) o h Teb
.';%I.'hlps race generally mixed with Desod), and which is variously named ds Rangi Ausw... K4shy4 Bombdi is at the same time called Amop or Tebra
i Y R Amoni4; and N4lpft becomes Kuchmardan,or Kuchni or Desi
(i.e., coloured) or Meghndl. It is apparently that red-stemmed plant Meg‘hnal. . P y
:\k:c;;ii(zoorfzg\r;e&uslet:;?g;ir\lsitnct of Dogra, and which may well be Dh4ul4pit under the name of Aus extends to the éxtreme western Race No. 17,
AN ) . . ) edge of the district of Bogra, where we have seen it at Sdntahdr.
Dhé\{x:;yﬂ?:;eaﬁ;té iI:?tr: izlgl,sltelrfx al:wﬂ rge?::itt‘sy ¢ ;:;Chn::;f:esrsxf;z: There at Sintabir we found a few plants of what apparently is the
madan (meaning not clear, but borrowed apparently fiom that of a Ké.shyd Bombai, but we could n‘ot ascertain that this name is applied
red rice) and Ndlpdt are said by Babu N. C. Chaudhuri to be to it .
i i i il Hem Chunder Kerr gives nine names as in use for jufe in 1874 The word
soplied at’ s ?0 thi i il i refl coumerpart of Barén. in Bo;ra His , first nangle Joli is probably one of his many misprints
:ult ;Ve t}:;nk tfrom ef:penen(.:e tm blhe dl;mm-()f Ti;)gr; shat they and represents Jati. As thisgis the first district in which we meet
3 ¢ ?rg r: o rfage'“;l 0. 20 Jus above — angi or.; eg 1'13‘1~. with this rather widely distributed word, something may here be said
PRI races oei ";::lc:osm i)n 1;:::‘“2351‘}" the Hgt?lganj subdwnsxoP the about it. Its use extends northwards from Bogra into Assam and »
" divisi Jthn & M @ and Lippera, and in the Sundmganj sub- towards the Himalaya. It bardly expresses a race, but belongs to the
a information to M, ynensingh,  We are indebted for most of species C. capsularis as distinguished from C. olitorius. Of the
ou; x;l.form{;tlx.o n 'to I\]Ir. ﬂI.LI' A. lf: olquhoun, the Deputy Commissioner, other eigh't names used by Hem Chunder Kerr, the following,—Aus,
? Ah’;i‘; wisions oficers, Messts. 1. Moseley, I1. L. Barua and Amon, Meghldl and Kuchmardan—are in common usage there to-day
Races No. 7 ' Th ' : T, . and have been explained. Desi is another of his names and needs
and 12 again, . edCO;)nhm;Jnes; races in the Hibiganj subdivision arc Dhdules- no explanation. Of the remaining three, one is Toshd which belongs
;varld an uleswdri.  With them are grown others called Bidya to C. olitorius and the other two—DPatnaipdt (possibly an error for
R undar, Pechi and Pa.rbatyd. Bidya Sundar is doubtless the red- Madhaipat) and Numlidpdt—are unknown to ul.
ce No. 10. stemm‘ed Ddaq:z a-nd Tippera race of that name:: it is not abundantly The district of Rangpur is to be taken next. Unfortunately Wé RANGPUR.
5:;::,;5122 ;;eesmgh Tpparentl]y the only red-stemmed race of the have not been able t9 examine carefully crop$ anywhere but at
. The id ' it ;3(:1; lg?v predominatingly green the crops are. Rangpur itself, where the early Aus seems particularly early. Thesc
cithe ¢ identity 0 h echi and Parbiatyé. arc not o be seuled without early crops are Dh4uld and N4l or L4l Bitri, the latter at Rangpur
wher inspecting the crops or cultivating plots from the district : and being rare as a pure crop, but not uncommon mixed with the Dhiula Dhaula Bitri
these things we have been unab'e to do - . y . ... “of Rangpur.
The Moulvi B — ) Bitri. Dh4ul4 Aus is & name used also for this race. Rhdula Bitri :
. The S outl Bazaar sub<.iu'/1‘smn Pmduc“ very little jute. has been in cultivétiop in the Farm Experiments wnder the wrong
Race No. 17. € .S‘mﬁmg%n] sub.dwxsxon, it seems, produces the Aus of name of “ Bitre red”; whereas in the next table it showed itself
Race No £ Ig.ymenssmgh and als?a:httle red-sfemmed late jute which may be earlier than Desodl.
oo 10 jul'iyzreuni(i::; :)Ou;ll:ns 'S not certain All the higher lands, given to The crops of Dh4ul4 Bitri at Rangpur coptaineboth greendruited
time’s theglate tace isfs‘c:.lrr?(sl ’R‘S generally named Ausipit. Some- and rosy-fruited plants. In their appgarance and time of flowering,
We h o ooon. etc., they suggest Dhduld Aus of Mymgnsingh, with whioh we aill
BOGRA # have no more to say about Sylhet. .

Race No. 17
agsaln.

(always here Kdsh 4 Bomb4i) and N4lpi ; . 1903, periments.

\ lpat. Dh4ul4pit is also called . . .
Raee No. 15 Aus, and like thé Aus of Mymensingh consists of plants with both A Mﬂaw.'
agein. rosy and green fruits and petioles. It is either the Desodl of Serd- September 10 . ‘Pods just attaining full size . Fruits full-sised. * .

UJp th’e.riwt'erfrom .S‘eréjvan] and Jagannithganj is the jute mart
of Fulcha‘n ir. the district of Bogra where the commaaest race is
called Dhiuldpdt or Dhduleswdri, and besides it are Kikyd Bombdi

( 410 )

rare, The commonest race is Dhé4uldpit or Aus, often called Tebré

now compare the race.
-~

.
>

Bardwin Experimental Farm.

Bitri Nev 29 of the Farm Ex- An,;s of Jamditpur, *

( 411 )
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RCHORUS a i ¥
COBCHORUS Bardwin Experiméinial Farr_n.
Bitri No. 29 of the Farm Aus of Jamilpus
Dhaula Bitri 1904, Experiments,
of Rangpur

compared:  August 10 . . In flower . . . « In flower.

September 23 . . Out of flower ; a few fruits dead Out of flower ; many fruits
ripe, cipe.
1906.
August 26 « o Abundance of fruits formed  JAbundance of fruits formed.

September 15 . ". Very last flowers o en; a few Very last fl s
;‘lr,uits dead ripe. P 4 ?r,uits dudmr’i:e‘. open i no

-

Pusa. "

Bitri plot No. 29 of the Farm
Experiments called

m Aus of Jamélpur,
1906, “Bitri red,”

August 7 . . o Justin flower . . . htﬁo';er.

August 26 . « Nearly half of plants bearing A few fruits formed.
young fruits,

September 20 « Flowers few ; fruits of full size. A few flowers left ; fruils
about full size.

October 4 . « Most of fruits ripe . . Most of fruits ripe.

October 17 . . Plants dead ripe.

October 21 . « Plants dead ripe.

. . Bitri plot No. 30 of the Farm Expcrimcn‘ts. Aus of Jamdlpur.
19070 1

july 23 . . . In flower R

August 16 .

. . « Just showing buds.

. S{;;nc fruits already of full About full flowering.
ac.

August 25 o+ A few fruits of full size, but Many fruits of full sise:
most small, and many flowers.  stiil with many flowers.

September 8 « Fruits of full size . . Mo fruits of full size.

September 23 . Olne-quartc\_- of the fruits ripe ; Ol.c-q‘uartcr of the fruits ripe;
. eaves falling markedly. leaves falling much.

The result of the comparison is to show there is very little
difference in point of time between the two, but pending further
study we are unable to unite them together into one race because
tk.y grew somewhat differently at Bardw4n and at Pusa.

We neeq not compare Bitri with the more selected races of the
river banks such as Bar4p4t, !

Ndlor L4l Bitri or L4l Ausa prevails in patches withir, some miles
qf Rangpur, on {1e west of the Tista river, rg., ncar Kaunia. N4l
.oitri was grown at Bardwin «s No. 40 in 1903 and No. 32 in 1904,
in both rears wrongly called Bitri white.

( 412 )
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Thereafter the seed was cha.nged, and a Dh4uld Bitri was grown CORCHORUS
. : CAPSULARIS.
in its place.. From the Bardwdn results of those two years and
from examination of the crops at Rangpur we believe L4l Bitri to
be synchronous in flowering and fruiting with Dh4ul4 Bitri,

Bardwdn Experimental Farm.

So called Bitri red really  So called Bitri white really ~ Dhaula and

1903. »  Dhaula Bitri. * Lal Bitri. o%.iilnll;llgt;llxsr

. compared,
August 2, . . Inbud . . . . o In flower. * P

September 10, . Pogs. just attaining full size o Fruits just full size,
[

) 1904. - 'Y
August 10 . . « In flower A . . In flower.
.

September 22, . Out of flower ; a few fruits dead Out of flower; a ew ruits
o Mhe. . dead ripe.

.Lél.Bitri is not the Niltd or L&l of Serdjganj but something Lal Bitrils

: earlier than
earlier. sN:m.n ‘:&
. . eralgan.
Bardwin Experiuenial Farm.

So calledr:!‘;tgitwlr’l}:nc really Niilt4 of Sersjganj.

1903.
August 3 . . . In flower . « Very small buds.
L]
September 10 . . Fruits full size . . . veaune
!Mo .

.
August 10 . . o In flower . . Very young buds.

September 22 . + Out of flower ; a few fruits dead A few frujts dead ripe.
ripe, ~
~ If anyone will go among the crops at Rangpur, he will find pure Race No. 24.
crops of Dh4iuld Heti4 in small number amongst the many crops
of Dh4ul4 Bitri and will have no difficulty in recognising it by its °
lateness. If the time.be the beginning of August, Bitri and Hetid
will be of about the Same height, as cases of mixing show, but
Heti4 will not be in flower and will not have reached its full growtn.
1f the field under examination be an uneven one, part above water
and part water-logged, the water-logged part wil be comparatively
badly grown, and short compared with the drier part. . -
This Dh4ul4 Hetid is found elsewhefe in small quantities about
the Rangpur district, but it gives way in a most remarkabis manner
to L4l Heti4 alpng the banks of the Tista, e.g., towards Lélmonir
Hit, and north-westwards. - . .
Two strains from Rangpur called Hetid have feen grown at _
Bzrdw4n since 1903, and a third since 1904, and all three at Pusa for
the last two years ; the first called ¢ white' was mixed red and green, .

( 413 )
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CORCHORUS the red predominating, and comamed both early and late plams,
" while the second called ‘red’ was green-stemmed and a, genuine

Hetid ; and the third was not Heti4, but an early crop.
%‘;‘g{;é‘:&* It follows then that the second of the above, called * Hewti red ”
compared. (properly Dhdul4 Hewti), is the only strain which we can use for
comparing with other races. We compare it first with Desodl and

show it just a trifle carlier than that race.

Bardwdn Experimentil Farm.

So called “ Hewti red Desodl.
1903. really Dhaula Hewti.

August2 o o , Nobuds e+« Witheey small luds.
September 1o . . Flowering; with some fruits First fruits nurly of full
nearly of full size. size,

1004,
August 10 . . . Inbud . . . . . In flover.
September2z . . No flowers left; vety many No flowers left; a few fouits
fruits dead ripe. dead ripe.
19006, ’ .
August 26 . With young fruits ., , With the fist young fruits,
September 15 « No flowers left ; no ripe fruit . Very last flowers; no fruits
tipe yet.
Puysa,
So called Hewti red rcally Desozl.

1906, Dhaula Hewti.
August 7 . . J Just in flower . Not yct in flower.

" August 26 . . o Halr the plants with young In full flower,

fruit.
September 20 . o Flowers over ; fruits not yet of Flowering still; some fruits
) full size. of full size,

October 4 . . . Most of the fruits ripe . Out of flower;.a few fruits
’ fipe.
. Tlants almost dead ripe.

'

Ociober 21 . . . Plants dead ripe

1907 (Gonbri field).
. Buds just appearing.

Julyss . . . Just in flower . .
Awgusi16 « .. Most of the plants with small Net yet at full flowering ;
fruit, some young fruits.
A“U—‘t 25 . . . Afer fruits full-sized . o Averyfew {ruits fullssized.
September 8~ o . Fruits of full size . Many fiuids of full size.
f
September 23 o A very few fruits ripe ; begin- Just at ‘he beginning o
: ning t)t: los{lls leaves fruit ripening ; leaves begin-
’ ning to fall.

L4! Hewti stands in the same relationship to Dhduld Hewti as
L4l Bitri to Dhduld Bitri.
( 414 )
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The district of Golpdr4 in its western or Dhubri end is a jute 82{3&’?85%%.
country, We have had in experimental cultivation no plgts from GOALPARA.
Goélpéré and what.we have to remark rests upon our observations in
the’ freld. We have examined the crops abcut Dhubri and Béldjén. .

The prevglent crop near those places is of a g'reen-stemmed rather
early race. So prevalent is this race that many cultivators believe
that it is the only racg in the country-side and know it simply as
“pét.” Butitis not the on! y race, for there are two others, Lilp4e,
which is rarely sown pure, butis a not uncommon nmpunty of the
“ Dhéuldpdt,” and “ Hewti.”

We have also examined cr:)ps of jute at the town of Godlpird Rage No. 28,

. whither cultivators fro the Pabna district have brought the Seraj-
ganj Deso4l and with it an odd Plant or two of K4ky4 Bombdi: and
these have been sown alongside the prevalent Db4uld Aus 8f Godl-
pird. The Dh4yl4’ Aus at Dhubri appeared to us to be not quite so
early as the Dh4ul4 Bitt of Rapgpur. From aninspection on conse-
cutive days of the crops at the two places, we found the latter to be
earlier by about ten days,than the former. This might be due to .
climate and cultivation, but in default of experiments we consider
it best to count them as separate races. They are however selected
alike to the ordinary degree, both containing rosy fruited as well as
green fruited plants, and to some extent pale yellow flowered plants
as well as bright yellow flowered. Itis very probable that this Dh4ul4
Aus or Dh4ul4 Bitri—it gets both names—changes gradually towards
the Rangpur side into the Rangpur Bitri and. southwards into the
Aus of Mymensingh.

T.hns common Dh4ula Aus, as seen at Dhubri and Godlpdrd, "Race No. 13
varies considerably in sime of coming into flowdr, e.g., it has not again.
been selected enough to be consistent with itself even in that. It

. seems to extend through Kuch Behar into the Alipur Dudrs.

The L4l Bitri or L4l Aus of Godlpird has only been seen by us Race No. 26
as a pure crop in some five or six instances. It was almgst always > again.
more advanced than*Dy4uli Aus, even when mixed &vith it in an
impure crop. For this reason we suspect it of being the L&l Bitri gace No.23
of Rangpur, and as we have been told kindly by Babu Peari Mohan again.
Dutt, Vice-Chairman of the Local Board at Dhubygi, that segddoes
come into Dhubri from Rangpur thig is th® more probably its
origin,

Heti4 as grown at Dhubri seems to be ths same as the Rangpur Race No. 24,
Hewtia. Dh4ul4 Haimantid, which is the same as Hed4, and LAl
Haimantid occur as isolated plants in the Godlpdrd crops.

® About the town of Jalpfiguri the common jyjes are grcen- JALPAIGURL
stemmed; but red-stemmed are by &0 mearts rare. Along the.,Race No. 25.
Teesta southwards red jutes are more abundant, but nonhwards
they disappear entirely. Both early and late green- -stemmed * plants -

( 415 )
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CORCHORUS
CAPSULARIS.

Taie exrly

Jaloaiguri
and Rangonr
compared.

e e o e o s e i =

are common about Jalpdiguri, towards some villages the oné
prevailing, towards other viilages the other. '

Dhjula Dhidoys at Jalpdiguri is very seldom pure, so very
seldom that cultivators are apt there to say that there is only one
Bhddoya which may be green-stemmed or red-stemmed. Both
green and red-stemmed have been cultivated at Bardw4n and Pusa.
We proceed to a comparison of Dh4ul4 Bhédya of Jalpdiguri with
Dh4ulé Bitri of Rangpur, in which we find that the two grown side
by side are to all intents and purposes identical.

.We have examined crops at Jalpdiguri and Rangpur om conse-
cutive days, and have noted some 'diﬁerencc's, e.g., that the early
Jalpdiguri race seemed not quite so forward as the Kangpur races;
but in the face of the evidence from Bardwdn and Pusa, we do not
care to ueclare them separate races.

Bardwin Experimenta: Farm, °
Dhauli Bhadya o’ Dhaula Bitri of Rangpur

al ! {called in Farm Expenments

1903. Jalpdigun Bitvi red).

August 2 , , . Coming into flower » .+ Inbud.

September 10 . + Fruits of full sise . . . Fruits just attaining full size.
1904

August 1o . o Just in flower .. . In flower.

September 22, « Out of flower ; a few fruits dead Out of flower; a few fruits
1906. ripe. dead ripe.

August 26 - « With young fruits . . . With full-sised fruits.

September 15 . . No flowers; no fruits ripe yet . Very last flowers; a few

Jruits dead rige.
Pusa. .
1 Dhaula Bhadiya of Dhéuld Bitri of Rangpur
906, ]alpéiguri), {called in Farm Expenments

Bitri ved).

Auvzust7 .
7 ‘ . . Just in flower.

. Hardly in fower

A .
ugust 26 . . Half the plants with young Nearly half the plants with

fruit. young fruit.

September 20 « No flowers ; fruits of full size , Few flowers left ; many fruits

of full size.

0ctobe;4 . » Most of the fruits ripe » Most of the fruits ripe.

October 21 . « Plans gead ripe . . . Plants dead ripe.

1907 (Gonhri field).

Julyaz . « o Justio flower. . . + Just in flowet:
August 1§ . . About full i { ] d
: bout | \;mggwcnng, with some l'};)’\::mg. wih much young

S.eptembet s . « Fruits of full size

‘ . . . Much fruit of full size.
Septemoer 23

ves falling considerably. ;ruiu ; leaves beginning to
all,

( 416 )

The Races of Jute. o ([, H. Burkill and R. S. Finlow.)

. One- . :
me-quarter of the fruits ripe ; A general sprinkling of ripe

95

We next give a comparison of the Dhiuld Bhddy4 of Jalpdiguri %‘A%%ﬁm’?s-

with the L4l Bhédiya of Jalpdiguri to show them synchronous.
We may consider the L4l Bhddiya to be the same as the Lil
Bilri. . .
Bardwdn Experimental Farm.
1903. Dhauls Bhidiya of Jalpkiguri. L&l Bh&diya of Jalpdiguri.

Auvgust2 » % . Coming,into flower . . Just in flower.
.

September 10, , Fruits full size . . . Fruits many, full size.
A 0
1904
- August 10 . . ,_]ust.in fower . o . . Just in flower.
September 22 . Out of flower ; a few fruits dead Out of flower; seme fruits
ripe. dead nipe.
1906. ¢ . . ¢
August26 . . Formingfruit? . . . With fullsized fruits.
September 15 . . Flowees 3ll over: no fruits Flowers all over; no fruits
ripe yet. ripe yet.
Pusa.
1906, " Dhéulé Bhédiya. L&l Bbhadiya.

L ]
August 7 . . . Hardly in flower . . . Hardly in flower.

August 26 . . Half the plot with young fruit . Nearly half of the plot with
young fruit.

"
September 20 . . Out of Aower; fruits full size . Out of flower ; fruits full size..

October 4 . . Most of the fruits ripe  « . Most of the fruits ripe.
-

October 21 . . Plant dead ripe . . . Plant dead ripe.

1907 (Gonhri field). ., R

Jaly2s . . . Justin flower. . With bude,

. About full flowering but with Much small fruit.

August 10 . .
some fruits of full size.

]

. Fruits full size . .

September 8, . F:uits full size.

. Oncequarter of the fruitd ripe, One-half of the fruits ripe,
leaves falling considerably. plants losing their leaveg
very greatly-

We have already compared Dhéuld Bitri with Aus of Mymensingh
and found them synchronous : it is therefore to be expected, as L4l
Bhédiya is synchronous with Dhduld Bhidya whichijs Dhaul4 Ritri,
that tables will show L4l Bhddy4 to be eynchrorfous with Aus. Wese
give these tables next. Our reason in including them is that
we have subjected the L4! Bhddiy4 to some selection, and it is the
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selected Bhddiy4 which, grown on the Pangabri field at Pusa, is
compared with Aus in the last part of the tables : — '

Bardwin Experimental Farm,
1903. Dhéuld Bhédiya of Jalpgiguri. Aus of Jam4lpur.

August 2 . . . Coming into flower . - Just in Aower.

September 10, . Fruit full size . . . Fruit full size
D ¢ ’

. 1904.

August 10 . « Just in flower

September 22,

o In flower.

« Out of flower ; a few dead ripe Out of Aower; many fruits

1906. nee.
August 26 ++ Forming fruits + . Bearing full-sized fruits,
September 15, « Flowers ali over ; no fruits ripe Very last flowers left; no

yet. fruits 1ipe yet.
Pusa,

1906. Dhbaulé Bhédiya of Jalpaiguri, Aus of Jamilpur,
August 7 . « Hardly in flower . . In flower.
August 26 . .

Half the plot with young fruit. A very few fruits formed,

September 20 e « Out of flower; fruits full size | A few flowers left ; fruits full

size,

October .+ . ‘ + Most of fruits ripe . - Most of fruits ripe,
Octob .

ober 17 veean Plant dead ripe.
October 21 . . Plant dead ripe . .

: LYYYT™S

1907 (Gonhri field).

July2s . . . Just in flower , . . . Just showing buds
August 16 . . About full flswering, b i i
, but with
some fruits of fullgizc. with About full flowering.
September &b, + Fruits of full size . . . Most fruits of full size.
September 19 » Afew fruits ripe « .« Most fruits of full size.
September 23 . . One-quarter of the frujts ripe ; One-quarter of, the Sruits ripe;

1907 “(South Pan. leaves falling considerably, leaves falling much,
gabri field). Plo¢s
No. 12 (being a

v selected  strain)

and 20
Julyas . ., Coming into flower « Some plants.in fiower.
Avgust1s. ., 1 ith s i

g. (1 r;r lg?:er with some young Just about fyl! flowering .
September § . o« With full-sized feuits + Much full-gized fruit.

<
September 23 o “f:]l{i:f the fruits ripe ; leaves A fair amount of fpe froit ;
£ much. leaves falling somewhat.
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. L4l Bhddiy4 of Jalpdiguri then is to be counted the sante as Ld! SORCHORUS
Bitri of Rangpur. We have received a specimen frqm Jalpdigari Raco No. 28
called Kharia which is apparently this, again.

Hewtid of Jalpdiguri consists of a greeg-stemmed and a red-¢ Baguﬁﬂolifi
stemmed race, the latter being the most abundant of all jutes on and 26 sgain.
the banks of the Tista, opposite the town of Jalpdiguri, but the
former abundant west of Jalpdiguri and in she Pdtgrdm subdivision.
We are’ as nearly assured as it is possible to_he by inspection
of crops, but without experimental cultivation, that these Hewtias are
the same races,as are found in Rangpur.

In the Darjeeling terai the chief race is Dhduld hewti (there DAR};{HN
called Dhduld Hfimanti4), which gets mors and more abundant as g
we go further and further from Jalpdiguri, while the red jute, LAl RgaceNo.24.
Bh4diy4, gets scarcer and scarcer, until at Siliguri there is only a
very little of it indeed.

Very sparingly’in the Darjeeling terai also occur Ldl Haimantid, Race No.26.
which is L4l Hewti, and Dhduld Bhddiya.

The jutes that occur west of Jalpdiguri have not been in cultiva; Race No. 22,
tion at all, but by touring through the districts and by the kind help
of the officers stationed in them, we have obtained the race names
in use, and have been able to group them into the following table -~

DARBHANGA, PURNEAH. |

—

i*‘orbesganj. Purneah.  Kissenganj. Brsoi,

.

. Desi patwa or Sanpatwd. Dhdmar. Bhadya.
Early . Jutpat . { San patwa, - °
L4l patwa. Meghnil.  La! Dhdmar, Meghndl.
Meghnal. ¢
L]
TN * . Dhiuls
Late { Hewtis. *
L4l Hewtia.
DiNAJPUR. "
T Gangarin Parbat iwabs -
Rdiganj; » anpg:ﬁ::am- Dinajpur. a;ur. - ﬂ:':‘;nj. Thakurgaon.
Dhauld Bhidya. Dha’ml.:;i DhBékl:éliz:i
: hadya, Bhady4. a or
Karly { Bhadys . g Dhan{ar.
Meghnal. Meghnal.  Bhadya. Me;hnal.\ Meghnéla
Late . {Hewtié. Hewtia. Haimanlii.. Hewtii.. He»;tii.

We'are particularly indebted for help to Mr. J. Vas, L.C.S., who, DINAJPUR.
when Collector of Dindjpur, obtained for us information from the
outlying places in his"district which we have ncg visited. *
In parts of the Dindjpur district red-stehmed jutes  greatly
prevail, the common one being an carly red called Meghndl or
Meghl4l, while the early green-stemmed seems to be aBsent. Then Raee No. 28,
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:tge:?x::dmber parts red-stemmed disappear entirely before the green-
Parban Faces. A consecutive examination of crops at Dindjpur,
atipur and Jalp4iguri led us to consider the Dh4}4 Bh4dy4 in all

three places as one race, and the same applies to L4l Bhidvd. The °

Hewti i i4 ‘also’
e raz:r Haimantif also' of the first and last places is apparently
WOA}; :;;b:tslpur the crops are about §o per cent. of a mixture of the
ro ! outyori,u 10 ﬁcr ;:)e.nt.‘ of Dh4uld Haimaniif ard 10 per cent.
oot 3150?}, . c:se u:é;{\)ur red Bhddy4 prevails. We believe
that this i & at Thikurgfon, but we have no precise
Inl the dlSll’lC.t o.f Purnedh at Bdrsoi green-stemmed crops are
:ie:;] e“t,Al])lutf it is very C(')mmon for the two Bhadiyas to be grown
Dhéul.é o om;l,—L—Dhéula.. Bhddiy4, L4l BhddiyA or Meghndl,
e ban 4l Hewti—are grown at Bfrsoi. At Kissenganj
e e ;etter than at Bérsoi, and the gresn-siemmed early
Plant te called Dhimar is believed by many 10 be a different
ace from the Dhdula Bh4diy4 with which we have been dealing. It
ma):rl}))e 80 ; but we have not experimental evidence. &
ull rez lery;, oth;r race th_at we discovered near Kissenganj was a
l reds ar:nf: Iearly Jute called L4l Dhdmar, which, if Dhdmar
o Pufneé,hls :;);o a race apart, but of that we have no evidence.
Kios ur vnd, duld Bhddyd and L{l Bhidyi are grown as at
at Forbis in'- t;:r the names of san patwd and Meghnil, and again
orbes rg{1 rng ; m:t\:(t’rgo;‘besg.an] there is really little but San patw4.
the s-'rfxilar sound of the v‘;:l"‘:ill‘zz‘t::z]? Hed perhaps on account of
e I;q 1: I:;xlte:e:;{ng to‘o‘)serve t}_mt at Forbesganj on the edge of
o g)e 0:) ’1 as in the l)ar]e.eling terdi a green-stemmed race is
o ne ly one grown. During the examination of many crops
sgan} we found a few dozen plants of Dhiuld Hewti whi(l:)h

hac come in b i
. y accident, and whi . .
importation of seed. ch we take as evidence of the

m"I'he Ble):ngs.l Government has establis
stati
ando}gﬁtyéug::f;,é e.md there we examined crops of Serdjganj Desodl
fnd Kdkyd Bom is:\boll:t ;vas evildent to us that the common jute of
- - I i
course much earlier than Kékv: B:;':b;““" fhan Desodl, and of
In tne district of Bhagalpus ; o
galpur, there i ittle § i

no.rthern subdivisions doubtless ;? l:uzl:mrlae s e st
neng}}:ourmg parts of the district of Dindjpur.
p]ame:s ar;xeosts; wester‘r. j‘u.t'e crops known to us and not ;own by

ose nex. Ujiipur on the western part of the district of

Darbﬁangé_ The pl
Jalpiguri, ¢ plant See'ms 1o correspond with Dhdul{ Bhidy4 of

hed a seced improvement

Ces as are grown in
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In the distritt of M4ld4, as in Purnesh, jute is called Patwd, and
Hibiscus cannabinus is called Aml4 patwi ; but jutejn Méldd has
only recently become a crop of any importance : formerly Hibiscus
cannabinus was almost the only one of the,two cuitivated, but now
it is not quite so abundantly grown. The cultivators except alorg
the Ganges banks opposite Rédjmeh4l know little of jute; the
settled Santdiis do not grow it, and the Bengali Mohammedans,
though they have recently grown a lot of it, have scarcely appre-
ciated that there are different races of it. The crops again—with the
exception of those on the Ganges churs, etc., opposite R4jmebdl ~
are very muc mixed,>-early green-slemmed, late green-stemmed,
early red-Stemmed and late red-stemmed all being evident in most,
together with intermediates that cross-fertilisation has produced.
Never except opposite Réjmehdl have we seen a pure éop, although
in some crqps'lhe eagly element prevails and in some the late;
and although® some crops have more green-stemmed plants than
others, and some have more red-stemmed. Not a few cultivators
recognise red and green as characters of distinct races and some;
times they have an uncertain idea that one is better than that other;
and perhaps sometimes a cultivator who picks his seed early, gets in
consequence a predominance of early plants in the next crop; but
that is by a chance only. Of recent years a good deal of seed has
been carried from village to village by men anxioug’to try the crop.

We think that but little seed has crept into Mdldd from the
Purnesh and Dindjpur districts; but much has come from Rd;j-
shéhi, mixed already as we see itin Maldd: and®this mixture of
earlier and later, reds and greens, is giving rise 0 a liberal supply

*of intermediates whereby the four extremes@ure being drawn closer

together. We may call the mixture the Mdldd mixed crop. In
some places near English Bdzdr it was seen on a very heavy jheel soil
and was not nearly so well grownas on higher land.

We found that in this mixture the Mohammedans near Mi4rd4
recognise the grgen-stemmed under the name,of Dudhsir (milky),
and the red under the name of L4l patwd (red jute) or Meghndl:
they also use loosely the word S4nchia (n very faintly sounded) as
more or less synonymous with Patwi, so that C. capsularis becomes
Tita Sdnchia and C. olitorius Mitha Simchia. Oaly ina few crops
near English Bazar was sclectior.l‘ of seed really eyident: geveral
of these were of late red-stemmed, and one was of early green-
stemmed. But near Muhipur, the crops ‘were more predominat-
ingly green, and on the low land at the intake of the river
M4hdnanda opposite "Rdjmehdl the crops wer? approximalely pure
green-stemmed or approximately pure red-stemthed and thev.yvere
well grown. The cultivators of these are setlers from the Nadia
district who are well accustomed to fairly good jute, and it is said
that they procured their seed from down the river.
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According to Hem Chunder Kerr (page 16 of his Report) &
jute called Mgniasi was, in 1874, grown in M4ld4 together with‘a
N4it4 patwd, N4It4 patwd is most likely one of the elements of
she M4ld4 mixtare, while Munidsi is the pot-herb to be mentioned
later on—page 104.

The M4ldd mixed crop is grown at R4jmeh4l and other places .

southwards between the Sont4l hills.and the river, especially on land
a litle raised aboye that given to the transplanted rice.” Crops
examined at R4jmeh4l were seen to have undergone a little selection
in different ways; so that one might be predominatingly early and
contain both red-stemmed and green-stemmed plants; angther late
but similarly with both red-stemmed and green-flemmed plants;

while a third might be found red-stemmed entirely but containing both
early and late plants,

At N4lh4ti two small crops that we examined contsined every
one of the forms early and late, green and red, but in unequal
proportions, so that in one red predominated, and in the other
green. o

In the district of R4jsh4hi jute is, by a very little, better under-
stood than in the greater part of the district of M4ldi: thatis to
say, though at Rémpur Bodlid the mixwre of races occurs as in
M4ld4, it becomes more common, especially east of Rimpur
Bo4lid, to grow crops in which early or late more strongly predo-
minate, and as far east as Nattor we have seen nearly pure crops
of early red aad late preen, while within a few miles of Rémpur
we have seen a pure crop of late red-stemmed. At Rimpar Bodli§
Meghldl is the name wsed for both early and late red-stemmed

Corchorus capsularis. The green is often called Sénchia or
Dhdl4 Sénchia. ’

We find much more C. oliterius in the district of R4jshahi
thas in the district of Mald4; but to this plant we shall turn
later. °

The district of Murshedabdd adjoins the Sont§l Pergannahs and
faces the district of M4ld4. In it, on the Ganges banks at Lilgol4,
there are very wide stretches of Corchorus capsularis, all the
four—ecarly and late, green and red being present ;—but a consider-
able effort has been made to keep the red out; so that the crops
are predominatingly green, and chiefly they are late green.

The cultivators of Lilgold are ignorart of the possibiktics of
Taces being early or late; and they call all their green-stemmed
Corchorus capsuleris by the name of Dudhsér or Dudhshér, and
they ~all all the red .leghndl. The early red we may now identify :
it is the pure early red strain found in the crops of M4ld4, the
Sontdl Pergannahs, and Réjshéhi; which we found pure at Nattor,
and purc again at Poraddha in the Nadi4 district.
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Berhampur is more in a region of Corchorus ‘w (égx RORUS,
C. capsularis, but both species are pre?em, th gfhr v bet.t 'a&ungmm-
cultivators apparently have . hitherto been in the haﬁuw BAD.
the first only. = We have seen a few good crops of the second; e
they are a new adventure. That geod «crops of C.capsularis
can be grown is shown by the way in which one of Desodl has been

produced in this year (19o7) on the new jute seed farm near

-Berhampur, - y

South of Berhathpur red crops are markedly, .preferred, and we
find small patches of pure red C. capsularis here and there
near the verp limit of, the district. The cultivators call }he plant
Tep4ri (meaning round) or Bhutkori (meaning ghosf's cowries). The Race No. 16.
latter quaint name we thought when we first heart.i it near Berha.m-
pur to be spurious, but when next day at Paldsi, sqgventeen .mnles
away, it was again used to us, and when later l'mder the spel-lmg of Race No. 13,
Botocari we fecogniﬁed it in Hem Chunder Kerr's report as in use

“in Birbhum, it was obvious that we had to acceptit, Tepdri or

Bhutkori the cultivators know to occur in two forms Lil (red) -and
Dhéul4 (green)—Ldlp4t and Dhdulapdt:—the two we found mixed
at Berhampur, but we did not see the green south of Berhampur,
it being apparently very rarely grown. S

It is worth the remark in passing that logal prejudices in ffwo'ur
of green or red are nowhere s0 strongly contrastegd as in the district
of Murshedabdd. One may enter it at the south end where there
is nothing but red-stemmed jute, and pass by so.me‘thi'rty-ﬁve miles
of railway to L4lgol4 in a region where ed is dlsq.edued and the
whole country side is covered with crops from which the ryots try
10 eliminate it. Let it be said, despite .Whatcver the culuvatgrs
believe, that no “one has yet proved that r.ed-stemmed plants give -
stronger fibre than green-stemmed, or whiter fibre than green-
stemmed, or more fibre, or ret quicker or more evenly,‘ or that the
reverse is the case. Experiment will now be turned to this, and, not
only will one point of economic-interest be tothed onthereby, but the
scicntist may find facts at the same time, which bear upon the value
in the plants’ economy of the red tints that nature provides so freely,

In the district of Nadi4 which comes next we approach NADIA.
Faridpur again. With the exception:of <he .soqu banks ?f the
Ganges the whole district is a segion of C. olitorius, and in the.
centre and much of the southhere is little else Abous Paldsi .
we find sparingly the Tepdri or Bhutkori menti?ned iust. abc{ve; Race No, 16.
other crops to the extent of 9o per cent. are red C. olitorius.
In the north, we have studied the crops at Poraddha, where about
70 per cent. of them are of C, olito.rius"and 30 per cent, ot
them C. capsularis. Of C. capsularis we there found a¥ early
green race, an early red race, and. a late gregn race, but
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these were often rather mixed together. "One of the first crops
examined, for instance, was late green-stemmed ‘wilh, scattered
through it, isolated plants of early red-stemmed capsularis ; another
was of early red-stemmed with a few planis of early green inter-
mixed and a certain number -of intermediates, The late green race
bears the name of Amonipatti, and the early green race may be
called Dhéleswar.

No crops of C. capsularis were found by us in the district
at any other place, though we have been infotmed that there are
some in the Chudd4dngd subdivision and also a few towards Nadif
town, which are called Sadu or Paturi, and that = race called
Kam4rj4ni is grown at Kushtea.

Asfar as we can tell the early reds of Porad4ha and i’alési in
Nadid, of Nattor in R4jshdhi and in the mixed crops of Rémpur
Bogli4, Mdld4, R4jmeb4), etc., are all one race, and probably it is the
L4li of Serdjganj. The early green which 1s presemt through
the districts of Nadi4, Murshedab4d, R4jsh{hi, M4ld4 and into
Birbhum and the Sont4! Pergannahs may be a westward extension-of
Desodl of Serdjganj or Aus of Faridpur or ol both, and perhaps
also of Kamirjdni. The late green which is so prevalent at
L4lgol4 and is abundant at Porad4ha is very probably Amonid of
FzTridpur and the late red of Poraddha, Palsi, Rémpur Bo4li4, and
mixed everywhere in the M4ld4 mixed crop is probably the same
as tbe Nibtd of Serdjganj which is our No. 25. It may not be
]u§tnﬁabl)' separated from the Meghndl of Faridpur, but so far as our
evidence goes, Meghndl of Faridpur is a little earlier; and itis better
:o err ?t‘prelsent on the side of too much splitting * than on the side of
00 much ‘ lamping ' : —we i :

Fatioen i racz Ng;' - keep it as Race No. 25, while Meghn4l of

In the Jheniddh subdivision of Jessore are grown races of jute
called respectively Kamdrjdni, Deshi and S4da. Kamirj4ni seéms
to be the same as the Faridpur Kam4rjdni. How the names Deshi
arld .Sédé are applied we do not quite know. In the south of the
d}strlct we get very litle C. capsularis, and what there is, is known
simply as Sdda titd pét, being a green-stemmed race, and apparently
the same as that so called in the neighbourhood of C;lcuua.

s On'the south of Jesscre in‘ the district of Khulna we are within
:0- Creillo: w.hcre CTohrchorus capsularis almost entirely gives place
v t‘.) b\e ox'cx:\xnsc.(l Chea::auc:s ofdcapsul'aris in Khulna are reported to
o the et Em:;app“eci'an Deshi; we do not exactly know
dsnb lhe‘u-Pefgafmal}s, C. capsularis is chiefly called’ Tita
pat: but 'Lanka gori, Ylimatpat, Hematgdr, Kosta pdt, Sanchi pit
anq Bu:pmél are other names that we find in use. The old name of
Ghl'nflllta-pﬂt which Voigt used in 1844 (Hortus Suburbanus, page
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127) and which is quolec.i in U. C. Dut’s Materia Medica of the
Higdus is rarely used now. S4d4 tit4 p4t, S4d4 lank4 gori, Himat pdt
or Hematg4rall belong to an early green-stemmed race ;eL4l titd pat
. and L4l 14nk4 gori both belong to an early red-stemmed race found

generally in small quantity mixed with the $4dd titd pdt and but )

rarely purposely cultivated. Hem Chunder Kerr's Sanchiranga pit
may well be the same red-stemmed race. His name Bugnal pit
suggests Boginilor red bogi. The name begi we know to belong
to C. olitorius. The origin of the name Lank4 gori is not clear;
lank4 means a chillie ; but if the name were connected with that, it
would only seem applicable to a red-stemmed race, and sddd lankd
gori would jardly be reasonable.

S4d4 tit4 pdt bégins to flower before July is out. On some sides
of Calcutta, particularly the west, there is none of it, all the jute
being C. olitorius, but on others it is fairly plentiful. Itis grown

* at intervals ail the way"down to Port Canning.

" L4l tit4 pét is the exactcounterpart of S4d4 titd p4t.

A late race had been seen by us in a small plot on the south
of Calcutta, where thesname Bomi was wrongly applied toit. It
is apparently something brought in from another district.

There is a very little Tita or Teto pét in the Huaghli district.

In the parts of the district of*Midnapur, which adjoin the districts
of Howrah and Hughli, cultivation of jute is much as in those two
districts. C. capsularis is there called Tit4 pit and Hanumdn
pit. We do not know how Hanumédn pdt is distingnished from
Tit4 pdt, but in the Tamluk subdivision We‘b‘slieve thag‘ a difference
is recognized. In the Contai sabdivision the nature of the jute
crops is somewhat different, and the names are quite different.
C. capsularis is ~called either Koshia or Jhot-pit. It may
be green-stemmed or it may be red-stemmed: if red-stemmed,
the adjective 14l is prefixed to the word Koshtd or to the words
Jhot-p4t. There is said to be a difference between Jhot-pit and
Kosht4, but thae difference has not been studied by us on the
spot. Koshtd is.said to grow taller than Jhof to give fibre not
quite so lustrous, and not to be grown as Jhot is for the leaves
which are dried to be used as a fever medicine, If as is said ina
report by Mr. N. Bagchi, Subdivisional.Offizer of Contd, sent to
us, that Koshta grows as high as Bajtri, which is C.-olitorius, it is
probable that not it but Jhot isthe Tit4 pdt of the 24-Pergannahe,
The other two races from Midnapur are then apparently the same
as the two Orissa races to follow. .

Lastly we come to the jutg of Orissa. Nalita, a word very near
to the Sanskrit N4dika, is the name adopted these for the jute plant,
and the common name for C. capsulari$, =72, Pita nalita, is of
course In meaning equivalent to the Titf pat of the neighbourhood
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orcaoros  of Calcutta, . Of Pitd nalit{ we have green and red-stemmed

FSULARIS races, grown in not very pure crops. Of the green-stemmed race,
some plants have green fruits and petioles, and others rosy fruits
and petioles. It is far more abundant than the red-stemmed race.
The red-stemmed may be called Nala pit4 nalit4 and the green-
stemmed Dh4ul{ pit4 nalitd or Deotd pdt. In one spot we found a
later crop, red-stemmed, called to us Barg pat.

To ascertain absolutely the rclationship of these three Orissa
races to those north of them is not possible, as they have never
orovision. been cultivated by the side (?f others, but we observed that the early
1}& 2:;:%‘; races seemed synchronous with the races of Calcutia.

o3¢ The late green-stemmed race has not been studied in cultivation,

and we leave it with the provisional number 3o.

Race No. 30.

C. capsularis grown for eating.

COMESTIBLE Before leaving C. capsularis for C. clitorius, it is necessary to
CAPSULARIS. mention sundry races of the plant grown for eating, and not for fibre.
Race No. 31. ~ In the fisst place, there is an extraordinary race known as Chira or
Munidsi at Pumedh and Kissenganj, a plant only found in gardens,
which has long very much toothed leaves, and attains a no greater
height than about two feet: the stem is very red, What we believe 1o
be exactly the same has been collected by Mr. D. Hooper, ona
fc?rest clearing—a Tipperah jhum—at Hazarikhil in the Chitagong
district. The local use was not ascertained, but as it was only

three feet high, it seems probable that it is a vegetable, and not a

fibre plant, This race was long ago found by Buchanan Hamilton

to be used as vegetable in Rangpur under the name of Marua.

In a paper published in the Journal of the Asiatic Society of

Benga}l, 1907, p. 633, we call it C. capsularis, var. Marua.

Races Nos. 32 Different from this race is the Chird-mir4 or Chirud or Miru4
of Jalpdiguri- which in two forms — green-stemmed and red-
stemmed — i3 to be seen in gardens about that town. It is &
very well-known vkgetable there, and when found is seen, unless
too young, to have been plucked over for its tender shoots. These
s}'xoots are not bitter. The Jalpdiguri Chird-mird grows threc feet
high, and has shortly rovate leaves very distinctly rounded below.
Red-stemmed and green-stemmed seem equally in favour. The

. plants seem ty flower earlier than the Jalpdiguri Bh4idoya—in fact
as early as any jute. Fem Chunder Kerr (Report on Atb? Cultiva-
tion of, a}nd Trade in, Jute, 1873, page 15) names a Chiral naricha
from Dindjpur which may well be the same 35 Chird. The second
half of the name is curiously like the word Narish, which (page 16)
he gays b‘elongs to jute in the -Chittagong hill tracts. \Ve have
named this comestible jute C. capsularis, var. pyrifolia.

( 426 )
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A third comestible jute’ we obtained in Jalpiguri under the same  CORESTIRLE
names as the list, and we have named it C. capsularis, var. CAPSULARIS.
corylifolia on account of the shape of its leaves., They are

. cordate, and very distinctly doubly serrate, with the main nerves as
in var. Marua, radiating from the base. | , *

We have only seen these three pot-herb races, and only from the
places named ; but C. capsularis is grown elsewhere for fond (vide
Hem Chunder Keir's Report, page 22, where jhe districts of Bankura,
Birbhum*(thana Bissenpur), Sibsigar and the Chittagong hill tracts
are mentioned as places where this is the case. "The leaves of the
bitter races arg used widely in Bengal in the form of an infusion as
a fever medicine or placed a few into the daily food under the belief
that they ward oft fever,

L]
Corchorys capsularis wild or run-wild.
- Corchorus capsularis has been seen by us or is recorded as __ WiLD
. ) . . . - CORCHORUS

wild (run-wild generally) from a number of places outside the-jute- CAPSULARIS.
growing area. R R

Edgeworth in the Journal of the Asiatic Society o.f Bu.engal, xxi.., :’gnﬁ:g&
1853, page 27, mentions it as in fields in the Bdnda district. Duthie
records that he obtained specimens from Bundelkhand and Rohil-
khand. The locality in Rohilkhand is recorded in the Dictionary
of Economic Products, paragraph C, 1847, by Sir George Watt, as
Judalpur on the banks of the Gumpti river: Judalpur in the district
of Shdhjehdnpur is intended, and some of the specimens (which
were obtained by Duthie's coilector HarsukB) seen by us were only
two feet high; they were called Harrua or Harrawa. Stewart (Punjab
Plants, 1869, page 2§) said that it was not finknown in the wild-
state in the Punjab. Someone, name not recorded, collected at
Hardur specimens of it which are preserved in the Royal Botanic
Gardens, Calcutta. It is recorded by Atkinson (Account of North-
Western Provinces, India, iv., page Ixix.) as growing in the Agfa
division. The late Mr. C. Maries collected it gt Gwalior. It was
seen by us at Chharodi, west of Ahmedab4d, five feet high asa
weed on the edge of a juar field, in 1903. We have seen it
from Surat. We have seen it to the north_of Bombay peas Bassein ~ Bombay.
at Nald Sopdrd and Nirmal. It was common round.a jheel at the
latter place on bunds in 19o5. In 190z it was in a garden and _near
it at Nald Sopdrd. T

It occtirsin the Deccan at Poona. In the Bombay Gazetteer,  Deccan.
xv., 1883; page 428, is included a list of the plants of North Kanara
by Talbot, who mention’s Corchorus capsularis as found sparingly
on roadsides throughout the district, and we havd received it from
South Malabar. Lawson collected it at Madras.

* [}
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M On the Chutia N4gpur plateau it is rarely to be found; the late
C'- C. B Clriuke collected it at Ranchi in 1873, the Rev. A.
ampbell sent it to Calcutta from Pokhuria under the Sant4li name

of Kashom ran. Mr. Campbell’s specimens by theii rounded leaves,

look very like the Jalpdiguri Chira-Mira.

Mr: C. G. Mackenzie Kennedy, Deputy Commissioner of Now-
gong, in 1897, sent to the Reporter on Economic Products specimens
of this jute which had .been found wild, stunted, and which were
confused under the name of Chak4-mdr4 with Melochia corchori-
fjol:mk. No ﬁpre is extracted from either it or Melochia in that district.

akdémdrd is the same word etymologically as Chiramira and the
s?cond half of it as Mérug, which belongs also to Corchorus olito-
n.us. 'It has been seen by us in a very brancned condition from
Tingalibam in the district of Sibsigar,

Masters recorded in 1848 that it was in the Angami-Naga hills
(Journ. Agric. Hort. Soc., India, vi., page 41).

Kurz in his Contributions to a Knowlegge of the ‘Burmese Flofa,
%38!2 130, says tlfat C. capsularis is cultivated all over Burma.

e have seen specimens which he collected on the Southern Yomas ;
and we have found it ourselves at Kyauktaga in Pegu, at Kamaha;
near .Bhamo and at Myawadi in the Amherst district on the Siamese
frontier. It was wild in each of these places, and at Myawadi
gb;;: was said to be made from it by hand-stripping without retting.
h:ve éttx)g}erds.outh .it occurs in Perak, whence various collectors
o S"axir:e‘ 1; Ridley (Malay P}ant Names, in Journ. Roy. Asiatic
: " s,.. 1897, page 257) gives a Malay name for it, orz.,

unarong betina. It occurred wild in the morass of Parang in
i]:;l; :b:))u; xtShzo fmd had been cultivated in other Malay Islands as
cuhivafionsin Ifoi::s:f(R;m’I\)If', O el
Seienes, Tokyo, nus ‘p' zg;)e Matsumura and Iayata in Journ. Coll.
indi’l"hte wa}_:' the plant grows in' thc'se widely separated localities
cates how easy of cultivation itis. Itis the need of stagnant
watef f'or retting which has limited the area over whjch it is cropped;
and it is the abundance of jheels which has caused superior race;

»

14

L4 ’
giveIt :;;;}wd\;:‘ll' . It))uvt hto the form of a table our results. \We
are very comm.cr)‘nCt é district, using capital leuters for races which
table foilows, earl and using italics for red-stemmed races. The
has been a m»mar)&;aces to the left, a.nd late races to the right. It
should b y er o. som.e debate. with us whether Dhaleswari No. 7
e reckoned as mid or late: it is later than Udhap, but earlicr
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Meghnal No. 22 .

Dhala heotia No. 24.

.. Lal heotia No, 25.
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( 43 )

The Races of Jute. (7. H. Burkill and R S. Finlow.)
[ )

The table brings out graphically certain points. It emphasises
dhe general lateness of the southern crops andthe earliness of the
northern cr6ps. It emphasises the greater attentioh to selection
that the ryot has exercised in the districts along the big rivers whereby

. he has there produced more races tham elsetvhere ; and it emphaslses

the peculiar local prejudices in the matter of colour of the jute plant.
These points are particularly interesting.

It will perhaps be well to leave discussion of this red choice until
C. olitorius has £1s0o been considered, and therefore we turn to the
question of selection. We have shown how innocent of ideas regard-
ing earlinessmand latengss the ryots of the newer jute districts are,
80 that they are content with a very mixed crop. Certainly in these
mixed crops we get many intermediate plants which fruit along with
the others and in the course of time would appagently make the
mixture into one series. These intermediates the more skilled ryots
of the Faridpur, Pdbna and Dacca districts have tried to remove at
Jeast from their best crops. Thus it comes aboat that in those
districts there is an ordinary race —the Desi or Desoil—and with it
other better crops that on examination are seen to be less variable,
f.e.,, more carefully selected. This is well exemplified at Serdjganj,
where Kiky4 Bombdi has not the variability of Desodl, or at Madari-
pur, where Udhap has not the variability of Sutpdt, or in western
Mymensingh, where Parbatyd has not the variabilily of Aus,

The specially selected races lie near the ordinary or desi races
each in their own districts. For instance, the selected races of Farid-
pur are late like the country races, and ih Jaganndthganj we get the
early selected Bardpdt by the side of the earl) country Aus.

The tendency for the ryots in the North to grow earlier races than
those of the south®is no accident : it is connected with the climate, the
rise of the rivers, and the needs of the particular kind of rice or
other crop that alternates with tbe jute.

The branching habit has certainly been selected out of the, best

varieties. R
It is a question if any do better in water thhn on moist land, but

gome are said to have been selected the more effectuslly to withstand
the injurious effects of flood-water than others.

With the table above and after sreacing these Yemarks the
reader who has perhaps been rather bewildered by the number of
races that we bave kept apart—tentajively —may perhaps feebsatisfied
in grasping the idea that the species C. capsularis is one which culii-
vators of it for fibre have broken up into four divisions, early green-
stemmed, early red-stemmed, late green-stemmed anq late red-
stemmed, and, having done so, have procegded to develop out of
these four main divisions a number of loc2l modifications;*chiefly
improvements. . .
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This view is simple, and it only rests to add that those who have
grown C. capsularis for the pot have made other distinct races out
of it, which cotld not well serve for fibre.

. The local modifications just spoken of are of the first importance
10 any one staning to improve further.

Corchorus olitorius, Linn.

About Calcutta where C. olitorius is eaten as a pot-herb and C.
capsularis considered a medicine, the first is called Mitha pat or
sweet jute and the second Tita pdt or bitter jute. The name Mith4 pit
becomes in Orissa Madhur nalita, with the same meaning (madhur-
sweet ; and nalita which is from the Sanskrit n4dik4, ‘paving become
the equivalent of p4t). '

Near Calcutta, all round Hughli and Barrackpur, and up to Kalna
on the west side of the river or to Rindghit on the east we have two
jutes grown extensively in adjoining plots. The one is green-stem-
med and the other is red-stemmed ; and the cultivators are at some
pains to keep them separate. They are respectively Desi pit and
Desi Ll pét.

In very many parts of their area C. capsularis is wholly absent,
and it is quite unnecessary to use the word Desi as a distinctive adjec-
tive: in those parts the first becomes Sida p4t (white jute) and the
second L4l pit (red jute), as for instance the custom is on the west
side of Howrih and about Bardset.

Desi pat and Desi 14] pit difier in colour of stem only, and not
at all in the time of ripening.

At Hughli no other races are grown, but at Bongong, besides
these two, there seems to be a still later race calied Bodan, which
on August 20, 1906, was not even in bud, whereas at Burdwan on
August 10 Desi pdt was in flower.

Rodan has green stems. We have nothad an opportunity to
study it properly.

On the banks of the Ganges about Faridpur we bave red and
green-stemmed C. olitorius. Bagi or Bogi or Bomi is the name
of both ; if green-stemmed, it is Dhiulesbogi or Bdgi, if red-stemmed
it is Ldl bogi or bagi or Ndl bigi. Bdgi or Bogi or Bomi, when used
alone, generally mean the green-stemmed plants. It is said that the
word Bigi is derived from B4g or Bk a stock, but it is not clear why
it shonld be applied.

At Rdjbiri, Pachuria, and other places in the west of the Farid-
pur district this plant is calied Sutnal4 (i.c., thread reed).

Bdgi or Bomi spreac’s down through the Nadia district to meet
the Highli Desi p4t‘ncar Rindghdt, and spreads westwards in
Murshedab4d, where it predominates over other jutes,
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We need now to compare the Desi p4t of Hughli with the Bogi g‘:ﬁg&‘}&?
of Raridpur. The two were grown together at Bardwén and Pusa
in 190z, 1903 and 190y, the latter under the name of Sutnald of
R4jbéri. After 1904 the Sutnala of the Bardwdn Farm was changed;
either the seed of it and of a race called * Halbildti ” were inter-

changed, or more probably they were mixed by some mischance. .

. Bardwin Experimental Farm.

*
Desi LAl pat of tHughli. Sutnali of Rajbiri.

1002.
- . .
August 28 . . Hardly indbud yet . . Karly fruit mearly fully
@ . Sormed.
1903 . R
August 2 . . .*No sign of flowers . . . In flomer. .
° .
1904 .
August 10 . . Nosign of lowers . . In flower.

September 22 . In flower with some fruits full Still flowerinyg ; some frusts .

size, But none ripe. ripe.

We shall usc the above races as standards for comparison and
may now take the jute area, district by district, in the order which
we adopted for Corchorus capsularis.

About Faridpur most of the crops of C. olitorius #re of Dhdules- Farldpue.
bogi or Dhéulesbdgi; but Ldl bogi or Rangabogi is not uncommon. Race No. &.
Rarer than either of these is a late red race_cailed to us by a culti- Race No. 2
vator Meghnil or N4lpét, which race apparentdy is the séine as Deshi
141 pdt. .

» At Go4lundo the same three races of C. olisorius occur, and at
Pachuria the first two. The names Emtdl and Bomi are in these
places sometimes substituted for Bogi. Round Maddripur the two
Bogi péts occur, Dhdulesbogi being by. much the commoner,
They are grown on the Ligher banks of the rivers close t:) the crop$

of Sutpét (for which sce page 47 above).

L]
These two racs further extend into the district of Bdkarganj. Bakargan}
In the Dacca district the word Bogi is displaced by Bangi or pagea.
Bhangi. .. o

The origin of the word bangi is very obscure. It denotes cotton
in Behar, and has apparently done 50 for a very long simg. \Ve. Yace
its use for jute back in India clearly tor tnly sixty-five years, e, (0
O'Shaughfiessy’s Bengal Dispensatory, where it appeais as bhungee
(page 229) ; but then the literature of jute is very meagre before tl?at
date. Hem Chunder Kbrr (Repott on Cultivation of, and Trade in,
Jute, page 14) said that the word cqming from b'Qanga:Canna:hiS
sativa, was not in use amongst the Bengalis, Whether he was right
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regarding the origin of the word or not, we cannot say, but in saying
that bangi was not in use, he was certainly wrong and inconsistent ;
for he himself quotes it on page 15 as in current use in the district
of the 24-Pergannahs. '

Rumpf’s remark¢ (Herbarium Amboynense) lend a little colour
to Hem Chunder Kerr's suggestion that bangi is derived from
the name of the Hemp-plant, for they show that in the latter part
of the seventeenth cenfury people did not think jute and hemp very
different, for instance Rumpf says that the plant grew like the hemp
plant, and the fibre was used in Arakan much, so that it was called
“ Cannabis aracanica” and, where introduced into the Island of
Beeton, Gandja. -

However, it is unprofitable to pursue the name ‘bangi ’ further
since no meaning can be ascribed to it in any way connected with
the characters of the races to which it is applied.

Bangi of Narsingdi, Dacca, has been cultivated -at Bardwén;
and compared with Sutnald it behaved as follows. There is little
doubt upon the identity of the two.

Bardwdn Experimental Farm.

Bangi of Narsingdi. Sutnald of Fasidpur.

1902.

August 28 « With full-sized fruits . Fruit ncarly of full size.
1903.

August3 . o « In flower, . In flower.
1904.

August 10 + In flower and with young fruits 1 fower.

September 22 . With some fruits ripe

« Still flowering ; with some
fruits ripe.

The Bangi as grown at Narsingdi is usually green; but we find
there also tll red crops of a rate called Deonally4 (meaning
Divine reed-jute), and more sparingly similar green crops. These
‘ mixed ' had been cultivated at Bardw4n and were found exactly to
correspond with Desi pét and Desi L4l pét of Hughli. We have seen
excellently'grown crops of them near Narsingdi; the plants as much
as 15§ feet high on Sepiember 1 7th just before cutting,

Halbildti of Tippera ie known to us only from the Bardw4n
Farm Experiments. It is a tall late green-stemmed or rec-stemmed
jute not appreciably differing from the Deonally4 of Dacca. It is
unnecsssary to give a table of the way in which the two behaved as
regards flowering v.me, etc, for they were exactly the same.

The common name in Serdjganj for C. olitorius is Toshi or
Tosa, beit green-stemraed or be it red-stemmed. Both green-
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stemmed and red-stemmed are besides often called Bardpatd, These
Seréjganj plants ate late ; comparing them with Desi L4l .pét, we get
the following table, which indicates no differences :—

) Bardwdn Experimental .Farm.

Tosha of Serajganj. Desi LAl pit.
1902. .
August 28 « . Buds just mature . Hardly in bud yet.
L4
1903. .
August 2 , . No sign of flowers . . No sign of flowers.
L]
[ ]
xw“ . .
August 10 No sign of flowers . . No sign of flowers.
; frui ite full In fRower, with some fruits
September 23 . lnsg'll(:/er ; fruits not quite fu e e e
!9&. . .

August 26 . 7. Justin flower . With flowers,

September 15 . No flowers left ; fruits not ripe No flowers left.
yet.

*The same races exte.nd 1o Jaganndthganj, Sarisibdri, Kamdrjdni
and other places close to the river, but no C.olitorius is to be founc!
towards Jam4lpur. The wotd Tosha becomes 'I‘ollx'; at Jaganndthgan]
and is applied more strictly than Tosha at Serdjganj to lht.! green-
stemmed plant; while the red becomes Pak Nallyabr Nalita (Ze,,
Pucca Nallya or Nalita, the genuine red jute). :

Nibta is a name sometimes used for Toll4, and as at Serdjganj
the name Bar4pat4 also: but there is also ancther Bardgatd at Jagan-
néthganj (see page 67). ' .

> The crops of Pak,Nallyd are not many, but very conspicuous in
the neighbourhood of the first two of the places named above. The
Jagannithganj ryots keep the red and green-stemmed plants more
asart than do the Serdjganj ryots. o

Pak Nally4 was grown at Bardwdn andis still being grown.

C. olitorius is apparently very rare in the digrict of Bogra.: we
found none of it at Fulchdri or Bogrd when we were examining
crops at those places, and have been unable to examine closely the
crops which we saw elsewhere. But it has been reportedto us by
Babu Annadhanda Sen, Manager of the Jatpur ‘Goveronment Estates,
that two races are known called respectively Dhula.Kochan and Lal
Kochan, and the specimens kindly sént 10 us are of the fate green and
late red races apparently identical with Toshd. In Rangpur again
.C. olitorius is very rare and so also in Godlpird. We have not
seen it in either district? In Jalpaiguri it is hardly grown as-a field
crop, but it is grown somewhat fregly in gerdeng for eating, an"d is
called Méru4, a name already met with as applied to C. capsularis

(see page 104). '
( 435 )
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The cultivation of this M4rd4 occurs also in the Darjeeling Terdi
and ip the northern part of the Din{jpur district. We have seen, at
Du:xa)pur ctops of C. olitorius grown partly for fibre and partly for
eating, under the name of Amond. They were very red-stemmed
and late ; apparently this Amon4 is Tosh4 of Ser:ijgani again. 1f red,
in the Nawdbganj subdivision of the district, it is called L1l Mad4i,
and if green-stemmed Dh4ld Mad4i: in the Gangardmpur subdivision
it is called Bamukchi or- Bomukti ; and further it is reported to us
also to be called B4bn4 in one part of Dindjpur.

Apparently Dindjpur only contains late red-stemmed and green-
stemmed races, being our races Nos. 1 and 2. '

At Forbesganj we found C. olitorius in gardens grown for a
vegetable ; but never in fields. It was red-stemmed and called L4l
pét or Meghnil. As a vegetable also the species is grown in gardens
at Kissenganj under the name of Muniasi, at Araria as Gorson, at
Plurn.eah a; Ghoréka, but in a dwarf race, being only twe feet hiéh :
also in gardens of the distri i
rown o xton e G, ::t of Bhagalpur is the same dwarf race

In the district of M4ld4, C. olitorius :s
plants are found in the crops of C. caps:lsa.ris, nl(::a:c;::lp;:c‘l“e:ﬁ'y
and certainly equivalent to the Bogi péts of Faridpur. Cuhivato;s'
there call them Hemtdl. They may be either red-stemmed or green-
ste.mmed. And again in the very north a race called Muniashi.
which we have not seen, is a little grown: it may be the dwarf
comestible race. '

At Réjshdhi and Nattor, as well as batween these places, a very
considerable proportion of the jute crops is of C. olitorius’tall an:i
late., called by the cultivators Bardpit or Mitha Sdnchi (s we;l Sanchi
c.r jute). Itis Loth green-stemmed and red-ste;nmed and does not
(!lffel' from races Nos. t and 2. When green-stemmed it is some-
times called Dudhris. But again at R&jshihi we have crops of
early green-stemmed and red-stemmed C. olitorius, which are our
races Nos. 4 2nd 5; the carly red-stemmed is less abundant than
the early green-stemmed. The Rjshdhi cultivators know very little
about these races which they grow : many of them hardly understand
that there are early and late races.

A few red and gre~n-stemmed early plants of races Nos. 4 and §

N - i . .
occur among the crops of C. capsularis at Rdjmehil—accidental in-
trodections only, just as they are. in the district of Md!dA,

~ In the district of Murshedabdd C. olitorius is known r1 Lilgola
in the north and called Emtdl, but we found no crops of it there. At
.Berha.m,pur and southwards, this species is plemtifully grown, partly
in the early races and partly in the late. At Berhampur the crops
are of green-stemmmed and red-stemmed early, intermixed, and with

occasionally late green-stemmed plants in them also, The Bengali
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cultivators speak of the plants as N4l pét or Megh!4l pdt and Dhiuld
pét, or the late green-stemmed at Dudhshdr pit. Inthe very south
of the Murshedab4d district red-stemmed late crops occur plentifully,
which are identical with the Desi L4l pdt of Huyghli, and may be
called Kuchmardan pit. '

The district of Nadi4 produces all the four races—carly green-
stemmed and late green-stemmed, early red-stemmed and late red-
stemmed : towards tHe south the crops are mostly late ; whereas
towards the north they are mostly early. South of Ré4n3ghdt crops of
the Desi p4t and Desi L4l p4t of Hughli are everywhere. North of
Rénighdt we get the Bogi pdts of Faridpur, generally mixed as
about B4guld afd Chugddngd, but more separate at Poraddha and
places in the north, These earlye races are spoken of as Desi at
B4gul4 and Chuddéng4. . *

At B4gul4 the late greep or Desi pit of Hughli, is mixed a little
with the early, dndvis called Amona pit. At Chuddéng4 it is again
present. At Pél4si early raceS, mixed, are more common than late
races, but both are present. The late races are called Bombdi, and
the early races Desi : red rices are sometimes called Meghndl. At
Porad4ha there is & marked prejudice in favour of green crops, which
results in the early crops being predominately green and the late
crops generally wholly green. The late green is called Amona.

In the district of Jessore are grown the Desi pdt and Desi L4l pat
of Hughli : and besides there seems to be at Bongong the stll later
race—our No, 3 above on page 110. This race needs further
investigation before its existence can be definitely established. At
Bongong the Desi L4l pét is generally called Kdrtiksdl (ripe in
Kirtik or October), and the green-stemmed Dh4ul% p4t or Gangdjoli
(white like Ganges water).

In the 24.Pergannahs there are only the two late races and

"so also in the districts of Howrah and Hughli. They are com-

monly called Desi pt, or near Calcutta, whither men from all parts of
Bengal bring the words of their own districts, the nagnes Jf Emtdl
and Bogi or Bomi are’riot strange. The name Himat pit is also
used; and not infrequently to distinguish C. olitorius from C. cap-
sularis, the adjective Mitha (sweet) is inserted, so that we ge the
expressions Desi Mith4 pdt and L4l Desi Mitha pit. 'I‘ow.ards the
Jessore boundary we get in use the names Kdrtiksdl .and Dhduli
boran, the latter being applied in the same way as the name Dhdul:
p4t mentioned above. ) .
Roxburgh (Flora Indica, ed. C. B. Clarke, 1874, page 429) speaks
of jute as much cultivated sin Bengal at the beginning of the last
century under the name of pat and adds that a,redd'wh variety was
called Bun pat (modern spelling ban p&l}. The name should mean
“wild jute’’: but in the name Bangi was certalnly the origin.s
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115

CORCHORUS
OLITORIUS.

Race No. {;

Nadia.

Races Nos. {,
2, 4 and 5.

Jessore.

Race No. 2.

‘Race No. 1.

b ]

24-Pergan-
nahs.
Howrah.
Hughli.



116 The Agricultural Ledger, 1907, No. 6.
CoRCHORUS Hem Chunder Kerr, in his Report, page i5, and Appendix li

}11335 a‘long list of names used in the 24-Pergannahs, Bangi pdt and
Hang; L4l pét among them, as well as Bogi and l.akhipur bagi pal-
e has also a Lakhipur dholi pat and a Lakhi phul pat. In respect

to the names Lakhipur bagi and the Lakhipur dholi it does look asif 8 -

contrast was intended between the red (bagi) and the green (dholi)
which would run on all fours with Roxburgh's use of ban (fof

bangi) as indicatihg a red-stemmed race. It is protable that the ’

nDam.es in H.em Chunder Kerr's report are to be assigned thus :—t0

: ::;{ ;‘)):tt, ::3 }'J)e:;, _Pat, Sada dhakai pat, Lakhipur dholi pat, Aman

dhof p akhi phul pat, and to Desi lal pat, his Bangi lal pat

gri pat and Lakhipur bagi pat. The unqgualified names of Bangi

p;;and‘ Bogi pat may be the one or the other. What his Ghrit4 k4o

::ho : gatthwas, we do not know. However, this we believe, that

desc[r;ibedfa names are many, the races are but the few that we have

Widnapar. o ‘I}!‘l l\él'ldn.apur C. olitorius is fairly abundant near the borders
of ¢ ¢ disricts of Howrah and Hughli. Lanka Gurya, Laskaf

aniand Dulal are saidto be its names used in the Taml,uk sub-

division. We have not sucessfully identified these three names with-

plants: but Lanka gurya is the same nim

: e as Lanka gori ka

RaceMo.1  8ori about Calcuatta is not C. olitorius but C c;p;uﬁ::'li’: e

Bacevo.z g 1I.n tﬁhe Contai subdivision C. olitorius is called Isaitri pdt and
Ha uh[i\..t. ‘It 1s green-stemmed and late, being the same as the

sainsore ugr ox ge.sn pat. RQd-stemmed C. olitorius is also a little grown-

Cottaore , rissa ?xtends §panngly the cultivation of green-stemm
ate C. oh?onus, which is there known as Madhur Nalita (¢
sweet reed-jute) or Nakred Nalit4 (ie., stick reed-jute) or Tarikani

Nalita or Kusta Dhanialia (meaning of ‘the last two uncerain)- |

We found but a few crops of it in 1905 between Cuttack and Shishud

and near the Baitardni river towards 14; i i
, _ fjpur. T arying
from a rgddxsh green 1o pure green, Hipur ey diffred, v

Wild Plants and Races not grown for Fibre.

%137 Jg"d The following arg the places outside the jute cultivation ared
%{{%‘%‘.{g where thF lox?g podded jute is knowr. to us to grow, Itis record
.G}E#'}IGP&R (from Gujrat in the Punjab (Gazetteer of the Gujerat District, 1893

INDIA, Page 14) under the nae of Bahdrphali—a dwarf plant, eightee®
Panfab plaig, inches high. It is common at Lyallpur in the Mia‘nwaii district
atfaining on the best land as much as four feet in haight. It has

been sent to us recently from Dera 'Ghazi Khan on the Indo%

where with C. trilocularis it is confused under the name of Séri

Biplee. In 1888 Mr. J. F, Duthie distributed both species from that

place ander his number 7121 ; 50 that there has been no very recent
( 438 )
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introduction of it. We have no precise information regarding the  DISTRIGE

. ST . - Tlo
kind of ground that it lives in nor its abundance. CORCHORUS
1 ) ) OLITORIUS.
t grows at Kangra — a race with small leaves, of which We have yqpth.
notseen enough to report on. Eﬁ:ﬁ;‘u

Sir George Watt collected Corchorusolitdrius at Sunion
the Sutlej, north of Simla, altitude 2,000 feet, and a correspondent of
his, Mr. E. R. Johnson, collected it below Simla at 4,000 feet. Both
speciméns are, small, those from Suni ‘being 2—23} feet high, and
those from 4,000 feet being only 1—1} feet and in seeds» Sir Henry
Collett (Flora Simlensis, 1904, page 65) says that the plant occurs
up to 4,000 feet, most frequenyy as an escape from cultivation, the
leaves being ezten as a vegetable. T. Thomson collected it at
Rémpur, which is stilﬂxigher up,the Sutlej than Suni. Sir George
King collected it in Garhwi4l. Atkinson in the Gazetteer “ Hirgalayan
Districts, 1882, page 733, says that it is found in the Dehra Dun
and is called Banphal,—a fame thought by Dymock to be a corrupted
form of Rhauphali, the well-known name of Corchorus Antichorus. )

One of us has observed it twice wild at the upper limits of the sal Nepal.
forests of the Nepal terai—once under Nidkot in the Trisuli Valley, .
and once between Bhimpede and Nimbu4-tdr on the direct road
from Raksdl to Khftmandu. The plants were but two feet high.

We have received specimens from Saharanpur of undoubtedly gglotvo‘g“s
wild origin and of small size, attaining a height of twq feet only. '
Kanji Lal in his Forest Flora of the (Dehra Dun) School Circle,
North-Western Provinces (Calcutta, 1901, page 45) says that the
plant is to be found wild at Dehra Dun and in arge quantjty in the
Pathri Forest, Saharanpur Division. The wool is there used for
making couniry matches. Edgeworth (in Journ. Asiatic Soc.,
Bengal, xxi., 1852, page’ 27) records obtaining it in the Banda
district. Munro (Hortus Agrensis, 1844, page 9) said that it was

Murray (Plants and Drugs of Sind, 1881, page 64) records that gg‘ﬂ::g
itis found wild in Sirtd, and adds that itis called Bun pdt (literally
wild jute) —but see the probable origin of Ban phal abdve. Woodrow
has collected it in Sind, locality not recorded. He has collected it
also in Gujarat, locality again not recorded.

A very distinct race of C. glitorius is cukivated as a pot-Nerb Fojthers
in Alirajpur and Narsinghar under the namné of Rajam or Badari-
zan. The first of these names is applied also to Corchoruss
trilocularis, which is there eaten by the Bhils asa vegetable. This
form of C. olitorius that is caten is only a couple of feet high.

At Bassein, north of Bpmbay, C. olitorius occurs plentifully
on the bunds of rice-fields. Nouse is made of it Nasves some-
times call it Kangi, evidently in confusion fot Sidu cordifolia. -
Cooke (Flora of the Bombay Presidency, i, 149) quotes colle.ctions

( 439 )
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for ‘t near Bombay of more than haJf a century ago., Our Bassein
specimens are rather small.

We have seen it.at Poona growing very branched as a weed in
gardens. Co.oke refers 10.it as a weed, and has himself collected it
at Poona. Ritchie (teste Cooke) collected it at Belgaum and on
the Rimghat, west of Belgaum. Talbot, Bombay Gazetteer, xv.,
page 428, records it as occurring at Tellapur. Perrottet collected it
in the Shevaroy Lills. Rice mentions it (Mysore apd Coorg, i»
1877, page 53) as a vegetable of Mysore, put into curries and called
Kotra goraji. )
. Thwaites in his Enumeratio Florae Zeylani.ae says that in the
}sland of Ceylonit was “very common " This statement seems
incorrect ; for Trimen (Flora of Ceylon, i., page 182) says that
he had never met with it. However, there is evidence that it has
in Ceylon, for Moon collected it at Kalutara and Garduer st
Bintenne, ' )

.In the Godaveri delta we bave seen i d
.Ra]amnndry, common there on lands not irrigate:it. a.;ts l;:‘a‘:;n?f!
it was growing mixed with cotton and arhar above all irri ]tion At
Samalkot it was growing on the sides of raised footgzths . We.
have seen specimens from the Godavari district col!ec.ted at
DaY)'patnam by Gamble and from Adyar near Madras, both of
which are small leaved and may well be the same pot-her{) Elliott

(Flora Andhrica, 1839, pages 145 and 151) records it as growing .

in Gfm]am, and names it Parinta, Mohideen Sheriff in his Materis
Medica of Madras pames the leaves as Punnak-kirai or Peratti kirai.
It occurs on the Chutia Nagpur plateau as shown by specimens
c_ollected at Gurhina in Lohadga by Mr. C. B, c;uie:rowins
:Ix fget high * Haines has collected it in Singbhum. Buchanaf
amilton collected it in 1811 at Dariyapur in th: district of Gays-
Hem Chunder Kerr (Report pn Cultivation of and Trade in Jute, 1874
page 39.) speaks of considerable cultivation of this species of jute for
::(t:?gd :‘ t}}:et Kaths\l subdivision of Burdwin. Masters in 1848
rded that'it could be found i ami- i
Journ. Agric. Hort. Soc., India, vi,, ;?).the Argumi-Naga hill =

I.“ Burma, Corchorus olitorius has been found by us 3t |
Pac.i.\ung on the l:)wer_ Irrawaddy, south of Prome : at Monywa on the
C.hmdwm, and at Momouk, east of Bhamo, fust ,at the foot of the :
Aills whereon the Chinese boundary runs. The plant grew about -

4—s feet high, and was much branched. From :he Records of
the Government of India, is reprinted in the Journal of the Agricul
tural fm.d Horticultural Society of India, ix., 1857, page 17 a statement
that it is wi]q near Rangoon. We have seex{ specime'ns collected

———

m— PE——

. f Chatia N i )'.l'onlry of
vis C. acutangrdus, ‘L't:‘mk.agpur in the Dicti
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by Aubert and Gage in Minbu and by one of the Calcutta Botanic
Garden Collectors, At the mouth of the Mu river near Myinmu,

- district of Sagaing, we also found it asa curiously deveboped plant

gpreading out along the ground. One of the specimens from Dera
Ghazi Khan has branches spreading from. the #root; and it is not
improbable that the similar habit of the plants in both these dry spots
is & result of the dry climate.

It is found on the Shan plateau *and in the neighbouring parts of
China. And it is found in Java and other Malay Jslands. Rumpf
records that two centuries ago it had been brought to Amboyna from
China, and it was.then in Arakan and Bengal. To make it a profit-
able crop hgg once or twi.Ce been attempted in Java, but failed,
leaving apparently the plant established wild in the marshes of Parang
in the province of Buitenzorg. ‘It is called Djepon in Java, Tijsmann
and Binnendijk (Catalogus plantarum quaein Horlo botanico Bogorenst
coluntur, Batavia, 1868, p. 199) speak of a dwarf variety as known
to them in Java. Miduel records that it was in the Sunda Islands
and Timor about 1850. It is said to occur in the Philippine Islands.

Regarding China we have Rumpf’s statement that the plant
was introduced into Amboyna from China, and Loureiro’s old
statement (Flora Cochin-Chinensis, I, 1790, page 408) that it was
cultivated in the province of Canton, the record of its occurrence in
several places in Formosa (vide Indian Planting and Gardening, 1904,
p. 212, and Matsumura and Hayata in Journ. Coll. Science,
Tokyo, xxii., p. 64), and the statement of Franchet (Bull." Soc. Bot.
de France, xxxiii, 1886, page 441) that the Abbé Dglavay sent it
from Ta-pin-tze in the province of Yunnan. .

These remarks complete the eastward distritution of Corchorus
olitorius. Westward of India we find it establishéd as an important
pot-herb of the Levant, under the name ¢! Melokyeh in Cairo
and Syria, or of Mouchlia in Crete. .

Kotschy collected the plant in Kordofan. His specimens carry very,
long beaks to the fruit, which probably are marks of a disginct variety.

The plant, as we have seen it offered in the *Cairo bazaars, is
but two feet high at flowering. The interesting speculation that it is
the Maluch which is mentioned in the Biblical book of Job need
not be gone into here. R « 7

Corchorus olitorius does not dffer the same difficulties to one
studying it as Corchorus capsularis does. For *in the %irst
place we do not find that local improvements upon the four divisions
of early green, early red, late green and late red have been made by
the cultivators. So much so is this the case that we admit byt five
races besides a dwarf pot-herb, and the fifth of them—the very late
race from Bongong—is of somewHat doubtful &istence. In the
second place Corchorus olitorius as a fibre plant hys a much
narrower distribution than Corchorus capsularis, a distribution
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80&%0? ‘1101'1](;1('!1“8. more or less with that of the late races of C. capsularis. A List of the Vernacular Names applicd lo Fule in the East. v)lligésa{'lé‘nu
- tself in its la.te races later than the latest races of Corchorus Agniswir, meaning very fiery, applied to Race No. 10 of Cor- of l’i"ilﬂl?‘rs:
D"?:ML“ ::l:ﬁsum‘s’ it is still more markedly southern in Bengal proper chorus capsularis in Dacca. . e
nga they. With its two early races it occupies a peculiar area— . Ahee pata, satd by Hem Chunder Kerr to be used in Kamrup.

chiefly in the districts of Faridpur and Nadi4, in which they are
founfi on the banks of the rivers, about the villages, where the flood
!)ut little comes. These early races are mature and ready for cutting
just before the full flood-time arrives. The early and very high
floods of 1906 caught them and killed them : but as a rulé this does
not happ.en. No doubt cultivation of these early races has been
a.dopt'ed in those places because they are so opportune in their
nipening; and further the cultivator wno makes his own cattle
halters, and the like things, is indifferent to colour for that purpose
and does not seek the more silvery less stout fibre of the many races
of Coxjchorus capsularis which he might cultivate to ripen at the
same time. However, this is but a partie] and not a complete
exgl;x;au.on of the local abundance of early C. olitorius in Faridpur
an ac?na,.and its great rarity a little way north of the river Ganges
in the districts of Pabna, Daccs, Mymensingh, etc
Not very much trouble is taken with the eariy races: they are
tgheneraltlly mixed together, red-stemmed with green-slem.med; and
B:t v;;iz::tthve]ry markedly branches at a height of about five feet.
or b ¢ e ate}:aces much trouble is taken, and a visit 1o Hughli
ot :ny other centre of their cultivation impresses one at once
ih the ar): de w}.:;ch the red and the green are separated. Also
(be coons oF ari ;;umnto which the late races sparingly penetrate,
by oo of em whtn found.are generally pare,—preen-stemmed
y » anc red-stemmed by itself. However, at Serjganj and in
the Dacca district this is by no means always e(: e .

We give a table to indicate the names by which the four well-

ﬁ .
defined races most commonly pass in the various districts.

Early green.| Eaclyred. | Late green. | Latered
Faridpur . b, . | Dhaulesbogi tbogi oy
gﬂklrganj . . . Dhﬁulesbog«; . Luﬂm: : ! Megh:“l-
acca . . .| Dbdulabangi A Lalbangi Ohduli  Deo- | Lat Deonallyd:
Tipperd i ) nallya. '
go:khé\iu : : e I Halbilati .0 e
a . r - "" s seeens savet
May:\ensingh . . . Toshd . . Tosha.
b B . Tolia . . Paknallyé.
) L Y R Dhiuls Madai Marus of L
aurndh . . . ' Mads
alda . . . Hemul N
Rajshihi : : : { emtt?l . Hcmtt?l . Dudhr(s IR g
n:drls‘hedabéd . . Emtdl | A Emtdl .| Dhauldpét . LUP“;
fad, Desipdt ! Desipht  ,{?Sutnalds . ?
S ponahs . Gangajoli . Kértiksdl.
Howr e o e Desipat . Desi L4} pit-
Hoesh . . i Desipit . Desi Ll pét-
Hughi .. - Desipat . Desi Lal pite
" . . ‘ Madhur Nalitd Ry

m—

Amana pat or Amoni pat, meaning late in season, applied in
Dindjpur to Race No. z of Corchorus olitorius, and applied to
Race No. 1 of Corchorus olitorius, in Nadia.

»-Amén.pét, meaning jute late in season, applied to Race No. 2
in Faridpur, and Nadia; also used in Sylhet. .

Aménia=Amdn, applied to Corchorus capsularis and in
Nadia especiallpto Race No. 2. :

Amos, said by Hem Chunder Kerr to be applied to Corchorus
capsularisin Myfensingh, but almost certainly a misprifit for Amon.

Aus, meaning early in season, applied to Race No. 1 of Cor-
chorus capsularis in Faridpur, and to Race No. 17 in Mymen-
singh and Begra.  *

" Ausé pat, form Of Aus pdt used in Mymensingh and Sythet.

Badarizdn, 2 name applied to Corchorus elitorius in Southern
Rajputana. .

B4gi, perhaps derived from bag, a stork,a name for Races Nos. 4
and 5 of Corchorus olitorius in Faridpur and Bikd4rganj ; if
unqualified it indicates Race No. 4. The name is also not unknown
in the 24-Pergannahs. .

Béhuphali, meaning little plant with many fruits, a name for more
than one species of Corchorus in the Panjab, amongst them
Corchorus olitorius. " .

Baitri pat, meaning unexplained, applied to Race No. 1 of
Corchorus olitorius in Midnapur. . '

Bl pdt, probably a corruption of beldti pdt, meaning foreign jute,
applied to Race No. 1 of Corchorus olitorius in Midnapur.

Bamukchi, applied in the Dindjpur district to Race No. 2 of
Corchorus olitorius. .

Bangi, a worde of very uncertain origin, used in tpe districts of
Dacca and Tippera to denote Corchorus olitvrius. There are
three possible origins for it: (1) that it denotes the jute of Bhanga in
Faridpur, (2) that it is the same word as Bangi applied to Cotton
in Behar, and (3) that it comes from Bhawg meaning bemp. The
word is still in use in the Dacca disirict fof Races Nos. 1 and 2z of
Corchorus olitorius and was form erlynin use in the 24 Perganpahs
for Corclorus olitorius. . .

Bangi L4l pét, said by Hem Chunder Kerr to be used in the
24-Pergannahs. .

Ban-pit, meaning wild jute, 3 name recorded as used in Sind
and Bengal for Corchorus olitorius, In the second instamce
perhaps for Bangi pdt.

(443 )
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Banph.a.l, applied to Corchorus olitorius in Garhwal, probably
a corruption of Bahuphali or Bhauphali.
Rard Koshtd, quoted by Hem Chunder Kerr as a name for
Corchorus olitorius in Pabna, .
Bardp4t, meaning hig jute, applied to Race No
i, , . 14 of Corchorus
capsular1§ in Pabna and western Mymensingh, and aleo applied
;;)Race No. 15 of Corchorus capsularis; again applied to
ace No. 30 of Corchorus capsularis in Cuttack, and further

to I'laces Nos. 1 and 2 of Corchorus olitorius in Pabna and
Rajshahi,

Bardpatd=Bar4pit.
Bardn, meaning big, applied to Race N
_me f 0. 20 of
capsularis .in western Mymensingh.  of Gorchorus
. Belg4chi pdt, meaning jute plant of ‘Belgachi, applied to Race
o.Bs ofé(l:oichorus capsularis in Faridpur and Dacca.

Novv;:fg, Mi4r4, said by Hem Chunder Kerr 10 be used in

Beral, i i
W :m'a name said by Hem Chunder Kerr to be used in

Bhangi, see Bangi.

Bhilan or Bilan, meaning * of the marshes’, applied in Faridpur to

certain races of Corchorus . .
capsularis gr ;
marshes. P S grown in the bhils or

-

Bhat-kori, meaning ghost’ Ti ied i
. , ‘ ghost's cowries, applied in Murshedabad
erbhum'an(} Nadia to Corghorus capsularis. o
Bhuri pét,” communicated to us as a name of Faridpur, but

probably meant for Bardp4 T
pdt and indicativ q
Corchorus capsularis. e of Race No. 2 of

Bidy4 Sundar, the words mean

bidya here has fine know'edge’, but possibly

some other and obscure interpretation, applied

to Race No, e
Syihet 10 of Corchorus capsularis in Dacca, Tippera and

Bilan, see Bhilan.
Bite pét, the name given by Hem Chunder Kerr for Baitri pat.

lem, meaning early, an adjective used in Rangpur to indicate
early races of Corchorus capsularis.

Bodan appli ) )
Jessote. . applied to Race No. 3 of Corchorus olitorius in

Bogi=Bagi.

Bomi, applied to Corchotus olitorius i

) olitorius in t -

and apparently derived from Bogi. e Pe"&”‘mhs'
Bomukti= Bamukchi.

Botocari y . .
o Birbht:::,’ Hem Chunder Kerr's rendering of Bhut-kori, as used

Bugi, used by Hewm Chunder Kerr for Bogi.
( 444 )
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Bugnal, a name quoted by Hem Chunder Kerr, probably incor- R AT

ALL KINDS

rectly, as in use in the 24-Pergannahs for a race of' Corchorus OFPTLIK ‘i"g“

capsularis. . The name suggests Bogi-n4l, which would mean red
Bogi. .
Bun Muchki, spelling of Bomukti given By Hem Chunder Kerr
as used in Dindjpur.

Bun pat, see Ban pit.

Bun phal, sec Banphal.

Chaka M4ra, an Assamese name for Corchorus capsularis.

Chénd pét, meaning silver jute, a name said by Hem Chunder
Kerr to be used in Howrah. '

Chat®méra, said by Hem Chunder Kerr to be used,in Lakhimpur.

Chattua, applied to Corchorus «<apsularis in Khulna.

Chhor4n, meaning little, applied to Race No. 18 of Corchorus
capsularis-in wesjern Mymensingh.

Chhot2 Koshtd, used by Hem Chunder Kerr as a. name for
Corchorus capsularfs in Pabna.

Chhotd pdt, meaning little jute, applied to Race No. 18 of
Corchorus capsularis in Mymensingh. )

Chird or Chiré-mird, thz edible Corchorus capsularis of
Purnedh, Jalp4iguri and the Darjeeling-Teidi. Mira is evidently
the same word as Marua which see.

Chiral Naricha, a name quoted by Hem Chunder Kerr as applied
in Dindjpur to an edible Corchorus capsularis dowbtless Chira.

Chirua=Chira, pronunciation not uncommon in Jalpdiguri.

Choro pét, used by Hem Chunder Kerr as a nante for Corchorus
capsularis in Pabna. .

Cowpl4 or kaypla applied to Race No. «3 of Corchorus capsu-
laris in Faridpur and Békarganj.

Deebri pat, said by Hem Chunder Kerr to be a name for a jute
in Jessore. ‘

Dehea pata, said by Hem Chunder Kerr to be used in Darrang.

Deodh4li, meaning divinely white, appligd to Race No. 11 of

Corchorus éapsularis in Tippera. ’ '
Des4l, meaning ‘country’ and equivaient to Desoql and Desi,

applied to Race No. 17 of Corchorus capsularis, in western
Mymensingh. 5 S

Deshi Aus or Desi Aus, see Aus. .

Desi pdt, meaning ‘country ', applied generally.t8 (he cofmonest
race in the district, to Race No. 3 of Corchorus *capsularis in
south Faridpur, to Race No. 8 in Dacca, to Races Nos. 4 and 5 of
Corchorus olitorius in Nadi4, and to Races Nos. I and 2z of
Corchorus olitorius, particularly No. 1, in Howrah, Hughli and
the 2¢-Pergannahs, ' . "

L]

(445 ) .
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Desi Meghndl, applied to Race No. a1 of Corchorus capsularis
in Bogra,

Desi Nallya, meaning country reed-jute, applied to Race No.8
of Corchorus capsularis in Dacca.

Desi Lal pat, meaning country red jute, indicates in Howrah,
Hughli and the 24-Pergannahs ‘Race No. 2 of Corchorus olitorius.

Desil peti pat, meaning little country jute, applied to Race No. 3

of Corchorus capsularis in Faridpur. .

Desodl or Deswdl, meaning country, applied to Race No. 13 of
Corchorus capsularis in Pabna,

Deo-nally4, meaning divine reed-jute, applied to Races Nos. 1
and 2 of Corchorus olitorius in Dacca.

Dhélesbigi or Dhélesbogi, meaning. white bagi, applied to
Race No. 4 of Corchorus olitorius in Faridpur and B4kargani.
' Dhélesw4ri, meaning exceedingly white, applied to Race No. 1
in Faridpur, and apparently also in Nadi, applied to Race No. 7 in
Dacca, Tipperd and Sylhet.

Dhdli, meaning white, an abbreviation of the name Deodhali.

Dhil Sundar, meaning beautifully white, applied to No. 7 of
Corchorus capsularis in Dacca and Tipper4.

Dhamai, given by Hem Chunder Kerr as used in M4ld4 for
Corzhorus capsularis doubtless equivalent 1o Dhamar.

Dh4mar, applied to a race, apparently No. 21 of Corchorus
capsularis, in Purnesh,

Dhapa, probably meaning bright, a name reported from Faridpur
for a race of Coschorus rapsularis.

Dhduld Amon, meaning white late, applied to Race No. 24 of
Corchorus capsularis in Mymensingh,
‘ Dhaul4 Aus, applied to Race No. 26 of Corchorus capsularis
in Godipdrd, to Race No. 17 in Mymensingh, and to Race No. 22 in
Rangpur. .
- Dhduld Bhidiya or Dh4la Bhadoya, meaning white early or
lntt;zrally of the m.onth of Bhadar, applied to Race No. 22 of Cor-
chorus capsularis in Purncdn, Din; iguri
Darieeling-T‘:xﬁi, cdn, Dindjpur, J4lpfiguri and the
_ Dhduld Bitri, applied to Race No, 26 of Corchorus capsularis
in GoAlp4rd, and to Race No. 22 in Rangpur.

Dh4ul4 Haimanti{, meaning white lata, literally of winter, applied

to Race'No. 24 uf Corchorus ~apsularis in G indj
. rapsularis G
and the Darjecling-Teri, P " Colp Dl'n‘]pm

c Dh4ul{ Hewti, meaning white late, applied to Race No. 24 of
og:;on;us capsularis in Purne4h and Jalpigari
uld Kochan meaning white Kochan appli ¥
» y i ed B
No. 1 uf Corchorus vlitorius. priedin Bogttto Race

(446 )
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Dhéul4 Madsi, spplied in Dindjpur to Race No. 1 of Corchorus
plitorius.

Dh4ul4 pit, meaning white jute, applied to R#ce No. 17 of
Corchorus ¢apsularis in Bogrd. .

Dh4ul4 Sinchia, meaning white sinchi, applied in R4jshéhi to
the green-stemmed races of Corchorus capsularis.

Dhobsur, said by Hem Chunder Kerr to be applied to Corcho-

Tus cgpsularis in Mymensingh. .

£

Dholi boran, applied to Race No. 1 of Corehorus olitorius in
the 24-Pergannahs.

Dh4ul4p4e, meaning, white jute, applied in Murshedabdd.to Race
No. 13 of Corchorus capsularis and also to Races Nos. 1 and 4
of C. olitorius.’ . . * _

Dhules sepori, a name given by Hem Chunder Kgrr as used in
Tipper4 ; it is probably a mistake for Dhéleswri. '

Dhuprt, u.xean.ing bright, a name reported from Faridpur for a
race of Corchorus capsularis.

* Djepon, the Javanese name for Corchorus olitorius.

Dudhsdr, meaning like cream, applied in M4ld4 to a race perhaps
identical with No. 13 or No. 1 of Corchorus capsularis.

Dudhshar=Dudhsar. L

Dudhr4s, applied to Race No. 1 of Corchorus olitorius in

R4jshdhi. . o

Dul4), said to be applied to a race of Corchorus olitorius in
Midnapur. ’

Emtdl, applied to Corchorus olitofiys in Myrshedabdd and
the 24-Pergannahs. .

Fulleshwéri, see Phuleswiri. . .

Gangajoli, medning white like Ganges water, applied to Race
No. 1 of Corchorus olitorius in Jessore.

Ghagri, possibly meaning round like a top r?ferring to the fruits,
applied to Race No. 2 of Corchorus capsularis anfl perhaps mwore
generally to other races.

Ghi-nalita, 2 name found in old books w _
jute,” In support of the genuineness of its use, vthere s the
name, similar in meaning, of Ghrita Ka'nchag pit. \.'et seemi th‘a;
Bangi p4t has apparently given rige in Bengal.to Bap pat, w}fy $ (f)ut;]
not Bangi nalita have given rise 10 .Ghi-nalita by the .droppmg of the
nisunderstood first syllable. o, ‘. '

Ghrita Kanchan pdt, the first two words meani'ng in Sanskrit
golden-butter, said by Hem Chunder Kerr to be applied to Corcho-
rus olitorius (probably Race No. 2) in the 24-Pergannahs? o

Ghonka, applied in Purnesh and Bhagalpurto the racc Muyniasi
of Corchorus olitorius which is eaten (see p. 120).

( 447 , )
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Gopal Chog, given by Hem Chunder Kerr as a name of Corcho-

i i
oF T JuTe rus capsularis in Dingjpur. '

Gorson, applied in Purne4h t
e . o the race Muni4si
olitorius which is eaten (see p. 114), ace Munidsi of Corchorus

Halbildti, appli 3
in Tipperd, pplied to Races Nos. 1 and 2 of Corchorus olitorius

Harrud or Harraws, used i . .
for Corchorus capsx;l::s-?s. in the United Provinces (Rohilkand)

Hanumi4n p4t i
, meaning Hanuman's : .
capsularis used in Midnapur. jute, a name for Corchorus

Hematg4r, applied i
capsulart, ppiied in the 2¢-Pergannahs to - Corchorus

Hemtia, given b
y Hem C .
Corchorus ca hunder Kerr as the name of a race of

Haimantid . psularis in Dindjpur—the equivalent evidently of

B :
1ace ;m(t::&;wmd given by Hem Chunder Ken: as the aame of 2
Hewt ;I“eo?_“}'f C:DSularis in Murshedabdd.
L i, Heti4 or Hetw4, meaning lat iactiv 3
Jalpdiguri and God4lpér4 to centrast with %hade;;: adjective. nsed in

Himt4l, the equival .
olitorius., quivalent of Emt4l, used in M4ld4 for Corchorus

Himatpdt, applied to

Pergannahs, and s Corchorus capsularis in the 24-

J4ti, a word aid also to be applied to C. olitorius.

he Bra,hm used in Bogra, Rangpur, Jalpdiguri, Godlparé and
i B;Sg‘“ Valley to indicate Corchorus capsularis.

2 mee of iut(::g?‘i,n gg;tn:.‘by Hem Chunder Kerr as the name of

Bhadya. jpur:  Bhadoga may be a misprint for
Jhot pat or Jhut pat

the district of Midnapu

from,“ the word “ jute’

of C. capsularis.
Jhunt, said by Hem Chunder Kerr to be use.

Joli, used by Hem ‘Chund
mistake for Jati. nder Kerr,

K4jia or Kdjli, meanin

A, g dark, applied 10 R
rus capsularis in Dacca and Tipgfr{: ‘o Race No. 8 of Corcho-
C Kik'yﬁ Bombdi forigin unexpla‘ried),
is?):gn:::: (ti:aI?S‘Jlarfs in Pabag and Bogrd. Secing that Kakya
have a cominonai)}g;' . Bf})];;]ré,};t ‘s possible that it and Koshid
th: while :

course the race never came the:nceomMu means of Bombay ; but of

Kala Naricha, gi
v » given by Hem Chund
Corchorus capsularis in Dindjpur. ef Kar os & name of

( 448 )

; the name for Corchoris capsularis in
i possibly the origin of, or possibly derived
» it unqualified it means apparently Race No. 26

1in Cuttack.
and believed by us to bea
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Kamérj4ni p4t, meaning jute plant of Kamérj4ni in Mymensingh, Vg}}g%ﬁ{

applied apparently to Race No. § in Faridpur, northern Jessore and
apparently also in Pabnd and northern Nadid. *

Kanji, the name of Sida cordifolia, misapplied to Corchorus ,
olitorius in the Théna district, Bombay< *

Kénik sil or Kértik shdl, meaning belonging to the month of

_ Kartik or November, applied to Race No. 2 of Corchorus olitorius

in Jessore. .
Kashom ran, the Santali name for Corchorus® capsularis.

K4shy4 Bombdi, the common pronunciation in Bogra of Kékyd
Bombdi. * . .

Kaupl®, appligd to Race No. 3 of Corchorus cg.psularis in
Faridpur and Békarganj. o .

Khetra, a name said by Hem Chunder Kerr te be used in

Midnapur. . .

Kochan, sez Dhdul4 Kochan and L4l Kochan.

Kohap, a name reported from Faridpur fora race of Corchorus
capsularis.

Kost4 or Koshtd, widely used in the districts of Nadid, Jessore,®
Khulnd, the 24-Pergannahs, Howrah and Midnapur, and known in
almost every district as a name for Corchorus capsularis.

Kotna Goraji, said to be the Mysore name of Corchorus
olitorius. . _ .

Kuchjamuri, said by Hem Chunder Kerr to be a name in use ia
Mymensingh. The word looks as if denoting the ‘mdrd’ or jute of
the Kuches. ) ’

Kuchmadan, applied in Bogra and western Mymensingh to Race
No. 20 of Corchorus capsularis, and in Murshedabdd and Nadid
to Race No. 5 of C. olitorius.

Kuchmardan pat=Kuchmadan.

ALL KINDS
OF THE JUTR
PLANTS.

Kuchni, applied to Race No. 2 1eof Corchorus capsularisin Bogra.

Kusta Dhanialia, said to be applied to Corchorus olitorius in

Orissa.

L4 Aus or L4l Aus4, meaning red early, ap
of Corchorus capsularis in Godlpdrd and Rangpur.

L4l Bdgi pit, meaning red bégi jute, indicnes Race No. 5 of
Corchorus olitorius ih Faridpur, Bakarganj.

L4l Bhddiy4, meaning red eafly, or of the aonth .of lzha.d_ar,
applied_to Race No. 23 of Corchiorus capsufarig in Purnedh,
Dinéjpt;l‘ and Jalpdiguri. '

L41 Bitri, meaningred early, 8pp
capsularis in Goflpdrd and Rangpur.

L4l Ban pidt, meanin%{literally red witd ju
above—a name said by Hem Chunder Kerr to

( 449 )

;ﬂied 10 Race No. 23

lied to Race No. 23 of Corchprus

¥, but sce Ban pat
be in Use in Howrah.
. .
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L4l Dhdmar, meanin
' g red Dhémar, appli
NO.I?I (I); (ii?l’cl?orus capsularis in Pul;it':;: 10 race apparently
alanti4, meaning red late or of cold weather, applied to

Race No.
: 35 of Corchorus capsularis in the Darjeeling-Terdi

and Goflp4r4, and to'a r
) ace
Mymensingh. of Corchorus capsularis in western
L4l Hewtia or L4l Heti4
' elia, meanin ;
ho. 25 of Corchor g red IAter apphed to Race
us e d .
Rangpur. capsularis in Jalpdiguri, Purnséh and
L4l Jhot pét, meanin
’ g red Jhot pft, a name i
pml);‘;]{( igl 28 of Corchorus capsularis ine Ml?dri:;fxrfor #raee
1, 2 name said to b i , . :
Co?ﬁhorus" capsularis. ¢ used in Mymensingh for a race of
1 Kochan, meanin red S
coxl‘féhorus °lit0rius.g +applied in Bogr4 to Race No. z of
| Kosht4, meanin d i :
C g red jute, a name in nse.
“fzo&ggégapsulgns, probably No. 28 [n A\r;idx:::urfor  race of
b meaning red madai, applied in Dinjpur to Ra
d ce

" No. 2 of Corchorus olitorius.

L4l p4t, meanin ;
g g red jute, v
Murshedabd » very loosely applied; ied i
d to Race No. 16 of Corchorys cai;ul;r?sr)l)xl;eﬁ .
) ace

No. 6 in Farid
. ur, a
Purnesh. pur, and to a race of C, olitorius that is eaten in

L4l Patwi, equivalen
‘wa, tto Lil pdy, :
equ;\‘létlo .enher No. 16 or No. 25 i‘; M;;gghcd 10 a race apparently
Per nnm: ;;ét: meaning red biter jute, a name i
gannahs for Race No. 27 of Corchorus t:atpsuluasc'd n the o
ris.

L4li, meanin
’ g red, applied .
capsularis in Pabng, Ppiied to Race No. 16 of Corchorus

c Lankd Gori or Lankd Guriyd,
orcl?orus capsularis, in the distri
arpd Midnapur: also said
rigs in Midnapur.
Laskar K4ni, said ¢ i
in Midmaar id to be appliedtoar
Leha, given by Hem ¢
, em Ch 4 i
o Jiu . wnder Kerr as in Dindjpur equivaient
Lohkori mora or Loha Kori. sain
\ ( a Kori, saj; :
used ifs Darrarfg qnd Lakhimpu’rsml wHem Chunder Kerr o be
Lal Petre’ : i
mistake for Ip,ztl,git:lial?lite ‘;f“;urnng in Royle's Fibrous Plants, a
it, nothing i o
leat a8 Hem Chupi, Rene othing to do \.mh the Sansk.it for a
Lyckipore pat, sai -
34.P3gar::;:.)at%::l'd by Hlem Clnnder Kerr 1o be used in the
a2 race C, olitorius (probably No. 1).
( 450 )

meaning obscuré, applied to
i Cts of 24-Pergannahs, [lowrah
ongto a race of Corchorus olito-

ace of Corchiorus olitorius

F)ne fairly well-known Lakhipur is in the Jelta in
is in Godlpird. But the name may be connecte

these,

Lucki Yool Bogi (L4khi phul bogi), said
tobe used in the 24-Pergannahs for a race of
Madhur Nalit4, meaning sweet jute, a gener
. Corchorus olitorius.

" Madbari, 2 nAme given by

M4rd or Mord, Assamese equivalent of Marua, %€
Chaka Mora, Chatmora, Lohkori Mora, Mitha mora,

for Corcherus
[ ]

Tenga mora, Tila mora.

Marna, Yiven by Hem Chunder Kerr as a name
olitorius in Din4jpur—probably a misprint for
Mérus, a name for Corchorus olitoriu
Dafjecling-'l‘crii and Dindjpur;
the specific name for his Corchorus
(e.g., Chira Mira) it indicaes the edib

Mora of Assam.

Meghldl, equivalenf 10 Meghnil,
Corchorus capsularis in Dindjpur, and to Races Nos.

ace No. 6 of Corchorus
Dindjpus and Purnedh,

C. olitbrius in Murshedabdd.

Meghn4i, meaning red cloud, applied to R

capsularis in Faridpur, to Race No. 23 in
Mymensingh; applied to any red-stemm

Murshedabaid,
sometynes

1o Race No, 21 in western
C. capsularis in

olitorius in DPurneih and

Race No. 2).

* Melokyeh, the ngme in the Levant

Merwah pdt, said by Hem Chun
Da'ieelihg district ; doubtless Mirud or Mirud,

Mirud, equivalent to Chirua 4or Corchorus €
Jalpdiguri, etymologically equal to Mirud,

Mitha Mara, given by Hem Chunder Kerr as

Mith4 p4t, méaning sweet jute, 8 general name in

for Corchorus olitorius.
Mith4 Sinchif or Sanchi,

distinguished from C. capsular

Réjshdhi,
Mora, sce Mara.

Moraspata, said by Hem Chunder
and Lakhimpur; it is a curious combinatio

and Pata (Bengali). *

Mora sak, said by HHem Chunder Kerrt
Nouchlia, the Cretan mme for Corchorus

{

denotes Corchorus ol
is, in‘the districts of

3

451

«hence Buchanan
Marua.

marua.

d with neither of

Hem Chunder’Kerr as used in Tirhut.
e Bengal Mora.

Pat mora,

s in Jalpdiguri, the
Hamilton took
If qualified by Chira
te C. capsularis, or Chaka

1

OF THE J
PLANTS

by Hem Chunder Kerr |

Corchorus olitorius.
al name in Orissa for

appiied to Race No. 23 of *

and misapplied

.

for Corghorus olitorius.

der Kerr to be used in the

Kerr tb be used m Kamrup
n of Mdra (Assamesc)

)

o be used in Sibsagar.
olitorius.

zaud 5 of

ed
to

in Jaridpur (to

apsularis in

LY

used in Nowgong.
Y Lower Bengal

itoriug, as
M¥%1d4 and

29

is NACULAR
No4khdli ; another VNEE;ES%R
ALL KIND

S
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Ranga bogi, meaning coloured bogi, applied to Race No. § of
Corchorus olitorius in Faridpur, .

Rangi, meaning coloured, applied to Race No. 21 of Corchorus
capsularis in western Mymensingh.

Rangri pat, a name said by Hem Chunder Kerr to be used in
the 24-Pergannahs.

S4d4 Dhakdi, said by Hem Chunder Kerr to be used for a race of
Corchorus olitorius in the 74-Pergannahs. -

S4d4 pdt meaning white jute, generally used in Lower Benga! to
denote a green-stemmed race of Corchorus.

-S4d4 tit4 pt, meaning white bitter jate, appliec to Race No. 26
of Corchorus capsularis in southern Jessore, the 2,-Pergannahs
and Howiah. ’

Sddu pét, meaning white jute, applied to a race of Corchorus
capsularis in southern Nadia, probably Race No. 26.

San Patwé, applied to Race No. 22 of Corchorus capsularis
in Purne4h.

Sdnchi pat, applied in the 34-Pergannahs to Race No. 26 of
Corchorus capsularis. :

Sénchi Ranga, a name quoted by Hem Chander Kerr as in use
in the 24-Pergannahs, probably refers to Race No. 27 of Corchorus
capsularis.

Sénchia, applied in Réjshihi and in Mild4 chieily to green-
stemmed races of Corchorug capsularis; but it is often used as
exactly equivalent to pdt. In Pabna it seems to be applied to the
race Deso4l ’

S4ri bipli, a name for more than one species of Corchorus
in the Punjab, among them C. olitorjus.

Sh4d4 p4t, meaning white jute, applied in northern Jessore to
a race of Corchorus capsularis, sce S{d4 pit. .

Shéni, a name reported from Faridpur for a race of Corcho-
rus capsularis,

Shona mukti, meaning golden tipped, a narae reported from
Bikarganj for a race of Corchorus capsularis. .

Shukta pata, said by Hem Chunder Kerr 10 be used in Kamrup.

Sujimani, meaning sun bright jewel, applied 10 a race of Cor-
chorus capsularis, very likely No, 6, iz Faridpur,

Sunarong batina, given as the Malayan name for Corchorus

capsularis. ~

Sutnald, meaning thread reed, applied in Faridpur to Race
No. 4, but we have found it inconsistently applied also to Race
No. 1"in Nadia.

Sutpdt, meanirg thread jute, applied 10 Race No, 3 in Faridpur,
Bikarganj, - ‘

( 454 )
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Tarikani Nalita, applied to Race No. 1 of Corchorus o?;:.,: :xm)%

in Orissa, us NTS.
Tati, given by Hem Chunder Kerr as a t?amef fo:'i Cofchor ,

capsularis in Din4jpur, but probably a misprint ; Ja ; capsularis.
Tebra, a word used in Bogra to indicate corcb:in:nd Nadia to
Tep4ri, meaning round, applied in Mur'sheda

Corchorus capsularis. Compare Ghagri. *a name in use in
Thachela, said By Hiem Chunder Kerr to be®a

Nogkh4li. - 0 be
Tit4 Mara or Téta Mara guti, said by Hem Chunder Kert

re i Q: in Now-
appliéd to Corchrus capsularis in Singbhum and also i
gong and Lakhimpur - o used in
'%‘ité pét or Tfto-;ma, meanjng biwﬂ‘.l““’l-arci"’s“‘“"’"ly ’use
southern Bengal 1o denote Corchorus capsu e a the district of
Tita Sdnchia, denozes.Corchoms capsular

=
»

Maiids. S . . 1 10 Race
Tolla, derived from dh4wla, meaning \;‘l'm:,n s?:;’:'ed
No. 4 of Corchorus olitorius in western Mym .

Toong. gonemna dhiula
Tosh4, doubtfully derived from »
ing white, applied in Pabna to Races Nos. 1 and 2

olitorius, sularis
Udhap, meaning bright, is Race No. 4 of Corchorus cap

in Farid pur. S ' .
UMMARY. ‘ |

numerating® some of the ways SUMMARY.

laris and C. olitorius—

have discussed district

onounced dhola), mean-
g Corchorus

In the above pages, after briefly e
in which the two jute plants,—C. capsu
vary‘in response to esternal conditions, we acis, and then of
by district the several races, first of. C caphsu e ererion for
C. olitorius, which we are able to dn.sungul.:;ion o he Bardwén
judging them has been their behaviour in cultiv

ing the last two
i i t Pusa during
Xperimenta] Farm since 1902 and & s e races of C.

. 'n
years. We have ended by keeping apart “:‘"e as a vegetable, and
capsularis including three only grown to sé
five races of C. olitorius. apsulasis is
That we have kept apart so many races Mni?s o;el:v fat similar
Partly due to the necessity of Separating things only SOTY
Pending further study. ) e
The races of C. capsularis may be

A4 L]

bulated as follaw’ "“

EARLY.

Mymensingh. _ Bhady4 of
.‘h':;ol[ 8.{”'0[ Rang “r-Dr‘fulfﬁPurneih.

v lué::guri efc., and gan Patwd o .
Bg‘:ﬁ‘:ﬁ( of Mymensingh an

( 455 ) '

‘G"Oen-Ste'mmed . d Pabna,



The Races of Jute. (I 4. Burkill and R. S. Finlow.) 135

134 The Agricultural Ledger, 1907, No. 6.

SUMMARY, .
L4l Bitri of Rangpur = 1.41 Bhédy4 of Jalpd"

guri, ete. = the Meghnal of Purnedh. , . ) ‘ ’
. Mio.
S4d4 ‘Tit4 pat of Howrah, Hughli, cte. Py
? Dh4uls Pitd Nalita of Orissa. d
* 7 Udhap of Faridpur.
Desoil of Pabnid.
M eghldl of Faridpur.
Red.stemmed . LA&li or N4ilt4 of Pabn4.

: P L4l Tiwd pAt of Howrah, Hughli, etc.
P Nl Pits Nalit4 of Orissa.

Chhotdpit of Mymensingh.
Red-stemmed . {

Green-stemmed .

s

y
.
3¢ L)
e
R AN
N LSO

¥ R )
BN S EES
BRI T

Lats. ::?‘:::3:‘,-;.-,'. %,
; Amon of Faridpur.
Sutpat of Faridpur. - ¢

Belgdchi of Dacca and Faridpur.

Dhauleswiri of Dacca and Tippera.

Desi of Dacca. |

Deodhdli of Tippera.

Phuleswiri of Tippera.

KAky4 Bombdi of Pabna and Bogr4 = Bar4n of
Mymensingh,

Dh:{ulé of 8 Rangpur, etc., = Hetid or Dhala
Haimantid of Dinjjpur, ctc.

Bar4p4t of Cuttack.

- Kajld of Dacca and Tipperd.
Red-stemmea . . { Bidy4 Sundar of Dacca and Tippera.
. N4l H etid of Rangpur, cc.

The races of C, olitorius are merely thes: :—

Green.stemmed . «.

o
20703 %

Aty

AN R
‘::ob¢

5

EARLy. N :
' Green-stemmed . . Dhdles bogi of Faridpur and Nadia. . . ¢
Red-stemmed . . L&l bogi of Faridpur and Nadia. .
) LATE. o \ &ea’
- . : t. .
Green-stemmed . . Desi pat of Hughli = Tosha of Pabna in par . . 2 N
Red-stemmed . . Desi l4l pAtof Hughli = Tosha of Pabna in P37 ‘ . ' : I / Green
i . " 7.6 .
__ o ocsshading in ore UXEC
VLY Late. (Doubiful race.) The Jute<irea -cross shadi g O ot
. : and in THE, '
Red-stemmed . . Bodan of Jessore. s indicates véd stemmed.races
It wisl be at once noted from the above that red-ste.nmed ch;  green stelpmed, roces. .
are fewer in number than green-stemmed. The curious unexplainé . .
local preferences for red-stemmed and gieen-stemmed races afe . . . .
illustrated in the accompanying map, wherein the shading ff°': (457 ) ; .
right to left incicates the cultivation of green-stemmed plants, a8 :

(456 )



136

SUMNARY.

The Agricultural Ledger, 1907, No. 6.

o e e m———

shading from left to right, the cultivation of red-stemmed  plants.
The chief araas for red-stemmed plants are in northern Dindjpur,
along the lower parts of the Tista river, along the big rivers below
Jagannithganj, S4ra and Narsingdi, and ncar the lower parts of the
Bhidgirathi and other rivers of the districts of the 24-Pergannahs anfl
Khulna. Except that red so greatly predominates in northern Dindj-
pur, these areas are all near large rivers. Green-stemmed races
prevail to the exclusion of red in the north of the Purnedh and
Jalpdiguri districts, in the Dirjeeling Terui and in Mymen-
singh except its western cdge. All these are regions of higher
lands. ‘

Early races of C. capsularis are ci)ieﬂy portherr, and late
races chiehy southern: early races of C. olitorius are chiefly
confined tn the districts of Faridpur and Nadia; while late
races occur in the districts round. but chiefly southwards. Late C.
olitorius is grown nowhere in those notthem districts where
late races of C. capsularis give war to carly ones. So thal
taking both the species together it may be stated that the

* nearer the crops are to the heart of the delta of the Ganges the later

are the races grown.

It is more than probable that the various races grown fonfibre
have been produced in India by local selection, the rvot having
chosen what seemed to him desirable. He has not worked with the
intelligence and success that would have attended Western efforts, but
still he has worked, and the recognition of the superiority of some
races has resvlted in the application of curious'y hyperbolic names
to them. o

As a sequel to the 'vork that is embodied in this paper, we have
planned and already commenced selection experimcms for the evolu-
tion of better races, and further we are continuing work upon the
points mentioned above as not cleared up. Weusk for criticism from
those engaged in the jute trade as it is certain to be useful to us.

Those interested in particular districts will find where they are
discussed from the following Lrief index :—

Bakarganij, 34, 111.

Dinajpur, 97, 114
Balas~re, 103, 116.

l'\arillpur, 46, 110,
Bankura, 103,

Bhaga'pur, ¢8, 114,
Birbhum, 100,
Bogra, 88, 113.
Cuttack, 103, 116,
Dacea, 54, 111,

Goalpara, 03, 113,
Hoarah, toa, 110, 115
Hughli, 103, 110, 115
Jalpaiguri, 93, 113
Jessore, 1oz, 110, 115

8 Khulna, vo2.
Darbhanga, g7, ¢8.-

. Malda, gy, 114
Darjeeling, y7, 114.

Midnapur, to3, 110,

( 45'8 )
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.
Murshedabac, 100 110, 114
Mymcnsilzg‘h. LRk
Nadia; 101. 110 115
Noakhali. 04 .
Pabiui, 4, 112

Purneak, uf. 104 114,

Rajchabi, o iid

(. H. Burkill and R.S. 1
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SUMMARY.
!.langpur. 89, 113
Sontal Pergannah
Sylhet, 88.
Tippera, 03 .
Twemy-foxk-?ergannahs,
102, 110, 115

s, 100, 114.
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ERRATA.

Ne. 2 (1907). Tamarindus indica.—The uses and composition of Tamarind
Seeds— ‘ ‘
Page 15, line 17 from bottom, for Nesbit read Nigbet
o 16, 8, for 1366 read 366, -
16, ., 9, /or Davis read Davies,
16, . 1y, for Ramgopul reat Ramgopaul.
w 16, , 16, for Brandt read Brannt,

| 4
No. 4 (1g07). Aleurites Lioluccana,~The Candle-nut tree : —

D Ry
Page 35.—Tuble of Analyses, column 4, for De Negre read De Negri.

3

INDEX.

s

. A

Abe), Sir F. A, ¢, 9.
Agniswdr, 62,.'121; see Corchorus
Pimiymly .

e pdla, 121; ses Corchorus spp.
Ahmad, N, 88. . . P J
Ainslie, Dr. W,, 36.

Akhod, 25 ; see Aleurites moluccana.

Akkoda, 35 5 s Aleusites moluccana.

Abola, 35 ; ‘see Kleurites moluccana.

Akrét, 35 ; see Aleurites mdluccana.

Akrola, 25 ; see Aleurites moluccana.

Akihota, 25 ; see Aleuri®s moluccans.

Aleur_ltes cordata, 27, 28, 2¢. i

Al:tslmes moluccana (The candlebt),

~33..

Aleurites moluccana, a shade-tree suit-
ablg for roadsides, 31.

Aleurites moluccana, analyses of the
kernels, 30.

Aleurit_es moluaccans, bark suitable for |
tanning, 31.

Aleurites moluccana, distribution of the
tree, 29.

Aleurites moluccana,” export of nuts,

3. :
Aleurites moluccana, gum and nuts
eaten, 29, i
Aleurites moluccana, kernels, torches

prepared from, “29.
Aleurites moluccana, propagation of
Ale‘?x:itt:e oluceana,
moluc nuts, analysis of
oll-cake, 30, 31. 5

Aleurites moluccana, soot fromt orches,

for tatooing and as a dye, 29.

Aleurites moluccana, the nut-oil used
in soapmaking, 30.

Aleurites moluccana, the oil, 29, 31,
32. .

Aleurites moluccans, the tree yields
an odourlessgum, 31.

Aleurites moluccana, value of kernels,

3 . L N

Alem%i(es triloba, sy»., 25, 29, 32; see
A. moluccana.

Allen, Sir Charles, 41.

Aman dkols pat, 116; see Ccrchorus
olitorius. N

Amana pd/, 121; see Corchorus olito-
rius,

L

Amld patwd, 99 ; see Hibiscus cannabi-
us :

nus.

Amon, 46, 47, 54, 56, 88, 89, 121; see
Corchorus capsularis.

Amond, 114, 115; see Corchorus olito-
rius. A .

Amoni pdf, 121; see Corchorus olito-
nus.

Amonia, 47, 48, 51, 53 54, 56, 68,
69¢ 71, 72, 103, 121; sce Corchorus
capsularis.

Amonia, experimental cultivation,
Bardwan, 47, 51, 53, 68, 73 ; Pusa,
48, 51,53, 54, 68, 69, 73,73; see
Corchorus capsularis, °

Amonipgsti, 102; see Corchorus cape

sularis. :

! Amos, 121 ; gee Corchorus capsularis,
Anderson, Colonel A. D., 9.

Andés, L.E, 33. »

Aleurites moluccana, nuts, characters of | Anjaiphal, ,19; e Myristica mala-

the oil, 31,
tes moluccana, nuts, chemical
ocom n of the oil, 32, 33.

Aleurites “moluccana, nuts, specific | Argemone me

gravity .of the oil, 30.

Aleurites moluccana, nuls, the oil-cake
as & manare, 31,

Aleurites moluccana, the oil-cake not
suitable asa cattle food, §1.

Aleurites moluccana, yield of oil, 31.

barica.

.Argemone xh;jcana (Mexican poppy)

35-39- xicana, distribution of the

plant, 36. i
Argemone mexicana,.oil as an adulter-
ant of sweet oil, 37.
Argemone mexicana, colour, taste and
odour of, 38." )
Argemone mexicapa, constants of, 38.
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Atg:mo;e mexicana, drying properties

of, 38.

Argemone mexicana, medicinal and
other uses of, 35, 36, 37.

Argemone mexicans, cil-cake, an ex-
cellent bulk manure for exhausted
soil, 3¢.

Argemone mexicana, the oil-cake un.

_ suitable as cattle food, 39.
. Arg;mone mezxicans, seed, analysis of,
Argemone mexicana, seed, how collect-
ed, 36-36.
Argemone mexicana, seed, price of, 39.
Argemone mexicana, seeds poisonous
it taken in quantity, 37.

Argemone mexicana, se<ds, uses of, 37.'

- ,  yield of
oil, 37.
Arkot, 35; see Aleurites moluccana.
st, T., 21,
Atkinson, E, P. T, 108, 117,
Aubent, L, 119.

Aus, 46, 47, 68, 76, 78, 7q, 83‘,.83,'

: Barapit,

=3

INDEX :

Bangi, 111, 113, 116, 121 see Corcho |
rus olitorits. ) ~
Bangi, experimental  cultivation of, -
Bardwan, 112; see Corchorus olito- . a3

rius.

Bangi L4l pdt, 116, 121 ; se¢ Corcho- ,
rus Olitorius. _

Bankul nut, 35 ; see Aleurites moluc-
cana. i

Banphal, 117 ; see Corohorus olitorius.

Ba-4 Koshld, 122; see Corchorus
olitorius.

Baran, 76, 80, 85, 86, 88, 89, 133; ¥
Corchorus capsularis. =~ | (

Bardn, cxperimental cultivahon 36'
Bardwan, 81, 8g, 86; Pusy, 81, 80,
87 ; see Corchorus capsulans.

Bardpdt, 54, 67, 68, 76, 80, 8s, 83
%s, , 104, 109, 113, 114, 1385 560 .

orchorus capsularis.

expgimenm cultivation,

Bardwan, 65, 81, 82 ; Puss, 68 8%
83, 83 ; see Corchorus capsularis.

Barua, H. L., 88.

88, 89,93, 95, 96, 102, 169, ¥31; . Bauphal, 122 ; s Corchorus olitorios.

see Corchorus capsularis.

Aus, experimental cultivation, Bardwan,
77, 78, 79, 8o, 82, 83, 89, 90, ¢6;
Pusa, 77, 78, 79, 80, 832, 83, 84, 90,
96 ; see Corchorus capsulatis.

Ama‘pd_l, 88, 121; see Corchorus cap-
sularis. "

v

B

Badarizan, 117, 121; 1e¢e Corchorus |

olitorius.
Bagchi, N, 103.
Bagi, 54, 110, 116, 121 ] se¢ Ccrchoras

capsularis,
Bahkdrphali, 116; ses Corchorus oli- |

torius,

Bailri, 103 ; see Coichorus olitorius,

Baitri pdt, 116, 131; see Corchorns
olitorius.

Balti pdt, 116 ; .ee Corclioras olitorius,

Bamukchi, 114, 121; se¢ Corchorus
olitorius.

Ban phal, 117, 123; see Corchorus
olitorius.

Bancoulter, 31; see Aleurites moluc-
cana.

« Banda soap,” 22; see Myristica fra-
arans

3
{
i

i
!
|
!

Beddome, Célonel R. H., 18.
8{1(:‘(53',48, 49, 50, §1, S4 &.61,
* %0,%#s ; ice Corchorus capsuians.
Belgdchi, experimental caltivation,
Bardwan, so, §1, 53, 61, 70; Pasa,
50, Sll’ §3, 62, 71; see Corchorus
capsularis.
Belgaum walnut, 25; s Aleurites
moluccana.
Bewgal Miré, 123 ; see Corchorus spp:
Beral, 123 ; see Corchorus spp.
Betws, M., 6.
Bhddoyd, g4, 96, 97,104 ; <t COF
chorus capsularis. .
Bhadya, 79 ‘;”m Corchorus capsularics-
Bhanga, 111 ; see Corchorus olitorius.
Bhangi, 111, 122 ; see Corchorus olito-
rius, . .
Bharbhand, 36 ; see Argemone mex”

cana,
Bhauphali, 117, 13t ; s4 Corchorus
olitorius. .
Bhiian, 122 ; see Corchorus capsulans.
Bhunger, 111 ; see Corchorus olitonos.
Bhurt pi1, 133; eme Corclorus c8p”
sularis.

Bhuthori, 101, 132 ; see Corchorus csp-
sylaris,

Bicubiba, 23; see Myristics Bicahybe
and M. offcinalis. 88

Bidya Sunddr, &3, 54, 5% 63, 63, °%

122 ; see Corchorus mpﬂlhﬂ!.
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.

Bidya Sunddr, experiiental cultiva

tion, Bardwan, 59, 60 ; Puss, 6o, 61; c

+ see Corchorns capsularis. )
B_xlan, 122 ; see Corchorus capsularis.
Binnendijk, S:, 119.

Birama dands, 36; see = Argemone

mexicana. .
Bite pét, 122 ; see Corchorus spp.

Bilri, 89, 91; 93, 123; see
- capsularis.
Bitry, $xperimental

rus capsularis.

“ Bitri,” red, 89 ; see Cprchorus capsu-

laris, »
“ Bitri red,” 91 ;*see Dhé!4 Bitri.

* Bitri red,” experimental * cultivatioh,
Bardwan, 91, 94 ; Puss, 94; s¢¢ Cor-

chorus capsularis

“Bitri white,” ,90‘;.}« Corchorus cap-

sularis. .
» Bitri white,” 91 ; see L4 Bitri.

red. .
Bloemendal, W. H., 37.

Bodan, 110, 133, xgga‘m‘C?'rcl}mPl

Bolitorius. , ]
ogs, §4, 103, 110, 111, 114 115,
116, slzz ; see Corchorus capsalaris.
B"IZ"{W. 103; see Corchorus capsu-

aris.
Bombds, 76, 115 ; see Corchorus capsu-
laris

“ Bombay mace” 30; s Myristica

' malabarica. .

Bomi, 103, 110, 111, 115, 132; 8¢
Corehorus capsularis.

Bominil, 102; see Corchorus capsu-
laris,

Bomukti, 114, 123; se¢ Corchorus
olitorius.

Botocari, 101,° 122 ; see Corchorus
capsularis.

Bourdillon, T. F,, 18.

Braunt, W. T, 16.

LY

Buah  keras, 35; e Aleurites
moluccana.

Buchapan-Hamilton, Dr. F., 31, 104
118.

Bugi, 132 ; see Corchorus olitorius.
Bug;al él, 103, 1235 ¥ Corchorbs

capsularis, , .
Bun Muchks, 133 3 see Corchorus $pp.

Bun pat, 115, 316, 117, 131, 1335
see Corchorus olitorius.

Burkill, I. H.,, on the Races of Jute,
41

orchorus

cultivation  of,
Bardwan, 8¢ ; Pusa, 90 ; se¢ Corcho-

J ;o.cgllqd, g1 ; see Bitri

*
Camerboerﬁ. S iz. o
, Rev, A, J100, ¢ -
% e-nut tree, 18; sec Myrigtica .
_canarica. ) «?
Candle-nut tree, ldimibutlon of, 20;
, see Aleurites moluccana.
« Candle-nuts,” 35, 32; #¢ Aleurites
moldccana.
Candles from the fat of putmeg seeds,
24 ; sec Myristics sebifera. .
Candles from wild nutmeg geeds, 17;
see Myristiea cananca.
« Cannabis aracanica,” 113
Cannabis sativa, 1t1. -
Carthamus tinctorius, 3.

Cellulose for pdper mills, 2; see
Helianthus anpuus. _
Chahkdr maghse hindi, 35 ; 8¢ Alearites

moluccana.
Chakd-mdré, 106,
ularis.
c&? pht, 1235 see Corchorus spp.
Chat wdra, 133 ; se¢ Corchorus spp.
Chaltua, 102, 1335 ¢ Corchorus
ulsris. .
Cbcx:g? 104 ; $¢¢ Corchorus capsularis.
Chird-miré, 304 106, 123 m‘Cor-

143; st Corchorus

}.’ii!:z‘}::n‘é :?‘xns,'uy see Corchorus
C;ﬁ:h:?;, 133; :e: Corchorus cap;
C::o]:i:: 76, 79, 133; $¢¢ Corchorus
“c&”:?"}?ﬁi}.', 133; see Corchorus cap-
Chs;::,n;&l,]é. 79, 80, 133 ; see Corchorus

capsularis. . "
khotipit (False), experimental cu
Cvnio{:IBardyan, 79, 80 ; see Corcho-

1gsis. o ] )
: m‘s? p?nl%:: , experimental cultiva-
’Cbt?:;,,%u(rdws)n, 80; Puss, 80; ser.

t sulars. Lo

msfchff,’fg? see Corchorus capsu-
laris. . 88
Chowdhari, N. C., 41, 49, 9%
Christy, T., 18. o
Clarke, C. lil, 106, 118,

1, Sir H., 117. i
%ﬁ;o'? 13 ; see Myrisit’ica angolensis.
Cooke, T., 5, 147, 118 .

Colquboun, H. A3 1.C.S,, 88
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C orchorus Antichorus, 117.
Corchorus capsularis, 43, 131,

, difference between
Desi of Dacca and Desi Nallys, 57,

8. -

Cgrcho‘tns capsularis, distribution of the
plant, 105, 106.

Corchorus capsularis, four main divi-
sions known to cultivators of the plant
for fibre, 109. .

Corchorus capsularis, leaves, medicinal
uses of, 10s. :

Corchorus capsularis, plants eaten as
vegetable, 104.

Corchorus capsularis, races, review of
distribution of, 107-108.-

Corchorus capsularis, races, table of,
133-134.

Corchorus capsularis, selection in, 109.

-, var. corylifolia,

105.

Corchorus capsalaris, par. Marua, 104,
105. .

Corchorus capeularis, var. pyrifolia,

104.
Corchorus olitorius, 43, 110.
, cultivated as a pot-
herb, 117.

Corchorus olitorins, distribution of, 116
130,

Corchorus olitorius, plant, as vegetable,
110. . '
Corchorus olitorius, table of races, 131.
i, table showing the
commonly used local names, 120.
Corchorus olitorius, used in curmies,
118,
Corchorus olitorius, wood of, used for,
making country matches, 117,
Corchorus trilocularis, 116, 117,
Cowpla pat, 54 ; see Corchorus capsu-

Gowpld-kawpla, 133 ; see Corchorus
- capsularis. ’
Countsy Walnut, 29; s Aleurites

Gox, T, 7.
%';g;:m “a3; & -.Myristk?a

. D

Daruri, 36 ; see Argemone mexh’:am.

DMM, 36; sec Argemme .
Davies, Capiain T, 10, o

De Negri, G., 33.

Deedri pét, 1235 see Corchoras spp.
Dehea pita, 123 ; se¢ Corchorus spp. .
Delavay, Abbe, 119.

Deodhils, 63, 64, 73, 107, 133; ¥
Corchorus capsularis. o
Deodhdli,  experimental cultivation,
Bardwan, 63, 73; Puss, 64, 73, 74 5

see Corchorus ca is.
Deo-ncilyd, 112, ‘x)::; «ee Corchorus
olitorius. . .
Deotd pd1, 104 ; 3¢ Corchorus capsu
laris

Desil, .47. 123 ; see Corcliorus capsu-
laris. 3

Desil Peli, 48, 64, 134 ; see Corchorus
‘capsularis?

Deshi Amonm, 46; see Corchorus
capsularis. ] '

Desi Nallya, 57, $8; 124 ; se¢ Corchorus

sularis. ] va-

“ Desi Nallys,” experimental c: jol
tion, Budm Pusa, §9°
Corchorus .

“ Desi of Dacca,” expesimental c“g
vation, Bardwan, 57,6}; Puss, 59
see Corchorus capsularis.  cult-

Desi of Narsingdi, experimen oy
vation, Bardwan, 5‘ ; Puss, 59

Corchorus capsulans.

&‘:l:x Aus, 46, 123; se¢ Corchorus
capsularis.

Dcdpiélpél, tto, 111, 318, 113: 145
316, 124 ; see Corchorus olitonius.

Desi Ldl pdi, experimental cultivation!

of, Bardwan, 111, 113 ; 5¢¢ Corchorus
olitorius. '

Desi Meghnal, 89, 124, ¢ Corchorut
capsularis.

D::ipi{ilhd pat, 15; see Corchoru!
olitorius. 80, 103

Desi pai, 47, 48, §7, 59, 61, 71, 5% -0
l::>9p 11:7, 115, 116, 133 ; 9 Cor
chorus capsularis.

Desi pdl, lp:;; see Col\;c:g:s capsu
laris and Corchorus olit 2 o

Da.i"ﬁatwé, 97; see Corchorus capé

Dewé], 6,. 83, 81

Desoil, 53, 64,66, 7%, 74 7 .:" '
85, 88, 89, 93, 93, g8, 1oL
»109, 134 ; 3e¢ Co.

Desodl, expesimental cul aslo
wan, 65, 70, 74, 77, 85, 86, 93

65, 67, 71, 74 75 T7: 86, 93; ¢

Corchorus ca . )
Deswil, 64 ; mpalm:hms capeulans.

. INDEX

Kochan, 113, 134
Dhal Sundar, 134 ; see Corchorus cap- Dhasla

sularis.

. .
Diili Bitri, experimental caltivation | Dhaula pdt, 101, 1 53
of, Bardwan, 91; ¥ Corchorus

capsularis.
Dhdld Madii, 114, 135 ; see Corchorus

litorius. )
D:dldo p:l.. 54 ; see Corchorus capsularis.

e 4
+

+ gee Corcho-

rus olitorins. e Cotchorus

: aris.
D;:B?: i16 malitd, 104; ¥¢ Corchofus
i’. s
D:;B;;Mgi, 11, 134 ¢ Corcho:u‘
olitorius.

Didld S Dad Bogt, . ge¢ COTChOﬂlS
l anchia, 100, 135 ; IaCOl'ChO“II nlesdog, 111, 134 $
n ' (] » N

- capsplaris.

* olitorius.

near, 103, I8 OfChOl'l'IS c‘p’n l?“.l‘ Boran, s 25 s see 0 chorus
y 1 ’

laris.

Dhéleshwiri, 54; 56 ST 61, 63, 64 Dhobsur, 135;

26, 78, 88, 106, 124 p $¢¢ Corchorus
Raris, o
D;:: ::‘I:wér.-' experimental, Clgl}v;l;%:,
Bardwan, 55, 56, 59, 63, 78; Pusa,
55, 561 60, 04,
capsularise

78, 79 ; Je¢ Corchorus laris.

ooare 1 see Corchorus cap‘s.zl):‘g‘ii
Dholi pat 116 ; se¢ Corchorus oxs spp:
Dhnles u}m’, 135 ; see Cor‘:hmi:ﬁ s
Dhup, 54; e¢ Corchorus ¢:aupsn8 i
D&up’n', 54, §35 ¢ Corchorus

. i
Djepon, 119, 1353 see Corchorus oH

Dhals, 64y 124; se¢ Corchorus capsu- torius.

laris..

' is.
Doxrah, 47 ; 8¢¢ Corchorus capsular

! G. 38
Dhdlsundar, 54, 57, 61, 62 63, 84 ; sc¢ Dragendorff, ., 3

Dudhrds, 114, 135; $¢ Gorchorus oli-

R

Corchorus capsularis. - torius. . chorus
Dlg‘l:;ndar, e;pe;i;ne;:a l Pucsl:‘.u;:‘gg: Dudbsar, 99, 100, 1355 ¢ Cor
wan, 5§, 79 ’ 8. . rus
79, 8% ; :,,SCorﬂéoru; m‘;:s- ;:3;‘ hér, 100, 115, 135 see Corcho
4 ; o orc 3 . X . . .
g:ad::::, l;;, 9’8. 134; see Corchorus Dm’"' “}fﬁl? 135 ; see Corc:g;:; oh‘t::n;;
capsularis, is. stan, Professor WY luccana,
gﬁx' 5"6‘ '343: g : Cg‘;mh:: ‘5“ C;l:’ n(‘;:-' ' n‘g‘xe nut-0il of Aleurites mo s
ula, 70, 838, 9, ’ ’ » i . pE ey,
chorus capsulariy ; ses Corcho- ;)\?x;ie, J. F,, 105, 11§ ,’/n:: Yo QC*
Dhayle Amen, 76,88, 145 2 005 | o i o3,
'D;::I:a }4) us, §3, 76, 88,89, 93, 1345 see g“u.’og' pr. W., 117. [oil™
Corchorus capsularis. 8 1243 mOCE - f" .
Dhawta Bhddoyd, 94, ‘22{.97. 95 2 L i
horus capsulans. T -
D,::“%zor% l.oédya' Expeﬁmentflpculnv: . E |
tion, Bardw.nc, 94;‘02‘51.’ gfi;s“‘m‘q , . o ]
,96; see Corc | g IR
Disil i 313}.% g5, 134; see Cor Edgewo‘r:,h'?fépu o 1% Corohor
chorus capsularis. Elliott, W., 119 . see Corehor-
Dhaula Bit?:?. g4 ; see Bitr, f§d~l 24" sce) E tdl, 1_::,,::4,"!5’ 125, _
Dhaula Haimantid, 93, 97, 9% '*%4 "5 rus oljorivs. . o moluccana..
I Corcho’;um‘uhgl‘?l;g’-ss . see Corcho- Erands,, 35} S 55, .
Dbaﬂla ] ’ . » P
rus capsalaris. Corcho- | * ~
Dhasuls «»;i. 97,98, 134 5 : F
rus capsulsris. .
Dhaula ?fm’l. g1 ; sw Corchoras GRS ed” (J:ne), Burdwan, 66; ¢
laris. . . ental cultiva: « Farm se . capsuldris.
Dhaula Hewt, “p“.m,« Corchorus |’ CorchoGng >
tion, Bardwan, 9%; | Eendler, i}a}nra 364 sec Argemone
capsularis. 75 fee Corchorus F "M&’c“{m’ . s’
Dhaula I{Mlllv 97> mexi -
capsularis.
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Fico del in , 36 & "
mexicaua./“” 36; see Argemone
‘m(d hell, 36; see Argemone mexi-

Finlow, R. S., on the
Firminger, ¥, A. C., SRa ces of Jute, 1.

Flackiger, F, A,, 38,
"l?l-hchet, A, 19.3
rolich, O,, 38.

[3

G

Gtge..Capuin A T, 9.
G:ﬁ:‘:&us, ;zs ;’ 2¢ee C:::)one
‘ g:qggz?:;; se¢ Corchorus ca lnlui:u s
B e
Gpot Ramg(,)paul, ; rus olitorius,

Ghritd kdnchdn pds, 1.16, 125; see Cor-

chorus olitorius,

Girdupd 7 . °
molg cgna.l't”di’ 2%, see Aleurites

G .
o');slmc;m, 126; see Corchorus caps

Gordon, D. F,, 28.

orsom, 114, 126 )
torius. 4 138; see Corchorus oli-

Grant, Lieutenant-Colonel D. 8. J

M.S., 36, 37.
Guba, H. %-, i7l 63. .

'y

Haimantid, g7, 98, 126 ; se¢ Corchorus |

capsularis.
Haines, H. H-v 118,
Halbildli, 111, 113, 136
. rus Giitorius.
TIamilton, Dr. Buchanan, :
see Buchanan-Hamil(or’a,sl' 104, 118;
Hanumdn pdt, 103, 126 - . .
capsulans. ’ i s¢¢ Corchorus
Harrawa, 105, 126; g
capsularis.

3 e Corchoe

Corchorus

L5, 130 see
Harrua, 1251365 Corghorus capsu-

laris.

Hart,F,, 21, °

Hayats, M., 106. :

Helianthus annuus (Sunflower), 1-11.

, ash, 'constilnenu of,

10-11.

Hellanthus annuus, cellnlose derived
frpm, 2.

Helianthus annunus, cultivation of, 3.

, experimental culti-

vation of, 6-8.
Helianthus annuus; harvesting of, 3.
, leaves and stalks,
composition of, 10.
Hell:nthus anruus, oil, characters of,
Helianthus annuus, 0il.  experiments
o 6’ s, oil [ m ‘
Helianthus annuus, oil, is edible, 4.
o -, oil, utes,of, 4, 5.
, cil-cake, 4. -
— e geCdS, chemial,
composition of, 8-g. ;
He:)limntbus anotus, seeds, description
'3
Hci‘iamhus annuus, sceds, food for cage
bx_rds and poultry, 4.
Helianthus annuus, seeds, uses of, 4-
, varicties of, 3
, soil best suited for

growing, 2.
Heh.amhus californicus, s.
{iel_lanlhus globosus-fistulosus, §.
[iellamhun grandiflorus-plenissimus, §-
Iemalgdr, 102, 103, 126; 4gec Cotr
_chorus capsularis. © ‘
Hemidl, 114, 126 5 see Corchorus oli-
torious. ‘
Ilemh:'ra, 126 ; te¢ Corchorus capsulll'i‘-
Hemtia, 126 ; see Corchorus capsularis.
. Heoti, 93, 98, 126; gee Corchorus cap-
! - sularis,
; Heolia, 93, 97, 98 ; see Corchorus cap-
! sularis,
| Hel'd, 91, 93, 93, 136; sce Corchorus
capsularis. |
Hetwa 98, 126 ; see Corchorus capsd-
laris.
heuze, G., 31.
Hewte, 126 ; see Corchorus capsularis.
IIeI::'/.z-r'ed. 92; se¢ Corchorus, capsu-
FYITR ’
| Hewlia, 47} see Corchorus capsulanis.
i Hn_blscns cannabinus, 99.
Himatpdt, 103 103, 115, 126, s¢e Cor-
chorus capsulars.
Hooper, D., 104.

¢ INDEX

. . . ®
Hooper, D., on the Fats of Indian Nut-
megs, 17. -
Hdoper, D., on the seeds and oil of
the Mexican Poppy, 35.
» Hooper, D., on the Sunflower in India,

l'
Hooper, D., on the uses and composi-
tion of Tamarind seeds, 14.
. Hudson, E. H,, §. .

I |
) [}
Indian Walnut, 25 sce Aleurites moluc,
cana. *
Irvine, Dr. R, H,, 37.

. *
L] Y -

J .

Jangli, 25 ; see Aleurites moluccana.

Jangli dkiét, 35; see Aleurites moluc-
cana.

Jangli  dkhréta, 25;
moluccana. _

Jaght Jasphal, 19; see Myristica mala-
barica.

Jdphal, 25; see Aleuriles moluccana.

Jdphala, 25; see Aleurites moluccana.

/lf‘li. 8¢, 126; sce Corchorus capsu-
aris. .

Jdti Bhadoga, 126; see Corchorus spp.
Jawitri-ha-tel, 22; sce Myristica lra-
grans, .

Jelapa, 25 ; see Aleurites moluccana.

»

see Aleurites

Jhot-pdt, 103, 124 ; sec Corchorus cap- |

sularis,
Jhunt, 136 ; see Cdrchozus spp.
Johnson, E. R, 117.

Joli, 89, 126; sece Corchorus capst: |
Kdrniksdl, 11

laris.
Jousebarri, 25; se¢ Aleutites mo.luc-

cana.
Jut pat, 97, 136; see Corchorus c#p-

sularis. o

!

|

3
¢

L

i
i

Jute, constancy in time of fowering,

45; seeCorchorus spp.
Jule, detcrioration of, 41-43 3
chorus spp.
Jute, distinction of race§
44; see Corchorus spp- _
Jute, number of races recognise
sce Corchorus spp.
-]

by co'our,

se Cor- Kaupld, 48, 1275 5£€

i

« K ' 1; gee
d, 46, Kekuna, oil of .3 K
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Jute, seed formation of, 45; te Cor-
chorus spp. . .

Jote, variation of, 44-45; #¢¢ Corcho-'
Tus spp. '

Jute, variation in stature, 45, se¢ Cor-
cHorus spp. : )

*?

* K

Kaiphal, 19, 20; see Myristica mala-
barica. .

Kdjla, 54, 57-59, 63, 126 ; see Corchorus
capsularis. o

Kdjla, of Narsingdi, experimental cul-
tivation, Basdwan, 58, 59; Pusa, 59,
60; sec Corchorus capsularis,

Kajli, 54, 57, 126 ; see Corchorus cap-~
sularis.

Kakkuna, 25 ; see Aleurites moluccana.

Kdiyd Bombdi, 64, 68, 71-74, 26, 86,
88, 89, 93, 98, 109, 126 ; fe Corcho-
rus capsularis. )

Kdkyd Bombdi, experimental cullivatior,

_Bardwan, 65, 73, 73, 86; Pusa, 6s,
66, 72, 73, 74, 87; see Corchorus
capsularis.

Kalas Naricha,
capsularis. °

Kamdrjdni, 51, 52, 71, 76, 83, 103;
147 ; see CBrchorus capsularis.

Kamdrjdni, experimental cultivation,
Bagdwan, 51, 5%; Fusa, §5z; se¢
Corchorus capsularig. )

Kanags, 19 ; see Myristica malabarica.

dew, 36 ; see Argemone mezxicana.

K .
K‘a):gi, 117, 127; see Corchorus oli-

torius. .
Kaniery, 25 ; ¢ Aleurites moluccana.

Kanii Lalv 117,
Kanlala, 30; sce
Kanyin, 25, 37; 57¢

ana. . "
< 8, 127; see Corchorus

126; see Corchorus

Argemone mexicana. =
Aleurites moluc-

olitorius.
Kashom ran, aoh, 123;
apsularis. “vu
K::I}fd Bonbdi, 8}3, 89, 127; se¢ Cor-
chorus capsularis.

see Corchorus
<

Corchorus cap-

sularis.

Kekui @i}, 315 ¢ Aleurites moluc-
[ ]
a. * .
i hun. Aleurites

moluccana.



*’“ : Wy :._L ‘ 'R .z" :
" K“W- 8§ 3 see Aleurit
Ken ’Sd' & es moluccana,

106.
‘Ken', .C., 76, 49,' 100, 101, 103,
105, 11971, tn.éxﬁ, ns,
Khas '.‘, / y Se¢ orm us ca) nl‘ﬁs.
Kbe:z’c Mindé, 355 vie A!eniu? moluc-

< Ihclrtl 137 ; see Corcho
King, Sis G., 117. 108 PP
Kechan, 137; see Corchorus spp.

lo_ﬁhg. 54)387; se¢ Corchorys capsu-

Kdnig, Dr. J., on chemi :
‘:‘f‘%mﬂogm ”:mxul ?ml”ol.“ion
!.1‘03, 127 ; s0¢ (?prehau" cap-

Kosta pdt, 103, 127 s¢¢ Corchorus cap- |’

Wi

Bt S,
‘xot‘ch’l T': ) § 19.

Kuchiamuri, 19y +

s "137; se¢ Corchorus spp.

K::‘.:lﬁi:’. 83, 12%; ses Corchorus
ue danm, 89, 115, 127:

ch:rqs capsularis, g 73 ste Cor.
'l‘: ﬁ:f. 89, 127; see Corchorus capsu-

Kurz, §,, 106, ‘ 5

Kusta Dhaneal; .
chorus olitonfg. 116, 127 ; 4ue Cor-

: :‘;7:. 36; ¢ Argemone mrai-

Kutila, 36; st Asgomone mexicana,

Kurcg;gaji, 118, 137 ; see Corchorus

L
Lakks ‘
v: hht:) xﬁ;h;.d M, 136 ;s Cdichorus

La . . ’:'; ) .
:llit::;:& bagi, 31654306 Corchorus

L y 'Y " . -
aoklﬁm::hoh, 11v;  -e¢ Corchorug

Ldl ; ' ‘
laxf:“, 765 see Corfhom capsu.

L‘:.lug:“i;'. 93, 137; see orchorus cap-
Ldl A“‘d, ), 1237
sularis. » 75 dee Corchorus cap.
Ldl bdgf, 110, 127 ; i
torius, ‘ 7; dee C°'°h9ms olj-

Ldl Ban pdt, 137 ; see Corchorus spp.

Ldl Bhddiya, 95-98, 127 ; see-Corchorus .

capsularis.

InnEX

of, Bardwan, g5 ; Pass, 95 ; se¢ Cor-
chorus capsularis. :

Ldl ,Bflﬁ;“ 89-94, 97, 137 ; sa Corchorus
capeularis.

Ldl Bitri, experimental cultivation of,
F‘fd“n, 91; sre Corchorus capsu-
ars,

Ldl bogi, 110, 111 ; gee Corchorus oli=

il Dey M M ;

esi Mithd pdt, 115 ; see Corcho-
‘Tus olitortas, M 5

Ldl Dhdmar, 97, 98, 128 3 see Corcho-

ras ca is, ',

choras ca)
L4l ngzﬂ 96, 88; eee Corchorus

ugulma

L4l Heoti, 97, 9B 3 see €qrchorus cap-
sularis, .« o

Ldl Hetid, g1, 138 ; ses Corchorus cap-
sularis,

L‘ﬁ Haewti, 93; ses Corchorus capsu-

ris.

Ldl [hot pdt, 138 ; see Coxrchorus cap-

sularis.

Ld, Kardi, 76, 118 ; sce Corchorus cap-

Ldl .Kn;au, 113, 128; see Corchorus
olitorins.

Ldl Roshtd, 128; see Corchorus cap-
sularis. v |, | :

Ldl idnkd gori, 103; see Corchorus
capsularis. f

L4l Maddi, 114, 128; see Corchorus
olitorius,

L4l patwd, 97, g9, 138; ses Corchorus
R

Ldl Petre pds, 128 ; see Corchorus spp-

Ll 1itd pd4, 103, 138; se¢ Corchorus
capsularis.

Ldli, 64, 74, 88, 102, 128 5 s Corcho-
rus capsularis.

Ldipat or meghnil, 53, 76, 93, 100
110, 114,138 ; see Corchorus capsu-
118, .

Ldjpat or meghndl, experimental cul-
vation, Bardwan, 53, 75; Pusa, 53,
S4, 75 ; sec Corchorus capsulasis,

Lanke gori, 1032, 103, 128 ; se¢ Corcho-
rus capsalaris.

Lanka gori, 116; see Corchorus olito-
rnus.

Lanka Gurya, 116, 128 ; see Corchorus
olitorius.

Laskar kani, 116, 128 ; see Corchorus

olitorius,

Lil Bhddiyd, experimental cuitivation

[ ]

Lél Haimantid .93;‘97, 138; YY) w i

Latham, H, 37,18, % -

LI'COII, Mv‘M By 108, .

Leha, 138 f oo < L S
M'm' "38", il

Loka Kori, 158 ss Corchorus spp.

Lokhori more, 13§ 3 ‘sss Corchorus spp.

oy 139
Iio.:m? hgc‘, 1393 se¢ Corchorus

olitorins.
Luckipore pdt, »28 ; se¢ Corchorus® oli-
torius, L .,
Lumbang oil, 31 ; ‘s# Aleusites moluc-

cath,
Lyon, P. C., LTS, 41, «

- .-

M
Mace, oil of, how prepared, 33; ¢
Madyhra‘?;acz f;;k;rt:c& Corthorus capsu-
ﬂ{]m';r nalita, 110,° 116, 129; see

Corchorus olitorius.
Madhuri, 139 ; se¢

g’ ~ A
]mlx

. “'1,:1
Milka pdt Sanchia, 99, 114, 139; s¢¢
Corchorus olftorius, ¥
Mollison, J. W, 1. -
Moop, A, 118~
"Moré, 128 ; see Corchorus spp.
Mpora pata, 138 ; see Corchorus spp. o
+JAMora sak, 128 ; see Corchorue spp,
? Meseley, C. H, 1.CS, 88, -~
ouchlig, 119. 129; -deg -Corchords
olitorius. S
Mukerji, N.G., 6. :
Munidshi, 130 ; see Corchorus olitorius,
AMyniast, 100, 104, 114, 130 ; - see Cor-
chorus capularis. . :
Muanro, Lieut, W., 117.
‘Murray, J. A.)117.
Myristica angolensis, 23.
Myristica guenl?all):' 18. S
Myristica Bicu y 33, -
" d , and M. officinalis,
seeds, chemical gompozition of the
fat, 22-23. se1g ,“
istica canarica, 1719, 24. ‘
Myris , seeds and - mace,

Mitha pét, 110, 193} 36 . Corchoras
olitorius. :

Corchosus Spp- e se
Mak man yol, 35, 8; & Aleurité$ 4 ygomical composition of, 19.

4 b *

molaccani.

Mak yau kai, 37 ; set Aleurites cordafa.” )

b, 28; see Aleurites gorgala.
wﬂ' :5, 27, 38; see Algnnm

moluccana. ) I
Malabodde, 14 ; se¢ Myristica laurifolia.
Maluch, 119; see Sorchorus olitortus.
Mird, 129 ; see Coschoms spp-

., 105. L
l}l?zﬁr:i" ::3’8; u?e Corchorus olitorius.
Marua, 104, 113, 114, 139 ; s¢¢ LOT

rus capsularis and C. olitorius.
Masters, J. W., 106, 118.
Matsumurs, J., 100. e
Meghlal, 89, 93, 100, 115, 139 se

éorchoms capsularis. 6
Meghnil or Lalpdt, 52-54, 60, 75, 70

8, g¢7-100, 103, 111, 114, 195

129; see Corchorus solaris. i

Meghndi or Ldipdt, ex mental culti-

O

vation, Bardwan, 53, 75; Puss,«53,

. 84,7%; see Corchorus c&
Mgloczx?é corchorifolia, 1o6p.

Melokyeh, 119, 139; 5 Corchorus
litorius. S . )

M:xi:ar:z sPoppy, seeds and oil, 35 $¢¢
Argemon; u\x:'xicu;u. .

Miquel, F. A. W, 119

Mn’%ud. 104, 139 ; 8¢ Corchorus capso-

laris.
Mc‘llo: Man" 128 ; s Coxchorus spp-

:‘Mynsuu canarica, seeds, character of -
fat, 19. ° . )
Myristica canarica, seeds crushed as
crude candtes, 18-19, "
Migristica canarica, _seeds, description
of, 18. . s
Myristica farqubarians; 18; se M.

! 3 ‘

h!ym&m" tmeliutﬁie_g, 20, 31, 38
o from, 22. - 5
Myristica fragrans, nutmeg butter, uses
f, 23.¢ Lo
M:risﬂca fragrans, seeds, analysis of,
and of fats, 38 N
Myristica guasemalensis, 23.
Myristica laurifolia, 4.
«Myrigtica magnifidk, lg.
*Myristica ‘.‘M;:;ﬁa!ore, "18!.9 -
isti cR, 17, 19~ .
M)mnca?a. - fgrillus as an adul-
*serant of cotmercial mace, 20.
Mmﬁca thalabarica, mace, description

M;g’sti’;' malabarios, oil, description of,

ﬂ;,?;m malabarica #eds, analyses of

.u %ﬁg ‘ malabgrica, seeds, chemical

composition of, 30-21.
L

g
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Myristica malabarica : :

“of, 20, _ » seeds, description | Noix des Molugues 315 see Aleurités

Myristica malabarica 8, used o N“‘ol?mm. T

gy olerate mutmepgs of commerce, 10, capiragy, 3 1303 see Corchoruy
is, 32 * -

Myristica Otoba, 24, Nutmeg butter, 22, 24; yristi

gg:ymg: sebifira. 424. T N :{;8:“‘8&:0; M.'lant'i’fol‘i;‘: Myristics

ristica spp. (nutmegs), 17- gS, ats of, 17; yristi

H{Manrinamemisg,'z; 744 spp- 75 ser Myrlstica

of, 13. » soeds, analysis : . , ,

Myristica surinamtenst ,
amined by Reimer and Wi, 1" " o

. r )
N S “Otoba Wax,” 24; ses Myristica Otoba,
' Nidita, . ‘
tl 103, 130; see Corchorus cap- P

*5 Niilth, 64,

5 Cere 74, 76, 88, .

%ﬁ 4 N“('»_or” ‘ch:;::ngl:pn:ah‘ i 89, 130; se Paé Nallya, 413 ; see Corchoras olito-
» oK ental cultivat rius,

wan, 74, 7 . . on, &rd- P

Moy 75905 Pt 74 sor Cor. | capmtars, " 1313 ¢ Corchorus

Nakred Nalstd P, ;
rus olitorius.’ 116, 130; see Corcho- dl:;._lim, 131; see Corchorus capsu-

Ndl ddgi, 110 ; .
Nal Bii 36 ml Co.rchomg olitorius, Palrb;u:,d' 54, 61, 76, 83, 84, 88, ic,
capsularis, = 30; see Corchorus Par3ba1:v¢‘i“ Corchorus capsulari.

[ 4

Nala pitd wars - experimental  caltivation,
Pid malitd, 104, 130; 5, Cor- g;r.d";négrsc'hs-;' 84; Pus, 55, 34,
. H orus capsularis.

chorus capsulari
Nalit ., )
Ve, 84, 103, 110, 113, 130; sec Pﬁ;’,’;&:’ 118, 131 ; s¢e¢ Corchorus oli-

Corchorus capsulari
Nd’ﬂ’ 52, § uians.
) 52, 54, 60, 88, 8 FPat, 93, 1
¢ 115,130, » 99, 09, 9o, 111, » 93, 110, 115, 131 ; se¢ Corchoruc
N d.’p v 3of’ u;rgiorzhoms C‘Ps_ularis, Pd‘i&’;p;l:hns. } :.
cultivation, Bardsar’ 6 experimental | Paylq;, ;‘» 131 ; sc¢ Corchorus spp.
Nalt Corchorus caps:)’arig; Pusa, 61, ' Patna, 1331‘ ' fee gorcll;oms olitorius.
'4lid pa 8. ! », 131 see Corchorus spp.
mpﬂ ’"i" 100, l30, 3_{( Cor?hor“s { P‘cl:;;ﬁf:;issg, 13[; soe o,,cho"‘s

4

- t".”fitkd, 20 '
Narith, 133; st Corchoms warbiaris Povar 103 134 ser Corchoras capsa-
Naskay- s 8 capsularis, | .
olito:i::.“" 128, 30; see Corchor,:s : Izaalpu::;!a?ig' 99. 131; see Corchorus
Ndt-ak . N . L Pl 5a ba
cana.’M“, 35; see Aleurites moluc- | P(é:;\spudlg f“.b" 88,131 see Corchorus
Ndtluw-akrétu kotrai e .1 Peckhol T
v 35 ; ge Aleurites ‘ Peralli ;;,T.,- 38.8
rat, 118, 131; see Corchorus

moluccana,

Ndtx-a -1, ’ ori
Arétu-vitlu, 255 e Alcurites ! p Olitorius,
§ Perrouet, G. S., 118,

moluccana.
Nibld, 76, 103, 113, - i« Ph :
’ ’ L 130 ulesiedes, 63
capsularis, ‘3,130 see Corchorus | g, Cfm"'m:;:' t‘;;ﬁzlj‘ 88, 125, 131,
ris.

Phﬁdit:j:tr{n‘. experimental culiivation,
rdwan, 63, 73; Pusa, 64, 73, 74,
see Corchorus capsularis. '

Nubet, J., 15, ¢
Notx  chandelles, 31, g0 Aleurites

moluccana.
Noix de Bancoul, 31 i Pila dhat
©og .o ura, 36 ; i
moluce v 315 sce Aleurites cana. » 305 s¢e Argemone wmexi-

Pinds, 18; 1ee Myristica cafiarica.

-

S hewx . w

" Pindi-hai, 19 ; 1ee Myristics "anhhﬂa:

- Pyta nalita, 103,.304, 131 ; se¢ Corcho-

rug capsularls.

* Podsolnetchnib, 1; see Helianthus

. Aannuus.
Pogson, Lieutenant J. F., 8. .
Pucca Nallya, 113; ses Corchorus
olitorius.
Pundec-kai, 18 ; sce Mynistica canarics.
Pundi o], 20; eee Myristica msla-
barica. . :
Punnab-kirai, 118, 131 ; se¢ Corchorus
olitorius.
Purbi, 131 ; sec Corchorus gpp-
[ 3 .

R
Rdbnd, 114,8 3'1 : 3¢ Corchorus olito-
rius

Rajan, 117, 131; se¢ Corchorus olito-
rius, - ‘

Rakta bdgi, 54, 131; %ee Corchorus '

capsularis.

Rampatri, 19, 20, 81; ¢ Myristica
malabarica.

Ramua, 131 ; see Corchorus olitorius.

Rangadogs, 111; 133, se¢ Corchorus
olitorius.

Rangi, 88, 132 ; see Corchorus capsu-
laris.

Rangri pat, 116, 133; see Corchorus
olitorius.

Rdmer,C.L, 23. o

Rice, B. L., 8.

Ridley, N. N., 106

Ritchie, Dr., 118, .

Ross, Mr., 27.

Roxburgh, Dr. W, 31, ug, 116.

Roy Chowdhury, BK., 46.

Rumpf, G. E., 108, 113, 119.

S .

Sada dhakai pal, 116,132 ¢ Corcho-

rus olitorius.

Sddi latkd gori, 1034 5 Corchorus
* capsularis. :

Sdda pdt, 132, se¢ Corchorus spp.
Sddd 1itd pdl, 103, 103, 132° see Cor-
. chorus capsularis.
Sadu, 102, 133; s¢¢

laris.

| Sefflower, 3; see Carthmy ﬁnaoti;&‘%;; -

Sakhdrdm  Arjis, 35; Aleurtes®” .

moluccana. lip
San patwd, 9], 98, 133 ; ses Corchoruk
capsalaris. . , .
Sanchi pdt, 102, 133; ¢t Qorchorus -
laris :

Sanchks ranga pdl; 103, 1385 s¢..Cok-"¢>'
chorus capsularis. k

Sanekia, 71, 99, 100, 133; ¢ Corcho-
rus ups'uhns. S

Sdri Biples, 116, 133; set Corchorus .
olitonus. S

Schiotterbeck, J. 0., 38.

Semler, H,29. ~~ = .

Sen, Annadhande, 113. 4

Sesamum indicurp, season, treatment,
etc., the same®as those. of Helianthus
snnuus, 7. L

Skédd, 103, 110, 133; se¢ Corchorus
capsularis. : o

Shani, 54, 132 se¢ Corchorus capsularis. "

Sheriff, Mohideen, 118. . ,

Shiel kanta, 36; sce Argemone mexi-
cans. ‘. .

Shik leh, 35; see Aleurites moluc-
cana.

Shonamukli, 54
capsularis? : S

Shukla pala, 133; se¢ Corchorus-8pp.

Siyal kanta, 37.; s¢¢ Argemone mexi-

, 133; see Corchorus

Soap, nut-oil %t Alenrites moluccana
in manufacture of, 30,82 -

Soap,ethe fat of nutmeg seeds in the
manufactore of 22, 24 ; se¢ Myristica ©

ns, and M. sebifera.

Spgeth, E., 21.

Spanish nat oil, 31;
luccana.

see Al.enrites mo-

| grewartp Dr. J.°L., 105.

| Suif de muscade, 34; Set Myristica.

! guatemalensis.

Sujimani, 53, 54, 133; 3¢ Corchorus
capsularis. , ¢ ‘

Bunardng befina, 106, 132 see Corcho-

rus capsylaris.
l,Sunflower, Jhe, in Indim, 1; see Heli-

Corchorus capsu-

#nthus annuuse
. Surdf mukhs, S see Helianthus an-

© nuus. L .
. Suriyd mukit, 5; 3¢ Helisnthus an-

| nuus.

Siriyd phul, 1, 5, sce Heliaqdms ane
.nuus.  °*° :
Suinald, 110, 11J, 132 ; de¢ Corchorus

olitorius.
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Suipdt, 47, 50, 54, 109, 113, 133; &
s capsularis. '

Suipds, experimental caltivation, Bard-
‘wan, 47, 40; Puma, 48, 49; see
Corchords capsularis.

Swuinaldy experimental cultivation of,
Bardwan, 111, 112; 2¢¢ Corchorus
olitorius. . . . - '

" Sutton & Co., 8

L]

»

| T
Talbot, W. A,, 105, 118.

Tamarind, 13-16; s Tamarindus’

indica.
Tamarindus indica (tamarind), 13-16.
, fruit, deseription

of, 13. A

Tamarindus indica, fruit, dsed s in
curries and chutnies, 13,

Tamarindus indica seedp; a8 a famine
food, 13. .

Tamarindus  indica seed, average
weight of, 14.

Tamarindus indica seeds, composition
of e;uire seceds and of -the kernel,
15-16.

Tmfm'indns indica, seeds, description

. of, 14. Y

Tamarindus indica, seeds, medicinal
uses of, 15+

Tamarindus indica, seeds, nature of
oil yielded by, 16.

Tamarindus indica, seeds, oil present
in very small quantities, 16. .
Tamarindus indica, seeds, preparation

for consumption, 1.
Tamarindus indica, seeds, price of, 14.
, stated in-

" jurious effects of, 15,

Tamarindus mdica, seeds, use of the

powdered seeds .3 glue, or size, 15:
as a red dye, 15, . .
Tamarindus indica, seeds, uses of, 14.

sidered a famine focd, 14.
Tearikani Nalita, 116, 133 ; ses Corcho-
rus olitorius.

* Tati, 133 ; see Corchorus capsularis.
Tebra, 133 ; see Corchorus capsularis,
Tebrd Amonia; 89; see Corcherus cap-

sularis.

ATebrd Ausla, 39 ; see Corchorus cap-

¢

-, where con-.

RS

Tepdri, 181, 133; see Corchorus elp:
T4a mara guti, 133 ;- se¢ Corchorns

capsularis. :
Teto pds, 103 ; see Corchorus capsularis.
Thacheka, 133 ; se¢ Corchorus spp.
Thomson, T., 117.
Thwaites, G. H. K., 118.
Tijsmann, J. E., 119. .
Tn{:ﬁj.llara, 133; serCorchosus capss-

Tita .)al, "103, 103, 110, 133; &
Corchorus capsulags.
Tita Sanchis, 99, 133; s Corchorus

ca .
Tolla, 133 ; see Corchorus capeulasis. -

——, 113; see Corchorus olitorius.

Tosa, 113, 1363 ; sée Corchorus olitorius.

Tosha, 68, 76, B8, 89, 113, 113, 114y
133; se¢e Corchorus oliterius. .

Toshd, experimental cultivation of,
Bardwan, 113 ; se¢ Corchorus olito-
rius. e

To-sikya-si, 35; see Aleurites moluc- ‘

cana.

Tournesol, 1; see Helianthus annuus.

Trimen, H., 118,

Tung oil, 29; see Aleurites cordata and
other species.

U ¢
Ucnhuba, 23; see Myristica Bicubyba
UXcd M. officinalis.

» 48, S1, 54, 86, 69, 70, 71, 75
llui’ 109, 133 ; 2¢ Co!cgtmu capsu-

s

Udhap, experimental*cultivation, Bard-
wan, 49, 50, §6, 69; Pusa, 49, 5O,
56, 70 ; se¢ Corchorus capsularis.

-

~ V

Vadam, 35 ; see Aleurites moluccana.
Valenta, Dr, E., 22,

Vas, ], I.CS,, 97. ’

Voelcker, Dr. J. A, 4, 9, 33.

Voigt, J. O, 103,

188

P ' lw“ s Do ‘
k. Walout Yndian, ~ 35; . 5‘ ’
w . a8 George, 4t 105, 117
. W R s ",'1’;: B W-on composition o
. ‘ Aleurites | _ Sunflower plant, 3, 9, 10
Walnut, Belgaum, 35; & | win, We, % oy _
uccana, : oodrow, G. s
W::lut Country, 35} m\w T F
molnccans. :

v/ ’
T y,N07h
Y )
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