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EXPLANATION OF PLATE.

Tur Rick WerviL {CALANDRA ORYZ®EY

Kggs laid on and in & Wheat-grain. x 8,

2. Larvafeecing inside a grain. x 8,

3. Larva removed from grain. x 16,

4 Puopa in natural position inside grain, x 8

5. Pupa removed from grain, ventral view x 186,
6.  Adult Weevil from above. x 16.

7. " " . side. x 16.

Weevil gnawing into a Wheat-grain x. 8,

9 Weevil inside a Wheat-grain. x 8






WEEVIL AND DRY WHEAT.

By T. BAINBRIGGE FLETCHER, n~, ris, rzs,

Oy, Lmperin? Entomologist.

[xrroDUCTORY,

Ay insect that does an immense amount of harn in India is
the common Rice Weevil (Cilundia oryze), found not only in
wheat but in jer, malze, rice and, indeed, in all stored cereals
and peas, though best known in rice.  Owing to its minute size
it 15 easily uverlovked until its numbers have increased to an
extent which makes the aggresate loss very large, small though the
mdividual damage mayv be,  Its small size may best be realised
from a consideration of the fact that its life-history is aceom-
plished inside a sinsle wraing which furnishes it at the same time
with fond and shelter.  As in the case of most destructive inseets,
however-—locusts may be taken as an exception—the avount of
damage done is inversely proportional to the size of the inseet.

Not only does the Rice Weevil attack cereals in the grain,
but it will also feed on them when ground. and (in India at
least) this little beetle ix one of the principal offenders in the
vase of a bhag ot flour being found weevilly 7 when opened. It
is only fair to add, however, that thix weevil is not responsible
for the repulsive taste communicated to the flour by other minute
beetles (Tribolinn)  often found in the tlour also. Rice and
wheat in the ear are not, or only very slightly, attacked, but
harley in the ear is as mueh subject to attack as when husked.

In many parts of India endeavours are mude' to secure
Jrain against insect and other attack Dy storage in "(lght recep-
tacles, although these need to be practically air-tight to keep

out minute inseets such as this; but in some districts, although
23
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the grain i stored inasort ol wattle cage to keep out rats—son
time a cat is shat into the cage with the grain to make assurane:
doubly sure—yet no attention is paid to destractive inseets which
breed unchecked and devour the cultivators’ store none the Lo
surely than the vats. I wainduds o envat ayrivol might well
be given as the modern version of an old saw, )

It is extremely diticult to estimate the actual damage t
stored erops done by this weevil. Sueh must vary to a very
large extent according to local conditions. The tollowing ex.
periment, however, carried out in the Pusa Inseetary, will give
some dea of the harm which may be done. On 27th April 1910
one seer (2lbs) of unattected wheat grains was put into a bog
with a large number of wheat weevils and left: on Ist October
1010 (e, after 167 davs) the weevils and dust were separated
from the wheat-grains, the dist weighing D elittak (1 ounee),
the wheat-grains ouly 11 chittaks (1D 60x) =0 that voughly
one-third of the wheat had been toradly destroyed in less than ~ix
months.  Some twenty vewrs aco a leding firm of crain
merchants estimated the annuad Toss due to these weevtls to T
107 in the vear. Tuking the annual average loss at only haif
thix (37 ), the damage done vemrly throughout the whole of Tidia
must run into Inkhs of rupees,

Disrriserioy.

Like nearly all grain pests, the Riee Weevil has been o
ried all over the world with shipping, wad 1t is very diftienlt oo
say where its orizinal howe niy have been, but we have no ea
son for believing that it is not indigenons in Tmdine - This weevl
does not seem to lave been known to Linnacus in 1755, the date
of the Tenth Edition of the - Systema Naturvey,” but was deserib
ed five vears later 1o the siath volume of his »Ameenitate
Acadeisicar 7 The Twelfth Edition is not aceessible Lere, hut
the species s inclwled in the Thirteenth (Guelin's) Edition
(1788-1793) without any further indication of origin than the
words, “ Habitat in oryz, diutins asservata.” We may  assun
that the species had attained w world-wide distribution before o
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was known to Eutomologists, and that its original home was
,wbablv in the warmer rice-growing districts of Southern and
[‘mtem Asia. It ix abundunt evervwhere in India, Burma and
Cevlon, aud is known under various vernacular names, some of
which are *Chele poka ™ (Bengal), “ Hena poka” (Nuddea)

~Sulsi” (Delhi Buzar, Caleuttay, Ghun " and = Keed ” (United,
Provinees), * Sonda-Kida 7, Sonda” and > Pore-kida” (Poona),
S Kert” (B Bengad), - Kapra® (I)v hi), * Kurrin chottan” (3.
Malabar)! < Nusi T (Ceded Distriets) Sum lawalla poka ™ (Orissa),
andd © Sundhin Killu ™ (Gujerat).

Lave-Tistonry

Int colder elimates it is said that this beetle has only one®
ceneration i the year, but in e warmer parts of India it is
probable that there are about eight broods anuually, whilst
L districts with an appreeiable ameant o cold weather there
may be anly four o five geners ations i the year

The lengtle of tine oceny jed in attaining the perfect state
during the warmer wonths varies from about five to nine or
more weeks, as is seen i the following ¢ talle of actual records

kept at Pusa during 1uio

Baeute ot k40 Vo Perid i dags,
{h=12 Maich, 27 a0 Aprib 1050,
27w Al 15 June. V=50

U (LR h
RO Jum' o5 Jaly,
~ Jaly. 12 Augest 34,
. B 1,
(B 2t o
! A 36

Lt would naturally be (\lmtul that in the lLottest month
of the year (Le. . May) the life-history would cecupy the shortest

period, hut it is evident from the above table that such is not

the ease and another factor must he sought for. By plotting

(he results of the table in the form of a curve and adding

. s the
© The statenn nt s attilnted o Miss Upenal, tut 1 have b unaHO to trace the

riginal reference.
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curves for the average mean temperatures tor this period of ti.
vear, it immediately becomes apparent that the eurves do o
coineide : but the addition of another curve, that of atimospheri
humidity. helps to throw a little light on the subject, and the.
seems little doubt, but that—at any temperature at whie,
breeding is possible— the period of development of the immatur.
stages varies nversely with the degree ol humidity of the i
The practical application of this puint will be discussed later oy

Returning now to the life-history of the weevil itself, iy
its first stage it is a minute egy about 6 mom. long and 235 mom
broad, eylindrical in <hape with perfeetly rounded ends and
smooth sarface, and of a clear transiuecut colour, (Frontispicec,
fig. 1), The mother-weevil gnaws a small hole almost long
tudinally into a wheat grain, nsually near the apex: which is pro
vided with a covering of minute hairs. The coe i< thrust into
this hole lengthwize, and <omuetimes the month of the hole is then
plastered over with chewedaup dust from the wheat, but some
times the hole is lett open and then the end ot the ege is visilil
almost on a level with the <urface of the grain. Ou splitting open
the grain it is extremely ditfieult to distingnish the eawr fron,
the interior, 1ts colour ])v'ilxg‘ so similar to that of the :-tzll‘l‘]r)'
substance of the grain itself.  In many ciases, however, the eees
are simply deposited looselv amongst the wrains or stuck to the
outer surtace of a grain in an exposed position, withont any hol.
having beeu bored.

The egus hateh asarule on the fourth day after they have
been, laid, when the yvoung larva gnaws a hole in the side of the
egg-shell and makes it way out with a sort of peristaltic move
ment.  Except for its smaller size, about 6w, in length, the
young larva rescbles the full-crown one in every respeet and,
like it, assumes a curved position with the back arched upwards
(Figs. 2 and 3). On hatching out, the young larva bores into the
interior of the grain in or on which the euy was originally laid
and conswmes the starchy substance of the interior, passing it
whole larval and pupal life inside this one grain. When fully
grown the larva is about 25 m.m. (1/10th inch) in length
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when fully stretched out, but it usually remains in g slightly
cuarved position (fig. 3) with the back humped up, and in this
state it harely measures 2 1, long. Tt is a thick, fleshy,
white, legless graly and, except for its brown op vellow brown
head, 1t has no markings of any sort, hut the body is minute-
ly wrinkled transversely,  As it never leaves its food supply,
it ls no need of legs but it can move about by peristaltic
motions of its muscles : for the ~une reason, no outward sign of
damage is shown by the orain whilst the Tova is inside it,

The pupa ix about 25 . (1 10th ineh) long, of a very pale
vellow colour, after abont three days turning to a darker brown.
The posterior extremity is hent downwards « little aud, as is the
case i allordinary cureulionid pupee, the leos and snout are ele arly
distinguishable (tig< 4 and 33 The lava pupates inside the
grain, inowhich it has been feeding, in w0 small chamber  cleared
by pushing to one side the pelles of frass and four,  No hole
ix prepared for the emergence of the beetle. which gnaws its
ownoway ot The holes fonmd in ativeted wheat are thus caused
by the weevils which have attaiied the perfect state, either on
their fivst emrergence from the pupa or by their subsequent gna-
g of the grams in the process ot feeding. The pupal period s
about six davs in the warnm weatheor,

The weevil itselt may Hve a few weeks orseveral months, and
m the novthern parts of Tidin generally passes through the eold
weather ina dormant condition, Teisa very small dark-brown
Murllﬂ. about 1 10th ineh bong, with tour orange-coloured spots on
top ot its body and the usual long down-urved brak charactoris-
tic of the weevils, (Figs 6 and 71

In the cnse of miost foseets the damage which they cause
s effected dwring then Tarval existence, bat the Rice Weevil on
the contrary is destructive after it tas reached the perteet state
by gawing into @rains and teeding on their contents (fizs. 8
and 9), and it seems probable that the destruction wrought
by the beetle after attaining maturity s greater thz.m that dun.e
llleﬁ)l‘e it has attained this coudition,  Xs the food-supply is

sonstant, there appears to be no regular breeding-season and all
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stages of the life-history may be found at any period of the yeur,
although when the temperature is low all vital activities a.
decreased up to the point of suspension.  The mature beetle.
themselves may also apparently live for a long time, so tha
members of wore than one generation may perhaps be tound
ocenrring together.  Owing to these two points, it s extreme)
ditficult to say how many generations there may be ina year iy
any particular locality, but the average is probably about eigln
for Southern India and about five for the colder regions of th
North.
Meaxs or Coxrrol,

Had the Rice Weevil no natural cnemies, there would 1
o limit to its nerease but the want of food or, in other wopds,
its cullsllllllltiull of our stored cercals would be absolute. Li\’in;
a life of coneealmient, as s 1t habit during ity vaely stages, It
would be tmagined that at this period of its existence at last it
would prove comparatively imniune from enemies = happily tor
man’s weltare, however, thisis not the cuse. as during its larval
lite 1t 15 extensively  parasitised by aminute coppery-grecn
Hymenopterous (four-winged) v which bas been called Pte -
methis oryzeatter its hosto This ting v scarches for a gran
containing a larvaof the weevil and lays an coe in the lava:
this egy hatehes into a gral which feeds inside the weevil Tarva
without actually killing it il it i dtself full-crown, when it
attacks the vital portions of it~ host, kills it and then changes it
A pupd, from which theve presently emerges anather tiny ope
pery-green Hy ready to pair and (should it be w fi male) to scarnh
for more weevil-larvie i whiel to Jay its e,

Usetul though thix parasite andoubtedly is, it is obvious
that 1ts usefulness must he of Ihnited application, as a parasit:
which i~ too suceesstul will soon have its numbers reduced 1y
want of a host on which to feed. We niust theretore conside:
artificial means of control and these fall under two heads, ()
fumagation and (h) drying the grdin, T considering  both o
these it niust be understood that wheat in arain ix espeetally
referred to.
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ETCHER. RE
Fesicarioy,

i oy N RN s upatter if i
Famigation ]T 11\1'|t1‘ vt ple nitter i the grain is contained
inareceptacle whicly is, or con be rondired tewporarily, wore op
< AE) S "
foss ativ-tight. Caobon: Bisulphide, at the rate of about 10 1hs
L : o Ios,
o the ton ol grin, 15 the wsual fumiseat, the liquid heing
. N N ‘ ’ ©
‘““l)].\/' [)()U!'l‘(l over the 2rai or IJ]?U}L‘(I in shallow vessels

on top
of ity and the grain exposal to the funies for 24 hours,

It must
he rewembered that the Tames of  Carbon ]))i-\ill]ph.ide are an

irritant potson  imhaled w0 any extent, although the smell ig
calewdated to prevent this being dones Teis <6l more mportant
to note that this Tguid i ilanimable, and that the fames form
awcexplosive mixtwee when ixed with v iy the Presence of
fire and that no ieht or tire pven o lighted pipe or cheront)
nist be allowed wear when fundation is golng o,
Famigation will strply kilt all ivscet Hite i the graln but
will wot exert any permeaens inhibitory effect, 3o that the
operation should b repew od at Jeast everv sics weekss A more
permament deterrent effeet s producad by nosing a small pro-

portion ot maphthalin with the grain, This 1s especially uzeful
for keeping small quantities. sueh as satples for Exhibition
purposes, H requived for cdiney use, the larger lumps ot
paphthalin may e sieved oarand smadl fragments evaporated
nat quickly by exposine the 2 thin laver to the sun and
air tor aday or tae The sortnintien of the wheat is not
affoeted. T one exporinnnt condietod ar Puasa, w boxfal of
wheat was taken. covered lonsely with ashect of paper on which
alaver of tlake naphthalin wae sprinkle, aml fett under these
comditions hetween 27th April aned 1a Chetoher. On this latter
date the whont was found absolutedy froe feon weevil and two
samples tested for gernamation by actl ;‘I'(‘\\ing";'al\a‘ results
of 82 and 6y respeetively Anotier box ot wheat ]{OPI
wnder exaetle similar conditions but witheut the nnphthe\hn.‘
Wits f.ullml tl"])l‘ h;h”f :\H:u']{wi "l\’ \\""\il at the vx]lll‘:\tlml of

the sage pvl'im].

a5

CoForduit o b e CoTme et Pestsy o EANeN
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Dry Waear.

Experiments carried out at Pusa during 1909 appear to i
dicate that wheat will not be attacked by weevils under certaiy
counditions of dryness. In co-operation with the Imperial Agii.
cultural Chemist various samples of wheat were taken and
prepared at different degrees of dryness, and these sampli
were then tested with living weevils to see how far the
weevil was able to live and breed in each.

The experiments, which were all done in triplicate to avoid
error as much as possible; were made with similar bottles eacl,
containing oue pound of wheat dried to a known degree of
moisture and forty living adult weevils.  The bottles were the
closely stoppered. =<ealed with paraftin wax, so that they were
absolutely air-tight, and left undisturbed for six weeks. At the
end of this perivd they were opened, the orviginal forty weevils
in each bottle searched for and found, any tfurther weevils noted,
and the whole kept under such couditions that any immature
individuals would be atforded time to hateh out or that any
apparently dead weevils would have an opportunity of reviving.

Two samples of wheat freshly harvested and taken straivht
from the threshing oo in 1909, were found to contain 67
72 per cent. of moisture respectively. [t would appear, however,
that these ratios were abuormally Tow ax the following pereentages
of molsture were found i wheat harvested at Pusa in 1410,
care being taken that the saumples suftfered as Jittle loss a-
possible from the harvesting until they were secared in bottles

Moguffernnguar White 116 Por cent
Panjid,  Ne. o 827 l
.o Wiz, ﬁ
T : T !
, 9 . T PR ‘>
L2 T . '
| . R0 " Avelage N2
" RN " ke "
“ N . N 63 .
- RN . 939 “ i
. g . A 224 |
. 22 HRA }
2} BN
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By ordinary drying of this wheat in the sun after harvest-
g it was found that the moisture-content could bhe reduced
with ease to about 1 per cent., whilst the same wheat exposed to the
open air until July (after the rains had set in} then contained
141 per cent,, of moisture. By drying or damping this, exact
degrees of moisture were of course obtainable. )

(«) In the experiments made with absolutely dry wheat
(0 per cent. moisture) and with wheats at 41 per cent .67 per cent.
and 72 per cent., all the weevils introduced were killed off with-
out breeding at all,

(h) In the experiments with wheat containing 8 per cent.
moisture, the weevils became nactive after a few days and were
apparently killed off’ without Lrecding.

() Tnthe 9 pereent. wheat active breeding did not go
onat all o the Dottle was opened after six weeks, examined and
closed again s after this expostre to fresh aiv of greater hum-
dity. the weevils heesane more active and breeding commenced.

() In b 10 per cent. samples there was rather more
activity and o littde breedine took plues, When opened atter
sixoweeks and exposed to s dmp alr breeding became very
etive and the immatare stages were passed through niore rapidly
Ui when kept at 10 perent. X moisture-content of this value
would appear to allow Dreeding thougly it the air is unchanged
e the contined space ot hotthe this s slows and it s accelerated
when atr is allowed frec necess,

() The 12 per conte wleat was a fatlure from an experi-
wental point of view, noweevils Tiving o breeding at all. On
npening the hottle some sl was pereeptible, and it may be
that sonte chemical action had occurred. Otherwise, there seems
v he no satistactory reason why the s cevils <hould not have
Hourished,

(1) Tnthe 14 and 16 per cent, samples, there was breeding
insome hottles but not in all. To must be remenbered that
L per cent. is the moisture-content of wheat exposed to the OPe.“
air at the Leginumg of the eains, when the eonditions are at their

sptimun from the weenils point ol vies
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(9) Experiments made with wheat damped to contain -
and 25 per cent. of moisture were a total failure, the wliy
mildewing in all the bottles and the weevils being rapidly killed oy

In estimating the value ot the above experiments, it iy
be remembered that they were made under unnatwral conditio,.
distinetly adverse to the well-being of the weevils, which wep.
tightly sealed up in a confined space and eut ofl from any chana.
of air,  Then, again, the weevil is not an casy creature o work
with, since its Immature stages are passed in concealment, <o th
it Is not easy to see what is woing on. Too much reliance, ther.
tore. must not be placed on these experiments; as the confind
conditions on a small seale such as this may not give an exan
reproduction of what would take place ona buwer seale undor
exposure to the open aire But the above results (experiment
(e¢) and (B) ) apparentdy justify us in ~aving that wheat whid,
cat be got down tu a moistare-coutent of 7 peroeents v L
in - April-May betore being stored <howld be immune frop,
attacks of weevil aud i it can be stored in nseet-proct
receptaclex, it should vemain free from attack, even  after
the rise of huwnidity has brought its moisture-content above thy
eritical point.  We have seen that wheat cun be dreied in the ~un
to about 4 per cent., and this should provide an araple margin.
of safety.  Ax the experiments were nde with Behar wheat-
presumably an even lower moisture-content would be obtainal
with Punjab wheats, ws these Jatter would be drier on conidon
from the thre<hing-flooy,

Alth(mgh bottle e:\pvl'ilnr'm.\' on sl seade xerve Bt
purpose in in(“tatin)_f what iy b &‘Xl)t:c(w(l on A ]:u‘gv seale o
we have to take into aceount <o many fuetors, the chiel of which

15 the fact that the weevil ix a Hving aninal with its individoal

likes and dislikes and vitality © vet they serve to indicate roughly
the it of safety, which iy itselr vary shghtly in ditternt
varieties of wheat.

To sunimarise the foregoing —

(1} Wheat when threslied  contains abong 8 per cent, ol
nioisture.
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(i) By exposure to the sun in April-.\[ay, this may he
reduced to about 4 per cent.
(iif) Whilst containing less than « per cent.,

stored wheat is
imnune from attack by weevil, and any

weevils which may obtain
aceess to 1t ave soun killed off

(1v) If stored in msect-proof receptacles wheat which is
already tree from weevil wil] be preserved from attack,



RURAL ECONOMY IN THE BOMBAY-DECCAN-—IV
By G. F, KEATINGE, 105,
Director of dgricalture, Bombny P resideney.

(et naed o pap 230ar i 4 IZONIIA

VIIL—Deap Srock,

The implements commonly wsed by the Deecan cultivator

are as tollows (—

1. The Necwgorr or plough. of various sizes, cost Rso 2o
Rx 10,
2 The Pibhar or sced drill, cost Rso 0.

“

g3, The KNedar or haorow, cost Ra. 3-8,
1. The Avlpec or bullock hoe, eost Rx 2.
a0 The Madug or elud crusher, cost 1is L

6. The cart. cost s, to,

Iad [‘77?/;]"?lzf'u/.\‘.

. The Avdedi used asa e, pick or spade, 6 annas,
2. The Khwurpe, a small sickle used for weeding, ete, 2 ard
annas,

3, The rila, or sickle, 6 to 5 annas,

In cases where there is an drvication well the et o
leather water bag will be required.  With pulleys, ropes, cte.
its cost may be taken at Rx. 40,

Implements of the kind mentioned above have been in u-r
in the Deccan from time immemorial.  They are ingenious, wul
up to a certain point effective. They wre made mndnly of wonl.
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and contain as little i.r()n as p.ossible. They have the merit of
heing cheap and easily repaired ; byt they cannot he said to
he efficient according to the modern standard,

In India, as elsewhere, the plough is about the most import.
ant agriecultural dmplement. As vegards ploughing the custon,
varies greatly in different parts of the Deceans but in some
parts it 1x castomary to plougl deep every vear: and in all parts
the land must be well ploughed for irrigated crops, In the case
of black soil which is infested with deep-rooted weeds the only
method of cleaning the Jand is to plough deep ; and the hea\"y
Lack ol of the Decean present< any ditficulties to the culti.
vator, Ttis therefore most important that the large plough should
b efficient implement. But anyone who takes the trouble to
abserve a heavy plough at work must adinic that it is a clumay
inplement, and that e aives a small resule for a large amount of
lbour applied. Five or six yoke of oxen, with several diivers
hesides the plovghman, niay be seen straining at the task, and
making very =low provress, Tt would be out of place here to
enter into the merits or defects of various mplements ; but it
In;\y ‘)U .\:{i(l }_:vncl‘:l”_\' tlmt a L']mllgv Is Imund to come over
Indian implements in the near futare and s already beginning.
This change will be accomplished here as it has been in other
conntries by the introduction of @ new facter in the case, namely.
cheap iron. The change 1m0 Encland dates from the beginning
of the I8th century wlien the improved process of iron and stee)
production revolutionised agriculrural implements, and proved
the greatest boon to English agriedlture. The change toak
pliee later in other countries ; and in parts of France the wooden
plough. practically the same as the eld Roman plough, might have
heen xeen at work as recently as 30 vears awo, Franee is now
well to the front in the matter of agricultural machinery, and is
very well provided with workshops where implements are made
and repaived. T every European country implements of all
kinds have been desivned to suit the requirements of varions
soils and varions erops: and the process of specialisation and

evolution is being pushed on witl skill and perseverance. It is
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cheap ivon which has made this possible, In the Decean thy,
is little movement so tar; but something is being done.  Pickiyi.
which were introduced by the Engineering Departments .y,
now beconting quite popular, and hundreds of iron turn-wr.
ploughs are purchased amnually, A machine which 1«
advanced many stages during the last century is the SUGAr-Ciane
mill.  The old stone mills, eomtaiming a hole in which the cane
was pounded may still be seen Iying about in the fields,  They
were replaced about 100 years ago by a two-roller wooden mil'l.
which was a great advance. These in twrn have been sup.
planted in most parts during the past 15 years by the thro.
roller iron mill ; while during the last few vears several power
driven erushers with six or more rollers have been eveeted @ and
more are likely to be erected in the near future.  So long as it i
necessary to import iron implements from other countries, it i
impossible that the detalled attention necessary to adapt them to
local requirements will he fortheoming @ but already e the Decean
several 1ron foundries have heen started for the nanufacture
of agricultural implements. Tron will very shortly be preduced
in India; and the day is not far distant when India will he ina
position to make agricultural implements designed for its nwn
special purposes; and to provide effective workshops for their
repair.  When that day arrives, the cultivators will not he sl
to recognize where their advantage lies,

The chict advantage of efficient implements ix, of course, that
they save time and cheapen production. It does not end there,
however; for there is many a man who would be ready to take
up agriculture it he could work with efficient machines : hut whr
prefers to stand out of it altogether rather than to use the primitive
methods in common use.  This is a matter of some importanee
in the present day when the educated classes are beginning 10
think of farming as a profession ; and doubtless accounts for the
interest that such men often display in the question of advaneed
agricultural machinery.  Meantime it must he recognised that i
the matter of dead stock the Decean farmer is very haully
equipped. Looking at stock as a whele, live and dead, we may
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REXS
ake a substantial cultivator wi 0 acres of anirer. i

take ¢ ‘ { .( tive 1th 40 acres of unirigated land and
allow him the following -

Rx,

Two pairs of hull ks at Bs. 75 each ballock - 300
Four cows at s 30 cnchy 120
[ plements e SO
Ready vash 100
Total e 600

Hix capital ficures out at Re 15 (01 per acre: whereas the
tenant farmer in England i expected to have for the same pur-
pases EL0C(Rs 120) per acre,

VIIL —Crrecnarnivg Capirar,

Unieler this eading may bi con<idered the arai, fodder and
mannre which are kept in land,

Gradn, Under ordivary conditions in India the striking
thine s how very livdde produce the fanrer has v hand after
harvestis overs His general shortness of capital causes him in
most cases to cut down this torm of capital ¢ i other words to
calvert into money, as soonas possible, any produce that he ean
colleet from his tields, Heoean seldom attord to stack liis
Iarvest, and theesh, winnow and ket it at his convenience,
If e were able to do <o, he might st on with his ploughing
e the cold weather, hefore the wrond is too dry aid hard, and
dispase of his produce i the ot weather when field operations
are hronght to'a standstill, But b generdly cannat afford to
“tand out of hix money for <o lone, and he puts his produce on
the market at a time when evorvone dlse is doing the same, and
prices are at thelr lowest. Inmany cases he obtains an advance
st the erop, and in such aease his only coneern, at harvest
fime, ix to adjust the balanee with the sowkar (money-lender) in
It the ecultivator could

Whose hands he has placed himselt.
aford to hold up hiv produce longer he could doubtless obtain
hetter prices and suit his convenicenee better, The question of
holding up produce for a good market, must not be confused with

thutluostion of keeping i permanent reserve of grain. Tt is
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common to hear old people deplore that, now a days, cultivatiy.
do not maintain a permanent reserve of grain as they used 1,
do.  Formerly, in out-of-the-way traets, grain was stored (.
great extent in the villages: but now, few people keep 1,
than enough to last them till the next harvest. Tt is, howevey.
doubtful whether this cliange is a matter for regret.  Grain wa.
formerly permanently stored by eultivators, because there ..
no ready market for it. Now a davs they can always find
market for selling und for buying grain, and they keep 1o
permanent reserve. It ix arcued that the money so obtaine
is spent at onee, and that the man ix worse oft for not lm\'ing his
reserve of grain. Tt is certainly a fact that the standard o
comfort has risen : but the standard is not o high that .
need deplore thisx.  Under modern conditions there isno ditticulry

in marketing produce, no fear of the grain becoming . exhaust,

in any locality, and tar less fear of Tk of employment. T
poorer classes have adapted thenmiselves to the new conditions
Fodder.—The extreme shortness of todder has :lll‘n;:ul_\' been
remarked upon.  In many tracts hardly any store is carvied over
from one vear to another, and little even to the hot weather. A
striking fact noticed in the vecent funines was that xome of the
tracts where fodder was usually most abundant, such as Khandes),
suffered most severely, and lost more cattle than the localitio-
which ordinarily produce far less fodder. Tnomany Tocalitios
fodder is so searce even in an ordinary year that it is very difhi-
cult for the people to store it against a tamine : but in other tracts
where it is usually plentiful, its value is overlooked, and it i
largely wasted.  Unlike grain, fodder cannot be readily imported
from a distance to supply any local deficiency.  Lts bulk prevents
this ; and when transported to a distance the cost of carriage
makes its price prohibitive.  There is probably a good opening i
the Deccan for compressed fodder which s easily portable and can
he kept for a long time.  Kadbi (jowari stalk), the common todder
of the country, may often be found selling at one place at 5001~
to the rupee, and at another place not far distant at 50 s, to the
rupee.  This, however, is a matter for experiment and enterpris



RURAL ECONOMY : KEATINGE, 349

The ordinary eultivator must maintain s
e would avoid disaster,

own fodder resepve if

Manure.—The cultivator of dry crops in the dry tract sets
little value on manure. He stores carelessly wha farmyard
manuare comes readily to haud ; but would never buy it. I tracts
of better rainfall the farmer values it more; but it cannot be
said to be an important item of his capitd,  With the garden
enltivator 1t 1s otherwise. He stores it carefully and buys it
largely.  Sugar-cane is manured at the rate of 60 cart-loads per
acre. A cartdload works out at about one-third of a ton and
eosts about 14 annas.  Where garden cultivation has increased
enmplaints are often heard of the high price of- farmyard manure :
bat it 1s still the cheapest form of manure, and its nitrogen
works out at Rs. 2-10 per unit, as against Rs. 8-8 per unit of
mitrogen in =ulphate of ammonia, Rs 9-4 in satfower cake,
and R 12-20n eastor eake an the “ton per cent.” basis.  Castor
ke Is used in some truets as a top dressing for sugar-cane, and is
aconsiderable item in the cane grower's bl To the bulk of
ealtivators, however, manure is not a formidable item of expendi-
tire, nov a matter of much earve. Artitivial manures are almost
wnknown.

IX - Resenve Carniat

Drarision .’;"' r/u./;n'w.wru crp wil tinre, .w‘/v/.'f/l‘r/ ./'W;'l o Tnsuranee,

There is not much to <av about these forms of capital
sxeept to point out their neeessity. Inevery 1 usitess aceldents
may happen, and adverse periods will oecur. In agriculture
this is particnlarly the case.  [n the Kastern Decean owing to
the vagaries of the rainfall, a vear of searcity may be looked for
onee in five vears, and a serous famine every ten or twenty
VeArs. M:mv‘them'ies are advanced as to the reasons why
fulure of 1':~\i1\ chould  cause such acute distress.  Without
attempting to investigate the reasons why the cultivator has not
cot more capital at his disposal, it may be stated tl‘)at he .has
little or no reserve capital ; and this eircumstance is a prime
The landholder with unencumbered

fuctor in famine distress. o
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land may raise a mortgage to tide over the period of depressio,
but the 50 per cent. of land-holders whose land is already 1w 1.
gaged, and the landless labourers cannot do so.  Field work
comes to an end and wages cease. [nder such ciretmmstane..
the farm labourers in England could not afford to remain idle 1,
a month : and it need not be a matter for surprise that th.
poorer classes in India cannot atford to remain idle for a vear
more. In England, however, the capital of the landlord anl
the capital of the tenant farmer feel the first brunt of an
depression which oceurs, and tide the labourers over the crisis,
with hardship perhaps, but without the deplorable accompaun.
ments of an Indian famine.

Sinking  poul.—Field mprovements will go out ot wrder,
and implements will wear out.  The farmer who does not provid.
for these contingencies by laying aside a certain sum every you
a< a sinking fund is bound to find himself in ditficalties soony
or later.  In considering the question of purchasing expensiv,
machinery the questions of depreciation, repairs and interest e
very important.  Suppose a man buys a small power cane crusl
ing plant costing Rx. £.000, he will probably have to allow
least 15 per cent. a vear to cover these ites s that 15 to say.,
must set aside Rs. 600 a vear for the purpose. It b can only
run his plant for two nouths in the vear this will amonnt o
charge of Rs. 10 for vvery working day. [, however, he -
ran his plant for eight months i the vear the charge on tos

200 Ttis on sk

account per working dayv will conre to only Rs
questions that the financial suceess of machinery of this kine

largely dependx.  The same argument of course holds good 0

the case of an iron plough, costing K< 40 a5 in the cas o
more expensive nachines.  And if the establishment of a sinki
fund is necessary to replace working capital laid out in machin
and implements, it is even more imperative iu the case of a mon
who raises a mortgage on his land for unproductive expenditu-
If he fails to establish a sinking fund to pay off the mortgage
is almost certain to involve himself in serious difficulties. A
sinking fund need not, of course, consist of a stock of cash it



RURAL ECONOMY : KEATINGE, 351

wway from year to year. It may be invested in any operation
that may be counted on to bring in the money when it is wanted.
It the money is wanted in four years, a calf bought for (say)
s, 20, and reared to be a bulloek worth Rs. 100 or more, may
represent the siuking fund. If the money is wanted in thirty
vears a man may plant ot a fow acres of teak or babul,
and vealise a good sum for the timber or fuel when the time
comes, without more cost to himself than some of his spare time
i the fnterval.  The cssential thing is that the necessity for a
Jnking fund <hould be realised, and the money ear-marked for
the purpose.

Insurmnre. — I western countries @ man will insure his
«acks against fire, and may insure his live-stock against loss
by dizease.  To Indin e cannot well do either.  In some of the
fichest parts of the Decean intentional stack-burning is very
cemmon, and, apart from the actual value of the stacks burnt,
doos mueh to discourage eultivators from keeping a permanent
roserve of fodder. A man who putsupa Joedli stack in his field
has given a hostage to his enemies, Tt is notso much that the
Varatha Kunbiis essentially a quarrelsome or mischlevous man, as
that the small-holdings and intinite aph-divisions of the land, and
the absence of fenees, afford vnidless nppnrtunities for disputes.
The exact position of a bonndary, the trespass of cattle in a stand-
g erop. a question of right of way or water may easily give riée
roa dispute whieh will Tast for vears and mvoelve many stacks in
serve much to

fames.  Tn such eaxes eriminal prosecutions d)y not

<mooth down matters  and nuthing but strong and organised local

apinion ean suppress the pr;xcticrf of arson which 1% far too common

I many parts of the Deeean. | B

Even in Burope the insurance of ordinary farm stoc%\ x.s]
hardly a practieal proposition. A p:n‘tivul;n‘l_\' valuable anmja
‘ 1 by Tusurance Companies
1'11.1:11'_\' farm stock. Good

i i qes by jnsurance
results have been ebhtaimed in some countries by arutual in

may be insured ; but the rates offere

are usually prohibitive in the case of ore

is, however, not at

an en-operative principles, Quch a system :
cultivator can

present applicable to India.  All that the Indian
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do to secure himself against accidents and damage is to have hi
house in his fields, so that he may be on the spot to protect liis
property, a reserve of fodder to make his cattle secure against
famine, an enclosed pasture in which he may segregate they,
when countagious diseases oceur, and an irrigation well to serve ..
an insurance against unemployment in the dry season.

Conclusion.—The most important points have now beoy
considered in connection with the land, the cultivators and tl.
resources which they have or should have at their disposal
There are many important matters to which no reference has
been made, such as the question of markets and prices, the
necessity for keeping careful farm accounts, and the advantawe.
of co-operative credit. Such questions are of vital importanes
to the farmer: but are bevond the scope laid down for thi.
article.  Where statistics have been given it will be noticed tha
they relate to classes or to large tracts rather than to individuals
Writers on agricultural economics of other countries commonly
illustrate their arguments by uiving detailed figures for som'v
farm or estate, and inform the reader that these fizures hav.
heen obtained from a careful study of the accounts for twenty oy
thirty years of such and such an estate.  In the Decean it i
impossible, ar at any rate very ditfienlt to find any aceounts of
this nature. Tt is quite possible, however, for anyvone who set-
about it to eollect detailed facts and tigures of the natwy
indicated : and there must be many men from our agricultur
colleges who are well equipped to collect such. A little precise
informationi s obtained i worth more than any amount of
theory; and if this article results in inducing anyone to under-
take such enquiry its objeet will have been fully gained,
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COTTON CULTIVATION IN THE CENTRAL
PROVINCES AND BERAR STUDIED
FROM AN ECONOMIC ASPECT.

By D CLOUSTON, ma, nsc,

Deputy Dovector of Agricultore, Central Provinces and Bevar.

No erop in the Central Provinees and Berar has received
more attention within the last lalf  century than cotton,
Within that time the mill consumption of the raw material in
(3reat Britain, America, India and the Continent has increased
enormously.  There has been considerable variation ju the prices
from year to yvear, but they have always remained sufficiently
high to make the cultivation of this crop more profitable than
that of any other grown in the votton tract.  Bumper erops in
[ndia itself have little effect in lowering prices, as the world's
sunply of the raw material 1 never quite equal to the demand.
Prices have. therefore, remained high, and the wealth amassed in
the cottan traet af these Provinees has been very considerable.
Wealth has broaght in its train many desirable features: it has
rised the standard of comtort of the whole population of the
tract,  Their homesteads are conimadions and comfortable, and

their eattle are the hest to be found i the Provinees.  The

prople are better educated, too, and mare enterprising.

The aren under cotton, which in 1363-63 was only 2,037,617
aeres, had inereased to 4176061 acres 30 vears later (1908~09) :
while in 1909-10 it had topped 43 million acres. The great

erense in the aren has heen largely at the expense of wheat

aid millets,  The rapid expansion

staple has, in no small degree, heen
intraduced within the last half century.

i the cultivation of this

lue to the imprnved railway

tucilities which have been
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Previous to that time the Central Provinces and Berar we.
almost inaccessible. The two great cotton marts outside ti..
Provinces were Bombay and Mirzapur on the Ganges, to whic,
cotton was carried by road by the Baunjaras. The load (bojhi,
of about 2401bs. consisted of two lovse bags slung pannier-fashio,
ou a bullock’s back. The cost of transport in this way oftey
exceeded half the value of the cotton. Much loss was suffer.d
in transit, too, for the cotton waseaten by the bulloeks, stolen hy
the drivers and damaged by the dust.  The dirty state in whicl
this fibre had been exported had long been a cause of complaim
among English mill-owners.  Previous to that time little induer
ment had been otfered to the grower to supply eclean cotton, as
no more was given tor clean swmples than for dirty ones. The
ryot was, it is said, in the habit of sowing his cotton broadeas
in certain distriets as a mixture with tur, jroer and other Crops
he seldom did any weeding and did not start picking till all .
bolls had matured.  The village barda as middlenian adulteratd
his purchases with cotton seed, earth and water; there were a-
yet no Earopean agents stationsd in the Provinees to et the
standard of honesty in the trade. The exporter, who wa
directly interested in wetting cotton of good quality, was
stationed in one of the big marts and never cane into divee
touch with the producer. who. therefore, remained in fgnoranes o
his requirements as to quality. It is not surprising that und
these conditions Tudian cotton beeame a by word among Eazlisy
mill-owners, whose opinion was that it would never be used iy
them, except as a make-shift in the event of a shortagee i th
American supply.

The first red attempt at improvement of this staple o
these Provinces dates from 1866, when Mre. Rivett Carnae wa-
appointed  Cotton Commissioner, (i) to wmtroduce foreign stanle,
(i) to improve the indigenous plant, and (i) to wateh over i
affairs relating to cotton and to further, so far as might!
legitimately possible, all interests eonnected therewith, At th-
time the cottons of the Central Provinces and Berar wio
classified as Chanda jari, bani or Hinganghat and Berar jari
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comras. Chanda jart and hani were different names for

the same
variety, which was known as Chanda jari

when grown as a cold
weather crop in the district of that vame, and as bani or Hingan-

chat when sown in other parts of the cotton tract in the beginning
of the rains.  The staple of this cotton was described 40 years
ago as being fine wnd silky and quite snitable for the English
u\lills-being nearly equal to middling American. Itis Interesting
tonote that ssmples of the selected hant now grown on the Akola
Farm have this vear been valued at 8404, per b, when mid-
dling Ameriean was selling at 074, which proves that this, our
lang-stapled cotton, s been improving rather than deterior-
ating in the quality of its staple,  Berar jusd or oomias was
Jiglitly mferior to- Hinganghat o the name was applied very
possibly toall eottons containing a mixture of band and the
tuer tvpes of jurd. The Cotton Comnmissioner decided to con-
centrate his attention on the improvement of Lo or Hingan-
shat mainly. and w fmprove Gt by seed seleetion, Large
qoantities of Hinganghat seed from the Joeality of thé saliv
e were sent to Berar, Nimar, Jubbalpore and Chhattisgarh,
as well as tooother Provinees Tn 18670 833 tons of see(% af
this virlety were disteibated The vesults were disappointing -
heid did ln‘;nH\' e most places and from the salection of seed .w\
results of }»‘mnr(] value were  obtained.  Trials mn.de‘ with
Ameriean eottoms at this time proved equally unsatxst:«wtor."-
Though grown with great eare, they wave poor vields of lint and
the 1iirl‘«*\\\';ls weak, The efforts made to tacilitate transpat,
lowever, were much more suecesstul, Owing largely to, the
exertions of the Cotton Commissioner the 1‘\'“i”¥'mwk Ok. the
ountey was inereased, new branel lines were opened, suitable
vards i'«n‘ storing eotton were provided, and 1"‘““};' presses well‘e
‘nm'mlucod, Timugh the highest expectations formed at t]1§
neriod of the ;\mm"ic:m war were hardly t‘ulﬁlled,‘the course otj t je
:"'ltnn trade was, after the first five years, one of steady pFOgletSbi
<ins aud factories sprang up one after another, and the c“)“]::r
of the trade tended steadily towards Tudian hands, the pior

- . s alter another,
Furopean firms dropping out one atter ant
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The next important attempt at improvements dates froy,
the year 1904, when the Government of India, in response to
appeal from the British Cotton Growing  Association, urged
Provineial Governments to take up the question of cott
improvement onee more, and suggested the following lines oy
which it might be carried out. (1) The botanical examination
and elassifieation of all existing varieties of cotton, bath wil]
and cultivated.  (i1) The introduction of better varietios anl
improved methods of cuitivation. (i) The  provision  and
distribution of good seed of the vareties ordinarily grown,
Steps were again taken in these Provinees to Hprove this
staple @ but, strange to sav, forgetful of the failures ot the piast
an attempt was made once more to push bl at the experse
of jurd, which needless to sav once more ended in tailure
Very few cultivators could be induced to purchase oo send,
which the Department had  colleeted  tor  distribution, and
those who did were dissatistied with the poor vields of i
obtained.

In 1906 it was decided to work ont 2 scheme of hmprov.
ment on scientific and cconomie limes with the sole aim i
view of benetiting the grower. The ditferent indigenous viees
were classified. and plant-to-plant selection was started in
case of each.  Exotic varieties were freely teied, and ficd
axperiments were started. designed o aseertain the velatis
values, from an ceonomie aspeet, of these, and of the indigenous
cottons,

The result of the classitication of the cottans grown in ol
the cotton-growing  tadnks showad that the so-ealled o the
almost universally prevailing type, eonsisted of a heterogeneos
mixture of ditferent vaces -the plants of which dither wreath
in their habit of growth and in the quality and quantity of thor
lint. In the classification [ was< guided by the work previon-ly
done by Prof. Gammie whose assistance throughout has boon
invaluable. The character of the mixture was found to vav
greatly in differcnt parts of the Provinees. In the Tapti valley ud
Nimar the finer types, riz, malvensis and vera predominate i
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juality the lint of this mixture is probably very similar to that of
e j’lﬂ. or onmrds grown 50 years ago. In t'he South ineluding
Il Berar, where cotton cultivation is more advanced and the cul-
rivators more intelligent, the coarser but more productive types
iz, rosea and rose catchiea were found to he in excess’:
(his mixture is commonly known as Berar jari, katevilayti or
craedt. Tts origin is doubtful @it is said to have been intro-
Juced from Khandesh.  The classification of 6 typical samples,
three from the Central Provinees and three from Berar, is given

helow 1 —
PRRUENTAGE (b
Luvaiity,
“(; \ﬁrx:‘h Ve, Frouu R, cutehica, Al"lp‘;;‘:fp

Hewhangabad, C P, ot 1 12 1 1
Nimar, C. P, BN O [ 5 o
Bhopal o 52 1 11 i
Kelapur, Berar 4 h 37 B 16
Amraati, Berar i il 33 24 2
Etichpur, Berar i m 9 X 1

The et types I miost eases form at least @0 per cent. of the
wixture : the vemaining 10 per eent. being made ap of American
Upland varieties. loeally knowias iongls Teapas and beeer. - These
eattons vary greatly in the quality of their staple and in their per-
centage of Jint to seed. Thie lint of o and brod s nearly 171n
fength, while that of the roses i but little more than ¥ Rosea
cives 39 per cent. of lint toseed v Bile hutsd gives 26 per cont. only.
A it was found ditieult to diserimimate between bhowwi and malren-
v, when there was no lint available, they have been classed
togother,  The former, however, formsonly negligible part of
the mixture except in a nareow strip of - eountry bordering on
the Nizam’s Dominions and far from the rattway.  The repeated
wtempts made to restore its pristine glory have failed, because .the
rvot knows that it 1s & poor vielder. that it is difficult to pick.
a- the bolls are so small and the plant so {all and straggly, and
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that it is less hardy than kateedryti.  The percentage of exoi.
cotton of the Upland type in the mixture varies from 1 to
high as 13 per cent. : but it generally falls below 2 per cenr.
A trial of nwmerous exotic varieties resulted in b being seli.
ted as the most promising. It has since been proved to i.
immune to wilt disease, and to be more suitable than jarc fo
districts where the rainfall is high.

In the past far too much stress has been laid on the .
portance of quality of staple as opposed to quantity.  Tn th
absence of wecurate knowledge as to the outturn per acie
sinning pereentages, and relative values of the lint of the dih
ent races grown, the methods of improvement adopted wo
largely Dased on the requirements of Laneashire Mills, Whae
was gaod for the rvor was Tostsight of After having gaine
afuller experience we are compeled to adinit that, under presers
sonditions, quantity i more nportant consideration
quakity, and that over 0 of the eotton e roser 1t
variety which will pay besto Many buvers never Took acd
length of the staple at all s those whoo dol pay more attentios
to steh wood gqualities dne the To as = freedom from din
“hullk,” - eolowr Tl a hizgh winning pereentage, than too Tengy
ot staples Tiis ds eastly anderstoad when o takes e

weount the wreent demaned tere is G <hort stapled Do
sotton in Eaeope and Tapans To g Ao fall mewrket value 1

along-staplodeorton e Tidiac it st be st toans agent ol
has o speetd pepose G hint ol dhat chisss The arower seldon
has the busines< acun o to o thise and therefore Toses Tt
when leecrows aestton of superior <taple s hat,even if the tu

marker valie were pade it woudd beoexesedingly havd 1o i
any longstapled cotton that would compete with cosee, whies
gives a ieavy vield of cotton of ackind which s mueh in demannn
i these Provinees wrrancements have bheen made by the Depaes
ment of Agriculture to colleet and el the long-stapled cot
grawn to the Bwpress Mill<c Nagpur. Though the prices pol
by the Manager, Khan Bahadur Bezonji, compare very favoural v
with the valnations of the same cottons in Manchester, 1 =
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~ident from the statement below that, even after making thes
. . . 3 SR el arrs 1 1 o
cather troublesome commercial arrangements in the interests of
L GEOWET, FoserL, 011 ACzount of its yield and very high ginning

. . N N -
reentage, i3 casily the most profitable variety for the cultivator
1o grow.

‘ - ——
I AVEKAGL YIELD FOK 4 YRARS IS Lhs, |
FEK ACNKE,

Variety. T Valneattlis yeurs
OF Ko — I prices in Nagpur,
Rs. Ax
(i, Neglectum malvensis RN 17 il 505
" Ve REN1 115 RN 5111
L vl I it 1 014
Pesea cntoliio g $i 15 L Gt
Vs ar Jers s a7 1o jast] .
G Bivsstum b R B RN O
G Indivam bane - o Ini o3

It e et that hoe quantities of such fong-stapled
cottons s e and s which Lancashire requires. could be
arewn i the Cential Provinees and Berar should the prices paid
for the lint prove penuierative to the grower, At present thex
donot, exeept umder tie very spevial eonditions to be noted
ster, Teowill be ;:\\l\vl'ml frotn the sGtowent helow that, i
e were to deal diveety with Bapeashire astead ot dispesing of
the lint loeally, the priee veadired Toraur short-stapled eottan
mlative to that of middling Ameriean, would be even highe
dan the trade pays Tor i here awd that o substitute &
long-stapled eottan for iC woubd, weder these vircmnstam;em
crove still less remunerative for the enltivator. By exporting
His eotton to Daneashire T woull, under the most favourable
sonditions, get about 33 per eent et for a )ung-smp]ed COttOh‘
sl s Beod than for his hort-staplod s but the cutturn of
lint of the latter would, on the ether hand. exceed that of the

{ he were to grow and

Lomer by about 117 per. eent.se that.}
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export bani at present prices, it would be at a comparativ.iy
heavy loss.

!
VALUATION OF LINT PER LB. I¥ DECEMEBRK 1910

BY —
!
Variety. Manager, ! :i:ld_ling
Manag , American,
EmpressI “r:)(]ix'l'ienltltx!:!m Guddum & Co.,
Miils, 4 Liv ‘o ! Mauchester,
Ngpur, Averpool,
Rosea . . 649, Tel. 67, .
Malvensis . 42, {2 X, 715N, -y
Buri . . S67id. e LTS A Sl — 825, " :
Bani . . S-8ld. 84, Sl — .

The purchaser pays the same price for the lint of pure
rosecas for that ot the Berar jourd vr katecduyti now grow
over nearly all the cotton tract: but resed gives a ginning
percentage ot 39, while in the statement below, kindly supplicd
by the Manager, Empress Mills. Nagpur, it will be seen that fus
Berar st the percentage tor the past three years has been,
about 35 ouly : so that sose will wive 10 per cent, more lint than

the lllithll‘E‘ at [Jl't‘.‘s‘?ll[ grown.

Ginning percentages ubtained
at factories,

HAN.GY, 100010, -1,
Yeotmal T 33
Akola SRR AL
Anraoti . RYB ]
Naygpur a7 S5
Wardha RIgRH) 3

Rosew is a hardy variety and therefore sutfers less thar
others from the vicissitudes of the climate and the eracking
our black cotton soil; it is the earliest, too, of all the race-
grown, and its seed gives the highest germinating percentag:
It is capable of great improvement in its ginning percentage b
plant-to-plant selection. The selected strain which is now beiny
propagated on the seed farms has given an average of 40°3 pe
cent. of lint. If it were possible to substitute roser for th
katevilayty now grown, the higher ginning percentage alon:
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sould in a normal year result in an increase in the Central
’rovinees and Berar of 31,000,000 lbs. of lint. We believe
‘hat this is possible and that to effect it merely requires time
and organisation, as the cultivators everywhere are clamouring
for the seed.

At present prices there is no possibility of growing bani,
except at a comparative loss, owing to its low ginning percen-
tage. An effort has been made to raise it by selection, and one
strain has been improved to the extent that it gives 20 per cent.
of Tint : but even at that it is hopeless to think of growing it at
a profit.

Rosea cntehien is slightly inferior in the quality of its
staple to rosen and gives from £ to 3 per cent. less lint.

Malvensts aud were give about the same outturn of lint.
which is nearly equal in quality to that of baai, There is great
caviation in the quality and percentage of lint of different strains
o medeensis, and it 1= thevefore believed that there 1s much
<enpe for that reason for its further inprovement,

At present prices it pays to grow Lot in Belds where deshr
cotton s subject to wilt disease. and this ix being dowe.  Many
caltivators who have tried it have found that 1t pays, too. when
arown in the well-manured Phetre il found near the villages.
[n the rice tract where the raintall s high. it has done distinetly
hottor than deshi cotton,

Plant-to-plant selection o all these different cottons has
been earried on continuously duing the last & years and all the
seed sown on the t“['t‘l'inu-nt:d Farms has Dheen I’F"P”f—f"‘ted m
sach case from asingle mother plant. The seed of these selected
rains ol posea, bt and perthienis 18 ““1‘§'““l to the different
private seed farms whoese owners i twrn distribuee it to the
enltivators.  From the t‘.\'pvrimvntn\ and seed farms 120,000 1bs.
of seed were distributed last year: about 130,000 Tbs. will be
distributed this vear: while next year. it the erop is a normal
ane, the distribution will run up 10 at least 200,000 1be. - There
are already 42 of these seed farms in existence, scattered over
Is taluksi Selected seed will continue to be supplied to
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these from the experimental farms, where selection is carefuliy
supervised. The owners of seed farms fix theiv own rates ;]
arrange for the sale and distribution of their own seed: 1,
Department of Agrieulture advertises it for them as widely (.
possible.  Till this year, the selected seed for these farms i
supplied by the Department tree of cost; as they have now beeon,.
popular institutions, and as the merits of seed selection are 1.
coming more widely appreciated, those who have started noy
farms this year have agreed to pay the full market price for th.
Department’s selected seed.  All these farms will be run o
that footing next yvear. They will theretore be entirely self.
supporting 1 future, and the duty of the Department vegarding
them will eonsist in supervision with the view of ensuring honea
dealing. in widening the distribution of sced of the varioy
specially suited to the loeality, in keeping in touch with
owner, and in popularising and extending the system of disui
bution to other centres. The system ix based on the assumption
that the owners, nearlv all of whom are enlichtened memliers
of the Agricultural Asxsociations, are sutficiently honest to wl
as selected zeed only that whieh they have raised each vear
from the improved strains supplied by the Deproetment. Tie
<eed supplied to them being of pure strains, it necessarily
follows  that, o the event of their adulterating it with their own,
mferior seed. their sins will find them out in the mixed erop
vaised from it and that they will soon lose any reputation thev
nmay have gained s seedsmen. Noosueh ense of adulteration
has vet been reported. and we heliove that, by exerelsin
efficient supervision, we are in a position to put e end to
prictice, should it arise,

The greatest diteulty of all s that of getting the fepn
cinned without injuring the quality of the secd. Up to the pre-
ent nearly all the seed has been hand-¢inned.  As these fans
have inereased in nunmiber, however, great difticulty has Lo
experienced in getting sufficient labour at the proper  seash
During the picking season, i.e., from October till January. il

women coolies are employed in the juar and cotton harvest, and
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the seed-grower has therefore to store his Fapas till the slack
cason eomes round which colneides with the beginning of the
fot weather. By that tinic the price of lint has gencrally fallen ;
moreover, the buyer reduces the price still further, ou the ground
that the cotton has been hand-gimed and is therefore “dirty, !
The grower has still another difficuley to contend with: in the
cvent of plague breaking out in his village, flea-infected plague
rats sometinies harbour in the fepas and die there.  Tu the light
of these faets it has been decided to get the work done in future
by power rather than hand wins. All the seed eotton of the Ex-
}n}l"llllt‘lltill Farm, Akola, has been ginned for the last 4 vears on
o Platts gins dviven at a slow speed by a small 5 Ho P. steam
engine,  The germinating percentage of the seed ginned in this
way is as high as that of hand-gined seed. Arrangements ave
o being made to set up simila ginuing planes but with an oil
mistead of wosteam engine. We thus hope to bave the whole
cotton belt studded with hundreds of village seed farms, with
crall conteal winning factories Tere and there, capable of dealing
with all the seleeted cotton wrown thereon. These farms will
Jes continue to serve s contres at whicl seal of new varieties
1 L cvown for distpibaation. OF beeothe e variety recoti-
pended for eortain viasses of soils seed for S0 acres was distri-
bited T this way Jast vean s whib this vear twice that quantity
A be dealt with,

Weo o believe it a0 wret and poriinent finprovement of
Stton enn be effeeted by working thus Fromie Thf tf'l:"‘]'

T otie varictes will he enptinedl bt here the diffienlties
Tieoway af artaining sueeess ave greated owing o the ‘\ml'“‘“d
fnnutiv‘ conditions being wsuitahl s for lowgseason cottons Ihe
cianfall of the cotton tract rauges from A’ 113 mmtally —mearly
dof which is ohtained during the tiest three months of the
Srowing  season, from the end ot June ti\'l the em‘\ of
September, After this the dryweather set.s‘ in and e.\om‘
oottons suffer from * red deal Blight, ” Sometimes, too, they
ave still further damaged by feest i December or January.

. R - are subject to
]"tequiring as they du a longer growing season. they are subje
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forms of damage which our indigenous varietizs, being earlier an |
hardier, escape. Of the exotic varieties tried up to date, L),
is by far the most promising. It is comparatively early. It i.
moreover, immune to wilt disease, and therefore meets a distine
want in this part of India, where, owing to continuous eropping
with cotton, this disease is in places becoting serious,



THE INTRODUCTION AND SPREAD OF CAMBODIA
COTTON IN THE MADRAS PRESIDENCY.

" By I SAMPION, Bse, F.ILAS, FBSE,
Depity Divectir of dyeeultnrg, Southera Diviston, Madras.

Tue ineroduction of Cunbiodia cotton into the Madras Presi-

donev s pavings o of e mst sud

fow peasdily e ryot Gl ke up anew cultivation, if onee he is

king instances i India of

ctiaited that o vavs Tt dor s I this case, 1t s still more
renn kb b esise eotton 1s i ew erop to the ryot and the
cthention o tais Cionboadie cotten ds very difterent to the

et e of @t e U o B generations to the ryots

of e S mtiern Disreiens The nudioenous cotton has always

Lok eotton sl This, in

1
[CETIITER IS

~r

o iy it <t heavy manuring which
Toreds U ey Uie bt syl iy oo artiee, Camibodia cotton,

B owevor 1 BB Ty L T

oot e Ay rrigated cropon

G d e e Lilve vears ago told the
voors af Thmevedvs Bon o wod Modura, et in five years” time
oS host cnven B v Do ed e aoils under
' o e e e vt cetlolas iuig‘lted erop,
Ui very dde Wonnad Bt boon Peroaed oo seori. Yer this is
Wl x;;\l‘ e el even to thie udeling ot sueh pl‘ukitnble crops
asent e el tolaeee,

Cambodic cotton very elosely resembles American Upland

wal is probdly of the same Spesies, It is. however, in this

b 1 i : ~ 1 Tvea o ’ oer
Glnate, mueh hardior and more vogoreus and gives a stronger
wul fuller Tt than either newly mirsdaced  Awerien of accli-
wtised Dharwar Smeriean,  Tis peot system closely resembles
yering tap-root with strong

vt of Ameriean Upland, econtayg 25
25
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feeding roots given off near the surface, and differs greatly fioy,
that of the indigenous cottons which have a long slender tap ri
with very slender feeding roots penetrating deeply into tiy
soil. It can be understood, therefore, why it is that Cambodin
responds so readily to irrigation. and how, since the erop i
protected from drought, it is possible to manure lfonvi]y anl
obtain very heavy yields, and it can also be understood why  this
crop, if grown on black cotton soil with the aid of rain alon.
cannot resist prolonged drought.  On well-manured land undir
irrigation the yield is usually stated to be from 1,250 to 1.60n
Ibs. of Kappas and never less ; while yields as high as 2,500 Ib.
have been reported.  With a ginning percentage of 83 to 33
of lint, an acre will, at this rate. give about a bale of lint (30
Ibs.) or over.

Cambodia cotton was first introduced into this Presidency by
Mr. C. Benson, the late Deputy Dircctor of Agriculture, Madras,
who in 19014 obtained a small quantity of seed from Monsien
A. Paulain, the President of the Chamber of Agriculture,
Pondicherry.  This was sown on the Koilpatti Agriculturd
Station as a dry crop on black cotton soil.  Sixty-four Ihs
of Kappas were obtained from an area of 20 acres. This was
again grown in 1905 and the following vears, but its root halir
showed that it was unsuited to black cotton soil in a dry elimat.
In 1907, a year of heavy showers in the latter part of th
picking season, it responded very readily to these and gave
yield greater even than that of the indizenous black cotton sl
cottons, Such years, however, are the exception and not the
rule,

In 1905, Mr. A. Steel, of Messrs, Ao & F. Harvey, Viradu
patti, happened to find in a loose bundle of Kappas, sonre of thi
same Cambodia Kappas, and he called this eotton ** American.
it being of the same class as  American Upland, by which
name it is now known thronghout the districts where it is grow:
~—and even on the Liverpool market it is known as * Tinneveliv
American.” On enquiry as to the origin of the bundle, b-
learnt that this also came from Pondicherry. Having
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piece of Jand (black cotton soil) near the Press, he sowed

some of the seed iy 1305, and in 1908 ROt a fair yield

ufficiently cnenuraging to make him o continge the trial the

next year.  1906-07 Lappened to 1e 4 very favourable vear for
Cambodia cottoy vielded
well this season at Kotlpatti,  EFyep they, in spite :Jf the
fwvourable senson, rvots so Mo, Sgeel mforms e, who sy the
Y irndupatt being
probably the chicf contre of the corron trade for “Tume\e]hes

anda place which the eatron. growing ryot ﬂcqnentl\' visits, w

cotton and, as already nientioned,

crop, suguested  that it should Le irtigated,

as
w excellent place for sueh promising wial, and there was a

vecular seranble o get the stack of seed which My Steel had
o dispose of This was sown by ryots on lands which eoyld be
commanded Ly irigation. The 1907-¢3 crop amounted in all to
F0 bades (0f 300 1hs ), and the sced obtained from this was eagerly
swought fors Most of it was sold msmall lots at fabulous rates,
a~much as § as, q pomnd heing, in somie cases, paid for it, Iy
OO LG50 ales were pressed and in 190910 the enltivation had

spread so rapidly thit the o preadised nearly 7,500 bales (of 500
H)s ) Nodetinite infurmation is available ss to wl 1t the 1911 out-
v will e, but My, Steol exthuntes this at between 25,000 to
A000 hales (of 300 Feyor sl 23 pereent. ™ of rhe probable
suttarn of the T voerops Siee Cambodia eotton

)
i
;

1 . s TPy o]
l~ nat ”’l()\\ll on (»1.‘1” ‘n cation soorut on ;R!Ll@ll aml Jnlg,m]e

b, this hardlv atlet< the aren or the ontturn under m'dmnl'v\'
ryne . , - 1 Sl it e orafor
Timevellis "+ Phe onttins o Cand cdii e oron tav therefore
. e RIS
b looked Upon as an adaithon To . '»:111114'.‘\ lllmt‘\eh}
“rop,
The eulvivation of Cambodia ¢ otton thus, toall ntents and
- G Useuch seed hns als
purposes; eommenced irom v d‘lldll}"[xl. though seed has also
- . . © o ol .
i Aurle al ation to
been  distributed from the Koilpii Agrieultus! St
several persons throuchout the Presideney and several centres

Uhantof v linmevelbios 7 1342000 odd

1o of the Caonbodia cutrarn,

* The Governuient finad wittary top
Ve O 109 The, oy 0Ny 20 per et ven abose i \Lr, Steels
1 Thiz does 1 aty however, i s

e far the proportion of Canbo g o toeet o
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of cultivation can be traced to this origin.  From Virudupuiy
it spread chiefly westwards towards Srivilliputtur and from thes
northwards into Tirumangalam Taluk and the country Iving neny
the Ghauts in the Madura Distiiet.  Not only is this cottoy
grown on garden lands, but it also is now largely eultivated
well-drained wet land under tanks and under preeariens iniga.
tion sources which are too uncertain to ensure a paddy crop,

1910 has seen a much wider extension.  From the south arn
west of Madura Distriet this cultivation is erecping up int,
Coimbatore through Palni, and it is also extending to the eny
and north of Maaura District into Trichinopuly. By menns
the Agricultural Department this crop is also being fntroduee
into other distriets further aficld, and seed has been distribiged
to Trichinopoly, South and North Aveot, Salem and Coimbator
in the south, while it is being trivd in several parts of the nop,
of the Pl‘es’idcn(‘}'. Not only this, bat even in 'l‘inllr;\ﬂ}w\' AL
Rannad, the originad starting point of thiserop, wells are on o]
sides Lelng swik and gavden Tods ave being wade with 1l
pl'illlzll‘}‘ nijct of :_'Ii»\\'ill:_’ Cambodia Cotton,

There ave certain dangers aliead which, i poxsiide, should te
gnavded against.  One is that this being o inigated eropu it i
be sown sooner and left on the vronnd Tonser than e ordiny
country eotton, and now the Lad is o Jonwer Teft free 1o
cotton from July till Sepremiber which broak did mueh 1o ke
cotton pests in check.  Another danver s i the Wi o
COUI]tI‘v\‘ Kil[]p:ln‘ with Culn!,"nlin_ and vnless ])ll‘\‘('l‘s lil‘utu'l thr
selves aguinst this by concerted action, this e is hownd t
nerease when the ryot benetits inere argelv in tie higher vain
of this cotton and the reduction in value from mixing will wltan
ately be move felt by the rvot than Dy any one else.

I wish to ackvowledye here net only the assistance which
Mr. Steel his given msupplying me with figures and informativs,
but also the large share he has had in mtrodueing this cottrr
to Southon Tudia
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THE MANUFACTURE OF PALM SUGAR
I[N UPPER BURMA.

By L. AUBERT, na., B.sc,

Superadanedent o Land Reeards, Pakolkw, Burma.

Peddip s, desiayet, or-=if the Indian name he more famil-
Ty el 1 obitined frone the intloveseences of the Pahnyra
tree (B,,,-,(_\-w‘\-.zlrvh Wi, Linny, This pahin (Buem : Tanbin) is
well known in Burma and in Liddia, and needs no special deserip-
fnon,

Both the mede il tie femade trees are tapped for their juice.
frem the tinge the tivst lowers appear tll Jate in the yvear. In
the male tree (Buv o Zeded the innumeralle tiny lowers are
borne o thick eviidiival spadixoor Howering braeh somewhat
resembline fngor-die: croaths twelve o ilteen drches long aud
wiven ot at the top o e e The temale tee (Burm : Tamma)
hears spikes varving fom a foot to ol liteen inches in length,
with thie young herrics wated all round, as o the cob of the
maize plant. Both the el ate and remale. when full grown
and Dealthy, bear from four to five ifloroscences i the vear, the
lower ones bleomine carlieT, and the ]Ii;“(’l' ones later in the sea-
o, The Ferbo, which Blossoms tivstand cives out & thiekly
Gieathied spadiy ey in the month of \areh, opens the toddy
esot, \\'hi;~h is t‘]nww.l late in October, when the Derries have fully
matured on the T,

The toddy season this lasis cight wonths of the year. It
phiases o perind\-. during which

may b divided into three 1:11»})311;
nd the hinyot-

the following upcr:\limu are carried on s the iyt ¢ Lt
tiayennng, on the Tabo, the nyeanid and the fhyin on the

Tumme
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The first period of tapping is cecupied by the swoget, in th
months of Mareh and April. The practised eye of the today tre:
climber has soon fixed on his subjects, and sorted out, in the
dense grove, the trees ready for him. The earlier or lower blos
soms are selected first, the upper or later ones being left for th
second tapping.  The tree is climbed, and, with a sharp pointed
knife, the external sheaths enclosing the faiino,” or male spadix.
are removed, and its finger-like ramifications are bandnged up
together with strips one-fourth of an inch wide, made from the
tender yoang leaves of the tree.  Ina couple of ddavs the taine
is ready for tapping.  About one-third of the tatal length of the
trao, from the tip, is removed with an extremely sharp Kuife,
the dawice, generaliy i the cool of the evening. No sup
or juice tlows for about 24 homs. The next dav o small cavther
vessel is slung up the tree and attachied to the fvmio to receyve
the exuding juice, which tlows, at first. drop by drop: the thow
graduaslly inereasing in quantity, unul the supply is exhausted, in
about 40 davs.  The tree is climbed morning and evening, Bael
time the vessel attached on the previous climbing is vemoved o«
slight incision made, a thin slice only taken ot the pointed end
of the tanno, and a fresh empty vessel - —prepired as desenibed
hereafter,—is slang up in the place of tie first one taken down.

The second tapping, in Mav and June, consists of the hnyar
thayroniig and of the yoog, the two operations being carried o
simultaneously.  The output of the Tobois full How, and the
Tamma is ready for its first operation. The sheaths protecting
the upper inflorescences of the Talo have Ly now droppued off
those still adhering being removed with a sharp koife, deshieds
The bared fanns is squeezed with aoair of lavge wooden pineers
a hnyat, for a few minutes the fitst day, awd again after an
interval of 48 hours.  The fesoew, with all its sonitications, 1s
then bandaged up with strips of the Jeal” in the manner des
cribed for the nuyit operation. The first meision sonade aftel
an interval of 18 hours and an carthen pot, wye-o, slung upin the

© Lateraliv, the nlder of the trec,
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wsual way.  From this moment onwards, » fresh but slight inei-
<on must be made at every climbing, morning aud evening, and
« newly prepared mye-n slang up at each time,

While this operation of the huyatthayaung is performed
Jaily on the male tree, the operation of the yaung, in the early
-tage of the female inflorescence, is also in progress.  When the
voung berries on the spike, tadigaiig, ave still about the size of
« walnut, this teligeduy is beaten lightly for a few minutes the

first day, with a sl ron hammer, the tadu, This gentle ham-

wering, with a view to bruise and relax the tissnes, is done
on the bare parts of the fruiting p(:«luncle, in the interstices
botween the berries. The operation is repeated after an interval
of two nights, and the first ineision is made with the dannee,
atter another interval of 4> hours. The usual earthen wrye-o is
Jm)(r up at the tip of the ,\lﬂ(“ upt:l'zlt(jd on, to cateh the exud-
g sap. Both the incision wnd the receptacle for the Juice
have to be renewad in the nsual manner at gach climbing.

The two npt*l':\(lnlh deserined above have taken us to the
middle of the month of June, the end of the second period of
tapping. The sappiv of ~ap from the Tuilw bas stopped by now,
bt the Teenened, e e viduable of the two for its longer and
richer vutput in julw. in ot ow, This is the time for the
Jiyin, the thivd period Cwhivh It as long s the two others put
tovether, closing late in Oetober. Like the fuiyatthayaimg on
the male palu, {ho fiyen on the female teee s P“ﬂn'lmd on the
upper and later utloreseenees, 1he spikes are gontly h hanmered
With s ferd, i exaetly e sate RN as doue for the previous
operation of the o, b the fiest neision i<‘mlmle about &
month atter, in July, Wazoowhen the berries ave fully developed
and have beeun t(; nture. A slight incision has to be made
hereaftor at L\:\Uh climbing, and the vessel penewed twice daily,
morning and evening,  1f all goes we A1 and the treeis healthy, the
fow of juice w il ,.‘: on inereasing antil the eud of the scason,

The life of the toddy palm climber, tathena, 18 & hard oue,
ey . 8 nes.
badly remunerated, and attendedoften with sad accidents

. . i1 elass or caste: and
Toddy tree climbers in Burma Farm a .\1\@(‘[&] clas< or caste: @
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the profession, which requires a patient and daily practice,
handed dowir from father to son.  An ordinary elimber is able o
climb, twice a day, 40 to 30 trees of a height averaging fires,
60 to 80 fect each, between daybreak and nine oelozk in the e
morning, and again in the afternoon, between three o'clock iy
sunset—that is, 80 to a 109 trees in a season; 40 to 50 Zedlis
in the eatly part, and the same number ot Liiiniees duating .
later period.  Tu these few hours, he veploces, at each climbing
the earthen pots, mye-os, tixed up on the previens oeeasion, fi
new ones prepared and placed in veadiness beforehand by Tos wine
and children at the toot of each tree 1o be elimbed. He als
hands them the vessels Ironght down eontaduing  the juie
extracted.  He carries attachod to hiv waist his keite ina woodoy
sheath to which is also hocked the vessel e tikes up o brigs
down with him at each elinib,

The instruments of the toddy palin climber ave varied, avd
consist of the foliowing -

The declg 1s a knite 12 nehes Jonos used for trimmiee
and smoothing from asprrities the stens of the trees o by
climbed, and for vemoving the <tiladiierine renmamis of the old
dried-up petioles, before climbivg can boartenipted.

The dabwein iz a small knite, ~ toches g, used ot 1l
iyt oparation for remaving the hohs enclesiog the ntlore -
conce, and for cutting strips of the tender leaves to bandng
up the faiinn

The daniee, the most important of the series, s a0 ven
sharp knife, about 147 Tonz. wsed foraliinesions 1o is e
elimber’s veede mmecnni, and is plieed hito o wonden <hieath attachad
to his waist,  The lower extiendty of the sheath i drted widd,
iron hooks to which are slung the pots to be curied up o
brought down the tree.

A pair of wooden pineerss 3 feet Tonz made of two out
wardly eurved pieces of the wool of the Zibia (Zizyplows jujuba,
and used at the second operation on the male tree for squeczing
and bruising the (aivn, is ealled huyat - (vom it has been devived
the nawme of hnyutthayaung
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The tadr, sometimes ealled saul-ihavk, s a reeurved iron

pammer, o foot g, used to Leat lightly the tadigaing, or
pike bearing the beries at the time of the yaung and the
feay i,

An earthen vessel) 6 inches fu diameter, and of the capacity
L6 pints slang np o veecive the Juies after encli inelsion, and
o which referenee s been e severnd thues alvendy, is called
wie-o. - Ll pedin elimier stocks 500 ar 400 of these for the
weason. Ty e s Toeadiv sind eost Rss 2 a hundred,

Wil the made mender of tee Pl arrends to the tree

i o the extretion of tee s s wide and ehildren ave not idle,
Py oo Tiave thict ~Taee of honp st e l[:xif}' duties. The
sailden propare e oo ot ext edbicg and place then,
vothe oot of cacll e betbeciands eoeving back to the L

the  vessois contabnins the piee dreusht down, There, the
mother arrends to te eyl nf dhese vessels Into Jarge
arthen cidbdons Shealso attends o the hoiling of the juce
Bl to the e untreare of the £ooonfoa generad name for all
]

s of o

IS

Tho peenaraion of Ui s before being used at fivst,
ol bt et v e e ehed tothe teee, isoan import-
et operation on v oonons ety the qualite and the

1

Drvonr of the oo, Wien newh bong

. the pots ate washed
md exioe b~ vt o tews, with thelr openings towards a
Seemende of dried e~ and deaves s short they are smoled
S ot ben tines et caes e naed s washed
el deicd o sid o e 1ot st onee acday, Jost betore
cane phuoed e celiness e Slum up e oW vhips o the bark
Y S T S AT ANTANE ERRUTES ER Rty cach empty
oesel, 'l‘lkm‘ Cenetion of this bk has the \"l«'_i'fk’l to retard
LI o A secins sierier 1o e s effoet. as the juice

Cetains ite full anomnt of saecharine matter and does not
leteriorate in the Teast ‘
The Loiline of the jaiee amd the manufacture of the sugar,

v unted nhove, ace exelusbely the pat of the toddy climbers
' T ’ ' b - , b a1

Vife Tive laree carthen cauldrons, pens. of a capacity of 24
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gallons each, are kept on the fire continwously.  Into the fivst o1
the day’s fresh supply is poured, boiled late in the evening to fii]
ebullition, uovder to prevent termentation, and is then put
until the next morning : when it is again boiled down to aboyg
one-third of the oviginal quantity, wntil it takes the consisten .
of svrup. Lt is then transterred to the second cauldron o n:.
room for a fresh =upply.”  In the vemaining cauldvons, ik
svrap is meanwhile belug redueed to treaele o the contents of e
third eauldron being added to the fourth, and, i tarn, to the L
one, until the latter has been tilll. At this stage, the treacl .
taken off the Hre, stivved for several ours with a long wood, o
spoon, the Wi, and allowed to cool. When sllﬂicivnl]'\' o
to be handled. portions of the half solulifivd s are taken o
with s geedkelits w0 sndb lat wooden spatuda, ad are quiekh
volled into Lalis with the hands Slightly moistened with water
These balls ave thew placed on el it o onoa tra, and
spread out to dev v the s We Bave here the common, hrowy
unretined sugin generadby wsed aond exparted, the fospt-fanagp.
There are two hetrer t{lltllitir-\ bestdes o the fetreniye Lot and
tegrnpet-ppezok, classed annd vadned according to their degree of
prrity and retineinent @ the bt hetng of :owintish eolour. T
omade to order onlvs i aoadl quamtities aa tine, and s
exported.

Ten s Toaf jlm-r v\‘lvH 2 oviss of /'luu‘l/'/-/”H_'///”N cothe

i o sy, zaton of v jaies will wive about acpound of wnretin o
sugar, This quantity vdes So the two berter quadities n
proportion with the degrves of vetiement, the viehl beine b
two-thivds Tess for the ,\ll[)"l'i‘?l' 1;114“(}'. the /l}/'l:r;/ﬂ A D d
viss of Jongipen el ar Bao 1o doeabivs The middle quahity, o
lonthe fitehes Bso 20 a huwdved viss o and thie popenl, obtanad o

i smadbqueantites anlvy s sobd ar the ste of annas a Vs,

W to oy et oosvrap sk baretoely
e of e g TR T T T L N Y R X DI AN LULE T RN EAN
A the e Vi dnor

£ s

peinie oo R I
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A good average tree returns 10 viss (361 Ths) of Tongyan
. " N ' e
ioacseason.  The vield in the ale and the female trees is muel,
the same, though the Tibo Hows onlv for

toeomparatively shot

In_.liud; the bulk of it supply i pive ont, wt the time of the

o rapidly, Tt

Loyatthayeorig. The Tonone does wor dyy yp
sives less i day, bt the sapply i< ore cven and

1‘«"11;1“&, an

the juice richer i saeehame wareer The ripe it on which

cattle ave fed inrhe dey season and e seed add 1o iy value,

The owner's share of the produce fromn cacly tree tpped s one.
third for the sewsons orsas weneradle wrangd, he cets a dav's
virlbevery three davs, the todiy wee chibor taking the resr,
The palm sucar producing distriets of Upper Burnia are the
Pakoklu the Tower Cliudwing the Myingvan, the Sagai g and
B Mokl distriets, The o owine e the chief centres of
coport 1 Yesauve, Myiones Pulokln and Selkpva i the
]‘.\tmk](u fliﬂriu't . 4\1‘11;'\'\\‘\ .mti J‘:lllw]) ilJ He I awer Chm( \\1[‘ :
Myvinovan, Nvaang e Sadds i Myvingvan distriet © Sagaing
el Myinma e the Sazaing diseien Meibitil and Mahlaing.
m e Metkrib disteier T werag exports from the Pakokku
distriet atone, by the stoaners of the Tonwaddy Flotilla: Con-

panv, tor the Tt nine veesoweork out o 700 ons annually.”
It nas heen estimated dhec oo Bast wan e quad guantiny ds exported
mcountry boats briaae 1 wuid anant of paln suga
wported from that cistoes 1o D s round  figures,
Pnviet fioares for the othor distiicts ne ationod se it avatlable,
s the totald v\pul(\ Deach Letiviowad tesanee voudd o the east

e Loowoer Clinda i distrier, ~tsand at aoont two-thirds of the

N . . al i me-half
e given fisure s Loy the Myinova district. ot abour one-halt

SRV or the Sawains and the \1\ Hohy desrets e together,
e would ot reaeh alvve aoqunor L

A few temake o e b cds e eoneluding, enthe disad-
Citires of this fndustry A et it aannet Gepe notice 1s
Hat pad sugi is manutaetur d o districts of the dry zone

) A . v oty st MY
anl that the industrey is, i Wiy, greatiy detrimental 1o those
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distriets, from the agricultural point of view, as well
from an economical one—the fuel supply of the future® 1
consumes a large amount of fuel aud has for centuries led 1.,
indiseriminate forest-cutting.  Suzar-making lLias been mention |
as a resonree for the peasant to fall back on in bad seasons i+ Ly
it is not elear how this could be the caxe, as the pali trees
generally the property of a well-to-do minority, and todoy
elimbing 15 a profession practused in good and bad vears :\]il\'v'v_
requiving a long tudning and handed down from father to <o,
That the industry i< greatdy detvinentad, there ean be no douly
For miles avound, at the sueo-boiline season, the eountry i
bared of every stiek of vegetation that ean he found @ so muel;
0, thar the people wre bociming toswake (o the faet thar ned,
even for their domestic n< is 1:1};31”)' Lecanime  seavcee, T
industry did not gvew i dav it s beens practised trom ting,
immemorial, There are mdedinle ok to Show that whoor
now e vast, sunburnt sotd areass in the pastostooddense vired
fovests. The etvioloey of  the name of one of the Tooea
peaiiget menmdaenueing eentress Myvatnz co confinm the wlove

-

statement. My g weans vviigings Gt and there
ancient writings to prove that the county avound wasoat e
[ill)@nf the foamdatron of i~ Vi 'l;l‘_;v. el with dense foros
orowth o though, at the present daye the wane may sound w
il‘(JIl}’, .
In times of scareity overy <eeond cultivator met with n
the Jungle Blames the vaandadl, and often the Govermment -
crops were abunslant and the henvens propitons o the dovs o
Wix aneestors.  But he is bliind to the e cnnse of the evil
their recklessnes<, and Tis owngin forest enttine. TE not pestric
ad in this neonsiderate tmberwasting ]»)' the [n'm-l:m):\!iun ot
rezerved areds, ot only with the industry oon be doovmed to i
but the Burman i these parts will miss cven the fuel neeessey

to conk his daily food

tatokicrsotten e Mgy g 1
£ Pukakdoa Nenhenent Bepers para, 17

TN ;
o Toeomyniog



NOTES OF A TOUR IN THE FRUIT, SPICE AND
PADDY GROWING TRACTS OF NORTH
KANARA, BOMBAY PRESIDENCY.,

By E. HOLMESSMITH, bse, rrs

»

.E:z‘,erurmzwvh[, L onm Butawist

Tur district o North Kaonaea is situated about 240 miles

south of Bombav wand constirutes the southernmost part of

the Presiloney havinz e sepavated from Madras,  or

Saurh Kowa in 1552 beeatse of it eloser rade conmeetion

with Bowbays Toemprises a bode of counrry of aveat variery

anch vivimess of ey with o an exirene lenoth of  about
loapiles trom north ro <o o varving wreadth of 10 to
Srmides ol wototd aea o Soto spvae iles, Towards the
sonth-west 10 1s boun b by e A Gl Sea oo the north-west
v e Portigiess fronter sod o ehoead erritary of Gog, on
the novth aoed et e e Beicicin and Diavwar distriets of
o Boanbay Presilenov, sl on tae s atheeast and sonth by the
State of Muesore an La st povtion o e Presideney ol Madras,
Tiere Do wo dbeer rdinay conimie ition, the most eon-
Peulent way of apprened i hyost et trens Bombay to Kurwar,

Hx'f‘ﬂl‘v' pl‘m'm«}i:l; 1o lilwli?w the :w"U;\z Y’Lli[. .\l-}u:‘ :md
peldv crowing tracts 10 would e better T

e ceneral dea

+

ot the aspeet of the Bterior widel s consilered the niost
. v v Presidency
Heturesgue part of the Bomwvay Presidency
Aspr—Extending novth and soutn 1 the line of the

Wostern Ghits —an jrvegaka chan of contral hills of nearly
,

2090 feor altitwde known as the S‘xil.\‘;ull‘is—-dl\'lde the district
W0 tWo main regions —

Lo A lowland plain and coast tract:
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2. An upland plateau aund jungle tract—ordinarily di-i,
vuished as: below-ghats " and “above-ghats ’ respectively.

Sloping from the Sahyadris to the west, are several s .
hill-ranges  with  numerous isolated spurs. All are den- i
clothed with magniticent and valuable forest and abound -
iy game—-tiger, panther, wild boar, will deer (xumbhar),
Rising in the north and east of the interior, several broad riv ..
traverse the upland plateau for many miles betore harlh,
themselves 1o narrow rocky channels over the rugged orani
cliffs ot the Sahvadris—producing  most clorious water-fulls
Continuing on their courses through the valleys xivunted betwe,
the westerlv-sloping hill ranges. they eventually form extensiv
winding Jagoons which enable small eraft to ply to and
\\'ith calgm‘-.\ ot Y‘l‘lliL .\}iit'v\. [l:um‘\" tim‘ml' andd Jehier
Pl‘t)dllcu

In the month of Meav, when the veses parple aned Tilie flowos
of the = tanun o Logerst o cogiod) e i full bloam o
the hill ~]up«;>, itis indeed most Leautiful to swl up one ot thos
estuaries,  the waters glistening in the sunshine ov refleeting th
deep blue of the sky amd e frunt rardens on either side, witn
their brick-red soil and long avenues of bricht wreen arelivee.
plantains and stately covonut pabins strmounted by the row.
ing wooded helrhts bevond.

Fouit G oodens - Belowoghats, the best frait gardens o
sitnated alonzs the banks of the vivers and enthe coast fndd 1
the base of the dall <lopes, whilie abosvecchatson the ot
western side 114'51“111_' 1 \’;t”v.\\ alongst thee hiitls aned ~hrovo
i trees —are the fonons beteloan aparh, pepper ond s
gavdens of Kanara with innumerable and extensive plaites
orange aud coconut groves,

The chief kinds of truit grown and exported are

Mango (Mouoyipica indiea, Linn—varieties).

Jack fruit (Aot pos ddvgegpolio, Line vars.)

Cashew nut (_Lecardlan o ccvdentaly Lige - vars.),

Coconut (Cucos wneifera —vars.),

P]Hllt;l.\n (A‘[/h\"l .~'fl///'wufum um/ 1/ l/!(/'fl!,l‘.\‘/llz'tl vars, .
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Lime {Citrus medica, Livi)—vars. - Viaetta |
wda (sour lime) 1 linomnn (lemon).

Orange (Citrus anrantinm, Lion)—vars, . =
wveet)  “lada” (b;l“rmlrshnpfz(].

sweet lime)

santra” (round,
sweet) s hivaradia® (sour),

Powelo (Citrus deciyiinn, Linn) v (1 white pulp. (2)
red pulp,

Graava (Pselinic yoyaea, Live) vas: pongiou, (round.
red pulp) s and pyriferme (pear-shaped. white pulp.

PU“IL‘;_:’I'HIH!Y(‘ (£iiien el v Lr‘/l.u..bl

()Llst%ll"l Etm)lu (Aluuml NS, Lr-uu,,

The followine e crown o w small extone hue Hot ex.
[»Hl'[wl .

Bulloek's heart (.meuf vetica it Liiii,
l“lg (Fdes v uvien, Livi vars, b
Tamavind (LTeserrind s Judiva),
Pupu)'u (Cerriva P Lin var<
Pilxv:l[»l»lu (edrcccnes st Linn),
Rose apple (Evgercnd jamdms),
Jambonod ;‘\Il[’l:‘]/lllf‘//“! ‘,‘u,,,],u/um/,,,)
Bor or Ber (Z{i‘ul«fw ~ /‘”/4%[/((. L!!I((/“)‘
Kumrak (Arerdon comeadla, Lo
Bilimbi (A e ideo 0070000,

Beloamm wabiat (i oliccann),
Indian wadnwt ¢ £ rueiidn eatep,

The principal sweet mange varietes are grafts from the
fanous Gon mangoes, and nchude the Gllowing, arranged in
crder of superiority

Lo Fernandin 07 20 had ™ (0 Kalaand » Ujla™ ) 3
“Rarivel s n o Mushesd 7 00 Aphoos T or v Alphoense.”

The trees generally come tnto hearing about the 3th or 6th
vear after plantin
e average yield of a full.grown wee is about 1,000 fruits.
veighing from - 3 Ihe. cach, The  Fernandin” variety is ovalin

; . o hossesses The
shape, has a reddish bloom towards the base aud possesses the

o, but are not full-grown dll 15 years old.

-
= b

bist keeping properties, The garden price 1s Rs 210 Rs.
P 100, - Tshad™ is round in shape. sweeter and more  juiey
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chan © Fernandin,” + Kala” baving black and < Ujla” w)
spots or marks when fully ripe. Tt fetches Re. 1-8 to R.\,
per 100 ; the others, though larger in size and containing smiali
“stones,” are inferior in point of flavour. The wsual price
from Re. l‘per 100 It is generally hield that the later 11
ripening pertod the better the mango vaviety : :
Of sour mango varieties, the best are 1——
1. “G:\um 7 oor Chalti;” 20 Appe mavn”
»Jivge mavu ;7 40 Muge mava 750 Pieha mava, !

» Gaonthi” is the most favoured variety being grown o
every compound.”  The averaze vield of a full.gronn tree »
about 1,300 fruits which sell at the rare of annas 12 per 10
'Aplm“ unl}‘ qrows 1»_\‘ the <ide of “nallas™ in the nfore H
tracts, S Jiree” s And vacderys o Muze eonrse, and il
rather “ striney.” Lavge e sanments of these somr nin \\.
;n‘e'sl]il)pgd to l‘:ng';:nn\ tor thie Il,lh‘l" ot ]‘\1\\ Al o nh
as well as beiug vsed Tecaliy forthe sone purpeses At Mulio
near Kumta, and Blookal Inthe sowbhe the Test spcannos o
mavgo and Jaekiruis are rakseds Jaciormn dn tees pons
profifically that it is ted tocattle as foddon The dict vt 1;»‘
are 1 —1, Bokke or Binko s 72~ Chalde) Tivad o Ane b
3. ° .\'il"xx:nlsll ;A’ 4.0 l}t,‘-iilil‘iﬁll,” The fast two ate abont e s

of a full urown e conat and are exciusivedy wsed, whon raw, o

PR

vegetables. o Beriaisu™ i< o nann dorem U it baire o
near the roots,  ClnkRi™ s nore ey, solters sweetar o
more easily digested than = Bokle ot sds dhe thaovewrs Ty
avernge vield of fuli-avow i and sl s e d e s oet
fruite. = Bolde” wad Ok e send Tyl condions

Rs. 3 per duog Nivictsu and c Deriaosu o snnos o por !
As regards eocornts thu fcst lavemiad ones are s
along the cvast, while these . Rechaondda nar Yolin

above-ghats, ave noted for ther exvranddy hivze size Uity o
“Cmtlk” and pereentage of ol The provading practice ale

ghats is to grow “supat” cud coconut padins togethor oo
below-ghats plantains and eoconuts. The average rumber

palns per acre ina first cluss coconut garden is about 200 Te
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"

Are mva.l-mb].y .Iylant.ed. inalternate rows and spaced 12 feet apart
to perml.t of rm.g‘ I'n'lgiltiull. ‘Bluek salt-mud from the river
mouths 18 the chief fertilisern used, ‘,»\1 Ankola and Kumta, on
the coast, a properly tendud coconnt patm gives a yield of about
anto 100 nuts a year, while e Kodlagadda the vield is 60 to 120
nuts a year, and the price obtained is respectively Rs. 4 and Rs, 3-8
per 100 The average nett profit fron an acre of first class
coconut garden hoth above and helow ehats is calenlated to be
Rx. 200, the extra profit from the erease in vield ahove-ghats
heing consumed by the greater expense of hived labour.

TAt Amdoli and Bellikerrd (9 miles fron Karwar). the finest '
cishewnuts are culovated, There are two varieties © 1. Yellow

Redo The average vield per trec is about 500 fruits, weigh-
e 6 1bs., and worth from 6> wmas. A sandy soil is best suited
1o their growth,

In Yellapwr taluka above-ghats 2000 feet altitude) limes.
Jemons, oranges and pomelos aee extensively grown along with
the other Teas nuportant fraits neentimed i the listabove. S\\eet
i st s wardens oty The santra’

aranges  are grown

variety Is \‘plm'iwl i S andy though small, weighs about 7

cunces, while the = ludu 7 weighs ot 3 ounees and is 1‘000011136(1
by a p;lpi]la at the base st the stalk giving the fruit a

chavacteristic halloon-dike appearane:s, The rind of both is
moderately  smooth, thin and Jovse. the palp Jark-coloured.

exceedingly juicy and of exeollent flavony The prices ave usually
Re. 1 and annas » per oo The - higa padia " oor sour

locallv known as @ Hidhasnn,” e fargely grown and used in the -

The average viehd per s i« abour 130
~ and annas 6

oranges

preparation of chutey,
fruits and the wholesale prives velisad are annas”
per L00 according to stz The thin- skinned red pomelos measure
7 nches jn diameter, wengl about 4 The., and alonyg with mangoes
are considered by some the tinest fruits o India, The selling
price 1s Rx 48 and Rs i per Tog,

the best flavoured ave grown  along
- Rashale: ™ 20 »Nir-
* Mysorebale:

RN

Among  plantains,
the coast.  The chief varieties are:
bale - 50 = Mithabale . 6 Karibale: ™ o
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6. “Chandrabale:” and 7. ~Anabale.”™  Rasbale™ ranks as b o
Te s about 4 fnehes Tong sweetsseented, ol fine flavowy weg
very soft and juicy. Tt s particulaly wholesome and fetel,.
at the wardens annas 6 to annas 1o per 100, Nirbale ™y
» Mithabale ™ vavieties measure about 3 or 4 inches in lengii
They are narrow, thieskinned, very sweet and of exeellan
tlavour,  The garden price = annas 4 to annas 6 per 1o
“ Rartbale ™ or o Saldatn 7 s quite senireireular in shape with o
very thick <kin which turns black when tully vipe. Within 1,
pulp is pure white, fine-flavoured and very retreshing o e,
but 1F mduleed ot freely s sand to produce tevers Prive,
annas 3 per Lous = Chandeabiade,” ws s name maplies, iyl
skinned. likewize aiso = Mysorelade” The fornier measures fron,
6 -8 dnches long and i~ nioderately thiek o eoarse. The late
variety s about halt the sz shichitly et and contans nisny
sceds. The averacs viehl o tee of these two vartetios 1
about 13 or 20 fruit< and e price annas Gand anmas 3 per Tos
respectivelv. o Anabade 7o o Bhainsr T the Lagest of wdband
measures about 1 toot foncs Tois thick and coarse, usualdly
allowed to beeone quite dre by pliving e the suncand then usd
in fraiv cueey. The selling price is s Lo per toos The ved
or lkerdadi T osoil iy rewanded as the heste of all o plantan
growing, A acre of tirst eliss coden land is capable of e
taining 1,200 <hoots. Eaeli shoot bears annualhv only one buneh
alled “j_;llzulit\\":i." contadmnyg  abour Too frats. The Bt
plantains are cut green and allowed vipen slowly and e
formly by hanging up ina conl dark place. This practios cais
the frait to remain juiey and sof? possess e colonr and 1o
a better price; hesides avoiding destruetion by momkevs, squire s
and birds,

The Tawmarind, Kuameak and Bilinbi fruits are used i
preparing deshs ety while the remainder, wlen vipe, tind o
Place in the dadly wmenw o those who e adtord Tuxuries. T
annual return from an acre of s tiest elass froit warden Iy estint il
at Rs. 500 and the expetises of upkeep we put at about RsoZon.
leaving a profit of Rs. 300,
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v ".’ * . B , . . .
Spive Gedens. Tn the spree: wardens, hesides the betel

Slll)‘dl‘i b (.l/'w'fl wrhw‘/m/) the 3]

@ 3
plin HEES JTOWIE APG 1—

‘])“l']""' (Loper i L, Vars. |,

Pan (I);j"‘l' hetel Loy avown tor Teaf only.
Carvdamons (Eeitaeiee covdasomom, »
Cloves (Fugenia corviopdogledton,

Nlltlll“f_’ (.]I'l/:'/',\//'wl'1'/'«((/,'(1“‘\‘),

Ginger (Zivgiber officinadey,

Cronamon (Cotmmian weylesaeng,

(,‘]li”il'\ |ﬂ( 'H//.\rlt“’m Froideson TR R

The cultivation of =<l 7 is contined v the above-ghat
talukas of Suddapur, Siestand Yolbpur, To laying out a spice
carden, the groand i~ Arst of all forned into beds 20 fto wide hy
H'r‘ll(']ll‘\ \\'}lil'h SEerVEe dis t]l';l'ln:lj_;‘w ('llilllll“l.\ 'l‘\\'e]\'e Feet apart
anel two feet fronn the edue of the deains, plantain suckers ave
<l Raised irrieation chamels woe femed down the middle of
cach b and the plartains watered every 15 days during the dry
weather, Mt twe vears vouans beted padmsare transplanted
o pits dng midoway betweos tee plantains, The plantains not
anlv adtord <helter bt the etons frome disposing of the froit
(;.l{.,m Rso 20 per acrer eover pot of - the initial oxpendimre,
After the voung palngs B Do tioronghly established, the
phtain <hade andeels crpis cradudly remey ed and cardamom
e nbont 13 vears fora betel palm to

fushes substituted. Tk
comie into full beanine. Qe aere of st class spiee carden land
containing abont Hou G son padins gives @ averige annual vield
of 0 khandis 6 munds or o ewesd ot cleaned nuts, Tle

['l"l('v of the nnis varles ool <ason :U“‘Ul'di“; w (luzllit}' O.f
crop - and quantity availadie hnone khzuvuli k;'mnuu'n}ls or 9
wte) 3 grdes of nnis ace weually «li%lllg‘\“"h‘—‘fl aml. it cut at
e proper time, the proportion and prive = as follows :—

homasnads A [ RS T el = :"
0 - UTnkn K- u)
G Chett e Bed . o
1 o Sieta [N :
I " o hah Re, 2 N -
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One acre, theretore, vives an approximate return of Rs, 51
The pepper vines " are of three varieties, each differing in yiel]
and manner of erowth, but the quality is practically the s
in all. The = karf-malisara 7 varviety, for example, gives (o

IS

best vield, bur will only grow 1u what is known as * kagdali

soil (a red mould), while the other two = sambar 7 and * arsin
murtiga will only grow in the khaki soapy (tale) elay =oil, calliyi
“arsing munnn T The » vines 7 are traied up the stens of th
betel palms. Cardamom seedlivgs are planted inthe intervenin,
spaces—about 300 voing to the acre. The swue treatment it

wav of manures, watering, ete, serves foralls Atter six years,

the * vines 7 give, onan avernge, anoutturn of 15 to 18 mannds

(3% o 44 ewts) of pepper-corns T per acre—value, at Rs oos
per maund. Rs 82-3 awd R 09 respectively. and after thre

vears, the eardamoms give noreturn of Tomannd (28lhs) per

acre—value B 45 What i< reckoned the hest - pin " (Pi}w}'
betel) comes from Hosakuliy 3 miles from Koontae The = Pan ™o
betel vine thrives boest when tratned on mango treess Atter three
vears, an acre of carden contidnlug 200 vines @ives an outtur
of 40,000 Teaves per wmun, worth abont R0 400 A complets
.~pi(‘v ;‘:n‘\lwll ill f\l“ }w-;nin;‘ 1 1'(lll‘ll|?i(*,‘(1 Lo I»l‘ill;‘ m AN AN

retarn of at least R 400 per acre, but the expenses of upkeep.

harvesting. ete.. being exeeptionnliy heavy (Rs 2s0-—Rx 300
there Is a clear profir of only Rs too—120 per aere. Thes
gardens ave entirely in the heowds of Havig Brahmins vy
intellivent awlindustrious claiss ot wens The wmost of the fraits,
nuts. awl splees are regonboly bought by traders and sent 1o
Bowbay, Habli iad Dhcowar neaketss Coconut and other ol
are extracted and manufucetured chictly in dhie towns of Hulb
and Dharwar.

Paddy Lodls—The paddv-growing tracts are confined to
the below-chint plam and coist traet and to the above vhat elear
ings and open platean. Paddy is aniversadly grown daring ¢
raing, the vicher houds vielding o waiwn ™ or spring erop
afterwards.  The soil and climatis conditions above- and below

ghats differing considerably, a short deseription of cach might b
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mteresting as well oy expla ory of the methods of Sowmﬂ

espeeinlly 1o show how the
continuous miuunu: o as patienbu envivonment during an
~eems v love determined 1caultfmt
types of paddy best adapted o those condiy

1)1 /:HI,-‘!///'(/ :5“‘ .

cultivation, ete., adopted, b nope

anknown  period  of tig.

tons,
=Tl Tow Jand I)]:ml Al coust tract extends
right along by the scashore for 7o il and nland about 20
miles to the base of the Sabvade roee, Iy eonprises detached
areas of arvable: Toand meostlv toread siner the around has a
natural slope sciowiods and i veracing ot ouly checks the tlow
of water during the vans, but prevents the particles of fertile
soil from the Wil sides Deine wishiodaway, Bumlh\: " are erected
where necessary to keep ot the thaod waters of the vivers or the
seaat hivhe tide cnd v e sndae the doph oF water in each avea.

The eultivited soil of e thats consises, for the most part
of a recdish allnial el Toedly Tomwn as ~hetta ™ and has
approrently ovizined o e Taerite or iren elavstone (basic
bivay of the Tills wee the st I this elay i not constantly
worked and heavily diessed v ith creen e, 1t stiffens Into
clodsand <tithes crowtds Ndvent to the forest, as well as at
the upper ends o e ocb v e sl differs i texture, being
wore of e neaare of aro b moabd with a Tave proportion of
veoetable and other orcoee tter and an abindanee of white
||1i‘m prrtiches—prodediy doived o, the cnciss and mieaceous
wehists which waderlie the ooie vk This partienlar sorl 1s
caled = Ragdall 7 and fons the it gaordun soil already
referred to,

At the Tower cnads of the vl v and §ordorad by the rivers
e the soeeadlod ~ Kar ™ lands Beandued during the monsoon
+ subisided, 1 tine rich

with brackish water, aond aftr G I‘u s !
ool bota 7 oupon which v walngan © or

q“ll\"llllll is (L‘l““i("wl ol ! !
Wherever this deposit

spring paddy is wrown undo o oo . i
huts apon the shore, 1t beves averlad or mised with drift
. R
<and and then receives the name  pubian.
The sandv soil of Ui eoast eiled = magalu
‘ < but all the sawe

ix naturally

Soor and el breole n uyp Ty ~od waten crenh
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itis able to produce a erop of paddy and afterwards a crop o
fivst-rate vegetables, it watered from  temporary  wells du.
close by tor the purpose. The vegetables inelude a large numly
of varieties of Cucumbers, Gourds, Melons, Brinjals, Tomatoe.,
Sweet Potatoes, Yams, Onious, Garlie, ete,, *tatti 7 houses an
frames being ereeted tor growing the first tive of these.

In addition, there are at certam coast plees, ez, Kumt
Madangeri, Molki, etel Jarge areas of reclained <hore, callid
s gazind, T composed oft blaek mud with varving quantities ot <.
decaying oyvster shellx and other organic matter. The amown
of salt present determines the particular variety of salt-paddy
that can be yrown, but the presenee of too much shell-lime i
detrinrental to the growth of all varieties,

Sull another tvpe of =oil known as = Makki 7 s et with,
m patches, at varving alutudess Teis stony, coarse and porous,
being simply  the weathersd crust of wnderdying mwram anl
vartes i depth from o few inchess (Compare the soil of th
“khushki ™ or devecrop land above-chats)

Thus, below-chats there exist seven different types o soll,
each and all of which are peculivly suited to the growth o
particular varieties of paddy.

Absvoepgent Nl Above-shats, the Tand, as alveady men
toned, 1= more or bess level platen coversl with extensiv,
Jungle, Tntorneer tines thee Kunbt trthes barned or ent dow
portion= of the punele and sowed the Tand with = ragd ™ (Flose
cogtgenl ) oyt ]J:gjx‘i TP et "l‘//)/lfﬂltll 'vrlé)—f_"t‘llt’l';l“‘\' known
as Ckuamei T oo jhum T endtivation. These elearings now thn
many of the paddy and dev-erop Tnads. Thee types of soil rae
from a khaki-coloured anid extrenely ot soapy (tale) el
called *arsinec o™ to a ferrnginous elay-oam Jargely mived
with nalky quartz and  ronstone sravel, shading oft gradually
into the black cotton ~oil as the TEabl and Dharwar Distriets o
the north-cast are appronched,

The soapy clay, formed from the outeropping tale and mic
ceous schists, when mixed with liberal supplies of well-rotted lei

manure ad cowdung, torms the soil of the heteinur and spre
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cardens at Siddapur, Sirsi wnd Yellape on the western side
while the vieher Toan constitutes the i) of the fruit (far(}pné
garde

fower Iving puddy lands,
Siddagrar in the =outh s far ot

and the basis of that i the from

= Munidgod and Yellapur
tilukas,
The soil praper of thes. poldy o wet Tands ealled

tar,”
contains an abundiee o deeving

vegetable atter, receiving,
“aloessthe yubhish and sile washed down by the
feavy pains lrum the forest sand garden Tunds above, Olvl the
iher levelsonotdly around Hobland ]))11\\41 the * khushki”
Jand e which ol deyeraps andsh Millets, Sesamum, Saf-
fawer e )i eotrse yed el eontadning ViUViNg amounts of
ovganie watter. while tne soib of Thdivad taluka,
novthe forms o Bistiet contvast to all the others,
oren ('::l}' devived from tee ehilorine slate

as 1t reaubuly

in the extreme
being a bluish-
and other transition

voeks whicl fornean outstanding featire of the geology of that

distriet.

For vrization aapplies e peaple e entirely dependent
npon a few aponntan steass welss o wderground springs,
eotaducted ine Tace stttk The soil being always
moist, however, s of the i el better vanjeties of paddy
ave ovown, white, i e spees o it gardens draining has to
e earefully attended tobning deoains The paddy lauds are
terreed wherver the el slopes = badhs 7 heing also for
el o retadn the nponsoon waters and the overtlow from garden
fands. At telds sl e ospr eciadiy the rehirds, are olteu
ravaced by wild hoars aed deer from Pnagles high strong,
wooden feners Bownd tasetier with Darhed wive form w bareier
Al vonmd with sonetimes an addivial hedge of hve thorn
Pushies, sueh ws Prickiy poar ot i ;‘,',,,.,,r,/‘u,u‘. \‘[l“\ st
A «//»/m;/m( Pl ) \[\\v”v horn (€ V”““"[j“’f” x'v'/*!'!/'!")- L‘-‘(“ .

A Dosed diteh servine ab times asan nrigation “F_dmmflg“
el saronnds the whole ke vory \whcn. with  four
or five alternating vows of covonut palnis on vithey side.

o Ekanbi, about ten miles from

I /uhwlu/ the HHJ“‘

< the largest and most
Sivsi. 1= named after what is deserde e as o the largest 4
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magnificent specimen of wild mango tree in India” to be seen
growing on the outskirts of the jungle close by.

Climaie.—QOne of the most notable features in the climat.
of North Kanara is its equable temperature throughout the

0

vear. In the coast plain thc temperature vavies from 843
in May to73°0° I in January and averages su-1° k., while
above-ghatx it varies from s23 L. i April to T.’TVF. in

January and averages 76-2 F, The normal humidity below-
ehats is 74 and above-ghats 57 . As regards ratnfall, thu returns

show that this ix wuch higher on the coast than ine the uplands,
and also varies north and south in these divisions, On the
north-west coast the average annual vaintall i 116°6 inches and
on the south-west 13905 inchest while in the northern uplands
it is 478 inches. and in the southern 9562 mches.  Local
position has considerable Influence —distance from the e on one
haud and from the erest of the Sahvadris on the other are the
chiet points detevmining the vdntdl I the const tracts in
June, tor example. the clowls e driven against the western
slopes of the Suhyadris wnd the eountry i~ tlooded.  In the
uplands, beginuing warly in May, internittent showers fall, 1he
clouds being apparently attracted 1o the wooded  heights, whil
further cast they very often fhat far overhead without breakine.
Poddy Sy —=Below-cliats paddy iseither broadeasted
with dry seed (7 here Bl 7)o withe sprouted seed (!
bhatta ) or ol transplanted (v neti bhattc ) depending on
the natare of the land. The s laile,” o pullan ™ and o kar”
ands  are wswadly transphanted o the © g magadu ™ and
whetta” buds are sown with cerminated seedowhile the = makki
lands are broadeasted fn the crdinary way. The  outtarn,
quality and consisteney of cradn follow this same orders The
u~ing Uf j_;f'l‘llllllill',‘ll :l';lih\ i\ t)t‘lJI[H!Hi('il]. in t]l.lt it NV UN
quarter of the sowing seedand ensures i more even as well
an actual crop should the seed Tave bheen obtained ofthand
moreover, it scems the only possible way of sowing i, or
dealing with, the extremely =oft, sticky and boglike clay o

fortile mud after the rains have =et
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Above-ghats, on the otler hand, the paddy is nearly all
drilled (“ kurige bhatta ), partly owing to the lower and Jess
certatn vaintall, but wope particularly on account of scarcity and

since most of the farm coolies
the below-chat villages for tl

[)l‘oﬁt'db]e to dvill the ]):L(lll}'

price of hived laboyr, migrate to
e ldlhy season,  Hence it is more
whenever the premonsoon showers
break s all that remains to b done during the raing Leing one
or two weeding< gencrally carvied our by the cultivator and his
The wmieration of the people s due to the malarious
nature of the villwes duwrine the latrer balt of the rains. The
proximity of the juncle shuts off air

tamily.

currents and causes the
atmosphere o b closes steamy and unwholesome, while the

stagnant water forms a favourable breeding eround for the

dreaded anophel” mesquito, - Food stufls, elothes, ete. are
more expensive, having to be hrought by roud cither from the
nearest sca-port, Numta 3o niles off, or the railway at Hubli—
a distance of 6o iles,

Pcdy Meicnres. STl question of wanures for paddy 1s a
delicate one in Kanaew I fowewhars all the rvots assert that
ironelay makes poor <ol and therefore the one and only manure
suttable tor the :‘:H\\il;g of ]HUM’\' Is sup bl T (A < mixture of
green leaves wid eowdnng Dol olden days, before the Forest
Department wius in existenee, the people used to g0 to the
fovests amd cut down as medi green el as they required. This
was then sproawd on tie thors of thetr cattde >hed:s and, after
three or four davs, vernoved and placed inw heap ontside. Later
i was carried to the (il read-over and ploughed-in. - The
continual and promisenous entime o forest trelw\ had to be put
i “'[“I‘ to, a~ valisble Goher trees were lwm};‘ I‘thh]\'»']y d'c.\-
troved and, what was even worse. whole hillsides were bel'ug
:hrl}udcd. with the not snnatural result that when the heavy rains
tell, all the soil was washed sway, eaving only bare X‘UL"k.

The contonr and elimaiic couditions were thus rapidly under-

D

1
This procedure naturaily created
!’.V the Forest l)l']).‘ll'?lll"llf. I'his pMu,duu natura

: : T rict rules beine enforeced
going o change @ henee 10 nee iated striet

4 SO . e .h“i
reat discontent wmongst the ryats bt recently mal liberal
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privileges have been conceded to them. [f the growing of ¢re,
manure crops were adopted, the ryots might be to a ecerta
extent independent of the Forest Department

Above-ghats, the soil, being ot a vicher and less elayey (i
more open) nature, there 1s not the sanie ncccssity for grecy
manuring.  Cowdung, dead leaves, paddy-xtraw, paddy-husk and
wood-ashes mixed together are ploughed i, or this same mixtur
is burned on the ground frst of all.

The black cotton =oll of Dharwar District is not considered
so suitable for paddy cultivation. and the raintull beine somewhat
precarious furms a limit o this diveetion. Tank irvigation i,
however, resorted to in certain plices. Generally speaking, i
may be said that in Novth Kanara paddy is crown in every typ.
of sotl. provided the rainfall is not bess than 13 to 30 inches. The
pumber of types of paddy grown, each possessing some charac-
teristie feature, is verv large indecd and torms the subject of
investigation at the present time. This short survey, however,
makes it obvious that the puddy plant possesses a vemarkably
1‘eady power of zulzlptill;‘ itselt toa wide ranee of environmental
eonditions when aided, to a wreater or lessextent, by artificiad
means,  As inmost plants, this adaptation i~ indicated outwardly
ina speeitic manner. The hivher and drier Tod paddies are
short and weak stenmued, with coarse, bristly or awned  arains,
ripening early and giving a varving vield comparable with the
respective fertility of the ~oil The stmw of these varietios
makes excellent fodder, heing ~ofte juiey and Tow in indigestible
cellllose content. (" Patni ™ -Plate XLV The low-Iving. rich.
moist or tlooded lands produce the long. thiek stenmed  varietios.
giving small, seented, smooth, awnless grains, Tate ripening and
high invields. (" Parmal sal "—Plate NLEVTL The salt paddies,
on the other hand, are generally long and  thick-stemmed, with
huge, coarse, awned or awnless grains, giving 1 hizgh outturn and
ripening early - but the taste of the gram is musty and rathe
unpleasant.  (* Kagga 7 -Plate XLVII),.

Yellow, brown, red, black, ete types of husk (both glume

and pales) occwr dnalls with ciiher white o red seed eonts
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(periearps).  As regards etymology of nomenclature, in the
majority of cases the charactevistic shape,

size, colour, habit,
taste, cte., of orain; its similarity to otl

ter flowers, seeds, fruits,
tubers, ete., inrespeet of scent, shape, uppearance, ete.; association
with particular Places and soily, as well as personages ; methods of
sowing, cultivation, cte., lLave all aiven rise toa vocabulary of
‘ e ) . .
names which at first sight appears vather hulky, but on investi-
gation proves to he largely CHInpu.\‘?d of sv\'.non:\'ms from the varlot-ls
dialects —Marathi, Hindustani, Sanskeit, Kanarese and Tamil,
Even two neighbouring villages have diffevent names for the
same variety:  Any atlempt ata practieal classification, after
pure cultures have heen obtained, seems necessarily based upon
such hke constlerations,

Notv - The plotographs in Plates NLIV and XLV illustrating this article
were kindiv supplicd by Me, FoJ0 Vagley formedy Collector of North Kanara,
\ > iy sup L) AR . A

and Mr. G Laivd MuacGregor, Collretor of Dharwar.



A SIMPLE HONEY-EXTRACTOR.

8.,

By T. BAINBRIGGE FLETCHER, wx, s, s,

iy, Loy v Eutepolog s,

[ Member of the Beitish oo Koepes s dssociation.)
: 1 I

Tur recent want of un extractor to remove sm'p]us honuy
from the bee-hives at Pusa led us to construet, with the help of the
Farm blacksmith. a simple machine which proved quite etteetive,
and of which a deseription is given here ax it may prove equally
useful to other bee-kevpers in Indine who owu only a small
numnber of hives, though it i wnsuitable for a large apiary as
only” one comb can be operated onat a thwe, Tts construetion,
for which no originality ix clahmed, is quite simple and well
within the reach of any ordinary ~killed Blacksmith or mechanic

Like all siilar machines, it= action depends on the principle
of centrifugal torce.  We all Know that if we tie a weight on to o
string and whirl it vound there is apereeptible pull on the string.
and that, it we suddenly release the string, the weight will iy off
at a tangent.  Thix is the priveipl: we employ. By revolving
the frame, the honey is thrown out ot the eells withont damagiue
the comb, which is afterwards given haek to the bees to clean and
refill. The lLoney s in fact thrown out just like water from
trundled o,

The extractor revolves sround a leng, rouud, fron pin or stk
(A A), sharp-pointed at the lower eud, which s thrust trmly
mto the ground, and provided with a narrow metal collar (B) or
which rests the weight of the movieg parts, These are suspend
ed from a hollow iron tube (C), which fits over the central pin A
and rest< on the collar []‘;) To one side of l(') I~ riveted th
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handle (D), the top of which is loosely covered with a piece «
bamboo (KE). To the opposite side of the tube {C) ace rivete
two iron V-shaped avms (F) which support the houey-can (G
This latter may be made of stout tin-plate—-the ordinary kerosen
tin of commerce provides suitable matevial ~but el rnised i,
must wot be nsed 21t must of course be elosed at the bottom and
on the outer side, which i rounded, Lut the tnner side (. ¢, the
side nearest the tube C) need not be closed above the lower ar,
of the supporting bracket (F), as shown in the sketeh.  Tnsid.
the honey-ean ix fitted a wooden framework (H) to receive the
cage (K) in which is placed the trame of honeveomb (uot
shown 1 the ficare).  Thix wooden frame s, of course, apen
the top and slotted at each lower angle (J) to take the projecting
end of the bar-frame.  The cage (K) is made of tin and may Le
open on one side, as shown i the sketch.  The narrow ends
slide up and down iu the frame (H) and the outer side is made
of large-meshed wire-netting: as noted above, galvanized wire-
netting must not be used 1if nothing better is obtwinable, the
galvanizing must be burnt off,

The method of uxe s quite simple. The frame of comb i
fitted into the tin cage (K) and the whole <lid into the wooden
frame (H). The whole process is explained helow,

The dimensions of the machine will be governed primarily
by the size of the comb-frames, but, to get the hest results, the
outer surface of the comb should, during extraction, be placad |
six inches from the centre of the spindle around which it revolves.
The standard size of frame, to which all hee-keepers <hould
conform to secure uniformity, is 14 inches long by 8} inches
deep (outside measurements), the top bar being 17 inches long,
thus forming a lug at either end for convenience of handling and
for suspending the frames in the hives.

Assuming that the combs are full of honey wnd at least
two-thirds sealed over—the longer the honey remains in i
hive, the more perfect the ripening—they should be removed
and the bees gently shaken or brushed off. Tt is assumed that
the combs to be extracted contain nothing but honey, and that ne
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brood (imumatare bees) is congaiyad i them.  This end can easily
queen-exeluding zine between

Stscetion of the hive) and the supers
i which honey is to be stored,

be attained by the use of o sheet of
the brood-chamber ithe Jowe

The honey-cells, bing eapped over with wax, wil] require

v done by glieiy
with a large tlat-blded knife. Almost any |
be used. an ordinary breadinife ASwering

to be opened up, aud this js ens 1 off the capping

arge flat knife may
arhmivably,  Whatever
he dipped in hot water
arasp a frame firmly by one end of
the tap bav, vesting the other end an a dish s0 that the comb is
melined outwards Then take the warn knife and cut u

fori of kuife i< made wse of, it st first

and wiped dev To queap,

pwards,
shaving off” the eappines which will B} in the dish, Reverse the
comb and uneap the other side i a similar way,

The eombis now veady for oxtraction and may be slid inta
the eaze which 1< iteld S0 e the faune of the machine and the
Fendbe turned wlowdes Experience will soon show the speed at
i\'h'l(‘]l the wachine should revalve o throw out the hOIlG}‘; this
will vary with the feney itselt, but in any euse the minimmin speed
necessary s o heuseds Inthe case of new o unwired combs,
1t best toextract only abowr Balt the Loney in the first
side, then reverse and extract the whole of the honey in the
ather side, thew again reverse and fini=h extracting the first side,
By procecding in this way, we avold some of the pressure exert-
el by the fudl eclls on the dnner surface ot the enmb upon the
empty onter side,

The honex will all eollect at the bottony of the can of the
extraetor, \\'hs‘:nm- i may e pourid o any convenient empty
vessel. Ttwill contain small prrtielos of wax wd other impuri-
ties and will therefore Tack a proper brightuess of appearance,
To remedy this, the owey should be strained through a piece
aof clean o‘lnlh or Hannel freshhy wrang ont of hot water: it will
mn through very slowly of dtself, but by twisting the c?oth it
may be made to strain through quite rapidiy. - The hnne:v 18 now
rea‘cly to be put away in jars or other receptacles in which it is

to be stored.
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There are three main rules to he followed when extracting
hdney. Firstly, never revolve the machine more rupi.(lly than is
absolutely necessary, or there is great lability of breaking the
combs, Secondly, never extract honey in any place frequented
by bees: otherwise, the presence of honey will attract bees aud
they will start fighting and robbing and eausing w disturbanee
which will be diffiendt to stop. For the =ame reason, great earc »
should be taken never to spill honev about anywhere near the
hives. Thirdly., do not extract honey from comb containine
immature bees. or the brood will be killed and the honey
spoilt,

Atter the honey has been extracted, the empty frames
should be given back to the hees to elean up and vefill, and the
Extractor thoroughly  eleaned  with hot water and earefully
dried. '

It is not generally realised what a wasteful practice it is to
simply expresz honey from the comb by squeczing it out from
the wax.  Wax is a very expensive product for the hees. Ex
periments have shown that it takes from 10 to 21 1bs. of haney
(the quantity varies under different circumstanees) to produer
1 1b, of wax and we shall not be far wrong in taking 15 1hs, as an
average figure ; that is to say, the bees raquire to consume 15 Lbs,
weight of honey to make up for the enormous wear and  tear of
their tissues caused by the sceretion of a single pound-weight
of wax. The great advantages of an extractor are therefore
obvious : not only does -t cconomise foney by preserving for
future use all the gax excepva thin layer of eapping, but it
saves the bees a qreat waste of time i building up new cells—two
.points which will be found to have a very important bearing on
the amount of honey produced by alfve in the year.

A brief summary of what ix heing done at Pusa in the way
of bee-keeping will probably save a qreat deal of corvespondence,
We have in India three common kinds of  wild honey-
bees -~ —

(1) Apis dorsata, a very lwge species whiel lives in the
hills and the damper regions of the plains, and makes a single
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large comb whicb may measure four or five feet across and which
is usually hung under the horizontal branch of a tree or amongst
rocks.  This bee d0e§ not occur at Pusa and we have not
experimented with it, but it has the reputation of being very
fieree and untameable and its habit of building ouly a single
comb makes it dificult to work with. ;

(i) Apis tndica, a species slightly smaller than the European
honey-bee but very similarrto it. This builds several parallel
combs, generally in a hollow tree, and is kept in a state of semi-
cultivation in some places, notably in Assam, boxes being placed
for the swarms of wild bees to occupy.  This bee has been tried

at Pusa, but we have not found it at all satisfactory as it seems
. quite unable to withstand attacks of wax-moths, which tunnel the
combs to such an extent that the bees desert them in disgust.

(i) Apis flovea, a very small bee which hangs its small single
comb in trees and bushes and on buildings.  The honey is excel- -
“lent, but the Whole comb isso small as not to repay cultivation,
epecially as this bee also suffers badly from wax-moths and is
theretore difficult to keep.

In the hills. a variety of the Kuropean bee is kept at Simla
and other places. but thix bee does not do well in the plains—at
teast. those which were brought to Pusa proved a total failure.

We have been experimenting at Pusa with a new kind of -
hee which we hope will do well in the plains of In.dia; up to the

present it bas proved a success. but we shall require & great deal
more experience of it under hot weather conaitions before we
shall feel justitied in recommending it to lnjairers. .

At the present time there 1s no race of bees \Vhl(‘]‘l we can
recommend to would-be beo-keepers in the plains of India.

OFf the native races. .pix fdice seems to offer the best
chance of suceess, but the bees should be kept in proper frame-
hives and this means that everything will bave to‘ be'done on a
scale different from the standard adopted for the English honey-
the combs will have to be differently spaced
Lexeluders will require to be of
J machinery to make them.

27

bee ; for example,
and the foundation and queer
different sizes, necessitating speed
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In any case, bee-keeping can only be recommended as .
supplementary source of income and not as’a sole means .
livelihood.  Anyone who contemplates embarking in this pursui
is strongly recommended to do so on a small scale only : two ..
three hives are sufficient to start with, and this number may I.

increased as experience is gained



THE WAX-MOTH.
By T. BAINBRIGGE FLETCHER, wx, res, rzs,

Officiating Imperial Entomologist,

Tue Wax-Moth (t7elleri mellonellay seems to have been
originally an inhabitant of the Euro-Asiatic continent and of
Africa north of the Sahara, but is now spread by human agency
over practically the whole world.  [f not an original native of
North America, it was doubtless taken there with some of the
carliest hives of bees imported from Earope. Tt is said to have
been introduced into Australia trom Europe before the year
1878, when it was recorded from Queensland. and was first
noticed in New Zealand about 1504, having probably been
brought in from Australia.  In [ndia and Ceylon it is common
everywhere, being particularly abundant in the plains of India
during the rainy season.

Throughout the whole area of its distribution, the Wax-
Moth i looked upon as one of the major eremies of the apialy.
In India, in districts where hees are not domesticated. it attacks
the combs of the wild honev-bees to such an extent that the
hees often desert their nests in disgust and swa-m oftf to found
a new one, while it 1s very rare to tind a deserted comb which
does not bear traces of the ravages of this pest.

The damage ix done wholly by the eaterpillar, which tunnels
through the h‘ees' combx, lining itx galleries with a profus'e web
of silk.  This presents a very characteristic ;lppearance. in the
later stages of the attack. by whieh time the comb 1z oft'en
riddled with galleries and almost hidden under a layer of whxte‘
sitky \\'el)bing;. The wax itself seems to form  the sole food' Oi,
the caterpillar. neither the mmature hees nor the honey being

eaten by it.
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Lire-History.

The eggs (Plate XLVIII, fig. 7) are very small, about hal:
a millimetre (one-fiftieth of an inch) in length, with a smooth
surface, and are laid by night, being deposited always in th
comb, na more or less cuncealed situation. They are usually
laid in small clusters containing as many as forty eggs, bw
are sometimes deposited singly.  The edges of a brood-comb
seem to be preferred for oviposition by the female moth.  1n
the Pusa Insectary broken pieces of honey-comb were supplicd
to the moths, and they usually laid their eggs in cells alony
the broken margins: in places where the walls of a cell were
pressed down s0 as to afford a hidden corner, such corners scemedl
to be preferred to any other situation for oviposition.  The
moths are rather sluggish in the daytime and may sometimes
be seen at rest then on walls. posts. ete. @ in the evening they
become active and flit about around the bees” combs watching
for an wpportunity to lay their egas. The majority of these
appear to be laidd on the first night after the moth's emergence.
and the short Jife of the moth itself (as shown in the following
table) appears worthv of remark.

Dhotenils ’f’l m'{lm.s‘f//n,, :3/. Woeer-Moth s veeopded L0 Cusa

///-*(’f'{/l/'//.

Eaos,
Date ot
Emergence and Mole dhed, Fonsaie died,
Pdving. i Lo
ononight of
1 1ith Ma 10 Irin May . Pth Moy
b Tth . oW ~th o, 1l May ith
3 Oth . Nit oy,
4 ih ifts 1htle May 12eh May . tlih
5 1Ith 11 1ith itk A Y
[ Nthoo, 3t sStheo " Hth
TR T
T bith - 13th
toxa 120

S ith | ) N sh th May Mh
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Deteidls of oriposit; R .
s af orgasiwn of Wi Mot), as recorded i Pusa

/u.~w~(/u'y- ~coneld.

boas,
Dite of
Fuwergence and 1 - s
Pairing. Namber ” Male died. Female died,
laid, on ikt of
4 Yth May Ait . . 101[171\7‘11;
10 1oty i Iith May 2th May .. 1lth
1 Itk i thih 12th
) \ e “
1T TR th May .| 9w
K TIN 6 el - o,
Hoodah L i ot Clith
5o 1hth L Nt . 12th
LT (TT) TR N 12¢h May o th
17 e, {6 b May .. ¥t 12th

The eggs are white when tirst laid but turn dull and sullied
before hatching, and are then exactly concolorous with the wax.

The young caterpillars seape from the egg by biting out a
hole of exit: on emercence they do not eat the empty ege-shell, but
nnmediately commenee to run about very activelv in search of a
suitable place to twmel into the wax of the comb.  The cater-
pillars hatehing trom a cluster of eggs do not all commence to
fred at the xame place, but seatter over the comb, each burrowing
in separately, the places of their entry being indicated by a mass
ot small elobular fragments of wax,  From these points they
tunnel into the comb in all divections, feeding on the wax and
lining their galleries with @ profuse lining of silk in which are
entangled minute blackish pellets of frass. In badly infected
eombs, in which there are many kuva, the whole surface of the
comb is sometimes covered with a mass of this fine webbing and
there seems little doubt but that the eaterpillars spin these
strong sillken gallertes as a protection to secure themselves from
the bees as they advance in their work of destruetion.

The voung caterpillar on emergence from the egg is about

il 5 : f o dirtvowhitish waxy colour
[ millimetre (L th inch) long. ot a dirty-whitish waxy colour,
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with & yellowish head smaller than the prothorax which is th.
broadest segment of the body : it is slender and grub-like o,
account of the prominence of the thoracie (true) legs. As note:
above, it burrows into the comb, particularly in the septum sepa
rating the two layers of cells, and feeds on the wax, eating neithe
the honey nor the immature bees which may be in the cells
Here it lives and grows until after four or five weeks it becomes
full grown, when it is about 20—25 millimetres ($th to 1 inch,
long, cylindrical, smooth except for a few short hairs, of a dirty
white colour, with a red-brown head and a pale-yellow protho
racic shield mottled with brown. (Fig. 2). The grown-up
caterpillars are also active, but not nearly so active as the
young ones.

When full-fed the caterpillar spins a white silken cocoon
either in the comb on which it has been feeding or in some
corner or crack of the hive or its surroundings. The cocoon
(fig. 3)is closed completely at one end., bLut the other open
end, that towards which the head of the pupa is turned, is letr
except for a few loose fibres of silk. In many cases the
caterpillars all spin up close together, so that the cocoons ar.
fastened together in a solid mass : this is especially the case when
a crack or corner is the site selected. The pupa (fig. 4,
contained inside the cocoon s from 10 to 15 wmillimetres
(3 to ¢ inch) long, vellow, and with a mmutely toothed ridg.
running along the mid-dorsal region.  On the anal extremity ar
four small cremastral hooks. but these do not appear to he
entangled in the fibre of the cocoon as a general rule, though thi-
was of course their original function. The empty pupal shell i
left inside the cocoon on the moth's emergence.

The moth itself (figs. 5. 6) is a rather stoutly-buil
insect, measuring 23 to 40 millimetres (1 to 1] inches) acrox-
the outspread forewings which are of a reddish-1)rown~grey colour.
lighter towards the outer edge: the hindwings are grey-brown.
As is usually the case anongst moths, the females are, as a rul.-.
larger than the males and can easily be distinguished by the shap.
of the outer edge of the forewing, which is straight, whilst in
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males it ia concave. [Compare figs.5 (male) and 5 {temale). |
The moth is not seen about very often in the daytime, b
may occasionally be observed at rest on walls, ete.,
with its wings folded into a triangle. (Fig. 1.)

The whole life-history of an individual woth covers a
period of about six to eight weeks from egg to adult. The
following table shows the lite-history of some of the moths
reared in the Pusa Insectary :—

ut
when 1t sits

Life-cycles of Wawr-Moths (- Pusa Disectary.

Eggs laid en ‘ Larva Larva Moth , Life-cycle

night of Latched, pupated. emerged. in days,
1. ¢ Sth May 15th May th June.. 6th July 59
2,1 Bth 16th ., .. 1ith 25th June i
Y 16th aod Jnly . 10t July . 62
[N 111} T 17th . 15th June . 33rd June . He
5 110th Slth sth July . 13th July .| 64
5, . 11th 18th ., 20th June .. 20th June : a*
7 11th 18th . 5th July 13th July ; 634
s | %th March | Sth Apnl 3rd May 1ith May .| 13

‘ i

* Shbortest and t longest cvcles of same broods.

REMEDIES,

Practically nothing can be done to exterminate the moth in
Tudia owing to the colonies of wild bees, some kinds of which
oceur almost everywhere and provide the moth with suitable
wod.  In the case also of bees kept in a more or less domesti-
walls of houses, earthenware vessels and
ordinary box-hives, little can be done without practically destroy-
ing the whole comb. as it is not possible to examine the nest
properly and check the damage before it has assumed unduly
In these cases it is, of course, impossible to

to kill the caterpillars without destroying the

cated condition In

large proport1011>.
fumigate the eotmbs
hees as well.

The universal prevalence of this destructive moth is one of

the strongest arguments for the use of modern forms of beehives
in Indin.  The use of a bar-frame hive, in which every comb can
he taken out and examined carefully, should be an absolute
guarantee sgainst any extensive damage by this pest. Th'e
golden rule of Bee-keeping, keep every colony strong,” if
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carried out, will do much to-mitigate the pest, for the bees then,
selves will generally keep the moths from the combs if thei
numbers are suthicient to cover all the frames; Ttalian bees i,
particular keep guard against the Wax-Moth, though the nativ,
Indian bees are apparently less vigilant. No cracks or chinks o
any sort should be allowed in the hive; all such should be filled
up with putty or elay. Never leave old combs or pieces of wa
lying about, as such are sure to be attacked by the Wax-Moth .
they should be put away in tight boxes with a little naphthaline,
which can easily be evaporated oft again when they are wanted
for use.

loxpLavatios or Prate,
Weew- Mot ((,I’”Nl”l'?"( fm’NO?U'/[(l, /sz.)

Fig. 1. Piece of comb, showing Egze, Caterpillar and Moth in resting

551
position. Natural size

" Caterpillar (full-grown).
" Cocoon.
Pupa.

Male moth,
Female moth.

Sl o oM 20 1O

Cluster of Eggs (greatly maguified).

(The natural sizes of tigures 2—6 are indicated by the hair
lines shown alongside each.)
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MANGO CULTIVATION.

By 1 L, NARAYAN RAO,

Proprictor, Navsery Guavdens, Hyderabod (Deccin),

THE wango is pre-eminently the fruit of India aud rich and
ooy anxiously wait for the advent of the mango season. In
wardens it is given the foremost place and its absence in any
garden is amatter for regret. There are no records available as
to the actual area under mango cultivation in India. This is
prebably due to the diffieulty o) securing even approximately
correct imformation yecarding the inmumerable varieties scattered
Al over the land. The total area is uudoubtedly large.

The cultivation of mangoes ix not equally remunerative
evervwhere. In Northern Indin where the tree iz common.
sood mango fruit cells it 70 seers or more per rupee, and in
Hyderabad good locad fruit i= never sold at more than 8 seers
fin the rupee—the average being only 4 seers,  Though Hydera-
il possesses extensive wardens inand around it. vet the local
sapply which is available in May aud June is always insuflicient
o meet the demand.  Qut of seasen and carly in season Hydera-
bad wets its supply of this truit ivom other parts.

The consignments ol matigoes from the East Coast, Poona,
Banwalore, Chittoor, Salem and other places compete fairly with
the local supply - even after paving railway freights for long
distances.

Many people in the Decean and other places comp}ain that
mango gardens are van at loss. Others are planting large
arcas with it as a safe mvestient in the belief that they must
pay.  Some of the large mango gavdens were planted by rich men
when the ceonomic conditions of the country were different trom
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what they are now, with the special object of getting as many
good varieties of fruit as possible for personal requirements, whil
profit was only a secondary object.  Other gardens planted partly
for personal needs and partly with commercial motives are only
imitations of the above with regard to principles of gardening
In them very little care is taken with respect to selection cithe
of soils or of varieties of mango.

The idea that mangoes grow equally well in shallow aud i
deep fertile soils is not based on a careful observation of faets.
All suceessful mango gardens are situated in soils which have at
least a depth of 5 feet with good drainage and moisture under
ground. Hence the fact remains that the best vielders aud
longest lived and healthiest trees are found in deep fertile reter
tive soils.  In places like the distriets of North Arcot, Salens,
Bangalore, Bunganpally and the vicinity of Waltair, ete., where
the successful cultivation of mangoes has beeone traditional, thy.
garden owners possess much practical knowledge ou the subject
In these districts, varieties eminently fitted for commercial pur
poses were selected long ago and grown extensively with the
result that these districts have been able to supply mangoes
every year to distant markets up to the end of August or even
later. (1) Dilpasand, (2) Thoothapari. (3) Neelam, (4) Kala-
pahad, (3} Nawab Pasand (Roomani) at Aveot, (6) Benishan, and
(7) Shakerpara at Bungaupally in the Kurnool district are the
chief commercial varieties.  These varictios have spread to alinost
all places in Southern Tudia and the Decean and are casily recog
nised by gardeners.

The illustration given under the name of Thoothapari at the
end of Professor Woodrow™s book * The Mango ™ helongs to the
real Dilpasand and not to Thoothapari.

Serk Bearise

TIIP Hiango tree, even when grown moa siitable s<)i| anl
chmate. is a very wneertain bearer and it is very ditlicult 1o
forecast whether the crop will he woad or bad. The hundreds
of varieties advertised by nurserymen might be mangoes ol
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very good quality, but a wajority of them and a very large
majority of seedling mango trees in the country are very un-
reliable with regard to fruit-bearing. Some of them do ot

bl

vven blossom once in two or three vears, but the commercial
varieties mentioned can be relied upon to give at least partial
crops every vear. If half the number of existing trees were to
bear fruit every year. the local markets would be glutted and
people would be compelled to find new methods of exporting
surplus fruit to foreign countries.

The habit of mangoes in producing fruit varies with soil and
climate.  The Peterpasand of Madras is the same as the Pairi
of Bombay or the (Goabunder of Hyderabad or the Badami
of Chittoor.  Being a very rapid grower, this tree is exten-
<ively cultivated in all those places and its fruit comes very
carly to the market, but it ix a <hy bearer here,

The well-known Alphinso of Bombay. known in Madras
as Kaderpasand, and its type the Russapuri of Bangalore is also
avery shy bearer. The tamous local Mulgoba also is a very shy
hearer. but it is said to hear botter at Chittoor and Bangalore.
The connnereial varieties mentioned above, in addition to other
virtues seem to bear well in poor soils also.

Some of the best kerping vavicties of mango of these parts
seem to have originated in Aveot and Salem districts. Some of
them keep for two months adter vemoval from the trees,  The
Benishan ixa spectality to Bunganpally and ix probably the hext

mango in the Decean,

Lare- Buawisa,

The majority of mange trees mature their fruit in Hyderabad
in Mav-June.  Markets then get glutted and prices suddenly fall.
manvo season lasts tess than three months.

In many places the utl
varieties

By eareful attention to late-bearing and long-keeping
the season ean be extended from three to five months
districts.  The fertile tract of
istriet ix rapidly
The garden

as 1s the

ease in Arcot and Salem
country near Waltair in the Vizzagapatam d

becoming a large centre of mango cultivation.
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owners there understand their business well.  Some of their
select varieties are Rajuany, Nalla Kavala Yandrus, Koran
Gova, Swantam and Suverna Rekha, ete.  Some of these are
probably local names given to foreign plants, Similarly. by
searching in other parts of India. suitable commercial varieties
can be found. The time of appearance of mango Blosson,
and fruit varies considerably in ditterent parts of India.  This
has to be definitely ascertained and kept in mind by fruit
growers for their own advantage.  Herein Hyderabad the mangu
trees commence to blossom by the 13th December.  The majority
of trees are in full blossom by the 15th of February,

The greatest enemies to mango blossom appear to be the
innumerable small inzects known as Aphides which cause what i«
popularly known as = Mango Honey.” People think that this
is caused by hieavy dew.  These Aphides weaken the tree at the
time of blossom by sucking 1t= sap and excrete a sort of thick
viseld substance which coats the flowers and other parts of the
tree like varnish making not only further fertilisation impossible
but scorching much of the previously fertilised fruit. A heavy
rain is supposed to cleanse the trees and in the absenee of it
syringing with pure water or soap suds and one per cent, of
kerosene oil seems to destroy them.  Spraving the trees onee or
twice with a weak solution of Bordeaux Misture or Iron Sulphate
previous to appearance of the blossom will be found to prove a
good precaution against Aphides or other pests which ntes
these trees.

In Awerica, spraying has become an essential part of garden
ing, but here it is unkoown to cultivators,  Its usefubiess, in-
portance and advantages can well be llustrated in the case of
the mango tree.

Climate.—People i all parts of Tndia are more or less
partial in praising the excellence of mango fruit produced in
their own locality.  There is some truth in the helief among some
of the best connoisseurs of mangoes i Hyderabad that even select
-aricties of grafted mango plants imported from distant places and
cultivated lere produce better flavoured fruit than the original,



MANGO CULTIVATION | §ARATVAX RAD, 409

An examination of fruits collected and brought from different
parts of India and Paced side by side reveals the fact that the
fruit of one place differs from that of others iy colour, general
appearance, smell and other qualities. It js quite possible that
the dry Decean climate with a small average rainfall, although
unfavourable to great productiveness of fiuit, vet cleanses it of
its resinous matters and consequently improves the flavour,

Trriyation.—Much useful information might be collected on
the subject of irrigating mango gardens in different soils. The
truit produced from areas which are frequently inundated for
irrigation with tank or river water or which have a high undey-
cround water-level rising ahnost 1o the roots is always inferior
to that produced in gavdens situated on well-drained slopes and
carefully irrigated.  Duriug the vigorous period of the growth
of ‘mango plant=. say up to at least their eighth or tenth year,
the trees shonld he abundantly irvigated o that they may not
recetve o sertots cheek to their growth.  Of course, there are
exveptional soils with a high uwnderground water-level on which
mango plants do ot require any rigation after the fourth or
Afth vear from planting

When fruit is our une particularly from well-grown trees,
the whole eround under the trees should be well dug with a pick-
axe and t'\xpu\('(l in Oetober-November after the rains are over.
Thix cperation induces the tives to blossom. The ground sheuld
reniain in this state for about forty days from the time of flower-
ing. Tt ix very often found that it the ground under trees 1s
copiouly irvigated just when fruits are setting or when thtfy are
only about the size of marbles, the whole crop suddenly withers
:uu.l drops down onaceount of the sulden rush ot sap to tllmm

Metrinoing.—Manuring of mango trecs with \\‘ell-l‘ottedhfter
w July or Aﬁgu»t once in two or three vears inereases the yield
of f'l'uit‘ but it\ i< said that high manuring Interferes to some extent
with the quality, Leal” mould ix always the safest manure for
mantgo trees, | e tvees after the

Applications of strong manures to unirrigated trees at

rains sometimes even kill them in slallow Morrum soil



THE NARKANDA PATENT POTATO MEAL
FACTORY.

Br Coroxer. R, H. F, RENNICK,

Ir may interest some of the readers o’ the Juurnal to kuow
how the ' Patent Potato Meal [ndustry” recently (that is abow
two years ago) started at Narkanda in the Simla Hill District
originated.  About seven vears ago, when Sir Edwin Collen was
Military: Member of Council, the question arose of providing
for the British Troops for mobilisation a suitable vegetabl:
ration whielt could be procured in India in time of war when
communication with Europe would be interrupted.  The © Mobil
isation Ncheme 7 provided the British Troops with a reserve ol
= Sliced desiccated potatoes™ imported from England, which wa-
turned over every two years to accustom the British soldier 1.
its use and taste. Somehow he did not faney them. The
were hard to negotiate, much harder to digest : hours of anxiou-
hotling and grumbling did not give I a decent meal. H.
limathed their issue and threw them away on service as in Tiber
and elsewhere.  Apart from their nsipid taste, their keeping
qualities were uncertain.  The tins used to get mildewed an:
fall of weevil, and large stocks hald to be repeatedly eondemnen
and replaced from England.  The recaleitrant behaviour of th.
ruber was a source of great anxiety to Sir Edwin Collen and se
him to seek a substitute which would eommend itself more to th.
appreciative palate of the men. He then wrote and asked me
as [ had already supplied several thousand pounds of apple ring-
for troops on service, it T could help him to solve this knott:
problem.  After prolonged and careful experiments with th
- most desirable and well-known Indian vegetables, { submitted t
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him in 1903 samples whicl were distributed for report to the
Quarter-Master-General of the Army and Principal Medical
Ofticer of British Troops in India.  The Indian vegetables were
not appreciated : but the » potato meal ” was favourably reported
upon and noted for further experiments. On this, in November
1906, 600lbs. of the potato meal were offered to the Quarter-
Master-General free on rail at Kalka for further esperimental
purposes.  These fresh trials being likewise satisfactory, an order
for a supply of 28,000lbs. was placed with me in September
1907.  On this I at once patented the meal in England and shift-
ed my field of operations from the Kulu Valley to the Kumarsen
distriet which is nearly the centre of the potatu-growing country
in the Stnla Hills, the export trade of which in potatoes alone
averages vearly 120,000 maunds and where are large reserves of
forests with suitable trees tor fuel. [ acquired a suitable site
about a couple of hundred vards to the north of the Narkanda
hurgalow, well known to visitors of Siwla. installed 3 cauldrons
and-turnaces for hoiling and dryving parpeses, with a hand-driven
kibbling machine.  The turnaees not being patented have been
made at five ditferent places in India to keep their construe-
tion seeret. Fach i capable ol deving 800lbs. to 1,0001bs. of
potatoes daily  The kibbling was done by a hand-driven machine.
and the grinding by the numerous water mills around Narkanda.
The tins and the casex tor them were loeally made but not very
<atistactorily as the hill men cannot saw planks to unitorm thick-
ness. Thus, this order was met all on a venturesome speculation
When the Quarter- Master-General Jast vear placed an order for
over 1060000, of meal, which means puatting 5 to 6 hundred
thousand pounds of potatoes through the patent process, I' did
ot hesitate : anxious ax [ was to promote the well-being of the
armyv, T at once extended my requirements to put this order
1111‘(;x1gll, and to make the speculnti\'e fuctory a pf%l'manent On_t'.
<elf-supporting i cvery respect. | import.ed A 5-horse pod\w\)
(‘amphell Oil Engine to drive the new kibbling and grindiny
machines which are eapable of turning out R0 maunds. or s0me
6.4000hs, of meal a day. The peeling and the sheing are
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entirely done by numerous hand machines. On an average 80
hands are employed daily to keep furnaces going.  Ten skilled
stokers, who have been properly trained to do the work, are em-
ployed, for everything depends on the successful roasting of the
sliced potatoes to turn out a satisfactory meal. The tuber can
ouly be satisfactorily mealed when it is in prime condition: no
sooter does it begin to “sag” or get soft or to germinate than
it is atterly useless for mealing putposes.

The chemiical analysis of this meal by Messrs. Treacher & Co,
of Bombay, and the Chemist of the Chamber of Commerce in
Paris is as follows :—

Pet cent.

falts . e [
Fat e 4
Carbo Hydrates e R
Proteids v 0D
Water: ~ight molature,

The analvsis of the salts made separately shows that the meal
contains 2% per cent. of potash salts together with traces of iron
and ammonia sults which are a valuable asset in its favour as an
“anti-scorbutic.”  This verdict or opinion of the analysts is con-
tested by the Military Surgeons who maintain that * dexiceation”
destroys this propertv. However this may be, Mr. Calvert and
his party on his wission to Tibet fowr vears ago and Mr. David
Fraser on hjs Central Asian journey and their tollowers who
lived entirely on Rennick’s pateyt potato mval, were frec from
seurvv, I have presented Captain Seott of the Antartie Polav
Expedition with 500 free rations to he roported upon as to their
anti-scorbutic properties.  Unlike the prohibition in furee at most
factories on the Continent of Earope. i France, Germany and
Hungary where it is almost ’vlpussil)le to obtain admission either
to a flour mill or gun factory, visitors to Narkanda are welcomed
by the owner of the factory who takes great pleasure in showing
them over his installation.  The venture promises to be a suceesx.
tor the factory is installed i an ideal locality ™ for the develop-
ment of the industry.  Numerous private orders are received
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daily which ave et withoditidence for fear of talling short of the
quantity bhooked Ty e Quanrter-Master-Genera).,

One o was Anxlons

v place orders of 10 tus at g e
whieh have been gratefully deelined wgl o

“Tommy Atkins ” has
Leen provided for,
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Carree Isscraxce.—Cattle form a large and valuable portion
of a farmer’s stock-in-trade.  With a view, therefore, to compeu-
sate themselves fur the loss they sustain from the death of thei
eattle through contagious diseases, aceidents and the like, far
mers in many European countriex have formed themselves it
mutual cattle insurance societies,  As the risk of mortality of
cattle largely depeuds upon the owner himsell, an organisation
formed of the eattle-owners of the neighbourhood or ot the same
district has been found to exercize an eflective control over its
members as regards the manner in which the mimals are kept,
and at the same time to be ceonomically administered. with the
result that the premiums to be paid come to a very small sun
The one principle which has been found exsential to sueeess i
that no compensation should ever be paid for animals dving frow
ill-treativent on the part of the owner. This makes the onnen
careful in tending his animads. [n some socletios a premiun is
charged on each head of cattle insured, i others it s not lixed bt
is the result of the appurtionent amony the menbers of the
total amount of compensation to be paid by the =ociety,  But the
latter method has this disadvantage that the insured does nn
know betorehand the cost of his inxuwrance which may vary
considerably from  vear to vear.  Full compensation ix no
generally paid, but only three-fourths or the valae, to stimulate
the diligence of the owner in the protection and good treatinent
of his animals. In Germany every hmportant illness of the
insured animal nust be reported to the insurer who in some
cases provides gratuitous veterinary assistance.  Societies *have
found 1t more convenient to insure groups of ammals, w

individualisation for payment of compensation is diffieult and
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easily admits ol fraud. The compensation is usually equal to
the mean value of the animals,
In ludia owing s 51 i

N 1 (} g 1o the increasing prices of draught and
wileh eattle, the want of iWmeans of insuri i
e , b | n-{m» of msuring the farmers against
the losses of their cattle 1s beeom ory dav
e e . x eeoling every day more apparent.

ie Village Co-operative Credit Societies which are being rapidly
multiphied, and are bringing home to cultivators the manifold
advantages of co-operation, are very like the small mutual
straner socleties obtaining in Europe,  They could add very

mueh to their uscialness i they took up this Important line
ol work.  (Kprrow)

Deer-Provemise. The  ditliculty  of ploughing deep by
s of dirvet traetion is well known, It has been estimated
that i sonne soils i Fueope 1t requires 14 horses to plough 1
.7 i deep with ddiveet traction, and - that bevond this
number of horos practieslly nooadvantage: ean be gained by
adding turther Lorees to the team, on account of the loss of
power which wust o nevessity pesult when the team is increased,
This ditfieulty s severs ool in some tracts of the Bombay
Prosideney where the citivaters habitually plough about 10
ehes deep with the Tisavy woden plough, and e up to 5 and
G opadr of oxen to do = Tl same diffeulty s found in many
places by sugareeane culithvatirs who wish to plough 1 fr. deep.
The introdietion of vartons patterns of turn-wrest plongh has
done muel o salve die ditfieadty gt it has been found that thers
Aro some st Black seils which are very diftieutt to plongh in the

o
fod

Botweatherandtha forvradionting feeadi wrass (eyaodon dactyloi)
from deep bla L oils it is necessary te gu deeper than a foot.  The
diffienlty ix ureatly fnereased by the size of the clods of earth
which ;ln"c raried np by the plough: and which are so large and
<Gff that 1t is ahnost impossible for the eattle to walk over them.
In order to tackle this problem the question of steam ploughing
had Leen considered. but the ditfienlty of finding the funds
(Rx 10.000) for the trial was too great. 1t was, therefore, decided

(o try # laree balance plough w itk two gearings, and the plough



116 AGRICULTURAL JOURNAL OF IXDIA, [VI v

and gearings, as shown in the pictures, were ordered from

s

Bajac. Liancourt (Oise). France.  The cost was as follows :-

Rs.

Two gearings with all accessories ... L,B7S
Two small jack serews 62
One (breaking up) balanee plongh {weight 636 kilos ) e 06
Pairting, packing, ete L2
Freight to Bambay . - R
Torarn R~ R (V]

The plough has been in use for two months in the black soil
area in the south of the Bombay Presidencey. Tt has two
cables, each 230 vds. in length jolning it to the gearings: -
the gearings can be fixed up about 220 vds apart, and the
plough works slowly from vne o the other opening « turrow
16 in. deep and 16 in. broad. It does very good work, uud
affords an excellent means of dealing with blick soil infested
with deep-rooted grasses. Tt offers an easy loud with one pain
of good bullocks on each gearing.  The only thing against it i
that it works very slowlv. [t ploughs 11 gunthas in 9 hours
This, of course, means a short day for the cattle sinee cach pai
will only be working for 4% hours s and the working day mighe
easily be extended o that one-third of wn nere could be ploughed
in the day.  The possibility of’ working a two gang plough in this
way will also be considered.  Meantime the plough has met with
the warm approval of large cultivators in the Dharwar Distriet,
and many are desirous to hire the tackle at the rate of Rs o
a day and to work it with their own cattle and labourers, Tt is
at present being hired out at Rs. 100 2 month with a man to
look atter it.

Taking these rates, and the 9-hour day us u working basis.
the net advantage to be gained by using this plongh works our
as follows. It will plough 11 acres in 40 days.

Hire of plongh for 40 days at Ry 3 a day ... Hsodzo
Wages of ore man and two boys for 40 days at Re 1 a day P (U

Hire of 4 bullucks for 40 days at Hx. 2 a Jday w80

ToraL ... Rs. 240

Cont per acre ... Ks. 22 (about)



1Y NI ONIN

Td MONVIYE ONLWO

IT dLV'Id






NOTEs, 417
o .
Phe rates given above have purposely been pitched high,
. . anoutside one,  If the plough is work-
ed for six months in the vearand Rs. 3 a day charged, it will bring
i Rs. 540 a year, or about 17} per cent, on outlay, which \\'1]1
allow amply for interest, dey

and the figure per aere is

reciation and repairs.
Asagainst R, o0 peracye for el

eaning land by the plough
the cost for hand divoing s

40 per aere; and hand digging
does not oo so de ] as the ’)]tm“ h—G, T Kk ATINGE,)

RECLAMaton or Laxp py DEPOSITION OF S11.T.-— We have been
Fovoured with o copyv ol reeent inspection note by AMr GOW,
Disney, Sanit v Encineor to tie Government of Eastern Bengal
Al \\\.\m an sitong work ar Berhin mpur {Bengal) and Multra-
pur O Maddade Disteien which, iy view nt' the mmportance of the
subject, we ropraduce 1o for,

'

“Ioanspected the <ty operations at the Bistupur Bhil
close to I-h‘-rhmpm o the Oth Mareh accompanied by
My, O W Sl ative Eneineer. Nadia Rivers Division,
who 1s nnxui'{-m wi:n'gv o the work, and thoze in the
Multrapur Fxte carvied owe v Meo G Hennessy, on the 11th
hoth of whont were woent el tooeive me all available assis-
vance and inforation

20 The Bistapar Blal o o Toseeshoo shape (see plan
attached Iviug v the Novts Fast of the szation of Berhampur.
The meeption of the sehens was due 1o a recommendation  of
the Benwal Diadnage Commiress that this bhilo oo which is
asstoned i are ot 1wo IR nives, should e dratsed, On
ryvevs beine nenle the o~ timated costworkea out to e prohibi-
Dve aamount. Atention was then directed 1o watwral - aeeretion
by silt dopsit, sond Toeal conditions me the shape of - existing
\]‘ni«'w :m:l exepes hemy available, nierely requiving adaptation
and remodelline, the neeessary expenditure. was comparatively
small (some R f2om)and was sanetioned.

“30 The system adopted i that of the ewrrent flowing m
one divection, the deposition of siit being due tothe dinmnution

of the velocitv of the enrrent as the water .\]\I'(';MN out i e
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M“'L 'F]“S eftect is aided by the growth of aquatic plants—
which further assist in cheeking the velocity. The mean velocity
in the Bhagivathi viver, as given by Mr. Buckley, is 2'8 feet per'
secomnd, and the quantity of dey silt by weight in the water at
this velocity as | 5 (limp silt eontains 37 per cent. of dry silt
and 43 per cent. of water and U cubic foot of dry silt weighs
72 1hs).  As a volume of only <ome 200 cubic feet per second
ix admitted by the slaiees, there s 1ot to be much spread out
in arei to reduee the valocity to asilt-depositing one. The flood
petiod has heen approxinately noted at 90 davs during which
time stbting action will oo on, The Lhil is fed through two
duieee, the Klewra, o apper one, with its floor at a low level,
and the Bevhampore one arw hizher level This enables the
Hood water 1o he admitted when the afflux at the Khagra sluice
woubd render it dangerous to keep the shutters open.  The
diseharge ealvert the southern outlet is capable of discharg-
ine 200 enbie feet per oo, Tn July 1910, the maximum
quuantity af wate cteving the bhil with both sluices open was
o1 ensees, and the dischargs 13760 cuzecs. The quantity of
alt it is ealeuliated wili he required to fill up the bhil 15 123 lakhs,
and the rate of deposit lakhs per vear. The time this will
taker ix therefore 16 vens Tnopaod the silt deposit as calenlated
from cross scetions af t Lt was ooand in 1910, 8 lukhs; in
the fortmer season the werks were net fully completed. The
silting up his thevefore eoston the capital expenditare, omitting
main tener elires whichoso nave been small. at the rate of
Rs 100, sy Reo 1L per honsind eubie feet, and for the required
amonnt of 120 kikhs on the sanwe calonlation the cost will be about
Re. 1 per Mrousand eubie oot Fyven it this figare e trebled, the
l‘vsll]l would be ;;mu\.

1\ [-t,,,111(><<\-‘\ work at Multrapar has been based on
the tload and ehb .~\'~(n1.n. as compired with that of *the straight
h' unw»:\'luptml at Berbawpore. This may be called

fow throuy |
He informs me he Las been working

the open, mmouth systenn
this tor the last 1 years aud  has reclaimed
{ bhil land whneh formerly  was calueless, but now

many hundred

bichas o
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commands a high rental.  The class of land he showed e aud
the crops growing on it could not be surpassed. His systen
mevely consists of an open channel leading to the Ganges from
an enclosed bhil.  As the flood rises, the silt-laden water flows iu
and comes to rest when the silt is deposited, and as the water
level falls, the decanted water drains off, the ebb and flow are a~
a rule sufficient to keep this channel open, and the fall in the
Ganges s not so rapid as to cause disturbance to the newly
deposited silt.  This is the system in use-on the bricktickls on
the banks of the Hooghly River, wheve the pits from which eart)s
bas been exeavated are annually niade good with river silt and
nothing more simple and effeetive can be Imagined.  Some verrs
ago I designed a decanting sluiee so s to prevent the tidal fall
disturbing the siit-settling action. but i the Ganges the fluctua
tions of level are <o wradual that this s ot necessary, and  all
that 1s required is that wostill back water be formed.

o
bal

« 3. My personal experience of the open mouth silt-catehin
pit 15 worth recording. Some vears ago, 1 had an abatment of
a long iron viaduct outfanked on the down strean side, and
commeneed enclosing this within w ring bund working in seg
ments.  The fivst vewr the St had acemmulated 1o low flood
level ; the open mouth was then reduced  vear by vear antdl]
Average groundd level was attained. whon 1t was elosed, and the
embankment made seeures On the ather hand, 1o somewhat
<stmilar case, through not erisping the locad conditions | failed
signally 1 my attempts, but frtanately with no bad cesults
This s werely recounted to show that vaeh river has it own
special character. and that it moods st be studied Defore
anvthing approaching satisfuctory results by utilising 1t can Ine
vxpected. Teis with the object of gaiming preliminuy information
that 1t was urged in oy note of the Ist October (910 that sih
abservations be extensively nide ;s as the proportion of siltin the
water varies from o} the Megna, Lo i the Sone, g the
Bhagirathi, to 5 /- i the Kusinrea Rivers: Bontticazone, or - the
Hnproveent of land by drainage o silt nlu])mil, Is A .\u|)jw1

which has come to <tay o dodine I Ty it is considered a
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grave error ot o profic by tertile silt wheuever it is available’
and it iy ineonceivable that this view w

il ot in time be generally
held in this country also.” l

Fism Ceetere as o weass oF CONTROLLING Mavsria 1y Rice
FirLDx. (Bekiumy fung der Malaria durch Karpfen).

clhische Fischere,- /H/r/uf/ S. 86, Wi ien, Mirz L1911,
There are abhont 200 ;000 hectares of rice fields in the valley

of the Po, which are covered i summer with water to a depth
of Trom 20 ta 50 em.

Oesterier -

The riee zone is very frequently infested
with malara.

The breeding of carp has been tried in the rice fields, and
for some vears past exeellent results have been obtained. The
voung tish, bavely 1o mm. in length. arve put into the fields tron,
the end of June. By the month of September, they are already
Targe, and are found in sutfielent quantity 1o vield a quintal of
fixh per heetar ¥

Four or five tranes will buy enough fryv 1o stoek a hectare,
and there is no further expenditure.  Riec-field carps are well
nourished and Lave a fine favour The vice also seems to derive
benefit from the presonee of the carp, for the fields where these
fish are radsed have

v

ivonan additional o to 6 quintals of rice per
heetare.

The tish clear the plants off vegetable and animal enemies
and devour the larva of the Auopheles thus cantvibuting te
render the malarial zone walthy. (Bullcone N Mearelh 1911,
of e e u/‘.1,/,-/,-,///«/,w/ /,,/1”/‘{/(',/4'; el v‘IfI Pleiit Diserises,
Fotviivaationond [ostitod ,_,/' ,I:/,‘;'l st Rogie )

From another abstract in the sauwe Bulletin, 1t appears that
the excellent resalts probably referred to, were ubtallled under
the diveetion of the ll\dmlnuhmcal Stution of the Municipality
of Milan, where no donbt adequate expert supervision was avail-

e, Eleewhore the practice was tried and abandoned. The

Qo v b cevthate - L seeTs pel et
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—

fate of this new industry will be watehed with interest in [ndia,

Grarrive Mavxeoks —The following suggestions for experi
ments in the gratting of mangoes ave taken trom a lecture read
by W. Burns, pse. Economie Botanist, Bombay, to the members
of the Decean Agrienltural Association.

« The usual method practised in the Decean s to put seeds
of any kind of mango dnto small pots. These sveds develop
into seedlings, and. when two or three vears old, are taken om
hestde Targe trees of good quality and have sclonx from  these

trees crafted on them by the tongue-gratt by approach method.
or by simple enavehing. T the Tatter form two cut surfaces are
placed tozether In the forner a torone s ent o both stock and
scion anmd the union i mere <ecure. L have not o seenany othey

method of  wraftio

cooopreetised by ordinary growers, In the

Bussein and Ganeshikhind Botanieal Ganbas we vecasionally et
off a branch from a trev of coml vinbety wand gvaft It the nursory
on the s@e«llin;‘ h}' means of the \\l:i[) g‘l':lr't. Both these methods
have one serious disadvantawe. The seedling asie develops tinds
no reom for its roots i thie smadl pots and its erowth of stenuis
likewise stunted.  Now it s impossible to meaftsatisfuetorily oo
thin stock, and weoreover. when o root svstemn that Jias been
cramped inoa pot s pleed et deld e s dithieult for
these stunted and  tangled voots 0 ke wowrip of thelr new
sitwation and  the  whole plait way languish, The obyious
remedy for this is to plant the nango stones for stocks vicht e
the pits, and wraft on the <eedlings from thenin the tield, by
means of the whip vt By planting the seeds at onee i the
pits, we o geta strong headthy voot system mea natural relution
with its swroundings, and st eorvespondingly strong and hiealthy
stem on which we can easily araft, There are, hawever, certain
objections which may be raised against this methad o (1) thaton
the whole the whip oraft is not su suecesstul as the approach
method ; (2) that the graft is exposed o s wind and animals

and is thus not likely to take.  Are the<e objections vahd !
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The whip graft is, T belicve,

in the hands of an expert, as
satisfactory as the tongue-graft |

)y approach. . The exposure of
the grafted plant can he avoided by properly constructed shades
and shelters. T recommiend, for experinient, the planting of
mango stones 1w the field where the plantation is finally to be,
and the wrafting on the seedling stocks there raised, of good
seions, by means of the whip graft. The whip graft is made
by s long slanting ent, in seion and stock, of equal thickness :
and the putting of these towether, as a lash is tied to a whip
handle, A maoditication of this ethod, which may be also
tried cxpernnentadly i to malie the tongue-graft by approach
e the usual way, and then tike the grafted plant to the field
and e it branches s selonss toaraft by tongue, by approach,
on the nineo stocks there radsed, Both the methods T have
just de<eribed ares T thinks well worthy of a trial, and have the
i‘,l,,,;lt advantage of piving wovigores and natural root system to
1\}1.,- plant. l)‘r. A\I:mn. again, tells me that a similar poin.t .in tea
cultare his becn deeidal o favour of the nursery raising of
seedlings,

*= ¥ % *
A

Oxe cannot letve the subject of grafting without some re-
own snd side aratting. If the top of
forence to the svstems of crown aud side grafting - I
atree, or of s thiek Teaned Tias Beenme nseless, either through
attaclic of © Bandenl” fnseets or any other cause. there is still no
neeessity to lose the tree or the braveh, Ot off the diseased top
SR pos . r ‘
1l t.r wd hetween the bark and the woaod. insert one oy
A 1 S \ ‘ o ! !
more seions, of vood vaviety, and carefully tie and eover. Where
are se . i : V. : et e
tl wown vratts tike, their arowthos astonishing.  They are
e . - . Iv. oo on
i : svstem aud, comsequently, go o
‘Uplﬂlml by an enormous reot svstem ]l s s
‘ 1 oS0 that, 1 a very
makine one vrowth L‘UIEIHHZUU\'L\‘ attes: another. so 1 2 A
e ° cmlaced
1 . ated top s I(I\l.uu.
: . the amputated -
short tinn . } W e of @ tree A n]@th()d of gl‘ﬂt.
U ; . .
: -~ Jeseribed inan Australian
: ed st ,,l-,;,?!,!,/_ I‘M‘OIIH_\ (l\u]ll\ul 1 w
e e ‘ i Budding the mango has

Side grafting is a

~tilar method :llvl'liul tot

porenad, i one which T have not tr - Budding

| . . . “ '
aded i various jeurnals fron

heen recommended i )

i 1 ; hkhind and Bassein gardens
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have, huwever, proved uusuecesstul 1 and I see no reason for
abandoning the casy and well-tried methods of gratting for the
difficult and doubtful process of budding.”

.
-

A Note oy tHE vses oF Crerstaytacs CoLnisvs iy ue
Nacerr Dmvisioy  or 1HE Cextrar Provixees: -Cleistanthus
collinus Benth. Syn. Lebidicropsis wrbicaloaris, Vorn, Goarard i
i small deciduous tree most commonly growing as coppice.  The
mformation mentioned by Dr. Watt in the Dictionary of Economic
Produets is the statement made by Roxburgh that the bark or
outer crust of the capsule is reported to be exceedingly poisonous,
and 1t is stated by the Rev. Dy, Caanphel) that the trait and hark
are. cmploved in Chota Nagpur to poison fish, The following
additional notes on the poisonous properties of the tree ave of
mterest.  An enquiry arose cut of the fuet that a few leaves with
some bark trom the root of a tree were sent in for identification @ the
onlv information supplied was that thev were tuken fram a tre
very common in Chanda which was noted for its hard wood,  The
reason tor the enquiry was that a woman had confessed to killing
her husbaud by giving him a decoction of the bark of the rom
The spechuen was identified ax (leistinthns colliins aua the
fullowing additional Information came to light in the euquiry, A
party of Gonds trom Balaghat district who had come to the
bazar were shown the spechmen and recognising it =aid that the
leaves were polsonous and the root el more o, They used
the leaves for polsoning fish in streams. The stream was danmed
up aund a4 namber of basketfuls of leaves were thrown on the
water.  After two or three davs when the leaves had rotted the
ﬁSh were 1\1”(.1[ A\[l“ L!)\\'. ])irt;(:tul' ot Agl‘icllltm‘v. Was Ml)lL' tir
suppletnent this nforsation. i Badaghat district there was
case of poisoning 1 which a woman was accused of kilting her
husband by giving him a decoction of the root. The ease could
not be proved as o poistm conld beisolated. The evidence,
however, clearly pointed to the canse of death being the bark or

root of the G/ Another teresting use is made of this
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plant in the same distriet. When the 1ice erop s attacked by
stem borer, it is the custom to throw the leaves on to the
water in the rice land in order to prevent the spread of the
insect.

With regard to the chemical nature of the poison Greshoff
mentions that thepre js Hydrocvanie acid present (Kew Bufletri,,
1910, 10, 403). while Dekker has separated fron the bark tannin,
aponin and a ervstalline phytostering (Pharm,  Weekblad, 16.
16, 200 -(ROJ0 1) Grana)
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Rawie (Rues). Cuixa Grass. The New Texnee Fiske sy

H. A Currer,

Tue volume betore us. compused of sixteen chapters and
covering 140 pages, contains a great deal of information regard-
ing rhea. ramie or China grass. which camnot fail to be of wse to
anyone desiving, in a0 compacet form, a titix'l)' comprehensive
survey of the whole subject,

The early part of the work deads with the botanieal and
agricultural sides of the question, following which the technieal
problems nveived in the processes of decorticating, degumning,

spinning and weaving receive atrention. The fast <even chapters
melude —

() Statistieal and gencral conmmercial information regarding
the progress of the rhea manufieturing imlu\.n"\' I Cereat Britain,
the continent of Europe, Amerien, South Arica and China.

(B) A specially interesting account of the umerous wses
to which ramie is capable of being pat,

The order Urticacew. the nettle tamily, to which the renus
Boehimeria {eontaining rheiy belongs inelwdes many valuable
fibre-producing  plant=. Owine, however, to the ditticultios-
attending their caltivation and extraction, none of them, exeept
ing ramie, is being comerclally exploited. There are two
species of true rhea, rz,

(:\) Boelineyin P gl SR,
18} - e,

The former is a truly tropical plant, while the latter, which
is distinguished by the white undersurfuce of its leaves, is
capable of cultivation in semi-tropical, and even in Lemperate,
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climates. Bochmerin wired is the source of the rhea fibre pro-
duced in China and known as “ China Grass.”

[tis also the plant with which the nwmerous attempts to
introduce rhea cultivation. on a large scale, into India have been
made.  Both the varieties of Boehweria are hotanically distinet
from the = Bun ™ or wild rhea, which is  Villebrinen integrifolic,
and which is found In the jungles of Assam, the Terai and in
siilar tracts inother parts of India. Al three plants share
the property ol coutaining exeellent fibre,

The fibre off vhea Ik those of jute (Corchocns capsulaiis)
San Hewmp (Cratadir/ jupien), smestrtat or Bimlipatam jute
(Hibiseus coiadiies) s found in the bark of the plant.  Of
the Tatter commonly ocewrring tibres. Sun Hemp s the only one
which approaches rhea in reeard 1o quality : its cellulose content,
which indieates durabilicy, beiug approximately the same as that -
of vhea tibre. Inall other respeets rhea is lncontestably superior,
Lts ultimate tiliments ave probably four times as long as those of
any other fibre. s strength s thvee tmes that of hemp, foar
times that of dax and ¢ivht tines that of eotton. Nevertheless,
s fibre e be sepaated st suede a degree as o enable it to be
spun il woven ito it P adisost as fine as those made frow
Slk o Tis bess dosiblbe theos eotton: bae this apparent defect
micht, quite posstblv, e moved by maditication of the treat-
ment the tibre wdergocs b the course of preparation. Tt is as
white i Blenclied eotton and it~ lustre is superior to that of fine
linen

With all these superhutive quakities, rhea may well be ealled
the king of vecetable fibresand icisliede wonder that persistent
efforts have been, and are stl being, made. bath by agriealturists
and by nemutactarers, to overeone the ditficulties which stand
in thn_; wity of 1tx being used o as cale more commensurate with
its value ;]nn is the case at present. These ditficulties are more
than ordinarily complex. The plant is far more sensitive than
. grown for tibre. It demands the
richest lands, with coplous manure, and while it requires a
heavy and evenly distributed painfall, it is killed at once by

those at prv.wnt cnmnmnl_\'
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anything approaching watet-logging of the soil.  Further, the
crop oceupies the land for several years, during which no other
erop can be produced and, as rhea takes two years, aftér plant-
ing, to mature, the land is virtually unproductive during this
period. - : .
When the erop has been produced. it is found that the
fibre cannot be exteacted by the comparatively eheap method

of retting, sueh as v emploved o the case of jute and other

sl fibvess T is necessary, therefore, for this purpose, 1o
resart, either to extremely tedious manual methods, or, 1o expen
sivee machinery. The manual methods are so slow as to he
Bnpossible of application, exeepting when the caltivation is o
aovery stuadl oseales wnless efficient Bbour i plentiful ol
extremely cheap. On the other hand, the decorticating mianchines
at present on the market, though expensive, are by no mesns
perfecr, as thev tend 1o break up, and teevefore (o lose, wocon
siderable proportion of the tibre durving the extraction provess
Thev are particularly wastetul with short stems which, in
SO CASes, ciliiol b cleaned e all, Under sueh 1'u|l|“[inll~.
Itoas uh\'iull.’\;l)’ "ll|)' th: l(»ll}_" sten~ whieh can be counted on -
tibre praducers wud rhe diticaley of the agricultural problen i
therefore intensitied.  Tu 1869 and again in 1577, the Government
of India offered  prizes of £3,000 (R~ 75.000) and £2,00
(Rs. 30,000) respectively tur machines or processes by means of
which rhea could be cconomically and efficiently extracted : hut
the prizes were, in view of the absence of competitors of suflicient
merit. ultimately withdrawn.

Even after its extraction, a subsequent chemical treatmem
of the fibre, called degutmming. ix necessary before it can by
prepared for spinning,

[t is obvious therefore that the expenses of the production
and extraction of rhea are very great: but if these were compen
suted by a correspondingly high price for the prepared fibre
there would still be w prospect of a profit to the cultivator,  Un-
tortunately, it can hardly be doubted, that the price of rhea ir
not commensurate with itx real value, as compared with other
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fibres : the result being that the amount of rhea produced is very
small indeed.  Even including China the total area under thea
must be far less than 100,000 acres, 7.0, less than one-thirtieth
of the area devoted to jute in Bengal.

The rhea fibre produced in China is entively the result of a
cottagh industry. Tt s veally f:nly partially cleaned, being, more
or less, in the form of ribbons, which retain the original form of
the bark The method of extraction of * China Gra

" though
tedious, i simple and is entively a manual process.  The price of

’

o Chine Gras<” i China is <aid to be about €24 per tou or
about Rso 13 per oand,

Thee cultivation and extraction of vhea in Northern  Bengal
and i parts of Assan s probably earried out under conditions
rathier <imiliar to those obtaining in China, In Northern Bengal
e ndividual areas are very <mal indeed, varving usually from
patel eontaining A few ronts, 1o about |} acre, the average
profehle being pearer [ aere, The enltivation of rhea is, of
cottrse, by o e univer=al muonast the raivats and the pro-
duee is entirelv conenniel i the Toeal markets wheve its price is
il o vy frn Re 2ot Rso6oper seer, i.e., at the rate of
aboat ';].mlln-r ton The wmethod af extraction ix described as
cxrrerne e tedions sual the eadtivation i« expensive on aceount of
e T nonnt of manies el With their jute caltivi-
tom, far easier, chiciaper and very prulit:l\»lc. even at much lower
prices than K< 1o per s, it i unlikely that the ratyats of
Beneal wonld take up the cultivation of rhea for Rs 13 per
maund.

Foven the machine-clened vhea, plwlnoéd five vears ago by
the Beneal vhen svidioat » (smee Jiuidated ). was only worth
trom L"l; to Y56 pu‘r ton landed T London, The manufacturers.
by whom, of conrse, these 1;1'iw< are fixod, contend that they
ot allord 1o pay more tor e vaw material: because the

position of rhen Labries m the world's markets 1s ot sufticiently

soeure, to enable them to pagse the prive of the tinished product

. hl
. c s the eols m. For the
without automatically diminishing the consumption. T

i e e fn e st ive yenrs,
§ Tate Bae vechel iz vadse v intho 3

[
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present, therefore, it iz probable that China will continue to
supply the world's demand tor rhea.

The toregoiny remarks are suggested by a perusal of My
Carter’s book.  The chapters on the agricultural side of the.
question ave, in our opinion, too optimistic.” We do not, to)
instance, find ourselves in whole hearted agreentent with state
ments like the following :—=and experts ave agreed that, if 1he
authorities will foster and proteet the cultivation. India wil]
become oue of the most important rhea-producing countries iy
the world”™  Even il there were laree aveas of land in Tndija,
naturally suited for the cultivation of vhea, it must ot be
torgotten that such lands are also capable ot producing heavy
vields of crops which might, apart trons the less trouble invalved
in their cultivation. pay better than rhea could hope to do, at
present prices.  Tobacco and jute may be quoted as possible
instances of sueh crops in Northern Bengal.  Ax asouree of
accurate first-hand information on the agricultural aspeet of the
rhea problem. we would preter to recomend to mtending
cultivators of rhea the artiele © Rliea Experiments " contributed
by Mr. B. Coventry. Otticiating Inspector-General of Agrieulture,
to the dgrenltuyal S v Lodec (N ol T Pare 10 January
La07).

The chapter on decorticators contains deseriptions withy
ilustrations of the Lehmann, Faure and Sehhichten machines
Of these, one or other of the forms of the Faure machine would.
at present. appear to be the most satisfactory because. being an
least as etlicient as other machines on the market, units of the
small type might be worked ona «~(nnl)zu';|!i\'vll\‘ stmall arca. On
the other hand. a nwnber of suel machines ean be ecanomieally
linked on a Brger avea; or. one of a larger type could be substi-
tuted.  The Faure machine can only be velied on to produce 2}
per cent. of wood fibre out of a possible 5 per cent.. the remainder
being broken or eut awany i the process of decortiention. Sucl
fibre as is cleaned s, however, of wood quality: the parallelism of
the fibres in the ribbons is not <eriously disturbed and the fibre
obtained from them is vqual to that extracted, in a sinilar
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manter, from Ching Grass, A disadvantage of this machine
which s probably equally chareteristic of othey decorticators
15 its inability to deal sttisfactorily with short stems. This beiny
<0, 1t b5 obviousdy oniy the longer stems—say, those over 3 ft.
lomg - which e be taken into aeeonnt in estimating the possible
vield of fibre per weres T sone eases the proportion of short
stems ay be o favge as 1o cause. by thedr inelusion op rejec-
fonastibve vielders, the diterence between suceess and failure.
Feoas just possilile for dnstinee that if, in the recent expensive
expernnents in Bebaosall the stems, Tong and short, could have
beenceonomieally dealt with the vesnlts might have justified a
contimuanee of the culdvation. The watter is thus obviously
A sertons one, well worthy of die attention of engineers, It is
oy due to the Fawre machie 1o say that, in the trials in
]nlii‘x. it wever had the bestoerops to work on and that, in u
distriet better smited 1o the growth of vhea than Behar, it niight
viehbgmre sutficiently satisfuctory resalts,

A ew e decorticator has recently been reported from
Neviee e the - Sehlichten™ machine, which  has been
Bvatrably reported on by the American Government  Botanist.
The tests were, Diowever, perfored with dry retted hewp, and
not with ramie, <o that teoreconnuendation would appear to be
of dowbrtnd v The machine is a large one. weighing 3 tons
and requiring 7 hopo o werkon b could therefore vuly be used

ara lavge plantation, . A

Tn the chapter dealing with the lstory (.su\'mequcnt ta the
cerr 18550 of the ramie trade o Great Briw, th.e author
;hn\\\ that 3t i by no wmeans & wntorm rmu.n'd f}t fuvee%'
There are. iowever, i the oresent tine seversl mills in England
which wre prozitable cuterprises. “Ruil-clmthsi and large qim\],r
ities of ineandeseent was mantles are manufactored “,t these
premises e enterprises have heen at \\'m‘k‘suaies.smll:\ f}or
compe vears, W earn with interest that t‘he sails of ‘the "\;L 1:
- Hh;l}m'nck 17 i the races for the Ameriea cup. \.\le%:a‘n'm {e‘o
vamiv nstead of flan Being the ~t1‘m!;jff5l of all h..n,&i,d;lf ,"(n
the same tine, Hghter than flax it obvious that * vessels can
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carry a greater expanse of ramie sail-cloth than if their canvas
were made of tlax.”

In this eonneetion the author asks why British-grown ramie
eannot wholly replace the foreign-crown Hax for which Grea
Britain pays some millions sterling annually. > Decummed in a
satisfactory manner, and rightly combed afterwards, ramie is
quite equal to these © the tinest grades of foreign flax) © inregard
to tineness, strength, elasticity, ductility and all those good
qualities which go to make a textile fibre- <identical in appearane:
to tlax, while considerably cheaper.” This s all perfeetly trae
but it such a desirable consummation ix to take place, the prive of
rhea must rise before irs cultivation in India would be worth
while.  The present position ix only o be explained by supposing
(«rd that the manutacturers at present in the trade, content with
Ca handsome proficon their working, ave: not anxious to see
great extension of the trade and o conseuent inerease of com
petition. which is not likely to henelic theme I this canneetion
it may be remarked that the averaze annual dividend of the
Erste Deursehe Ramie Gesellschatt of Enmendingen for the las
twelve vears, has been nearly 9 per eent bt duving the Jast five
vears it has averaged 12 per centand e 007 and i oS e was
15 per cent. The only other possible explanation ot the anomadous
p'»\itiun of vhea 1 the world's meukets a0 (b that the present
demand for rhea fubries is not suflicient to outstrip the produetion
of “China Grass”™  Tn this ease itis not to the mterest of the
Indian planter. or cultivator. to compete with Chinac i order to
lower the price of the raw naterial to benetit 1the Ewropean
manufacturer ; but it niight, on the other hand. he possible for
profitable rhea-manufacturing concerns to be taken upin India,
somewhat in the manuer sugeested on p. 55 of the hook under
review. .\ rhea manmfactory in Indi should have the same
chance of success as the sinila enterprises in Kurope, which
are, as we have seen, making handsome profits. Tn the event
of arise in the price of raw material, Indin concerns would
still be in as favourable a position as hefore ; especially if it
became worth the while of the Indian cultivator to produce



REVIEWS. 433
rhea on a large seale. Such a scheme as this would appear to
he the only way, at present, of developing a rhea industry in
[ndia.  Preliminary efforts, it way be said, are already being
made n this direction.

A few words regarding the manifold uses to which rhea
can b put may be intevesting.  * As the strougest of all fibres
annl l)}' reason of Its ll(>!1~liill)ilit)' to rot when immersed in
water, it is espocially suited for the manufacture of sail-cloth,
tent vanvis, ropes, cords fishing Tines and nets, For these
purposes it is tngiestionably superior to all other textiles in
resard to it lasting property. Woven into tent canvas for
wilitiry purposes, tents made from the fibre can be transported
it Jess wagon spee during warfave, amatter of the first moment.
Fire engine lose. belting and.towellings, ete, ete” Tt s
more serviceable than eotton in the manufreture of water-proof
coods.ad evervone knows now that rhea makes the best frame-
work for ineandescent s mantles. “The best quality of fibre
PsspUIL Lo Vihs s 1 in U anudietare of brocades, (lamaa.ks.
fine tagr stries.plushes, vehvers, liee goods and woods which
cin e vsede sones of the finest qualities of Tinen.” Most puople
know that rhe matevials for wderelothing and summer suits can
Lo be obtained s bt tew e tried them, 1t is well worth their
while to do o,

The tollowing  quotations from A[r. Coventry's article (7‘0«.
e ) forne an admivable sumary of the position of rhiea, with
which we are in entive agrecnwent, They are well worth repro-
dueing heve: = The price of e i regulated by the supply from
China, whieh is the over-produe tion of an indigenous industry: tlie
demand i< from a small handinl of Faropean spinmers wha appear
cntirely 1o control the trade = The prices which spimx'el's
are nn.\\’ offoring for the raw pruducl are quite out ol 1»1‘0})01‘110.11
10 ile intrinsic neorits, and the consequenc s that ther\*‘ 13
noindacement for caltivators o extend their upel‘z\tinns" ll.w
quality o the Tand and the high eliss of agriculture x'mlmrgd for
the erowth of rheaeall foragreater value tor the raw product......

there wre other erops that pay better than vhea, L spinners are
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truly desirous of developing this important crop, they must......
ofter prices more commensurate with the intrinsie value of the
produet.”...... When we consider that rhea iz = hoth a textile and
a cordage tibre.” the lowness of its price isa matter for sowe
astonishment. © Manilla Hemp and Avave are worth from ¢2o
to £80 per ton : ax from £30 10 £150 per ton and the priee of
jute, afibre of an entively lower elass, has twice. in the last five
vears, exceeded £23 per ton. In view of these figures My
Coventry may well ask 1 -~ How is 1t that the finest fibre iu the
world can, with difficulty. vealise £26 1o €38 per ton /7

The sense of these remarks is pertinent to this review
because our perusal of My Cirter's book seems to indicate thin
he holds rather the view of the Fwopean manufactorer tha,
that of the producer. in regand to the price of taw rhee Wy
believe it probable that, i the price of the fibre were torise 1o
£40 per tou (Rs 22 per maund), <erious attempts might be mad,
m India to extend ats cultivation. with a view 1o export s
until some sueh substantiadl mdueement s made, 1= nor Hkely
that the Indian planter o cndtivator will vespond i any devre,

I conclusion, we wish to xay thats aldimgh we donat agre
with all Mr, Carter’s views i regiod to e agrviculturad side of
the rhea question. we haves neverthelesss vead his ook with
interest. The chapters dealing with the nmnufaceture of rhiea
fabries and also his veview of the prospeets of rhec i ditferen
parts of the world are Dl of infornation. The muaerous illas
trations are very well done and there is a fir indes,

The book is published by the Teehuieal Publishing Co. L
35 & 36, Chancery Looe, London, F.O-(RUS. Fiseow)

Rerport or tue Ixpmo Reskarcn Sratios, Strstain, o in
vear 1010-1911 Br Cyrie Bererugin, Sclesirie Opprer,
Benar Inprio Prasters Association, Mezarraurs,

THE report is very hsappoitnting owing to the faet that the
hiologieal work of  the past two vears wis destroved byt

dizastrous flood of Tast A ugust, This i~ the more to he revretted
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because of the certain indieations which exist that there is a
wide seope for the fmprovement of the Indigo-producing power
of the plt. o quote My, Beratheil’s own words : < Out of 100
plants, all under unitorm conditions and apparently at the same
stage of growth, analysed within a fortnight in one field, the
highest was Tound to he ciphle of vielding 79 per cent. of
digotin rom the leat and the Towest 34 per cent.. the average
vielding power ol the whole dot being 52 per cent.  This
mdieates very neh wider vaviation than the results previously
recorded from simadler nunhers ol analyses have  done. and
means that the possibilities of Smprovement by selection  are,
covrespondingdyoven greater than bad forngerly been supposed
we ean, D othink, wow stane with assuranee that the Java
pliante s it now stadss e e dniproved in it potential mdigo-
Vielding power b an amonnt of the order of 50 per cent. at
Jest”
This i~ e nnportiut staement and let s hope that if not
Al st sy vt Seee proportion of thix inerease may  even-
swadlv b chraned b onceomneretnl seale, for it would go a long
way 1 estahlihing natnral nidico o secare basis.-—{ Eprror.)

Ihiskasrs oF  taE Anioy s T Koweroon, By Liesuie G
Cormiay, oL, thoos Myconoaisr v KxroMoLocist to tHE
Goversaext  oF  Mysope Depritment of Agriculture,
Mysore State, Myealosieal Sevies, Balletin Noo 20 1610

Tins i< very b aceount of the disease of Arveca palms in
Soath T t'n'\‘! dewertbed vnder the Toead name of Roleroga
i the Lgeiedred doueaad o Dol Vol 10 1806, po 399,
D (‘ulvm‘m copsider= 1o be one of the worst {fungus diseases
to b fornd i Twdin, The area affected consists of one large
contintous fract 1 the western pnrlinn of Mysore extendmg over
the vhats inte Canarn, and a0 second smaller one n South
.\I:d:\‘\mr and the adjaeent portion off Cochin State Thisis all a
reaion of hich rainfall, reaching ahout 300 inches m the ghats

thetmelves. Within this area the Aveea nut = one of the most
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valuable crops grown, the returns from a successtul garden beiny
very high. In the western part of Mysore the total value of
the erop exceeds 40 lakhs of rupees and the revenue yielded by
it to Government is about two lakhs yvearly.

The disease attacks chiefly the nuts, which are rotted and
fall off.  Occasionally the top of the tree is also intected, the bud
being destroved and the palm killed.  In badly aficeted gardens
the Toss may wmount to 73 per cent. or even practically the whole
erop. Dr. Coleman estimates the annual loss to be at Teast 3 to J
lakhs of vupees. The first appearance is usually <oon after the
monsoon breaks in July, and the nuts continue to fall for some
wonths, Fallen nuts in the early stace of the disease are found
to have lost their clear green colowr and wsually the surlaee is
partially covered with a soft whitish growth. This growth con-
sists of the myeelium of the tungus Photoplitlhoga anivome var
Arver. which causes the disease. Tnomoist weather this fangus
gives vive to numerous small swinming sporves, which are <ot free
into the films of water covering the bunches or are carried i
vain drops from nut to nut. After a short period of motioy
the spores come to rest and gevminate byoa fivde thread-
like filament which i~ capable of vatering tnto the tissues
of the nut and also of other pauts of e crown ol the paln,
Here it grows and extends throughout the iving colls, killing
them sud rotting the tissues. Ultimately croups of filaments
burst out on to the sweface where they forn aonew cropal spores,
In addition to this evanescent tope of <pore a0 dwable forne is
produced sexually which is probably capable of preserving s
vitality for considerable pertodss This has not so L been found
naturally on the Aree palncitsells bt Las developed in D
Coleman’s cultures aud also on other plants inoculaeed with the
Sveea phitophthoea. Sinee the discase remains over frome vear
to vear in the gardens, i is not unlikely that farther seareh will
result in Huding the vesting spores on the palm itsell Besides
the Arvcea pahn, Drc Coleman suceceded i inoculiting a0 munber
of other plants. In Ewrope and clsewliere the sae fungus 1»
kuown to attack wany  ditferent  specics, some of cconomic
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wmportance.  The same is quite likely to be the case in India
In one instance, however, that of the fruit rot of Cacao so
destruetive in Coyvlon and indeed wherever Cacao is grown,
another Phytophthoras was found, which Dr. Coleman showed
wis ot identienl with the Avcea parasite,

One oft thewost interesting scetions of the paper is that in
which the experiments in the treatinent of the disease are
deseribed. The  Arcea growers have  themselves  devised
method which, though troublesome and pertect, 1s still of
interest as beine one o the few cuses of iutelligent attenpt mwade
to cheek plant diseses i Indie e consists of binding covers
made ol the hisal sheathis of the Arcea palme leaves over the
el o Keep the vadn oft thens Sinee water on the nats is
tevessary o the spread ot the discise by spores, anything which
tends to keep them dey will nataead by diminish the spread. But
these covers ape not iniversally wsed, are casily dislodged by the
wind or rotted by tee tain and the methad is not very successtul.
Flener Dec Colerm earrded ont an extensive series of sprayviny
experitents, with o prowising vesults. The mixture used
was that kuown as Bordeaus wistaves made of 5 Ths copper
adphates 5 s gquickedine el 25 vallons water.  To this
was aedded resin el washing sodi o inerease s adhesive
propertivs. Sufielent to spray one acre costs Rs. 3t Rs 4
but it i~ hoped o redues thise The wixture was applied by
nieans of sl spraver, worked by eompressed aiv and capable
of beine <lune on the back of a pal indber. The clinbers
are very eapert inoaseending the padmes and s oven habitually
awine themselves from tree o trec without the Labour ot descend-
e and remenmting, This enables them to spray o large number
o trees e, ahont three tines os many as eould e provid-
e with buneh covers under the old systenn,

The monlt= ohtainad i the first vear's experiments show
that a single applivation made carly i dune just before the
motsoons, wie more effeetive inchecking the disvase than using
covers. Thus none garden the peveentage of Toss oi’ nuts when

sprayed was between 6 and 7, according to the date of the
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spraying, when tied with covers 10, and when untreated 4o,
These experiments are being continued. and show eonsiderable
promise of suceess.

The bulletin is copiously illustrated and an abstract of the
sctentitic work doae i conneetion with the disease has been
published in the Annales Myeologict for December 1910,

(E. J. ButLer)

Brirery or tHE Brrear oF Ackricvireran INTELLIGENCE AND op
Praxt piseasgs—issCenp 8y rHE Ivverxarovan Insrorere o
AGRICULTUKE.

Tais Bulletin s issuel monthlve and promises o he an

exeecdingly useful publication Tt consists of abstracts taken

.-xg]u;i\'c]‘\' trom books. 1\L‘l'i“(]ik‘2\|.\ budletins and other l»ul»]it';l
tions received e the Library of the Tustitute e Rome, where
illv_\' are dealt with }v‘\' a sttt of abstractors,

The abstracts arc Loss mumerous than these '»__'i\'wn i the
Fxperiment Station Reeord ot the United States Departinent

- Agriculture but fublers and contain, in niany cisess sathiciently
detadled intormation to be of value without referenee to the
411‘i\‘_;i11,‘{1 [uﬂ»liu:ninn.\. Provided rhat ol }lll"“\'utinn\ ol imf)m'
tanee are veeeived by the Tosttate sand that the abstracting
i~ done with scpentibe diserimination. both these diflorencee s
are i favowr of the new pablaions paetienlacle frone the
}willt ot view of the :\g’)‘i('ul(ln‘i\l who his not wecess toa ]:H‘Il_[r
library.

At present the abstracts e merely arouped under coguat
heads, but arvangenents will o doubt b made tor mdexing as
the munbers aceumulate,

[t 1= ta be hupul that the Institute will receive sueh ~upport
o the agricultural pablic, e well as trom otlicial and scientitic
hodies, as will cosurec both that all important publications of
agricultural intevest reach the Library in Ronie and that an
efficient s~taff of abstractors el translators be mamtaimed.
{A. C. Dosss.)
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Berrerny No.o 200 ov ik Usiveksity ox Wiscoxay  Experi-

sextaL Srarior, Wiscoxsy, U, 80 AL

Tins Bulletin should be read hy all interested in the eco-
nomical production of nilk. Tt shews that in the North-West
of the United States, rations of a0 very wide albuminoid ratio
are sueeesstully fed to heavy wilking cows. The bulletin ix based
on the vesults of trials extending over 9 vears. with a herd of
cows of extranrdinary productive capacity, which for 6 out of the
9 overs give an averagd ol over 7000 pounds a vear pereow of
mitk contidmng ahout £2 percents ot hatter tat. As a0 vesalt of
these trials e adbmninoid vatio vecommended for the ration of

farge cows producing noUore tnn i of butter fat daily, is wider

than | to ~ - while o nsorower than 1 to 7 is recommended
Irlll'\‘ |'nl lhn‘ “‘wl ;" \In‘\H COA S ;»1'whll:ihj_" over l[‘“l\', of ]\U[U:I‘
tat vy,

These veconnmandations are contrary o the teachings of
Faropesar X arieubiural Seontists who have reeomended the
foeding o at Jeast 50 per et more protein Under <imilar clreum
~Uidies The Nuenean liillnw seoln o b ore I aceordaiie
witde practieal experienee, sads s their adoption would effect a
svig of probubly Tt the cxpenditure it would be newrred,
for ,»lll'r\};hwl lmnl\ }'_\' tis u]«qﬂi«m of the .~(;m«lzl1‘d\ :‘t'l\(’l‘%\n_\'
recotmmeteded 1 Fnoland el othee Furopean countries, owners
o daiey herds whe i wds by setentific prinviph« e teeding
their cntthe woubd dowell o cive e recomendations contained

in this hulletin o v ¢ C0 Dapisn

Boreerrin okt Loagon ok ot Zontoniy GENERALE £ AGRAR
pey R Serons Sveeriore n ANoxicotrvry v Portien,
Valume IV, Portier: 1900 Py man text-Heo 1ES
Priee 2o Lieed
Tris, the latest part of wseries which connneneed 1907

aned whiell promises o give us an annual volume, forms a worthy

companion to its three predecessors Although newinally devot-

ol to eneral and agriealiral zonfogy. all tour volumes ar
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almost entirely oceupied with papers on Feonomic Entomology,
the leading featuve being the careful working out of the life-
histories and bionouiies of some of the insect-pests most seriously
prejudicial to agriculture in Ttalv, [t need scareely be stated
here that an important point, to which attention must be direct
ed 10 working out the lite-history of an insect-pest with a view
to reducing its numbers. s the consideration of the enemies
which normally prey on it and keep 1t within bounds. This
fuct vecvives especial prominence in the publication under review.
We are all fuwiliar with the old rhvime which asserts that

Y Bis tleas have tttle ttoas
Upon their hacks to bite "o,

Aud litth feas Tuve lesser fleas
Avd s Gniidt,

but it i as o rule only the professed Entomologist who realises
the hnmense complexity of the subject of paeasitisn, A des.
truetive nseet, such s a Caterpllars newe, for example, be parie
sitised by asceond inseet which lavs it coes ing and whiose levae
lve on the tissues of the fivst © this sceond inseet s henetivial
s 1t destioys the st but e itsel be proasitised by oa thind
inseet, which we must look onas juvions becanse 1t destioys
the beneticial parasite o and this thivd inseet may be Jrarasitised
e its turn by yet a fourth, which Tives wt it expense s and - o
o Tt is therefore not every parasitie nscet which i beneficial,
a fact which i often not readiscd or forcotten. Sometimes, in
deed, a parasite may fill a double vole, as s the case of a0 smiall
Chaleid mentioned in the present volume, which is beneticial
when it attacks the eaterpillars of  Neofvoger covendedla (the
destructive Angowmots Grain Moth). but injovions when it is o«
hvperparasite on dpenteles glogopofos whicll = il a0 pavasite
ot the Cabbug: Buttertly (F ieds bassiva s,

Many of the spectes deadt with i these volumes we wol
as yet known from India s bat many of the senera ave identical
and the observations on habits, dwmaze done, and means of

prevention, cannot fuil to interest the Entomological worker in
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India, The text-figures ave excellent and the text itself written
in a style combining lueidity with scientific exactitude.  We
congratulate the Porticl School of Agricultare on the production
of an extremely interesting and useful serjes of  papers,—
(1. Bavericor Fremoe,)

*
P—

Haxppook or 1 Destrecrive Inseers oF Vierorra, Parr V.
py (L Fresen, Govesssest  Exrtoyorocisr,

Toisis the Gitth part of an eminently useful series of small
Handhooks initiaged by My Fronedr twente vears ago and intend-
ad to he completed by asith purt, now i course of preparation,
A the insects deadt with are well fiowved i enlour, and a short
aceonnt i< civen of their fite-history and ineans of control,

A< i the preceding volumes, of which the fowrth was
poviewed 1 this Journal Vel Vooaees 1321550 many of the
Iseets deadt with are exelnsively \u\tx altan, hut <everal o these
Tatve vepresentative species in India, very similar i their rela-
tonships, habits, damage anl means of control, Such are the
CBattertly of the Oranee of which we have two commion and
l[.‘\‘tn\rli\jv speetes belonging o e sune wroup s the Dark-
tripred Thoer Math ™ (f s v ), Lplv\mntol i Inda
by the Behar Hairy Caterpidlio o), G and - Bolsduval's
Fia-tree Bover T (Beetocesd oo ey praticled by owe common
Mango Borer (8. cehiins),

A few of the nseets dealt withe elnetly cosmopolitan or
widelv - distributed and well-kunown species are identiead with ours :
stteh l:n'n' the Sweet Potao Weevtl (« "A/hh‘./-l‘/'r/f/v"l/'r'w\'l. the Rice
Weevil (e e aryz) and the Coratn Weevih (O g,

Besides destinetive mseets, the volume ander veview con-
tains coloured ligures and deseriptions  of twelve Australian
hivds which are useful to the agriculturist as devourers of noxious
nxeets ]“4||1H\\'i1|g Jerdon's account, the Spinv—luilvd Swilt
(Cleetiior cevnlitar, Latham) 1= stated to breed 1 the Hima-
layas, hut this is notan Indian bird : our white-necked Spine-tail
(Ch. wodipes, Hodg ) which was reoncously identitied by Jerdon

.
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as the Australian species, heing confined to Novthern India,  The
sub_iect of lseetivorous birds s one which has |:\t<'|)‘ received o
certaln aunount of attention in India, and a0 Memoir of this
Department, on the wetuad food of Tindian hirds, has lately beery
published.

The subject of the inportation of inseet and fungal Jests
15 one whieh s reeriving due attention in Vietoria and an miter
esting report by the Sentor Inspeetor of Fruit Exports and
Imports embodies the vegulations now iy operatiot. - Not only
Nursery Stock, but bunanas, it fraits, potatoes and tontor
are only allowed to he tmported under & svstens of rigid spre
tion. Lt s interesting v note adso that the Toeal teanstor of
potatues is under steict supervision : unfortunately, sueh measares
of internal  control seem dmpracticable i Indias where the
Potate Moth (:ﬂ ].‘ltt‘]'\' imtroduced pests N ~’t:-mlil{\' ~Ib]'r':l(|il|_:
from one  distrier to another, A= .\[1', French rerarks
(pr 32), we cannot be too careful movegand shipmrnts, as
nnee the pest< are mtroduced, they wsaadly v to stay -
(T. Brixpricur FLETCHER.

©The Jora or DEceasy GrassHOPPER  1COLEMANIA ~PHENARINIDE~T
Do Lo 0 Cotevay Mysore Stane Dipaortient of - Aern
culture, ]‘:ntunm]n;giml Bulletin, N s Banvalore

Govermnent Press, 1911 Price Re,

T Bulleting comprising 43 paves and 1o plates (of which
two are coloured) and ~ figures in the text deals with a0 winglias
grasshopper. native tothe Sowth of Tndee and which has quine
recently manifested a liking for eropss Teis particularhy to he
noticed that thix grasshopper s not an intradiesd species bt
mdigenous form whicl ha<apparently.antil within the last fow
vears, led o comparatively harmless existence in the Decenn s
a grass-ferder 1 owing to the extension of cultivation or othe
ranses it has however exhibited a preference for enltivated cercals,
and the more abundant nutriment therehy attorded has enabled it

toinerease its numbers until it has hecome aovery serious pest
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In the case of ceveads, iudeed. ot only e thie leaves eaten
but also the grains in the heads e resalt being that o a severely
attacked  tield pl‘:\t'(icrull_\‘ nothing 1= lefr hut the ~talks or stems
of the plants and the cpty cars o the case of pidses, however,
the urasshopper eontents itselt with eating the leaves and tlowers,
leaving  the pods ad seeds untouehed, Although the adult
arasshopper s ineapnble of flicht it appeas o he spreading
rapidhy e cultivated traets, betng bogelv assisted i diseibue
tion by the transpoet of edividuals 1 carts, ete, aeross natural
obstieles suelr ws sty

The Ii!'w—lli\lul'_\' I~ RS <l to that of the Cane and
Rice Girsshiopper, the oo hateling after the andy monsaon
rains have tallen i Judvy e voung oppers feeding from August
to Octoher, the wdulis dmneing the crops iy Noverher

December, then paiving wd dying ol baving theiy sop

< hitdden

i the <oil The diserany <bows the asmad Tt evels inwaph
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torm, wd the remedial measuares to be adopred at ditferent times

of the vear. These Jatter are the same as o the ease ot the



144 AGRICULTURAL JOURNAL OF [NDIA, (VI v

Cane and Rice Grasshopper and consist in {/) yiving a deep
ploughing whilst the ego-masses ave still in the soil to bury them
to a depth from whieh the young hoppers cannot emerge op
destray them by exposure on the surfiee - {70y eatehing the hoppers

(especially, of course, when theyv are vouug and before they have

halats

done mueh damage) by means of Lage hag nets dragesd throued)
the voung erops. Ax the author remarks, however, = the work
of bagging <hould he looked upmtin the same light as weeding,
something which <honld be vepented at vegular intervale” [f
hoppers o not eome in fron surrounding unbacoed Lad, three
o tour baggines shoubl be sutficient. 1n o case crtedd, where o
cultivator owning cicht acres in the middle of o badly infested
area deep-plonghed his Tand and bageed enthusiasticallv in 1ul0,
the crop harvested was worth R 2o : the ilm-p-plullg'llillg heul
veduced weeding-expenses by R 100 whilst the owner estingtod
the expenses attached to bageine the whole areq at oy Bs -y
mcluding eostof bage T 19000 when no venedial neser -
Wl ;ulul»twtl_ the total varturn from these cioht aeres wis unl_\'
valued at Bso 1o and hardby vepaid the work done on the land
These ficures speak for themselyves,

The st of natwral cnendes of this ariasshiopper s VeI
meagte, comprising onlv o few Lindss o lizod, o predaceous fly,

and o Blister Beotle whose Lova feed< on the e

- asSNes
probably twther vessavelt will be vepaid by the diseovery of ends,
phavous prasites which ma beoarilised iy lichting this s,

We notiee ane shight aprins cad - the prodaceous iy
ficuredd on Plate VI fico s heing deseribed o prege 12 as g
Syrplosscon page 26000 i< eorvectly vefirred v the (ol —
(T. Bamvericor Frerener.)

Fxprasarion or Prare or Decoay Grassnorren,
(Codiieriiion ,\'/}//l‘}lll/'Ivlll-f/m'_ Dol
Fig, 1. Shows abajm plant attacked }vy the arasshoppers, The Jeas e
have been gnawed aud nearly all the graing eaton,

Fig. 2. Shows two adult hoppers on the ground ; the individual on the

left hand has thrust its abdemen into the <ail and i Inying euus
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Tine Year Book or ur Usirkn Srarks DEPARTMENT oF
AugietLrerr pox L9010 appears again in the form with which
all students of State-aided agriculture are now fawiliar,  The
report of the Secretary wnfolds the usual marvellous tale of
Atuerican agricultural prosperity, and the fact that the aunual
value of agricultural produets m the States is estimated to have
nearly doubled in the last 12 years justifies, at all events from
the producers’ point of view, the optimism that is the keynote of
these reports,

Of individual eraps cotton now conies second in- total value,
being exceeded only by maize.  Interesting information is given
eoncerning  these two crops.  Of cotton it is sald that it © vields
A marketable product with less water than any other crop now
wrown in the South West,” and it is implied that the produetion
of cotton in America can =ull, i spite of the boll weevil. be
enormously inereased.

A statement that carefully bred varieties of cotton have been
fourcl 1o be abnormally variable when introdueed to a new
locality, and that ve-selection for some vears is necessary beforr
the normiad vield s obtained, throws a suggestive light on the
failure of many of the attemprs that have been made to introduer
exotie varieties into Fndin. A tvpe of Egyptian cotton has been
bred amd suceessfullv crown onca tield seale i South California
and Arizona, and varietios of the well-known Mit- Afifi have been
acelimatised by selection.

Ohie of the most effeetive means of improving the caltivation
of maize has been the formation of = Corn-Clubs,” to which over
16,000 bovs in the States now belong, These clabs give prizes
for the growth of large vields of maize 1 and boys, after studying
the improved methods advoeated. bave sueeeeded in growing up
to 200 hushels per acre, on their fathers” farms, at a low cost,
It is tound that these methods are very rapidly adopted as
result of this system of demonstration,

While these typieally Ameriean crops are thus continually
being developed at one end of the seale, the naintenanes and en-
haneement of the vigour of imported staples s being systematically

J0
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easured av the other.  With  chariereristic enterprise mldl
remarkable insight the Americans have gone to the seenes of the
beginnings of man’s dominton over nature for this purpose. The
explorers of the oflice of Plut [ntraduction have found wheat
arowing wild on the slopesof Mount Hermon s apricots, cherries,
olives, altalfa and another species of Medicazo, in Turkestan
grapes, peaches, crab apples and a strawberry in the Cancasus
all possessing either in thetr produce or i the iy capaeity to restst
drought and cold, qualitic< whieli 1t 1= hoped to utilise by grait-
g or erossing with Anerican stple vinteties,

The Department’s activities cover o wide ficld 0 the import-
ance of controlling rats by naking the permanent eonditions
unsuitable for thewr imerease s wentioned Inanother secetion of
the report. i which 3t i~ alvo <tated that the California ground
squirrel has become intected with plague, When the number
of small rodents 1 Averiea and therr wide distribution is consid-
ered, it can vuly be Tope tbag thes pranvie docs of the middl
West are not destined v play thee sune part in harbonring
plague i Amevice s the o~ from Manchuria 1o the
Caucasus, are now supposal plav i s

Te i impossible coloqueaebe to veview these reports in a
limited space.  Inetdentallv they cive the hnpression, to one
whe has not been i Jomerieas thea sovienltuee there s <till
its infuney, bt the vwrh probibly 1~ dees i the development
of farming on exrensivie e~ the old knowleduwe £l Toreely into
disuse in the necessitv forcanl advantnses of . developiment i
totally  ditterent diveerions e Yeobooks awradly enough,
does not conesri el el ahowr potnts o which the Anerican
practical fomer already cvdss Tris vonakabde thar ont of
476 pages —exchuling the ?l}'f“‘“'“\' the spaee devoted to the
horse and the pig eonsists of tw short poscraphs onaemy horses,

Weotowether would aecapy exactly one

and on swine fever, whie
page. A referenes to the statistics ot appendix, however.,
shews that there soe 21 il orses sond 17 million pigs i
the States—over four thines ws many horses and five times as

many pigs per head of the popnlation as in the United Kingdon,
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The horse is the backbone of American agriculture, and the pig
must play mueh the sane peot e the ceonomy of the disposal of
erops under the American extensive svstem, that the horse does
in their production. Meawnwhile te possibilities of the develop-
went of inten<ive cultnvation have, aver o brge part of the
countey, apparenthy beenc ot siclo o and remadn o be exploited.
Hlow the United States Depaatment oft Aorienltare s taking
advantags of this Gets whihe Keeping well to the fore in original
investications, this anl previons Yearbooks show,

From this point of view and oning 1o the valuabie statisties
ieontains, the Yeubaok witl alwiavs bhe of interest to students
of sgrteultare and ceonomies eside Neviens e the agricul-
turist i obbe connuies mist ot expeet o find in i the
mformation which wonld b of ot vadue to him—the details
of the anethiods, o the IIIH‘H:“;'H'- e of H\W%uc]{, }»l\‘ \\'hich.

the Neriean Saneer who has oo oot any orean stock of capital,

ean pay e averase wae of e v cdedin s day and vet make

G paye o\ Co Do)

CONGI - 0N CLASSIFE VUGN ANE ENAMINATION OF THE CANEX AT
PRESENT ixprarsors oo Brsvear s By € SO Twlor s Depart-
mental Recovds, Pepae e on Aavientiwee, Benaade Twenty
ve varietios of s, i tebzerous to Bepaal have Loy,
arewiat Sabour and v d s nevadss dweing the vipening
pertod. Drate vewsediney proportions of uies oxpressed, the esti-
miated wmount of suca b it bass and e composition: of

the Juice e wiven — b W Lvarie )

ST Prevever Amvivstasins o rne Usiirp Provivee” -
By W HL Meveloud, coni vo s opubilshed By e Pl s
We e elad trosce st Boest veduuee frome the pen of
My Morchund, Seavting wih a0 brict recame of the earliost
revente systent dating as fae back as o0 de author conduaets
the veader Ty ey stages threuch e poriod of Mahomedan rule

to the revenue settlements of tie past century avd the Present
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time. The term “landholder " is explained in Chapter VII. Tn
the following chapter the amount of revenue and its relation to

the total produce are made clear. Following this are details of
I g

tenancy legislation in the two Provinees,  Thirteen chapters are
then devoted to an explanation ot the Land Record System, rent
litigation and collection ot revenue.  Chapter XXV is devoted
to an explanation of the Principles of Famine Relief. The

remaining seven chapters are devoted to agricultural deteriora-

tion and improvement and to Co-operative Credit.  In his Intro-

duction the author explaivs that the volume has been written
prineipally for the advantage of the young members of the Indiay
Civil Service when first becoming acquainted with distriet revenue
work.  Mr. Moreland's efforts will no doubt meet with ample
suceess i this respeet o indeed, we may go turther and express
the belief that the book will be found ot constderable interest to
“embers of other Indian Services who come into contaet with the
people.  The volume is written in Me. Moreland's lueid style awd
sets out graphically the diticulties which frequently beset the
revenue ofticer. A quotation from Chapter XXTIT on ¢ Partitions”
will illustrate this: - probably the division of the site (abadi
causes more friction than matters of much greater peenniiry
portance ; questions of the right to a vard on whieh the lrouses
of several claimants open, look petty u court, but their mmport
ance can be realised when the conrt is held, for the tine being,
i the vard in dispute, and the proceedings can elude the
interjections ot the ladies of the funilies atfected s and nos
prubah]y the expericnee of a wood many officers that a large site
cannot be  partitioned  sutistactorily exeept on the spot—

(J. W, Learuer,)

)
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Flax Expert tothe Behar
Plauters’ Association.

Bernard Coventry,
Tnepector-General
Apriculture in India.

Oty
of

Board of Seientific Advice
for India.

Commercial

Intelligence
Department. i

India.

¥. Noel Paton, Director-
General of Commereial
[itelligence, India,

E. M. Vandekerkhove,
Flax Expert tothe Behar
lanters’ Association.

L. B Kulkarni. L.
Probationer under
Feonomic Botanist,
bay.

Ay,
the
Bomn-

Asst, Prof.
College,

G. K. Kelkar,

Aoricoltural

Foona,

+. N, Henderson, N.ha.,

\ tb,, Deputy Director
{ Azrieniture, Sind

(, D Mohta, Lo A, Bl

%04, NoDulv,  Proba.

tioner in chnr;o Sced

Testing Operatians.

M. L. Kulkarni, Divisional

Tnspector, 8. D, Bombay

Presidency.

Departient  of Agrical

ture, Burua.

ATIO?

S IN
It FEBRUARY TO THE

Where published,

Messry. Thacker, Spink &

Co.. Calcutta.

Government Printing,

India, Calcutta.

Ditto.

Ditto.

Ditto.

Ditto.

Ross & Co.'s Press,
ferpore.

Muzaf-

Government Central T'; oss,

Bombay.

Ditto.
Ditte.

Ditto.

Tritto.

Jovernment
Burma, Rangoon,

Press,
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No, Title. Author,

Where published,

Generad Agriculture -contd.

It Notes on Tree Cotton Cultiva- E. Thompstone, R.3¢,, De
tion in Burma. Cultivator’s puty Director of Agri
Rulletin No, & culture, Burma,

15 Season and Crop Report of Department of Agricul
Burma for the year ending ture, Burma.
30th June 1011, Price § annas
or 6 pence.

16 Scientific Report of Agricultural G. R. Hilson, B.sc., De
Station, Samalkota, for 1910-  puty Director of Agri
1011, culture, Northern Divn..

Madras.

{7 Scientitic Report of Agricultar. Ditto.
al Station, Hagari, for 1910-1i.

1S Ditto, Bellary, for 191011, Ditto.

19 Scientitic Report of Agriculturat Ditto.

Staltion. Nandyal, for 1910
1911,

2+ Scientitic Report of A',:ricul[u_r:l.l R. Cecil Wood, 5,4, Prin
Station, Central Farm, Coim-  cipal, Agricultural Col

batore, for 1910-11. . lege, Coimbatore.
21 Scientific Reportof Agricultural H. C. Sampson, w.se., De

Station, Palue, for 1M0-11, puty Director of Agricul-
. ture, Southern Division,

Trichinopoly, Madrax,

32 Neientiic Report of Agricultural Ditto.

Station, Koilpatti, for 1910

1911,
23 Soientitic Report of Agvicaltural Ditto.

statien,  Taliparamha,  for

1910-11.

24 The Home Farm, Sivagiri Es J. M. Lonsdale, N.ua.,
tate, Tinnevelly strict,  §.p.b,, Agricultural Ex
Madras, Bulletin - No. 2, pert, Court of Warnds,
Vol. III. Price 6 annas ort  Madras, assisted by A.
pence. . Rama Rao Avargal.

25 Note on Sugarcane (nltivation ['mikrivhna Menon.
on the Western (oast. Leaflet
No. ?in Malayalun.

25\ Dialogneon Sinzte Planting of  Kolandamlu Udayar.
Paddy. Leaflet No. 3, in Tamil.

27 A Note on Wild Indigo. Leatlet A, Rama Rao, Home Farm
No. {4, in Tamil and Teluzn. Superintendent, Sivagiri.

28 [mprovements in Ryats’ Lands. (i, R. Hilson, n. Depnts
Leaflet No. 6, in Teluyu and  Director of Agriculture,

Uriya. Northern Divivinn, Mad
ras,
1 Advantages of using Iron Ploughs Ditto,

in Black Cotton Soilx. Leafet
No. 7, in Telugu.

3 Manuriog in the Kistna,  Leaflet Ditto.
No. 9, in Telugu

31 Dhaincha---Seshanin  Acwleata- H. (. Namp-on Fast.,
New (treen Manure Crops Lea-  Deputy Director of Agri
Het No. 1, in English, Tamil culture, Southern Circle,
and Telugn. Madrax.

32 Cambodia Cotton. Leaflet No. (. . Hilson, B .. Deputy
11, in Canarcse, Director  of  Agznicul

tare, Northern Division,
Madrax

33 Reprint of Single Planting of H, C Sampson, B.&c. :and

Paddy and Green Manuring, in . Narayan Tyer.

Tamil.

Lists {3) of Seeds available for G R Hilson, nse,

Sale in Northern Division, in

Telugn.

3

Government Press, Burma,
Rangoon.

Ditto.

Government Press, Madras, -

Ditto.
Ditto.
Ditto.

Ditto,

Dilto.

Ditto.
Ditto.

Ditto.

Gevernment Press, Madras
Ditto
Ditto.
[htro,
inteo,
Ditto.
itto.

Itto.

htto.

Pritto.
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Note on Sugarcane Cultivation
Leaflet No. 13, in English.
Hints to Owners of Gincing
Factories. Leaflet No. 16, in
English

Some Hints for Agricultaral
Associations, Bulletin No. 9.
Some Insect Pests of India,

M. Govinda Kidaore,

M. E. Couchman, Lo,
Director of Agriculture.
Madras.
Central Agricultural Com-
mittee, Madras.
Ditto,

Where published.

Government Press, Madras,

Ditto.

Ditto.

Ditto.

Bulletin No. 10,

" Recommendations for the Work K. J.
of the Department in assisting
the Agricaltural Shows  of
Beogal  Departmental Record
No. 2 of 1910 {not for sale),

Agricultural Statistics of lengal
for 1909-10.  Price Re. 1.4,

Season and (rop Report of Bengal
for 1910-11,  Price ti annas.

Quarterly Juurnal of the Depart-

ment  of  Agricwlture, Bengal,
Vol IV, Nox. 3 & | (January
and April 1910, Price 6 annas
per part.

Annnal Report of the Agrienl
tural  Stations  in Eastern
Bengal and Assam, for the year
19910, Price annax 12,

A Circalar Letter to Caltivators
in the Khaxi Hills (Khasi and
Englich).

17 Yearbook of the Aiealtural
Department of Factern Bengal
and  Assam, 1318 B S0 Price
2 annas.

Rules for

Woudhouse, I.a.,
Economic Botanist, Ben-

a
aal,

Bengal  Secretariat Press,
Calcatta.

Department of Ditta.
ture, Bengal

Ditto

Agrical-

-

Dittao.

Ditto Ditto.

Government Recrtariag

Department  of  Apvicul A
Pres, Shillong.

tave, E B, and Assam,

Gavermment stal

lang.

Dirte, Pres,

Ditto Ditto,

i

Supply  of Dirte,
Manures and Twplements at
Reduced Rates, to Honorarey
Correspondents and Axsociates
of the Department of Agricul
ture, Fastern Bengal and Assam.

17 Rrishi Namachar of the Agrieal

tural Department of E. B. and
Asgsam, IS B, 20 vin Bengalin
Price 2 annas.

Note on Cattle Survey in Central
Provinces.  (Price not fixedi,
Agricultural Gazite, A monthly
publication, February 1011 to
July 1911, Price 2 annas per

Seeds,

Intta,

HITTOR Dirre,

Cential Provirees Seere
tariat 'ress, Nagpur,
Vepartment of  Agrical
twe, Central Provinces,
Nagpn

Department  of  Agrical
ture, LD,

Ditro.

Government Press, Unitad
Provinees, Atiahabad

COpy.

i Notes on the  Cultivation of
Lucerne Bulletin  No. 6
(resisedi,

Prepartment of  Apoenls
ture, United Provinces.

3L Note on the Foot and Meuth B W, Oliver, M.v.v o~ Thtte.
Priscase of Cattlean the United  rozx, Superintendent,
Provinces,  Bulletin No, 24, Civil Veterinary Depart
went, United Provipees.
V2 Proceedings of the Apricultural Department of  Agvieal hrea
Conference held at the United  ture, United Provinses,
Pravinees Exhibition, Allaha
haild, in January 1911,
A3 Pamphlet on Easdage in Urdu Dro A E Pare, vho b, B Noewad o Kishore Proess,

and Hiudi ~eoos A& M dn At Lucknow,
culture, Depaty Director
of Agriculture,  United

Don
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No- Fitle. Author. Where published,
téeneral Agriculliure—contd,
5t Cattle aud Dairying in  the Department of Agricul- jCird and Military Guzette
Puanjab. ture, Punjab. Press, Lahove.
33 Annual Repoit of the Depart- Department of Agricul ; Baroda Printing Works.
ment of Agricnlture, Baroda  ture, Baroda i
State. Price annas L
36 Report on the Work done on | R. P. W. Co., 134, Upper
the Rangpoor Farn. Price 2 ' Chitpur Road, Calcutta.
annas,
Jdyricnlteral Chemisiry.
571 The Indian_ Saltpetre Industry, J. W, Leather, rh. b, Governmwent Printing,
Bulletin No, 24 of the Agriculs  rrc.,  res, lmperial  India, Calentta,
tural Research Institate, Pusa. A"mulluml Chemist, and
Price 8 annas or Y pence, Jatindra Nath Mukherji,
B3, Bses, Second Assis
tant to  the Tmperial
Auricuitural Chemist,
31 Water Requirements of Crop~in L Leather, th. 1., Messrs. Thacker, Npink &
India I Memoirs of the F.Lu, Fa, Co., Caleutta,
Imperial Department of Ayri
culture, Chemical Series, Vol
I, No. 10, Price Rs. 2.5
¢4 [ The Composition ¢f the Milk A. Mesaitt, s, Ditte,
of some breeds of Indiun Cows  Aurvicnltaral Chemist to
and Butfalees and it- varia-  the Government of
tions, Part 1. Memoirsof the Bustern Benygal and
Imperial Department of Agri- Assam, and H. H. Mann,
culture, Chemnical Neries, Vol bose., Agniculteral Che
II, No. 1. Price Re. 1.5.0} niixt to the Government
of Bembay.
60 | The Preservation of Farm Yard W, H. Harvison, vac., Government Press,
Manure. Leatlet No. \l\ in Agrienftural Chemist to Madras,
English, Tamil and Teluz the Government of
! Madrax.
6l ! Notes on classification and ¢v. Co N Taylor, soan, Azeiculs Beogal Secretariat Preas,
amination of the Canes at  tural Chemist to the  Caleatta.
present indigenocus to Ben vwl trovernment of Bengal,
Deputmemdl Record No. :
of 1910,
Myealogy.
62 Instructions for sending plants W. McRae M s, bsol, My Government Press, Madras.
attacked with parvasitic Funpi.  cologist to the Govern-|
Leaflet No. 1in English, nieat of Madras, :
63 Note on Potato Crop. Lealet W. McRae, ol ey and Ditto,
No. 12 in English. (. R. Hilsun, 1t :
61 Busd-rot in Godaveri and Kmnn W, McRae, V4., ks, Ditto.
Districts. Leaffet No. 13 in
Telugu. '
Erononir Doty
65 The Milling and Baking Quali- A, Howard, M. AR5, Governwent Printing,
ties of Indinn Wheats No. 3. F.L s, Fmperial Economic  India, Calcutta,
Bulletin No. 22 of the Agricul-  Botanist, and Gabrielle
tural Rescarch Institute, Pusa .o €0 Howard, .4,
Price 7 annas or § pence. Persnonal Assistant to the
Imperial Economic Bota
nist, Associate and Late
Fellow nf Newnham
College, Cambridge.
66 A preliminary Note on the Clas- Departinent of Agriculture, Government Printing,

sitication of Paddies grown in
Upper Buorma. Occasional
Papere. No. 1.
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17 Bambuchu and how to contact it. (', A, Barber, s, kL~ Government Press, Madras
Leaflot No. 5 in English and
Canarese.
i~ A Note on Uencoanat Bectles, Ditto, f)itto.
Leatlet No. ~ in English, Mala-
yalam, Canarese, Tamil and
Telugu.
69 Flora of the Upper Gangetic o Fo Dinthie, sy, Fous, Government Printing,
Phiin and of the adjacent Siwa-  formerly Divector of the: Tndia, Caleutta.
Lk and Sab Himalayan Traets. Botanical Department of ¢
Vol 1L Price R 2 or 3 Nosthan lndia,
~hitlings
Erdviodongyp,

Tnsectictdes - Mintures amd Reel Ho Mavwell-Lofroy, Mg, Tritte,
pes for use agadnst Insectsin: bres, bozs. baperial
the Field, the Ovchard, the Futomolegist,
Garden and the House, Bl *
letin No. 23 of the Agvicaltoval
Research Institute. Pusa, Price
g,

Paddy Caterpil Depntmentof Agrienitere. Government Press, Buima.
lar. Cultivatn's Leatflet Noo Bunma Rarncoon.
P2
72 The Lemon  Loiterily.
vitor's Leatlet No, -
3 The Rice Grasshopper, Hers LoC Colemat, Mot rhe be Government Presss Banga
alupls banion, Fhed Balletin Mycolozist and Entemols love,
No. 1 of the Mysore Depait oz st to the Goevernment
ment  of  Alvieniture, Price of Mysore,

Culth Ihtte, Piitto,

Re. 1
T8 The Jelo o Devvan Grasshop Ditto, e
por Calewania Sphiorioides

Al Bualleting Noo 2 of i

Department  of - Agvieubtore
My~ore. Price Re )






PUBLICATIONS OF THE IMPERIAL DEPART-
MENT OF AGRICULTURE IN INDIA.

[(To ek map Froyd Messks, THACKER, SPINK & CO., CALCUTTA]

Aunual Report of the Tmperial Department of Arriculture in India for the year 190405
Price, As. 12 0r 1s, 2.

Report of the [mperial Department of Axricultucs in Indin forr the years 1905-06 and 190607,
Price, As, 6or T,

deport of the Agricultural Reesarch Institute and College, Pusa, including Report of the
Tperial Cotton Specialist for the years 10703 Price, v 4.

Report of the Agricultural Rescareh Institute and College, Pusa, includine Report of the
Tmperial Cotton Specialist for the year 10, Price, A< or 5d.

Report on the Progress of Animlture in [adis for the years 199709, Price, As. 6 or 70,

Repart on the Progress of Agricaltare in [udiv o the vear 1901 Price, Ay, 6 or 7,

Proceedings of the Boad of Agrienltare in [ndia, held at Pusaon the §th January 1965 and
fullowing day« (with Appandicesi. Privo, Asosor

Procondings of the Boand of Asricultues in Fudin, helilat Puston the 15th January 1906 and
following days (with Appendies Price, As. 12 or T 0

Proceadings of the Boand of Avricultare an India, Leld at Cawnpor on the 18th Febroary
1997 and following dav< {sith Appendieasi. Peic Re, T2 0r 1s, 64, ’

Praceeditgs of the Bord of Voviealtiee in [ndias hield at Puston the 17th Febioary 1%~
and folowing dave owith Appendices o Prices Ao S ar (L

Proceedings of the Boar € Agricalture i India, held at Nagpuron the 15th Febroary 199
and follawing days (with Appenbicests Frice, A s ar 9,

Procecdings of the Board of Aorienitare in Tutin, hellar Puwoon the 21t Febrnary 1810 and
fallowing days wwith Appendicest Prive, Asovm RIN

Standard Curriculim for Provisend Aniealvoad © Neges as recommenided by the Board of
Agricaltare, e, Prise, Ao by 57

The ** Ageien tival Joenal of Todin Adauterls Jommal dealivg with sabjects connected

with tichland garden cropes, covnembe plants and rraits sals manures, metheds of colti-

vation, irvization, climate comditions, dnsect pests, fangzus diseases, co-operative credit,

agvictltural cattle, farm fmploments el ither aniealtonalmatters in India, Hlostrations,

incisding voloured plites o a prominent featme of the Journal  Irisedited by the

Inspector-General of Azrialtare in Dt sesictesd by an A Wvisory Committae of the staff

of the Agricuttaral Resewc o Institates Pasi il S soviption, Re, 6 or s Singla

copy, e 2

Mpsotrs oF e DERARTMENT oF AGRICULTURE 1x INDIy are
issted from time to time as neatter s avadlable, tn separate series,
arel as Chemistry, Botany, Entomelogy and the like.

BOTANICAL SERIES.

Vol 1, No, I, Studies in Root Parasitism. Phe Haustorium of Saptalum Album—
Pant L—Ealy Stages by G0 0 Baueke, Mo, FLE Price, Re 1,

Part 11, -The Stractwe of the Matare Haustoriam and the Tuter-relations
between Hest and Parasito by O AD BARRER, Moo, F.Ls, Price, Re, 3.



Vol

Vol.

Vol

Vi

Vol.

Vol

Vol

Val,

Vel

Vol

Val.

Vol

Vol

Vol

1, No il.
1. No. 1L
1, Na. MV,
I, No. v
1. No. VI
It No. 1.
11, No. 1.
il Ne.  1IL
5 N IV,
IT, No. V.
11, N0, VL
11, No. VII.
I1. No, VT,
L Noo XL
ol T, Ne, L
HI. No 1L
HI. No, [11
I, No. IV,
III, No. V.
AL No, VL
IV, No. L
IV, No. Il
IV, No. HH.
IV, No, IV

Yol

BOTANICAL SERIES —(continued),

Indian Wheat Qusts by 1.0, Berber, s, FoLs,
Price, Re, 3,

and J0 M Havaas,

FFungns Diseases of Sugue-cane in Bangal by B L0 BUTLER, WLk, FoLR
Price, Rs, 3.

tengsypiun Obfusifidison, Roxburgh, by L HORerginn, s Price, Re 1

An Account of the Genus Luthinm and some Chydridicea by KL BCTLER,
M.B., F.Lx,  Price, Rs. + X,

teplatenros Viresrens, Kanze ; The Red Rust of Tea by Harortn H, Maxy,
poe s and € M HUTCHINSON, s, Price, st

some Diseases of Ceveals caused by Sebrospore ¢ruminivole by K. J
BOUTLER, M.R., F.I.x. Prire, Re. 1N

‘Phe [ndian Cottons by (i AL GayvIe, F L. Priee, Ba, 78,
Note on a Toxie Snbstanee excreted by the Hoots of Plant< by F. Fret
CHER, Moo, R, Price, Re 1.8,
studies in Root Pacasitism 111, The Hnmm e of Obaw Seaudens by €,
g

A Baggek, s v Price, Rs

Studies in Root Parasitism 1V, The Hanstoviam of ¢anajora Rheoidii by
o AL BAaBRBER ML AL FOLE Price, Re 28

Some Experimentsin the Hyhidising of Indian Corttons by 1L K, Fyson,
By, FLs, Price, Re, 1N

The Varietal Characters of Indian Wheats by Areenr Howwen, s,
F.L.2, and GasrIELLE L. O Howarn, sy, Price, Reo 1,

The Mulberry Disease cansed by Corgpenm Mori, Nom. in Kashmir, with
notes on other Mulberry Disrases hy K. J. BUTLER. MoB. F.LS Peive,
Re. t-%

The Wilt Disease of Pigeon.Pea and the Papasitism of Neorosmnspora
Pasinferto, Smith. by EOJJCBerien, e, vs. Paice, Re0 3

Sradies in Indian Tobaccos, Noo 1. The tvpes of Nicoticun Rustica, L
Yellow Flowered Tohaceo by ArkErT Howarn, Moo, wias, b,
and GagrIErRLE L. Co Howaen, s, Price, Rt

studies in Indian Tobaccos, Noo 20 The Typesof Niratiane Tolaein,
Lo by ALBRRT Henwarn, Mov, i~ F<oc and GABRTETLE L, €,
Howarn, M.a o Prien, Rs, 0

Studies in Imdian Fibre Plants, No [. On two varienies of Sann, Crofularie
Junieed, Loy by Arsery Howarp, v v, Faosos and GappIvony
L. (. Howaeo, sy, Priee, Re

The Entluence of rhe Envirnmment on the mialling and baking qualities o1
Wheat in India, No.1. The P\pummnra af 190705 and 190%.08, 11y
ALBERT  Howarh, w4, FL< ;0 Ho MO LEAKE Moo, Faos g and
Gapriviry Lo Co Howsro, v Prier, Reo TN

The Bud-Raot of Pahns in Indin by LT BOTEEE, Wk, Foless Price,
R, 2

‘I'he Eeonomic Signiticance of Natneal Cross ftevrilization in India by Areer
HowaRD, M.a., Adnos, Bl Gagrielle o0 Howaven, v and
Apprn Ramyay KHan. Priee, Ra 45,

Millet< of the ffere Sefuria in the Bombay Pre<ideney and Sind by
A, Gasie, pras, Tmperial Cotton Specialist. Price, Re 1

studies in Indian Filiwe Plant<. No. 2 on Some New Varietice of Miliseus
Cannabinus, L., mui Hibiseng  Sabedariga, 1,0 by ALRERT Howan,
Mooy ARt Bl s and GARKIELLE Lo O Hluw ko, MoaL Price, Rs 3.

Notes on the Incidence and Effect of Sterility and Cross-fertilization in
the Indian Cottony by H, M. LEAKE. M., (Cantal), o1 and Raw
PrAsaD. (In the Prexs

Note on the Inheritance of Red Coloar and the regulavity of «elf forti
lization in the Corehnrus /'upmlmix the rommon Jute plant, by Maessr-,
1. H. BURKILL, oA, and RS FINLow, wsel, Faose (In the Prase)
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Vol.

Val.

Vol.

Vol,
Vol

Vol.

Vol.

Yol

Vol

Vol.
Yol

Vol.

Vol

Vol,

Vol,

Vol
Vol
Vol.
Vol
Vol.
Yol.
Vol.
Vol.

Yol.

Vol.

I, No. L
I, No. IL
I, No. TIIIL
I, No. 1IV.
I No. V.
I, No. VL
1, No, VIL
1, No. VIIL
I, No. IX,
1, No X.
I, No. 1.
I, No. 1.
1. No. 1L
I. No. IIL
I, No. IV,
I. No. V,
I, No. VI,
11, No. 1.
11, No. 11
11, No, ML
Il No. IV,
11 No V.
I No. VI,
11, No. VII.
11, No. VIIL
1T, No. IX.

I Ne. Xo

CHEMICAL SERIES.

The Composition of Indian Rain and Dew by J. WaLTER LEATHER,
Ph.D., F.c.8. Price, Re. 1

The Composition of the Qil Seedu of India by J. W. LEATHER, Ph.D,, F.C.8.
Price, Re. 1

The Pot-Culture House at the Agricultural Research Institute, Pusa, by
J. W. LEaTdER, Ph.D, F.C.8. Price, Rs. 3.

Experiments on the availability of Phosphates and Potash in Soils by J.
W. LEATHER, Ph.D,, P.C.5.  Price, Re. 1.8.

The Construction of Drain Gaages at Pusa by M. H, ARNOTT, MJINST.C.E.,
with a Preface by .J. W, LeaTHER, Ph.D., F.C.5, Price, Rs. 3,

The Loss of Water from Soil duung Dry Weather by J. WaLTER LEATHER,
rh.o., RO, F08, Price, R, 2,

The System \\'ater, Caleinm Carbonate, Carbonic Acid by J. WaLTER
LEATHER, ¥h.D., FLe., Fus, and JATINDRa NaTH S£N, M., P.CS.
Price, Re. 1.

Water Requirements of Crops in India by J. WALTER LEaTHER, Ph.D.,
F.1.o, Fos, Price, Re 3.

The Nature of the Colour of Black Cotton Soil by H., E. ANNETT, B.sc,
(Lond.), F.c.x, M= .. Price, Re. 1

Water Requirements of Crops in India—IL by J. WALTER LEATHER,
rh b, F.Log Tmperial Agricultural Chemist,  Price, Ra, 2.8,

The Composition of the Mitk of Some Breeds of Indian Cows and
Buffaloes and its Variations, Part 1. b) A A MEGAITT, Bse, (Londl),
and H. H. Maxy, nse. Pries, Re. 1.5,

ENTOMOLOGICAL SERIES.

The Bomvay Locust by Ho M. LEFROY, Mua,, F.Es, P25 Price, Ru. 2.8

The more Important Insects injurious to Indian Agriculture by H. M.
LEFKOY, Mo, FoEs, Fzs0 Price, Rao 3,

The Indian Swrface Caterpitlars of the Genns Agentis by H. M. Lerroy,
MAL BER, F25 0 and O CLGHOSH, Boa, Price, Re, 18

Individual and Seasonal Variations in Helopeltis Theirera, Waterhouse,
with description of anew species of Helopeltis by HagroLp H. Maxx,
mse. Price, Reo 1,

The Covccidie attacking the Tea Plant in India and Ceylon by E. E, GRreEX,
F.Es 0 and Havotn Ho Masy, nse, Price, Re. 1

The Muostard Sawily by H. M. LeFkoy, M.A., F.ES,F.Z5.: and C, C.
GHosH, By Price, Re 1L

The Rice Bug by H. M, LEFroy, M., FLus, B2, Price, Re, 1.

Remarks on Todian Scale Inscets (Corcida) by E, B, GREEN, FRS., F.2.8,
Price, Re. 1%,

The Rad Cotton Bog by H, M, LEFROY, M.A., F.ESL P28, Price, Re. 1,

The Castor Semi-Loaper vy Ho M. LEFROY, M4, F.E S FZ.8, Price, Re 2

The Tobaces Caterpittar by 1, M, LEFROY, M. 4., F.E5. s Price,Re.1-X.
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M.B., F L, Imperial \l\mhmh tand HLOML lnum M.h. FES., R [mpcrml
Eutomelogist,  Price. As, 2or &3¢
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Ao Lowdo, Foiss Impeeal Feoromie Botwise P ACRININE VR
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U3 Insectictdes Mictures and Hecioes for oo ainet Bnaeets gnthe field, the Ol

the (oirden and the l{(m‘- l‘\ H. M Lerrov, v, voes, Fz.s, Tmperial
Botomolerist, Priv 12 da 2,

T}u»lnvmn gt T Mn v WL Lewrrk, phoe, b ron Dapaoial Agrieal
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