


vor. XIX, Parr [] May, 1984

THE
AGRICULTURAL JOURNAL
OF INDIA

FDIVED LY

The Acticulinral Addvicer to the tiovernment of [ndia

PUBLISHED FOR

THE TMPERIAL DEPARTMENT OF AGRICULTURE IN INDIA
[ 13Y
THACKER SPINK & (0, CALCUITA

W. THACKER & CO. 2, Cregp Laxe, LONDON



Agents for the Sale of Government
Publications

IN EUROPE

Constable & Co., 10, Orange Stroet, Leicester
Square, London, W.C.

Kegan Paul, Trench Triibner & Co., 63-74,
Carter Lane, E.C., and 25, Museum Strect,
Londen, W.C.

Bernard Quavitch, 11, Grafton Street, New
Bond Street, London, W.

P, S. King & Sons, 2 & 4, Great Smith Stroet,
Westminster, London, 8,W,

H. 8. King & Co., 65, Cornliill, K.C., and
9, Pall Mall, London, W.

Grindlay & Co., 54,
London, S.W.

Luzac & Co., 16,
London, W.C.

Parliament  Street,

Great Russell Street,

W. Thacker & Co., 2, Creed Lane, London,

T. Fisher Unwin, Limited, 31, Adelphi
Terrace, London, W,C.

B. H. Blackwell, 50 & 51, Broad Street,
Oxford,

Deighton, Bell & Co., Ltd., Cambiidg,

Oliver & Boyd, Tweaildala Court, Kdinburgh,

K. Ponsonby, Ltd,, N6, Grafton Street,
Dublin,

Ernest Levout, 25, Rue Bonaparte, Paris.
Martinus Nijhoff, The Hague, Holland.
Otto Harrassowitz, Leipzig.
Friedlander and Sohn, Berlin,

IN INDIA AND CEYLON

Thacker, Spink & Co., Calcutta and Simla,

W. Newman & Co., Calcutta,

R. Cambray & Co,, Calcutta.

S, K. Lahiri & Co., Caleutta.

B. Bannerjee & Co., Calcutta.

The Indian School Supply Depit, 308, Bow
Bazar Street, Calcatta, and 226, Nawabyjur,
Dacca.

Butterworth & Co. {India), Ltd., Caleutta,
Rai M. C. Sarkar Bahadur & Sons, 75-1-1,
Harrison Road, Calcutta.
The Weldoz Library, 57,

Calcutta.

Standard Literature Co., Ltd., Calcutta.

Lal Chand & Sons, Calcutta,

Higginbathams, Ltd,, Madras,

V. Kaliyanarama Iyer & Co., Madras.

G. A. Natesan & Co., Madras.

8. Murthy & Co,, Madras.

Thompson & Co., Madras,

Templo & Co., Madras,

P. R. Rama Iycr & Co,, Madraa.

E. M. Gopalakrishna Kone, Madura.

Thacker & Co., Ltd., Bombay,

A. J. Combridge & Co., Bombay.

D. B. Taraporsvals, Sons & Co., Bombay.

Mrs. Radhabai Atmaram Sagoon, Bombay,

Sunder Pandurang, Bombay.

Gopal Narayan & Qo., Bombay.

Ramchandra Govind & Son, Kalbadevi,
Bombay.

Park  Street,

A, H. Wheeler & Co., Allahabad, Calcutia
and Bombay,
N. B. Mathur, Superintendent,
Kanun i-Hind Pross, Allahabad,
Rai Sahib M. Gulab Singh & Sons. Mugia.
Am Press, Lahore.

A. Chand & Co., Lahore, Punjab.

Ram Krishna & Sons, Lahore.

Superintendent, American Baptist Miwvor
Press, Rangoon

Managor, the * Hitavada,” Nagpur,

8. C. Talukdar, Proprietor, Students & (.
Cooch Bebar.

A. M. & J. Ferguson, Colombo, Ceylor.

Manager, Educational Book Depéts, Naz:
and Jubbulpore.®

Manager of the Imperial Book Depot,
Chanduvy Chank Street, Delbi.*

Nazir

Manager, * The Agra Medical Hall aw
Co-operative Association, Ltd.” {Succe-sory
to A, John & Co., Agra.)*

Superintendent, Basel Miwsion Book ani

Tract Deponitory, Mangalore.®

P. Yaradachary & Co., Madras,*

H. Liddell, Printer, stc,, 7, South Ruid
Allahabad.”

D.C. Anand & Sons, Peshawar.”

Ram Dayal Agarwals, 184, Katra, Allaha
bad.*

Manager, Nowal Kishore Prese, Lucknos '

Agents for the sale of Logislative Department Publicationa ounly,



CONTENTS

(Vot. XIX, Parr 111)

ORIGINAL ARTICLES
Pace
Some Common Ispran Birps. No. 27. Tue
TAILOR-BIRD (Drthotomus sutorius) .« T. Bainbrigge
Fletcker, RN,
kLS., FES.,
FZS8. ;andC. M,
Inglis, M.B.O.U.,

FES,FZ8 .. 225
Wuear ForRecAsTs 1x THE PUngan . M. K. Trecaskis,

B A., OB.E.,

1.8, RPN S

A PRELIMINARY AceouNt oF THE INVESTIGA-
TN oF  CorroN WiLt IN CENTRAL Pro-

VINCES AND Berar .. . o changie Furdwji
Dastur, M.Sec.,
Dl 251
Tutrreentd Megtine oF Tug Boarp oF Acki-
CULTURE IN INma ., . o do O MeDouyall,

MA. Bse, .. 281
AN Drroven Metaon or Luvekrse Conriva-
TN, 11 .. .. .. oAbt Howard,
CLE, M A .. 278
Tur Sex-priED Pooxs Fi .. .o U N Cheena,
M.Ne s and S, R
Gandhi, B.Ag. .. 280

SELECTED ARTICLES

o}

A Laxp Morteack Baxk . . .- oo I

The INuerITANCE 0F THE NUMBER oF Bows Loctnt ix CoTToN 296
.o 305

Thi IRRIGATION OF SvaaRrcANE 18 Hawarl. . o



iv OONTENTS

NOTES
Pagy
ReporT oF THE FourTs ALL-Inpia Ege-Lavine Test 215
A Freak BurLock . . .. ]
RESEARCH FACILITIES FOR STUDENTS AT ROTHAMSTED,. oo
PosT-GRADUATE TRAINING AT THE PUsa INsTITUTE )
Tue Woretn’s WHEeAT Positiox . S
ResTrIeTIONS ON IMPORT OF PLANTS FROM I\nn INTO ENaLAND,
WaLES AND IRELAND 7
PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, MEETINGS
AND CONFERENCES, ETC. 333
REVIEWS
Taree Books ox ExtomoLocy 433
Povrrry FarMING IN THE KasT .. S
NEW BOOKS ON AGRICULTURE AND ALLIED SUBJECTS 1
List or Acricenrveal PupLicvitoxs IN l.\'l)l.\ Fiost 1HE st
Aveust 1923 1o e 3fst JaNvary 1924 .., e
LIST OF ILLUSTRATIONS
The Tailor-Bird (Orthotomus satorius) . . Frontispie

Facing page

Plate  VII. Board of Agriculture in India, 1921
»  VIIL Winnersat the Fourth All-India Egg-laving Test

ERRATU ).

251

Sli

Vol XIX, Part L, p. 21, line 22, insert ** no " between " is ' and “ N



The following Original Articles will appear in our next issue

(July 1924).

No. TaE
WeAvER-BIRD OR Bava (Pluccas plalippines)

souk CoMyon INprax Birps. 28,

Frrore DEVELOPMENT 0F COTTON-GROWING N
INpia .

NotEs oN DIsEAsEs oF Suegr

Nores ox MaiNteNaxcre Barioxs

TEPORT OF THE JAMSHEDPUR ACTIVATED SLUNGE
sewack Disposan Works

Tue Frerr Moy Prosiey s tie Noriires
Crreans

T. B'lfu}//‘/y/,lg( Fleteler,
RN.. FL~. FES.
FZS8; aml Co M. Lnglis,
MBOU., FEN.FZN

B.C. Bust. MB.E.. B.xe.
R. Brawford. M.RCV.S.
6. P Guff.

FooC LTowple, MALCE.
MIME. MIE (1),
FRNSL. MTPL:
V. N S!Il'fl.ul/l”ui/', Moi
BNe. A1.00 ALLE

il

P Sosaivathon, FES.












®riginal  Arficles

SOME COMMON INDIAN BIRDS,
No. 27. THE TAILOR-BIRD (ORTHOTOMUS SUTORIUS),

BY
T. BAINBRIGGE FLETCHER, R.N., F.L.S, F.ES, F.48,,
Imperial Entomologist ;
AND
C. M. INGLIS, M.B.0.U,, F.E&, F.Z.S

Tue Warblers include a verv large number of kinds of small
birds which, with few exceptions, are plainly coloured and alike
in hoth sexes. Over one hundred species occur within Indian
limits, many being migrants, passing the summer in Central or
Northern Asia, whilst others are permanent residents in the Plains
and lower ranges of the Hills. Amongst these latter are included
the Tailor-birds, so called from the remarkable skill which they
display in the construction of their nests wlhich are placed in a
receptacle made by sewing together the edges of one or more leaves,
and of these little birds the most common and widely-distributed
is the Indian Tailor-bird (Orthotomns sutorins). This is a tiny
greenish-brown bird, whitish below, in general appearance like
a wren, but with a decidedly longer tail ; if further description is
needed, 1t may be noted that the forehead is reddish, shading oft
into ashy-grey on the back of the head, and that on cach side of
the neck there is a short black bar or spot. usually concealed but
plainly visible when the hird stretches its neck to utter its note,
which it is doing continually. Indeed, as Canningham  has so
aptly put it, ** whenever mewmory reverts to the experiences of
summer in the Plains of India, it can hardly fail to recall the loud

( 225 ) 1
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shouts of the Tailor-birds, as they travel about ceaselessly among
the shrubs. Kven at those times of day when the breathless ey
and cruel glare have reduced almost all other birds to relative
silence ; when even the crows sit about in pairs in the shao,
gasping with widely gaping bills and incapable of anything bevoyg
whispered conversation, and when the still and fiery air is ouly
rarely disturbed by the quernlous whistle of a kite, even then 1}
'[‘nilér-birds are all alive with noisy excitement.  Whilst listening
to them. or to the cries of other loud-voiced small birds, one realizes
the beautv of the dispensation that has decreed that in the animal
kingdom there should b2 no necessarily direct ratio between size
and vocal power ; an elephant with a voice on the scale of that of 4
tailor-hird would have been a nuisance to a whole district ! Fvep
the longest use and wont leave it a ceaseless marvel how sy
prgmies can manage to make such a hubbub, whilst they run and
creep about among the bushes, more like little hrown mice thay
any feathered creatures. They have two common calls, the fin
consisting of an urgent repetition of the syllable * pact.” and the
second, even more insistent and sounding, ‘pe peep, pe peep.
pe peep, pe peep.” Long after most other birds are silent : after
even the erows and mynahs have finally settled down for the night,
and only an occasional belated kite is audible. their call mav il
be heard issuing from the flower-beds and shrubberies, where the
birds continue to run mouse-like about in the gathering gloon.
jumping after the insccts lurking among the leaves.  When highly
excited over anything they shout their loudest. and. with their
tails so excessively elevated that they come to point obliquely
forwards over their hacks, look more like demented wrens than
anything else. Whilst engage:l in hunting over a shrub they 1
quickly along the twigs, shouting noisily all the while, and every
now and then snatching at msects. and. even when flying, theyv
continue to call aloud with a reckless expenditure of breath.” The
above has been quoted at length, as it seems to be a charming
character-sketch of the little bird in question, which, although
inconspicuous and apt to be overlooked, will now perhaps he
recognizable to our readers. The typical race, as shown on ouf
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plate. of the In:lian Tili[i)r-})i‘l“l (0. sutarius sutorius) ocenrs through-
out the Plains and lower Hills of India, Ceylon, and North and
Central Burma, being replaced in Southern Burma, Siam and the
Malay Peninsula by the Malay Tailor-bird (0. sutorius maculicollis),
which differs by having white streaks on the ear-coverts,

As noted ahove, Tailor-birds are nuainly insactivorous in their
diet. The late Mr. . W. Mason examined the stomachi-contents
of four birds at Pusa and found them to consist entirely of insect
remains,  mainlv  of  small  beetles, bugs. ants and flies ;
Mr. D’Abreu found much the same in the case of three hirds
examined at Nagpur. Thoy seem, therefore, to be useful little
birds to have in a garden, i

The breeding-season of the Indian Tailor-bird is mainly in
June and July, but nests mav be found from Apnl until August,
The structare and design of birds' nests in general may vary from
just nothing at all. the egas lwing laid on the hare ground, to
elaborate mounds such as are constructed by the Bower Birds,
hut for ingennity. as applied to its construction and concealment

the Tailor-bird's nest is hard to boat. Pennant seams to have heen
the first to give any description of it and we reproduce the rather
quaint figure given in his Indian Zodloqy (second edition ; 1790)
where he says that in Inlia * the hrute ereation are more at enmity
with one another than in other climates ; and the birds are obliged
to exert unusual artifice in placing their little broods out of the
reach of an invader. Eacll aims at the same end, though by
difierent means.  Nome form their pensife nest in shape of 4 purse,
deep, and open at top : others with a hele in the side ; and others.
still more cautious, with an entrance at the very bottom, forming
their lodge near the summit. But the little species we describe,
seems to have greater diffilence than any of the others: it will not
trust its nest even to the extremity of a slender twig, but makes
one more advance to safety by fixing it to the leaf itself. 1t picks
Up o dead leaf, and, surprising to relate. sews it to the side of a
living one, itz slender bill heing its needle, and its thread some
fine fibres ; the lining, feathers, gossamer, and down. Its eggs are
white, The colour of the bird light-vellow : its length three inches,
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Nest : : :
of the Tailor-bird smongst mango leaves (Pennont s Indian Zoology (1790), Fl 10)
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it- weight only three-sixteenths of an ounce, so that the materials
of ‘ts nest, and its own size, are not likely to draw down a habitation
th-t depends on so slight a tenure.” So far as it goes, Pennant’s
account i fairly accurate except in the statcment that the bird
pi-ks up a dead leaf and sews it on to the side of a living one. The
drv leaves which are often found attached to the outerside of the
nest are accounted for by the fact that these leaves, which have
originally been pierced by the bird whilst they are still living and
attached to the tree or plant, often die and decay in situ, either as a
direct result of the injury caused to them or by interference with the
free access of air to the tissues.

The nest may be placed at any clevation, such as high up
in & mango-tree or low down in a brinjal-plant hut more usually
they are built comparatively low down. often within couple of
feet of the ground. The kind of leaf selected seems to be rather
immaterial, provided that it is fairly large and sufficiently strong
to hold the strain of the stitches, and in gardens the leaves of mango,
guava and brinjal are often used. As a rule only one or two leaves
are used but occasionally, when the nest is placed on a plant with
small leaves, such as oleander, a dozen leaves may be fastened
together. Generally, the nests hang down more or loss vertically,
4s shown in Pennant’s figure, but sometimes they lie almost horizon-
tally with the opening between the lower edges of the leaves, so that
the nest is well protected in rainy weather.

The actual construction of the nest has been observed by
Mr. A G. Pinto, as reported by Dewar in his Birds of the Plains.
In this case the nest was placed in the leaf of a Dracana plant
growing on a verandah and we cannot do better than quote our
authority for what took place : - One of the leaves of the plant
Vas so curved that its terminal half was parallel with the ground.
Upon this she commenced operations.  The first thing she did
a3 to make with her sharp little beak a number of punctures along
each edge of the leaf. In this particular case the punctures took
the form of longitudinal slits, owing to the fact that the veins of the
Dracana leaf run longitudinally .. .. .. ... Having thus prepared
the leaf, she disappeared for a little and returned with a strand of
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cobweb. One end of this she wound round the narrow part of the
leaf that separated one of the punctures from the edge; having
done this, she carried the loose end of the strand across the unide
surface of the leaf to a puncture on the opposite side, where s
attached it to the leaf ani thus drew the edges a little way togetlier.
She then proceeded to connect most of the other punctures with
those opposite to them, so that the leaf took the form of a tunne]
converging to a point. The under surface of the leaf formed 1l
roof and sides of the tunnel or arch. There was no floor to this
since the edges of the leaf did not meet below. the gap between
them being bridged by strands of cobweb.  This was a full day’s
work....... She next weut on to line with cotton this cul-de-sae
which she had made in the leaf. She. of course, commenced by
filling the tip, and the weight of the lining soon caused the hitherto
horizontal leaf to hang downwards, so that it eventually became
almost vertical, with the tip pointing towards the ground.  Whey
lining the nest the bird made a number of punctures in the leaf.
through which she poked the lining with her beak. the object of
this being to keep the lining 7 siter ..o Al this time the edqges of
the leaf that formed the nest had been hield together by the thinnes
strands of cobweb, and 1t ix a my=tery how these can have stoud
the strain. However. before the lining was  completed, the bird
proceeded to strengthen them by connecting the punctures o
opposite edges of the leaf with threads of cotton. Her modns
operands was to push one end of a thread through a puncture onon
edge and the other end through a puncture on the opposite g
of the leaf. The cotton useld is soft and fravs easily, so that that
part of it which is forced through a tiny aperture issues as o fluffy
knob, which looks like a knot and is usually taken for such. Asa
matter of fact, the bird makes 1o knots 1 she merely forees a portin
of the cotton strand throngh a puncture, and the silicon which
enters into the composition of the leif catehes the soft, minute
strands of cotton and prevents them from slipping . ... .. Nome
times the connecting threads of cotton are sufficiently long to adlmit
of their being passed to and fro, in which case the bird utilizes the
full length.”
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It is only the hen-hird which constructs the

nest, ;\lthnugh
the two sexes are coloured much  alike.

in the breeding-season
the male bird acquires verv elongated middje tail-feathers, projec-
ting about two inches hevond the normal length of the tail, so that
the sexes are readily distinguishable.  We  canpot sav whether
his extra length of tail is an impediment to pest- building or whether
it makes him too proud to work or whether Je 15 merely lazy
hut to the hen-bird must be given all the credit of the wonderful
method of mest building.  Aitken, Lowever. iy his Common Birds
of Bombay. implies that it is the cock-hird which builds,

The leaves containing and concealing the nest ure fustened

together with any suitable material thut is available sucl ax cobwel),

aterpillar silk. thread. wool. or vegetable fibres. When o nest
< being built near & house the bird will often niake use of threwds
feotton or loose strands from o coir mat, Jerdon savs. [ have
ieen a Tailor-hird at Saugor wateh 1l the native tatlor ad left the
cerandah where he had heen working, flv in. seize some picces of
hread that were Iving ahont. and goooff I triumph with then ;
his was repeated in my presence several davs running.”

The nest itsel is a neat cuap. about three inches deep and
wo inches in diameter. constoeta] of wool, cotton, with a few
wairs and fine vegetable filres. the cavity being alwavs very softly
med. Three or four (nore frequently three) egas are laid, neasuring
hout 16 by 12 nn. the ground-colour being either reddish-white
i pale-bluish-green. tie former betng the more cammaon, hut all the
o5 I any one nest alwavs belong to ane or the other tvpe ; the
narkings on the eggs consist of blotehings and clouds tending to
i bold irregular o ap avound the Targer end. and also of smaller,
rownish-pred speeks and splashes scattered more o less over the
hole surface of the shell. When Atting on the eggs the hen-bird
esvery close and does not usw lly fly out until thv nest is actually
vuched or shaken.

The young birds are well Tooked atter I then parents for sote
e after they Juve left the nest and small fanilv-parties. consisting

fthe parents and thetr voung. may often be scen at that time of
JC \L‘dl‘.



WHEAT FORECASTS IN THE PUNJAB.

BY

H. K. TREVASKIS, BA. O.B.E, LCS,
Director of Land Records, Punjab,

VALUE OF CROP STATISTICS.

I India the main source of Government income has always
been land revenue. As long as this was collected in kind, there was
no urgent necessity for the preparation of crop statistics ; but when
cash rates were imposed, it became desirable for the Government
to get some estimates of the actual ontturn of the crops from the
sale of which the cash revenue required would be obtained. This
has been particularly necessary ina provinee like the Punjab. where
the landowners are mainly small proprietors. cultivating their
own holdings, and where, therefore. it is very difficult to deduce
assessment rates from the rents paid by the tenants to landowners.
But the War gave an additional importance to estimates of outturns
of food-grains. At that time the outturn of food-grains ran shor
of requirements all over the world, and in everv country Goven-
ments began to estimate their stocks in hand and their probable
requirements. India bLeing a self-supporting country, the problen
did not arise there so acutely, but large exports during the War
followed by a particularly bad harvest in 1920-21 caused a shortage,
which caused prices to rise considerablv. The export of wheat
was prohibited under a law framed to meet War eniergencies, This
action gave rise to great “‘ controversy, the sterile consumer of
time and energy.”! Great doubt was felt as to whether the stocks
in hand were or were not adequate for feeding the population. The
difficulty of coming to an estimate as to their amount, and the

S

Marehall, Industry and Trade, Preface.

Ana
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importance to Governnent politically of securing that the popula-
tion had enough food to live on, all drew increased attention to
the value of accurate crop statistics.

CRrROP STATISTICS ORIGINALLY PREPARED FOR LAND-
REVENUE PURPOSES.

These are, however, recent developments and the methods at
present in force were hused originallv on the requirements of the
land-revenue svstem. It was Akbar who first substituted a cash
assessment  for pavments of land revenue in kind. He ** fixed
Lis ¢laim at one-third of the gross produce, and in order to realize
the revenue on this basis his officials determined the average yield
of every vrop grown in the country, and fixed cash rates represent.
ing one-third of this average vield valued on the results of ten
vears” experience. The area sown with each crop  was recorded
season by season, and the demand on each peasant was caleulated
by applving the sanctioned rates to the area which he had culti-
vated.” " The- seasonal crop statistics were an essential feature
of the regulation system of ussessment.  These statistics were not
compiled by the village accountants, who were at this period
servants of the village. and not of the State; season hy season the
measurers and the writers appeared on the scene, and if their
emoluments were in part at least a charge on the peasants, the
burden must have been heavy."?  Though these methods were
mproved on by the British Government. the principle of assessment
remained  the same. “The rule laving down the standard of
assesstment is as follows: — The assessment of an estate will he
fixed according to cireumstances. hut must not exceed half the
value of the net assets.” a phrase which s defined as meaning * the
average surplus which the estate may vield after deduction of the
¢xpenses of cultivation, including protits of stock and wages of
labour.”  When the rents are fair competition rents, 30 per cent.
of the rental is considered to be the measure of the half assets share

—_—

Y Moreland.  Tndia at the death of Akbar, 1V, i,
Y Moreland.  India at the death of dibar, 111, i,
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of rented land and the rates ascertained from these rents fo
classes of soil are applied to the whole cultivation, whethey Iy
tenants or by the owners. The ascertamment of the rental i .
comparatively easy matter with our present records wherever ()
rents prevail, but considerable difficulty is encountered in conver.
ing produce rents into a cash rate. The area of each crop is f
course known, but estimates have to be made of the outturns f
each crop. the actual share received by the landlord and the prices
obtained by him for his produce 5 all of which. owing to the
uncertainty involved. are probably usually under-estimated. |y
practice, it is recognized that there are muny reasons which may
justify a Settlement Officer in assessing below the maximum stund-
ard, but he Is required to state as accurately as possible what 1.
half net assets are. and to wive good reasons for any proposal to
fix the Government demand much below that standard. No
particular fraction of the gross produce is preseribed as the lt
of the land revenue demand. the only limit being that just e
tioned, viz.. half the value of the net asset="0 1t is elear, therefor,
that while a great deal of trouble has heen taken to get accurate viop
statistics for the purposes of wssessment. vet with that ohject
view a Settlement Otficer will alwavs be afraid to mpose w higler
rate than is consistent with absolute safetv. If he over-estinates
the gross produce there is a danger of the settlement breaking down;
if he under-estinites no great harm ensues except the shight los o
Government. His estimate is. therefore. ke an engineer’s estinute
of the breaking strain of @ bridge. [t is essential that he should
provide a large margin for satetv.  He ix morcover an officer whe
moves about amongst the people and is bound to be influeneed
by the **inherent pessimisin of the farmer ™2 i estimating the
produce of his land. For all these reasons, while the method i
obtaining crop statistics for settlement purposes lhas great value
there is an inevitable bias in the direction of under-estinating the
outturn.

Y Punjub Aiinisteabion firp ot 192238Vl 1, jrrba, 23S,
‘z Stuart, (4, \ Do The sessonal fuetor in crop statistics 1 A method of eorreets 2 fit
the inherent pessimism of the farmer.” Ayrt, Jour. India, X1V, 2, April 19100
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PRESENT DAY IMPORTANCE OF PUNJAB WHEAT STATISTICS
FOR THE LIVERPOOL WHEAT MARKET,

For land-revenue purpssss what was required was not so much

accurate statistics of outturn as a conventional figure on which
a Settlement Officer could basy his assessment. But with the
development of the wheat export trade, combined w lth the possibi-
litv of the food supply of the population falling short of what is
vitally necessarv, a desire has arisen for getting results more in
accordance with actual facts. The development of world’s market
of wheat is a modern phenomenon. and in  this respect wheat
together with rice and harlev is to he differentiated from other
food-grains  such as bajra  (Pennisetam typhoidenm) and Jowar
(Sorghwm vulgare) whose warket is limited  to India. “ Under
the rule of Rome the ports of the Mediterranean were united into a
coherent market of wheat, und were. indeed connected with a net-
work of good reads. But during the greater part of history, few
places, that were not near to great waters. could draw any consider -
able supply from distant Lands. to meet their urgent demand when
faced by a continned deficiency  of their harvestt Indian
records extending back into the eighteenth century shaw violent
fluctuations of prices even in great central markets, such as Delly -

thev show much more violent changes m sec ondary  markets ;
while. in places remote from amy metalled road. their novement
pwards was limited only by the price of @ man's life. after 4 series
of had harvests : and by the value of the grain as fael, after 4 series
of good harvests, Gradually the local unevennesses were sim oathed
vt by the making of metalled roads an ratwevs, Thus Sip
lhl‘ndure Morison tells us that in the ex\'hmmnwntm\ and even
later, 4 village of Northera India. which diid not Lo on its une great
wetalled road, and had no share in its < ANLY water comnunication.

was in effect isolated : there was hat slender accommodation in
shallow grain pits for the surphuses of successive good harvests ; and
after bad  harvests w hen those pits were exhusted. there was

' Marsh ), Indastry aud Trale, Appc Lo Konaddew on Haeoroo Ui XX gives o
Preturesge deset ption of the wheat expert tende from Mexandra o lu»nn-
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practically no further reserve on which to draw : so the price of tlg
village went its own way, with butlittle reference to the prices
even of the neighbouring country. But now “the wholc f
Northern India is practically one market for food-grains, and the price
of wheat in a district in which the crops have failed is the same, with
but a very small addition for the cost of carviage, as the price in 4
district which had a bumper harvest.” In regard to India generally
he concludes that before 1850 prices fluctuated violently, and
fluctuated in different localities independently. After 1860 they
were comparatively stable, and fuctuated simultaneously.”™ The
fact that wheat is an important article of international trade 1s not
solely due to its popularity as a food. There are several other
foods that are more widely conswmed than wheat; there i
milk, for instance, which is not an object of international trade at
all. Wheat possesses special qualities that make it easy to buy
and sell it. It does not deteriorate quickly ; it can be eaten many
months after it ripens; it can be easily carried from place to plae
without suffering much harm; it can be stored without loss; and,
what is of almost more importance than these, it can be classitied
and graded into well-known kinds and can then be sold by
description. Wheat at Karachi can be sold in Liverpool without
moving it from Karachi, and without sending a sample to the
buyer.”? The principal exporting countries are as follows 1 —
Wheat exports (mdlion tons).®

The stoppage of Russian supplies
increase of outturn in other countries. This has been espvt'i:l”."

P Marshall.  Industry and Trade, App. 1, i.

*Culvert.  Wealth and Welfare of the Punjab, p. 144,
* International Year Book of Agricultural Statistics, 1909~ 1021, pp. 252-237.
*Weld. The Marketing of Farm Products, Ch, Xil.

. . Principal month
1914 1421 vl:i‘m'
1 Australia 12 28 Februney
2 Argentine 28 i March
3 India . 14 2T July
1 Tnited States >3 e Septem ber
5 Russia . 33 3] October
6 Canada 35 o] November

has  necessitated a great
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developed in United States. The Indian source of supplies is not
so important in its amount gs in the time when it arrives. The
relsiively small supplies from Australia and the Argentine are
exported in February and March, the main supplies from the
United States and Canada do not come till September and November.
Indian wheat exported in July arrives at a time when the American
and Canadian crops can only be approximatelv estimated. Should
the carry-over from the last vear be small and the Australian and
Argentine crops be below average. the Indian wheat exporter may
have the market at his feet, and he able to charge what he likes
for his produce. The amount of the Indian wheat outturn has
therefore a world-wide importance, and as the Punjab has 40 per
cent. of the total Indian wheat acreage, the value of a correct
forecast of the outturn of this provinee is obvious.

CoMMERCTAL COMMUNTITY APPROACH (:0\'ER!\'MENT.

With the development of the Indian wheat export has come
an intensified desire for accurate crop statisties. ““In 1883, a
leading firm of Liverpool merchants interested in the wheat trade
represented to the Secretary of State for India. through a member
of Parliament, that the publication of information about ¢TOps in
India, somewhat on the plan adopted Iy the United States Depart-
ment of Agriculture, would be useful to persons engaged in business
with that country.™ Originallv the statistics of ontturn were
prepared after the crop was wathered, but the commerdial comumunity
found that this was too late to be of any service to them. The
Government, therefore, decided to issue crop forecasts in advance
s0 that the exporters might be in a poxition to estimate what amount
would be fortheoming. 1t is. therefore. clear that these crop
forevasts were mainly intended for the benefit of commereial people,
though Government took care to safegnard itsell by saving that
they were primarily (a) for the general information of the public,
and (b) for the information of Government. and only secondarily

* A Manual on the Preparation af Crap Forccasts in India (Department of Statistics, India),
Ch 1,
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for the benefit of the trade. But though these crop stativi
were required now mainly for commegcial rather than land-reveyy,
purposes, the method of their collection remained essentially th,
same and tended to suffer from the same under-estimate

previously.

WHEAT CROP FORECASTS.

Four forecasts each were prepared for the principal exporting
crops of wheat and cotton and a lesser number for four other crops,
Of these the first two forecasts for wheat and cotton deal with arey
only and are admittedly rough estimates. The last two forecasts
are the important ones. The third forecast is issued in April and
gives the area and outturn at the time of harvest.© The fourt),
forecast, which is lssued in the middle of May, gives estimates
when the crop is nearly harvested. The two forecasts generally
approximate to each other though in vears such as 1923 when the
rain damaged crops on the threshing floor the estimates may differ
considerably. These last two reports stand on a different footing
from the preliminary ones hoth as regands objects and constitution
for, whereas the last two reports heing largelv  concerned with
outturn are estimates of the quantity of crop actually to be handled,
the earlier reports are only aids to conjecture as to what that
quantity will be.l

PROPOSAL TO HAVE SEPARATE YTELD ESTIMATES FOR EACH
VILLAGE.

In compiling such forecasts. very accurate estimates of area
can be obtained from the village patwaris, who are required at cach
harvest inspection to note on the area under each particular crp.
But it is in estimates of vield that difficulties arise. The outtun
of a particular year van be obtained if we know its area in acres and
the yield per acre, provided the vield is uniform over the arei
If the yield is not uniform then it is impossible to obtain an accurate
measure of the outturn, because whatever kind of average we fuke,

* Manual on the Preparation of Crop Forecasls in India (Department of Statistics, India}
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whether the mean, the mode or the arithmeticy] mean. in anv case
the total area multiplied by thix average does not equal the sum of
the <uall areas over which the vield is uniform multiplied by their
resprctive yields, which is the trge outturn.* Ty illustrate this,
suppose a district in which there are two tahsils, one containing 200,000
acres of irrigated wheat wit o vield of 20 maunds an acre and the
other containing 10000 acres  of unirrigated wheat vielding 10
mannds an acre, the actual outturn js 4 lakl maunds. whereas
the total area being 210007 aeres and the arithuietical wiean of the
vield heing 15 marmds per acre the onttupy obtained by multiplying
the area by average vield is 315 lakl mannds, which bears very
fittle relation to the actual outturn. [y cgss where the vield is
nearhy uniform the difference would not e x) great and a fairly
acenrate result may be obtained by taking the average for the
areas. The previous practice hax heen for the Director of Agricul-
tare to estimate nornal outturns for unirigated and irrigated areas
for the district as a whole,  These extimates are based on the
Tahsildars” estimates of tahsil average vields cod modified by
the Director of Agriculture’s peisanal experience. and by that of the
Deputy Director of Agriculture in districts where sucli an official
has been appointed.  1he arangements suggested, however, should
lead to more aceurate results, Tle vields in- different areas of a
district vary enormously with inevitable erar i (he estimate.
The proposal is, therefore. to get o viehd estimate from eacl) patuai
(village accountant) for each cliss of Tnd in his village. i.e. sedal,
(irigated by percolation).  basin fmgated by winfall). chaki
(rrigated by well) and canal irigated. Iy this way a separate
vield estimate will be obtained for eich small area over which the
vield is uniforne. 1his method will do away with all the inaceura-
aes of estimates whicl, meviteblv follow fromg an average viekl over

e B TS

RAT T Ay besiall eas over whioh the oeld s wmfern,
Sio¥ ooy be the Niehis per e of theee apess,
o ¥
Then the taal L T S o But tlus does not equal
the Averige yicld the total wrea whichas ! W d o) g = by any

n
Hire the average vield is taken as the apthmetic mean of all vieb s but stmilar arguments
ould 1pply for an g rage_based an any other prinei e,
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the whole district. The patwari having given his estimate of viclg
in this way the area under each erop is known accurately from the
Jand-revenue papers, and each pafwar: can, therefore, estimate the
outturn of his village. A forecast of considerable accuracy cy
thus be obtained, provided the patwari’s estimates of yields are

accurate.

ESTIMATES SHOULD BE IN MAUNDS AND SEERS PER ACRE
RATHER THAN IN PERCENTAGES OF NORMAL YIELD.

Hitherto we have been considering the question of average over
a district, but the term average is also used in connection with the
average crop in a particular area taken over a series of years, and
it was originally considered impossible for the patwar to give an
estimate of vields in maunds and seers per acre. It was thought
that he could only give his impression of the particular crop as being
a good or bad one in terms of a percentage of the average vield!
For this purpose the Director of Land Records worked out a quin.
quennial average based on actual crop experiments taken on small
areas which were considered tvpical or average. But apart frnm
the possibilities of errors in such experiments the question aros
in what way these areas were average. Statistically there are thie
such kinds of averages. (1) The mode, i.e., the figure which mos
frequently occurs in a series of varving homogeneous quantities
of which the normal or average is required. (2) The medu,
i.e., the figure which divides the series of varying quantities m
two equal parts; in other words, a figure such that the number of
quantities in excess of it are equal to the number below it. (3) The
ordinary arithmetical mean or average, that is, the sum of the
quantities considered divided by their number. The fields on which
such experiments were conducted would naturally give a result
which was nearer the mode than the arithmetical mean. A Settle-
ment Officer, in arriving at the rates of yield to be adopted for
assessment purposes in addition to considering the results of actual
crop experiments, wisely places a good deal of dependence on the

t Manual on Preparation of Crop Forecasts in India, Ch. L. Report of the Indian Supf
Commitles, pars. 361, Agri. Jour., India, XIV, 2, April 1918.
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peswits of his personal Toeal endquirios from cultivators and others
sll})}']"me"wd of course by his own observations, Such results
tend pretty obviously to give a “modal® average (or “made %)
rather than an arithmetieal average or “mean.  Fields for practical
are selected generally
in the hght of an instruction to seloct average 7 .

experiment. by erop-cutting and weighment
fields in un average
villiee.” Thus  the assunmption of an average s u fundamental
featre of the whole process, so that the experimental investigation
maves more or less in o circle, 1 the ot the spot really knew
the normy or the average, wud really valeulated what percentage of
that norm the actual crop representsc he o would Tave 14 begin by
makig up his mind ow many waunds and seers o ap u\'uu@u
el aere would produce, o really knows and  Joes none of
e Y]liﬂf_’s. ()Il]_\' one of them s essential, viz. the etimate
of the number of mands and seers 10 the acre, for the [rposes of
the forecast, and it s this estimate which we should endeiavour to
make the man on the spot prepare. For these reasons it seens

destrable that the patirari should give the estimate in wannds and

is

sors il not in pl*l't'unhlj_'l's of un assumed  normal Cropi, It
e that in so doing e will tend {0 under-estiniate the onttum,
{1} heesnise, as has heen pornted aut above, the whiole Liid-revenye
wsesstent has a bias o favonr of under-estinating,1 {(2) hecanse
the zemindars, on consultation with whem e will Togelv Lase Lis
estimiate, will alwavs under-estimate their outturn with the ohiject
of obtaining a low assessiment of lanl revenie, (3) because of the
Sinberent pessimism of the farmer "2 whicl is noterions through-
nut the world.  But in spite of this tendency to under-estimate, the
rlitive values of paticars’s estimates of vield Tave a verv fair
evnraey. The Punjab patwari is generally In close touch with all
Mattersaffecting the agrielture of his civdle, and it would bo
mpossible to find in the Punjab instances such as that quoted from
Madras * where 1o village  accountant kept any aceounts and
Where all figures were invented at the dose of the vear.® The

Y234,
* Rluart, Agris Jour, India, X1V, 2. April tote,
3 Id.
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tendeney to under-estimate will be more or less uniform from ey,
to year, and it would be better to correct such an under-estiy g,
by adding the necessary percentage to the total outturn ruhy
than by attempting to doctor the result of each patwart in
village.

FESTIMATES OF OUTTURN AND CONSUMPTION,

But though provincial estimates based on the patwars .
mates of yields for particular class of lands and villages will 1o
to an increased accuracy, the present method of taking distriq
averages of irrigated and unifrigated crops has furnished resyly,
which are admittedly of great value to exporters. These estinune
are given in the Season and Crop Reports. 1t is generally beliey]
that exporters arrive at an approxinution to the true outturn hy
adding about 33 per cent. to the oflicial figures. Probably .
official figures are nearer the true outturn than the exporto.
imagine.' We may assume then that the actual outturn s betuee
the official figures and an amount 33 per cent. e exeess of tha
Let us suppose for the moment that the actual outturn is the ofiivd
outturn multiplied by 1-+r, where i the undetermined percen
age to be added to the official estimate to arrive at the true figures—
(z lying between 0 and }). This involves the assumption that the
percentage under-estimate is the same fron vear to vear, but the
is a perfectly reasonable assumption, as, if there is an under-estimate,
the same cause will act on it in successive years, [f from the
estimate of outturn we deduct the amount required for seed o
samption within the province, and net exports (i.e., total expor
less imports), we shall have the amount added to the stocks m h.nw
in the province dwing the vear. This amount may be negatie
If it is added to the carey-over from the preceding vear we <hall have
the total stocks in hand at the end of the year.

ESTIMATES OF WHEAT CONSUMPTION MUST TAKE INTO
ACCOUNT THAT OF OTHER FOOD-GRAINS.

The estimates for consumption and stocks in hand ean orly be
approximate, but an endeavour will be made to show that such
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extinntes may nevertheless he combined with the estimates of
uttirn for purposes of mutual check, It is clear that in estimating
consumption other food-grains must be taken into consideration
1 well as wheat, and estiniates of their outturn are also, therefore,
necessary.  These have also been taken ina sinilar manner to that
of wheat from the Season and Crop Report.  Estimates of outturn
of other food-grains are compiled in a0 verv similar manner to those
for wheat, and it is reasonable to assume that if they are under-
extinmated, the amount of wnder-estimate will be proportional to
that for wheat.

DEDUCTIONS FOR SEED AND EXPORTS,

In making sucl estimates onlv round figures are of anv value,
and therefore the estimates will onlv be given ionillion tons to
ane decinal place. The  deductions fur seed are relutively amall
and an approximate estimate for seed ix for wheat, about 30 seers
per acre {ie. of the area over which it wax sownt). and for other
food-grains 5 per cent. of the outturn. The exports are ohtamed
from  the Internal Trade Report which s unfortuately heen
discontinued though exporters have strongly pressed for its renewal
and proposals for that purpose are under consideration. The
fiures appended. however, will only give exports up to the vear
192122 after which the Internal Trade Report was discontinued.
The export figures may be taken to be strictly aecurate within the
limits nevessary for the purposes of this diseussion.

CONSUMPTION ENTIMATES,

[t is in waking estimates of consumption that there s the
greatest possibility of error. Popular estimates vary from ol
seet per ey per individual. Nir Ganga Rand's siguee for the whele
of Tndia works out to about hall a seer per individual® but this s
probubly too small for the Punjab, with o strong manly agrienftural

— — e e

"Raberta, 4 Tesd-book af Parjeb Agecidture, po 07 !
o #¥ir Uangs Ram. Agriculture ;A Profesion. Nbilress Jelivered ot the Agricultural
Cullege, Lyallpur, on 27th March, 1923
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population. We may take therefore as a working hypothesis that 1l
wheat consumption lies between § and 1 seer per day per individuy,
and for this purpose the nutritive value of a scer of other {uyl.
grains may be equated to that of a seer of wheat. As the Inteny)
Trade Report deals with export from the Punjab, including Tniliuy,
States, Delhi and North-West Frontier Provincee, it is necessaiv t,
check the consumption of the whole of this area. There
however, certain Indian States for which there are no ontup
returns. They are, however, Hill States which are ,\-(-If-.\-upp(.nw
and from which the exports arve negligible. The argument il
not, therefore, be affected by excluding them from the populativ,
statistics on which consuntption is based and also from the tag
outturn figures, and this has been done. The population of th
area under consideration ix 27 millions.  Half o seer per dav o
this population amounts to 43 million tons. The actual consiyp.
tion is assumed to be 4-3 multiplied by 1-4-5, where g lies betwee
0 and 1. As the statisties given in the Internal Trade Report o
for the finanecial year while the Neason and Crop Report deals wal
the agricultural year, the wheat and gram statistics are in each v
those of the succeeding vear, e.g., the wheat and gram statiie
for the financial vear 1913-14 are taken from the Season and Crop
Report of 1912-13. Other food-grains ave all Aharif crops with tle
exception of barley, the amount of which is so <mall that no grea
error will be caused by classifving it with the other food-grains wid
including the amount a year previously. It is impossible to isolite
barley as there are no separate statistics given for the expomt ol
barley which 1s classihed with other food-grains.  This will serve w
show how the following statement is arrived at ;—
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LIMITS THAT MAY BE ASSIGNED TO ESTIMATES OF
CONSUMPTION.

w is the assumed stock carried over at the commencement of
the vear 1912-13. Stock remaining at the end of 1921-22 is see
from the statement to be

w4 06 4 5692 450 4.

Now z and y are fractions. It has already Leen shown that
o lies between O and |

n

Joa om0, L
Put @ - 1-: if
sothat & les between 0 and 34
o .. 0, lo

Then stock at end of 192122 g - 006 -1 37 &

w

o A5 g approxi-
mately,

Now at present there is no means of accurately estimating the
amount of stocks m hand. though. as will be seen, a veatly censig
of the rotal wheat stocks in the provinee at the end of the vear is
nnder contemplation,  In defidt of =uch 4 census there are sone
fimits which may be assigned to the probable amount of stock leld
over at the end of the vear, 1t ix not unreasonable to assume that
it dves not exeeed a0 million tons i any particular vear. There
i o reason to suppose that the amount of stocks held over was
otherwise than normal at the end of the vears 1911-12 and 1921-22.
The stocks e hand at the end of both these years may therfore
e assumed to be roughly the same. and the difference hetween
them would be sufficiently small 1o be neglighle for the purpose
of the rough approximation which has been wade for the purpose
of this discusston.

Heunve carry-over from 191112 - varry-over from 1921-22,

D = 406 - 57r, - 4oy, or 5y, - 3Ty 5 6,
Now £, lies between ¢ and 34,

Hence y, lies between s oand 45

Hence ¢ lies between 001 and 04 (roughly).

We may now put this into ordmary langiage. M we asune
that the estimates of outturn for the last 10 years are correct, then
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the average consumption per head will be 0'55 seer.  If we assiny
that the estimates are 33 per cent. too small, then the aver g
consumption per head must be 0-7 seer. It has been shown 1i
the outturn must lie between these limits, and we can therefiy,
deduve fauly close limits for the consumption per head, linit
which, it has already been shown, are prima facie probable. T1
though we cannot be certain of the aceuracy of our estimates of
outturn, and still less of the accnracy of our estimates of cowsuy.
tion, we can connect these estimates with each other in such a way
as to use each as a check on.the other.

NUGGESTED CENSUS OF STOCKS.

Howill now be seen that far more valuable results could 1
obtained if we had estimates of the amount of the stocks in hal
at the end of the financial vear, as even tf these estimates are i)
to considerable error vet ws hefore we might assume that the percent.
age of error remained constant from year to vear, and therefore by
similar line of argument to that which Das been applied 1o outtug,
and comsumption. linits might be assigned within which the wmoe
of stocks e hand nust Feo The end of the finaneial year would b
the best time  for making such a consusas it is both the tie sl
the vear for which exports are given conmences and also the 1
when the wheat stocks have reached their Towest and when herefoe
it would be easiost 1o take a census of their amount. as then s
great mass of wheat s in the werpeds and there is little loft with the
zemindar, It has been propased that suel o census should s
taken by Deputy Conmmissioners through  Tahsildars, who il
estimate the stocks with zemindars and in ordinary wandis.
cases of Tavge mendis the estimates would he obtained from oo
chaudhies, big merchants or exporting firms. In cacl case it wili be
left to the diseretion of the Deputy Commdssioner to select ~ui
methods as he mav choose, 1t is also proposed that Depin
Commissioners in making their estimates shoukd not only give il
they consider the probable amount of the stock in hand in
district: but also the waximum or mininnon Bmits which 170
consider Il(lh‘.\‘ibl(,‘ for these stocks.  This will enable us to gel s
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&

g(‘,l("r“l idea of the possible errors in the estibiates of stocks,
Asuming that some rough idea of the stock iy hand at the end of the
vear may be obtained by some such miethods s this, we should
then be in a position to check these results by our figues for outtum
and consumption, which could again be used to check the results
for <tocks, and with ecach year aninereasinglv aceurate extintate
conld be framed.

For example, il such a census of stocks had been Leld during
the four years 1918-19 to 1921-22 and the antounts of stocks Lad
heen found to be by b b and assuming that the real anounts
were b {1 --2), b, (1 - 20 (). Lo (1 3 where s a fraction
(and may be negative), then we should fave

h(l--2) - u —02 4049, 35y
ho(l -=2) a0 201 - 464 360y
by 2 R Ut s LS Y (I
(b =) a6 360 1300,
Whenee restdts could he obtained for o N A Lo e

known). Sueh results i used with congtion, conld give very valiable
mformation. whicl condd be nad 10 criticeo orcontirn the wenracy
of the methads enploved i collecting <tatistios o outtury el
stocke Tt has alsos been sugoested that o finther cheek o the
accraey ol the results vould he oltained fron, distiets sl s
Hissar or Lxallpur. which have Tittde oo commndeation with
wiside districts and whepe By wetting Banes for outtnng,
Nportconsumption. and stacks B those distics alone Father
heek might be made o the acenraey of the statistical pethiods

‘mp}u.\'vd for the provinee as o whole

SUMMARY,

Tosum up, crop statistics were ongiallv callected for lad-
vente purposes, and this volved an e el tendeney tonands
Uder-estimating the outturm. Bt with the developiient of wheat
Sport and with the increased anxtety on the part of Government
toranre an adequate supplv of food for the population: has arisen
Cebemiand for statisties which are frecd fram binss The substitution

! llage for district viehl extimates wanld remove one sauree ol
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error but would not eliminate this bias. But estimates can |,
obtained for outturn, consumption, and stocks in hand. Ties
estimates will probably he hinsed, but the bias may be assumed i,
be constant from vear to vear. By means of this assumption tHey
may be used to check each other, with contimually nearer approxin,.
tions to true results.  An example of how this might be done f.
been worked out, and though every endeavour has been made 1,
take into consideration all the factors invelved, it is possible 1hy
some may have been overlooked.  The contention made is not «
much that the results here obtained ave strictly aceurate, as tha
by some such method ax that here indicated a far nearer approack
to correct estimates of outturn, consumption, and stocks in L

could be obtained than has hitherto been possible.



A PRELIMINARY ACCOUNT OF THE INVESTIGATION
OF COTTON WILT IN CENTRAT, PROVINCES
AND BERARA

BY

JEHANGIR FARDUNJI DASTUR. M.Se. L.,
I)[f(/ ,‘I/,('n/u‘:/w'x/ tor Asvcerigend 'if Condeal Proviices,

ik wilt of cotton i the most important disease of cotton in
the Central Provinees and Berar. The loss caused by it is not
insignificant,  In fact i these provinces it has spread o such an
alarming extent. and i continuing to spread <o mueh. that the Indian
Contral Cottan Committee is fimaneing experiments for the stuly
of this important problem. not enlv i these provinees Tt alo i
Bombay,

A paper on this disease was read before this Congress in Caleutra
w1920 but not before this Section. A< a general account of this
disease and of the loxs caused by it is already given by Ajrekar ad
Bal i the paper? referred to, it is not pecessaey to give an aceount
here once again. The  considerable loss cansed by wilt e the
alfected areas ean be fudged Trome the fact that ar Nagpue out of
303 plants of AK2. a variety of cevone and 171 plants of AR4L o
virtety of malvensis. grown in pots contaimng sotls from wilted
fiekds of Akoky and Nagpur Government Farnes, only 23 AR2 and 54
ARS plants are alive up to dace, s the Joss of AR2 plants has been
B per cent. and of AR4 685 per cent. while of the 235 AR2
Phnts and 273 AK4 plants grown e pots containing =il from

mon-wilted areas not a single plant hax wilted.

————

' Paper rewml ot the Agricultursd Seetion < f the Tindian Sewen o Uongresss Bangalore, 124

" dgric dynr, Ind., XV, pp. S9R-617.
( 201 )
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Whatever difference of opinion there be regarding the exi.y
of the loss caused by the disease, regarding the spread of the dise.
and regarding the immunity of certain varieties, there is no douly
that, so far. there has been an unanimity of opinion amongg
mycologists and agricutturjsts that the wilt is caused by a fungys,
a species of Fusariuvm, thongh T do not know what justificariy,
there is for lolding this view except that it be because in haadly
wilted plants fungus myeelium Las invariably been found .y
because cotton wilt in America has been known to be caused 1y
fungus called Fusarium vasenfectune. But 1 do not consider tha
as vet any satisfactory evidence Tus been produced to estabiiy,
the fungal natwee of the ludian disease.  The only serious attenpr.
o far made in India to prove the fungal origin of the divas
have been by Butler! and by Ajrekar and Bal?, judging from t.
published accounts of the work done on this disease,  Buily
reports to have detinitely established at Pusa (Bihar) in 191514
“the cause of the wilt to be a species of Fusarione suceesnl
moculutions with pure cultures of fungus having been seeniad”
The joint awthors, Ajrekar and Balo cliim to have dsolated 1o
strains of w species of Fosarion frome wilted cotton plants i
to have established their parasitism by inoculation experinen
I these elatins e be sapported by arrefutabile evidence, o e
step Torwand has been achieved towards the selution of this vay
important problem, since the fiest real step towards the conod
of any plant discase 35 to diseover what it is due to. Therotoe
it 15 essential to examine these claims critically to see how far the
are  Justified.  Unfortunatelv, Butler's discovery of the  paasin
fungus i not so far beens supported by i aceount of the ok
done by him. However, Ajrekae and Bal have w@iven detanils
their work and so we can examine their claim eritically.

I the maddle of Julv of 1920, 11 seedlings of Roseum nooowe
pot and 9 in another, the seedlings being about three weeks old, we

movulated with the fungns (Strain 1) which they had isobecl

CButler, Bl Rept Agiis B Lesty Posal 1001, 05,
2 A jrekar, S0 L and Bal 10V Obeervations on the wilt disease of cofton
Ceutral Provinees,  Agri. Jour., Ind., XV1, pp HS-617.
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yon wilted cotton plants - eollécted from tee Navicultiral Colle
pn at Nagpur in 1919 (Experanent Noo1) The resilt was Hmh:l
L of the 11 seedlings and 4 out of the 9 sesllings inoculated diod
potween the third weelc of Aagust and the middle of Sepromber, j.o.
sut of 20 Rosswne s dlings inosalated only 6 died. Three woeks
b Hosenm seedlings on the 20th of Julv were inocubated with the
fumas {Strain 1) abtained fromy wilted plaonts from the ot eultne
experiments of the  Agricultural Chemist. Nawpur, and onlv ope
phant died a month fater (Experiment Noo 3)0 Two davs Liter, e,
an the 220 of Julve 3 more sse Ting<s three wieks old, were oci-
fated with this funguss Do 3oof these sedlings the Tunens was
pntrduced i the tissues through w punetiee nade b needie in
the part of the <tent i contitt with the <ol B ospite of this horoie
peasare the seedlings renvaned Leadthe (Experiment Noo 1, i
the first week of Awgnst, 18 Roseunt seeds were sown i twa o
done with the Tungus (Stran 1) Healthy plants were paised
from these soeds, A pesalt of Iht'\'“«'?\']wl‘hn“lll\’ ths juml authors
i that two straing of Foasrine specivs ve been ialated from
wiltod cattan plants and their cansal conne tions wirh the wilt
disease extablished, Nooexg Tation is wiven e oo wlie i Expens
ment No. 1o Pot Noo 1089 plants ont of Thes-ape Drie witt and
ot Na, 203 plants aat of 9 remaine U healthyve One of the fag
plnts wilted we ave told the original fungos was recoverd fronm
three plants, o evident]v the fungne was ot recovered fram the
fourth plant. ... the cause of the wilt may wor e die to this fanais,
Ax o mention i= made as to whether the Tangis was recoversd from
the dead plants of Pot No. 1owe donot knew thev falsd o et
the fungus or that they made no atrempts to retsolate it

They attribute the negative results obtained in their other
experiments with the Straims Tand 10 perhaps to the time at which
the noculations were made. the season Raving advaeed e thar
tine.” This explanation camet bear elose ey, Their
Experiment No., 4. whiell zave negative results, was wade two days
aler the Kxperiment No. 2 which gave one wiled plant ot of 5
moerlited, even though in Experiment No. 4. 3 already stated,
three weeks old seedlings were  inoculuted through  punctures.
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Again, if we admit that plants raised {rom seeds sown i the end (f
August along with the fungus remained healthy because the sew,,
was too far advanced for the fungus to attack the plants, iy
can we correlate this with the observations made over and oy
again that in the fields plants continue to get wilted at all stages
their growth, right up to the end of the season ¢ The joint authix
boldly assert that the negative results do not prove anything. |y,
fact the writer of this note believes that these negative resih,
are of great importance. It is evident from the conclusions wrvive]
at by Ajrekar and Bal and from the habi-hearted  explanatios
offered for explaining away the negative results, that they starte]
with the fixed idea that the disease was of fungal orgin and tha
the fungus was o species of Fusariunm.

[ have isolated species of Fusarfon from mnumerable wilta|
plants and from varions localities sucl as Nagpur, Akola. Basin,
Murtizapur, Boregaon and Yeotmal. and have made several mocul.
tions under varving conditions. but the results Tave always been the
same and very much similar to those of Ajrekar and Bal, viz., tha
the fungus failed to inoculate the plants. The more the ocnlied
plants were under normal conditions the more complete was the
failure to inoculate even the most susceptible varieties like  \K2
and Roseum. A short account of the inoculation vxpu-rilnvhh
would not be out of place here.

seeds of AK2, AK4 and Rosenm were externally sterilized with
corrosive sublimate or strong sulphurie acid, and were planted
sterilized caleium chloride towers and in long test tubes contaming
sterilized moist sand.  When the seedlings were about a week old, they
were inoculated with different strains of the fungus isolated from plats
from different localities. The inoculum was observed to put forth ne
growth ; but the seedlings remained healthy and there was not even
any penetration of the hyphie in the tissues of the seedlings, till when
after several days both the inoculated seedlings and the contil
seedlings began to show loss of vitalty and evident signs of starvae
tion and water-logging; the fungus then made headway i the
tissue of the seedlings but even then there was no wilting; thew
was a wet rot, the internal appearance of the infected tissues was
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entirely unlike that of the typically wilted Pt The isolation of
the fungus identical with the ope used oy
thee rotting seedlings cannot he put forward

moculations fron,
43l evidenee of
parasitism o the fungus,

The strains that were used for inm-ulnting seedlings under
asceptic conditions were used for norulating plants of A\K2 grown
i pots containing virgin soil from o tank  near Nagpur. The
mocwlations were done at various stages in the develapment of (e
arowth of the plints, The following wethod was used to inoculate
(e plunts 5 the soil was scraped an el or tw deep. round the
plants 5 the upper Tateral routs wepe oyt but the tap root was not
mjured 5 the whole contents of 4 matrient agar tle iy which the
flungus was growing luxuriously were transferred to the seraped
soll ¢ precautions were taken ty lave some moculun attached 1o
the exposed subterranean part of the sten and Tateral hroken roors
before thev were covered over amun with egrth, |y CVEIY case
the result was the same; the controls and the fnoculated pants
were equally healthy and develaved good fowers wnd bolls,

Plants of AK2. AK4 and Roseum grown i sand in s
pots and kept out in the Open IR A Wire cuge wepe simtlady inoculat-
ed. The inoeulations gave nuiformly negative resylrs, However,
sate interesting observiations were pece wded. For example. plants iy
pots brought to the Lahoratory hegan to dr win 1t Rept tiiere even Jess
than half an howr before replacing theny in the wire vage,  Even
the next day they Tooked sicklv, The leaves ultimately dropped,
the plants did not die bt their growth was stunted. Agan it wis
found that the parts of the plants which came in contact with the
tner walls of the bell-jur used for covering moculated and control
plants turned brown and droaped and ultimately did not recover,
Farther, it was observed that if the tap root was mjured the plant
began to dry up immediately and developed  tvpieal external
mptems of wilt but not the internal.  There was no browning
of the inner tissues, It is possihle, therefore, that ineculations
caried out under such or similar conditions may at times glve
What may he mistaken as positive results especially if the inoculated
Plant has had a severe set-back,
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Thus we see that as vet no conchusive evidenee has o,
produced to prove the fungal origin of the cotton wilt,

The question then naturally arises what s the nature of 1),
wilt and il the fungus which has been found in wilted plo,
which have been collected in various Jocalities such as Nagpur,
Basim, Akola. Murtizapur and  Boregaon, has any connectiy,
with the wilt. This question may perhaps be answered by
careful examination of the diseased  tissues. =

The internal appearance of wilted plant is very characteriag,
In the early stages of the attack the effect on the tissues
vellowing of the walls of some of the vessels, these walls <
turn deep vellow brown, altimately dark hrown and then
Wack : at times the vessels are filled. partially or whollvo withy son,
dark colowred substance,  The vessels of atferted tissues e e
colours even when they do not contain any myeehum. Iy s
the vessels in which the hephae are found may be otherwise
normal in appearance, The myeelivm has heen very <ol
found in such Tirge quantities as to plug the Tumen of the veedo
Even Ajrekar and Balo who elaim to have disecovered the paror
fungus, have not failed to observe that the mechanical bl Livg
up of the vessels was not so complete as to account for the wili
effeet and therefore they sispected that the fangus seereted s
toxin whiel brought about the death, but thev fatled to vy
the suspicion by their experiments. [t is remarkable indeed the

the plant shoukl so completelv wilt even though the fungus ool

be traced only in a few vessels anid even these were, at hest o
partialty clogged. I healthy plants and wilting plants are phied
i tap water coloured with methyl blue, all the vasealar tissie
of the healthy plants are Jound to be functional axs evidenced fron
the presence of blue colour in these tissues : but in the witing
plants & number of the vaseular stramwds are found not to funoen
If the tissues from a wilting plant are boiled in a Foncent ited
solution of logwood containing ammonium carbonate, the secion
from adiseased plant and fron a heatthy plant show a characte: NS
difference.  The tissues from the healthy plant stam pink.
in the diseased tissies of the wilting plant not only the walls of e
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tiss:.es are coloured blue and not pink but some of the cells contain
varving amounts of dark blue deposits. These deposits are found
nm, only in the lumen of the vessels and cells of vascular strands
put also in cell lumen of the medullary ravs, endodermis, softer
tissnes of the phloem and in the co.%ex. In many cases the cell
cavities are completely filled with this substance which is not
visible till it s stainerd blue or dark blue with logwood and amo-
ninm carbonate.  Again if bits of the diseased tissues, untouched
by « steel knife, are placed inan acidulated solntion of potassium
sﬁlpho-cyanirlv, thev take pink or red colour. No wilting or wilted
plant has heen found up to now. which hasnot invariably given
either hoth ar one of these two reactions. especially the blue reaction
with ]',)gwnod and sunmontuam carbonate : these are micro-chemical
tests for aluminium and iron. The fungus myeelium has invariably
heen found only in the plant< in the tissues of which the accumulation
of these salts has heen ascertained by these miero-chemical tests,
Attempts were then made to find if these substances were to be found
inthe tissues of the plants without the fungus. It has already heen
stated that normadly healthy plantsdid not give the reactions dexcribed
above. In wilted areas and in pots containing =oil from wilted
fields a search was made for plants in the eary stages of wilt,
showmg either the presence of the fungus without these salts or
of the salts without the funguz. Up 1o vow no plant has heen
found to show the presence of only the fungus hyphee in the tissues
without these accwmulations of alumintum awd won salts but plants
have been found which lave shown the presence of the salts of
aliminium and iron i theiv tissues. by anicro-chemical tests. in
absence of the fungus. These tests have alko hesn tried with the
tissues of cotton plants attacked by Rhizeconia solani Kunz in
CoPoand Madras (the Madras specimens  were obtained through
the courtesy of Mr. Hilson): but thev have given the same reactions
a5 the healthy tissues ; thus we see that these reactions are peculiar
only to plants suffering from wilt,

When inoculation experiments with the fungus isolated from
wilted plants failed to infect healthy plants. experiments were

made to inject one per cent. solutions of salts of aluminium and
' i 3
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iron in the tissues of healthy plants growing in three feet high ot
filled with virgin soil from a lake near Nagpur. The plants were
over four feet high, the stem about 10 mm. in diameter and ||
lovely green foliage. The injections were made by introducing,
fine capillary end of a bent glass tube, about 10 mm. in dimnvter,
in the stem near the ground level. In no case was the plant givey
more than 10 c.c. of the solution, but it is extremely improhilje
that all this quantity was absorbed by the plant because the injec-
tions had to be given to plants growing out in the open; awl o
account of exposure to strong wind and rain the water-tight conne
tion between the injecting tube and the plant was displaced more
often than not. Whether the plant was injected with aluminiun
chloride or alwminium sulphate or with ferric chloride or ferays
sulphate the appearance of the tissues was the same. Where the
connection between the injecting tube and the stemt had remained
water-tight sufficiently long, it was found that the central tissues
had hecome black and a part of the surrounding tissues had turiel
brown for a distance of about eight inches above the point of injection
and in some cases alsoa few inches helow groundlevel, Mictoseopival
appearance of sections cut from the part of the stem which lad
absorbed the solutions was identival with that of the diseased tisues
of a wilting plant.  Plants injected with aluminium salts gave positive
reaction with logwood and ammonium carbonate and negative reaction
with potassium  sulpho-cvanide,  Plants injected with iron salis
gave positive reaction with potassium salpho-cvanide and negative
with logwood and ammonium carbonate.  Along with the injections
of these salts pure distilled water was also injected in some plants
which served as controls. The internal tissues remained norml
and gave no micro-chemical tests for aluminium and iron sl
The external effect of the injection of sult solutions was drving up
of two or three leaves above the point of injection. None of the
injected plants completely wilted though one or two plants showed
signs of wilting the day following the injection but they soo
recovered. It is probable that sufficient quantity of the solutions
was not absorbed by the plant to cause wilting ; besides the tisues
which had absorbed these solutions aud had thereby ceasal 10
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function, there were a large number of vessels and cells which were
normal and functional. This may be the reason why there was no
wilting of the injected plants. And this explanation seems to he
porne out by observations made at the Nagpur Farm on the wilted
plots in the middle of November and from the pot culture experi-
ments.  On the experimental plot most of the Roseum and AK2
plants had completely wilted but there were @ few plants which
looked healthy.  Bat in cutting open the stems of these plants
it was found that the majoritv of thess plants showed a certain
amount of browning in the vascular tissues. The soctions had
the same microscopic appearance as the diseasod tissues of wilted
plnts. - The fungus hyphe were present in the vessels not in any
conspicuousty marked extent less than in the wilting plants.  The
micro-chemical tests showed  that alwininium and iron had not
acommutlated in all the tissues. The  acenmulation of these salts
was not general but rather seattered. The mujority of the cells
and vessels were functional and perhaps therefore the  Jants did
not show signs of wilting. It s not possible to sav if ese plants
would have wilted if thev had heen allowed to stand longer in the
ground.  The few surviving plants in pots containing “ wilted 7
soll which externally looked healthy. though small in size. in the
middle of November. also showed the claracteristic browning
of same of the tissues and gave positive teactions for aluminium and
won, though the fungus mveelium was not ohzervedinall these plants,

AK2 plants @own in pots containing snd - were carefully
removed without injuring the tap roots amd were transplanted
to jars containing distilled water and different concomrations of
the normal solution of aluminium chloride. viz, 00l per cent,
0005 per cent. and 0000l per cent. The jars were eovered with
brown paper and were kept et in the open. ATl the plantsat first
drooped and shed their laves. New shoots and leaves were put
forth by all the plants exeept those kept in (-0@ per cont. normal
solution,  This concentration of the salt was found 1o he toxic,
These plants wilted and were dead in o week. On cutting open the
plants it was observed that there was the I}‘piull browning of the
vascular strands commencing from top Jownwards, Sections of
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the upper portions of the plants were typical of the normally ity
plants. There was the vellowing of some of the vessels. In se: tigy
from the lower portions of the stem and roots, discoloration «{ t},
vessels was absent. Sections when boiled in logwood solatig
containing ammonium carbonate gave typical reaction of wilty
plant. Not only were the cell walls, especially of the vawyly
strands, coloured blue but many of the cells and vessels were plugg
with a dark blue deposit. This plugging of the lumen wax ngt
visible in the unstained sections.

The constant accumulation of the compounds of iron ang
aluminium in the tissues of wilting plants, the constant absenc
of these accumulations from the tissues of healthy plants and plants
attacked by Rhizoctonia solani Kunz and the complete failure 1
isolate a parasitic organism from the wilting plants, suggest th
the accumulation of these compounds may have some corrclatin
with the wilt and that the species of Fusarium which has been
isolated from wilting plants in different cotton tracts may be
merely a contributory factor in hastening the death of the plo
and that the fungus follows in the wake of the accumulations of
these compounds in the tissues.

I wish to take this opportunity to thank my colleagues, tle
Agricultural Chemists, Mr. F. J. Plymen and Mr. A. R. Padnianalls
Aiyer, the Principal of the Agricultural College, Mr. R. ¢ Ml
and the Economic Botanist, Mr. W. Youngman. for the help they
have given to me in my work.
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THIRTEENTH MEETING OF TIE BOARD OF
AGRICULTURE IN INDIA,

BY
J. C. McDOUGALL, M.A,, B.Sc,

Deputy Direclor of Agrievlture, Southern and Eastern Circles, Central
Prowvinces.

Tug Thirteenth Meeting of the Board of Agriculture in India
was held at Bangalore in the Daly Memorial Hall from 21st to 25th
January, 1924.

His Highness the Maharaja of Mysore evinced his deep interest
in the deliberations of the Board by graciously consenting to preside
at its opening meeting. His Highness, who was accompanied by
Their Excellencies the Resident and the Dewan and other high
officials and notables of the State, in opening the proceedings said
that it gave him peculiar pleasure to welcome the Board to Mysore
because it was the first occasion on which the Board had met in an
Indian State. Referring to the agenda His Highness said that
the questions down for discussion gave hut a faint impression of the
magnitude and complexity of the problems which confronted the
department. His Highness saw. in the development of agricultural
co-operation, the means whereby the depirtment wonld be freed
from the work of retailing and distributing agricultural necessities,
and he hoped that the results of the Board's deliberatious on the
subject would enuble Local Governments to deal with the question
more effectually than thev had heen able to do in the past.

Dealing with the question of cattle inprovement. His Highness
sid that work on scientific lines had barely begun. It was neces-
Wy to lay, at the beginnirg. broad and sourd foundations. A
sound policy and a firm determination on the part of Local Govern- -
ments and Agricultural Departments to carry out that peliey till
Teaults were achieved, were essential to success.

(261 )
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Discussing the question whether or not experimental firp
should be self-supporting, 1fis Highness was of the opinion that th,
expectation that these institutions should be made to pay ly
arisen from a misumlorstnmli'ng of the functions of these furyy
They were really outdoor laboratories for the investigation f
problems connected with the agriculture of a particular area, ay
as such were on the same basis as laboratories maintained Ly
large manufacturing concerns to investigate manufacturing un;i
other problems. No industrial concern would expect its scientific
laboratories to be self-supporting, and in the same wav 1t appeare]
to be extremely unwise and short-sighted to fay emphasis upon tle
money-making side of the experimental farm. A better criterion of
its usefulness was the influence it exerted on the agriculture of the
State. At the same tite it was reasonable to expect that funds should
be expended as coonomically as was consistent with sound work,

In conclusion, His Highness puid a tribute to the excellent
work being done by the Mysore Department of Agriculture undu
the guidance of its present experienced head. Dr. Leslie Colema,
and to the real progress which had been made inall parts of lidia
since the Board first met 19 vears ago. The immense distane
which lay between Indian agriculture in its present state and luliw
agriculture as it should be, called for the most strenuous efforts
the department could put forward and for the most loyal suppurt
and recognition of the department’s work on the part of Lowal
Governments.

In his reply to the address of 1L H. the Maharaja of Mysore,
Mr. 8. Milligan, President of the Board, expressed the appreciation
of the members of the Bourd of His Highness's kindness in inviting
them to hold their biennial meeting in Mysore. Not only was this
the first occasion on which the Board had met in an Indian State;
it was also the first occasion in the history of the Board on which
a Ruling Prince had consented to preside at its opening mecting.
The occasion was unique and, if he might say so, inspiring. My sore
was Justly proud of its position among Indian States not only in
respect of its agricultural development but also of the rapid strides
it had made along other lines of advance—social, economic and
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sientific. Tt was a well-known fact that the prosperity of the State
was due in no small measure to the incessant and unsparing efforts
of its highly enlightened and sympathetic ruler. He was sure that
the words of encouragement His Highness had been kind enough
to say would prove an incentive to further work not only in Mysore
but throughout India.

Jontinuing, Mr. Milligan said that the Board had been associated
with the work of the Agricultural Department in India since its
reorganization nineteen years ago. It had been of extraordinary
valite in the development of the Tmperial and Provincial I)epartmenés
in that it had sueceeded in preserving a wide ontlook amongst workers
in the provinees and hud heen the means of promoting collaboration,
wnity of purpose, and standardization of agricultural education
throughout India, to a degree which would otherwise have heen
impossible.  Since they last met, the Agneabtural Departnent as a
whole had had a verv anxious time owing to the financial situation
which appeared to have a tendeney to become chronie. - Although
the current activities of the department hal not been affected to
any considerable extent, financial stringency had unfortunately
stood in the wav of the development which had been so seriously
delaved during the war. Recruitment of experts to existing
vacancies had been limited and there were still no fewer than 41
vacancies In the Imperial Service.

Financial considerations had made it impossible to proceed with
the scheme for the provision of post-gradunte training to qualify
Indians for admission to the Imperial Service. A beginning had,
however, been made in providing post-graduate  training o
sciences allied to agriculture, including animal  husbandry
and dairying, and a  similar  training for  veterinary officers
had been arranged for, «s an experimental measure. at
Muktesar. Another important development was the transter of
Bangalore, Wellington and Karnal dairv and cattle-breeding farms
from the Militarv to the Agricultural Department with a view to
provide experimental and educational facilities. A dairy manager’s
course had been started in Bangalore which would qualify students
for the " Indian Diploma in Dairving.”
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Before introducing the items on the agenda, the Presijent
made sympathetic reference to the losses which the departinen
had suffered in the deaths of Mr. Pettv, Mr. Henry and Thuky
Mahadeo Singh, all in the prime of life and of much promise, He
desired the Board to formally express its svmpathy with thej
relatives. The proposal was carried in silence, all member
standing.

In conclusion, the President informed the meeting that the
Hon’ble Sir Narasimha Sarma, Mr. M. 8. D. Butler, and Mr. Granthan
had asked him to express their deep regrets at their inabilitv to
attend.

After appointment of Committees to deal with the various
subjects, the Board proceeded to the consideration of Subject I
To consider the progrcss made i giviny effect to the recommendations
of the Indian Cotton Convmittee for 1917-1% with speetal vefercice to
(a) the work of the Central Cotton Conuittee ; (b) the recommic ndutions
of the Board of Agriculture of 1919 i reqard to cotton marketing.

Mr. Burt, Secretary of the Central Cotton Committee. on by
invited by the President to give a short sketch of the work of the
Commiittee, said that their annual report showed that the recommen-
dations of the original Indian Cotton Committee had been amply
justified. They had now an unique organization on which all
sections of the cotton industry were represented. They had funds
raised by the industry for its own improvement provided by the
cotton cess, and liad heen able to start a well-halanced research
progranune with the feeling that it wax adequately financed.  The
results already achieved were due, in a very great measure, to the
whole-hearted support of all sections of the cotton trade. Their
policy in regard to agricultural research was to make funds available
for special investigations and, wherever possible, to supplement
the work of the Provincial Departments. The Technical Rescarch
Laboratory under Prof. Turner would, they considered, be of spocial
value to cotton-breeders in their work on new cottons.

Steps were being taken to prevent the introduction of the
boll weevil from Ameriea into Indin. The Government of India
had provisionally accepted the Committee’s proposal that the
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Pests Act should be put into force, that all American cotton should
be fumigated on arrival in India, and that Bombay should he the
onlv port of landing.

The improvement of cotton marketing was a separate subject,
The Cotton Transport Act had been passed by the Indian
Legislature and was now in force in practically the whole of the
staple-growing parts of the Bombay Presidency and would soon,
it wae hoped, be brought into force in Madras and the Central
Provinces.

Recommendations for the regulation of gins and presses,
embodying provistons which would enable Provincial Governments
to introduce a svstem of licensing, were still hefore the Government
of India, but thev had every reason to expect legislation at an
early date. When that was done, they would feel that two out-
standing abuses which not only caused considerable inconvenience
and annovance to the cotton trade, but also verv serious economic
loss to the cotton-grower. would be considerably reduced.

Dealing with the question of cotton marketing, Mr. Burt
said that the Central Cotton Commuttee had practically adopted
the recommendations of the Board. Thev had submitted draft
rules for the working of markets on lines similar to those in Berar.
Their recommendations went further than the practice in Berar
in that definite provision had been made that half the members
of the market committee should be representatives of the cotton-
growers of the area served by the market.

Mr. Bart invited the upinion of the Buard on the question
of the publication of cotton prives.  The point at issue was whether
Bombay prices per Ahandi of ginned cotton should be posted or
whether kapas prices should be notitied. A possible method would
be to convert, not the prices of ginned cotton but the differences,
into terms of kapes. e.g.. Rs. 5 per khandi in Bombay might corre-
spond to a rise of, say. 3 annas per maund of kepas in the local
market. The ensuing discussion brought out som> differerices of
Opinion, but the majority were i favour of publishing lint prices
and, at the same time. indicating the extent of tie vise and fail of the
market by the method suggested by Mr. Burt.
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In a discussion on the operation of the Cotton Transport A
Dr. Mann said that many unforeseen difficulties had arisen. Ty,
points he considered to be essential ; one was that small areas shiylg
be avoided. Such areas had caused difficulties in the Bonbay
Presidency and would probably necessitate modifications in fhe
notification in the near future. Secondly, it was essential to deal with
road transport which he considered to be the key of the situation,

The Board then proceeded to discuss Subject 11— The wtiliz.
tion of indigenous supplies of phosphates.

The President said that the question had been referred to
Committee of the Board in 1917, After considering the report of the
Committee that Board recorded the vpinion that a survey of the
resources of the country in mineral phosphates should be undertaken
by Government and that Government should maintain contrl
over all the internal mineral seurces of supply.

The supplies of phosphatic manures in Indiu consisted of raw
mineral rock, bones and fish manures. Nothing had so far heen
done to develop the supplies of rock phosphates.  The supply of fish
guano varied with the nature of the fishing season. Bones were,
therefore, probably the most important phosphatic manure i
India at present. 'The question of restriction on the export of
bones had been considered by the last Board wlich was of opinion
that it was doubtful whether restriction would achieve the end
desired, but the Board had requested the Government of India to
form a Committee to consider the question of the retention of the
manurial resources of the country and to suggest a constructive
policy to that end. The Committee proposed had not heen
appointed.

Mr. Hutchinson referred to the article published by him in the
January 1924 issue of the *“ Agricultural Journal of India ™ on the
possibility of making mineral phosphates available by natural bac-
terial processes. He did not know how far the process was applicalle
to bones, but the indications were that the process would be just as
applicable to bones as to mineral phosphates.

Mr. Anstead pointed out that Mr. Hutchinson’s work and ther
own had shown that indigenous phosphates could be used in Indiy,
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and particularly in Madras, but the great difficulty was the cost.
In Madras fish guano and bone dust were being sold to firms for
outside export, and phosphates were being utilized for mixing with
sther manures for export. He thought that depusits, such as the
important one at Trichy, should be lovked upon as the property
of the State. In reply to a question on the extent to which export
was depleting the supply, he said that no reliable figures were
available.  The main consideration was that the supply was
limited.

Other members spoke on the benefit of phosphatic dressings
on various crops. It was finatly  resolved —

That Government he asked to give immediate effect ty the recommendation of the 1922
Buard with reference to the appointment of & Committee t investigate the cconumic position

of indigenous fertilizers in India, and to, formubate a detinite conistrictive policy tu ensure their
use for the benetit of the Indiun ryot.

That in the opinion of this Buard, the utilizgtion of indigenous phosplistes in Indis would
be fucilitated by local investigation of the method of b teviodigical solubilization by sulphur.

oxidizing bacteyie, and this mcthod “ould, therefore, reveive the particnlar attention of the
expert stall of the varivus Agricaltural Departments, which should, +f necessary, be strengthened
for that purpose.

The second and third davs were devoted to the consideration,
by the several Committees, of the subjects with which they had
been appointed to deal and to the drafting of their reports.

The Board reassembled on the fourtl day when the following
resolution was unanimously adopted : -

That the Board desires o express its satisfaction thit w0 many of the recommendations of
the Indian Cotton Committee, 1917-15, and of the Board of Agriculture, 114 have been ziven
effect to,  fu particular, it desires to plive on record its dppreciation of the support woich the
Central Cottun Committee has received from all sectivns of the cotton trade.  The Committ e
bas already achicved important results and this is due in a large mewsure to the sericns way in
which commercial men of standing have given their time and thought to the work of the
Committee,

The Board then proceeded to consider the report  of the
Committee appointed To reciewe the  progress made in non-credit
agricultural co-operation in India and to consider ways and means of
stimulating further progress (Subjeet 111),

Dr. Mann, in presenting the report. said that the subject
referred to was an exceedingly wide one and one that would become
of increasing importance in the future. Hence the Committee
bad been able to deal with only one or two aspects of it.  The
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first part of the report dealt with the relationship between ordivary
agricultural propaganda and the utilization of co-operation fq
bringing that knowledge into general use. There had been a big
hiatus in the past between demonstration and actual practice, .ng
the Committee thought that the best method of bridging the hiaty
was to organize bodies of cultivators into co-operative societies,
The Committee recognized that it was in cc-operation with the
Co-operative Department and with co-operators generally that t}e
extension and general adoption of agricultural improvements hy
its greatest chance. Paragraph 6 of the report went further in that jt
suggested that the staff to be utilized should be combined agricul-
tural and co-operative ; whether the propaganda should be directed
and controlled by the Agricultural Department or by the Co-operative
Department was a matter on which the Committee had beey
unable to agree, and which seemed to depend on the varying
conditions obtaining in the different provinces.

Referring to the second part of the report which dealt witl
co-operative sale, Dr. Mann said that the Committee had advanced
certain proved principles on which co-operative sale was most
likely to succeed. One was that large sale units must be dealt
with so as to enable a society to exert a perceptible influence aver the
whole trade in a particular commodity in a given arca, therely
securing to the society the hest terms possible, Again it was
necessary to realize that amateur munagement was useless in
enterprises involving difficult commercial trarsactions. Co-operative
sale was an intricate and delicate business and must be developed
under expert professional management. Further, the Committee
emphasized the necessity of a definite economic advantage to the
members of the society from the beginning.  Co-operative purchase,
too, was very largely conditioned by the same considerations which
had been mentioned in connection with co-operative sale,

The Committee had corsidered other forns of non-credit co-
operation but had not been able to make any recommendation with
regard to them. ‘They recommended finther examination  of
the whole subject at the next mecting of the Board in the Lt
of the additional information which would then be available. In
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pa: jcular, the Committee would draw attention to the work heing
do » in the Punjab by Land Consolidation Societies.

After a long discussion, which dealt mainly with paragraph 6 of
the Committee’s report, the President said that the divergence of views
would seem to justify the inclusion of that paragraph in the report,
an that on the whole the paragraph. as it stood, might he taken
to rxpress the views of the Baard.  The report of the Committee
was adopted unanimously, as was a resolution to the effect that —

The Busrd recognizes the fundumentad importanes to agricnlture of the work on consoli-
dation of holdings that is beiny carried vut under the influence of the Cocoperative Department
i the Punjab, and wishes to bring the fact prominently to the notice of Local Governmenta.

The report of the Committee on Subject IV—Is it possible and
desirable to make Government farms, including experimental, caitle-
breeding. seed and demonstrotion farms. pay 7 was introduced
by Dr. (louston.  The subject. he said. was a very  important
one inasmuch as it had been the hasis of a great deal of unimformed
criticism on the part of Provineial Councils,

Mr. Henderson agreed that the subject was important. not only
on account of the existing farms, but also from the fact that all
new schemes were liable to be considered from a financial aspect
only. This might prove a great hindrance in the many special
investigations which had to he carred out from time to time.

The following resolution was carried mnaninously :—

This Beard is of the opinion that the cxsentiad fotar in the working of o Government

agricultural station i the fulflment of the specitic object or abjects for which the stition is

established.  While realiving that the stution shoubd be munazed as eeonnmiclly as possible,
the Boand is of opinion that the finaneial wepect is of entirely secomdary impartinee and should
nat he allowed to interfere with the abject ar objects of the stition,

Mr. Burt presented the Report of the Committee appointed to
deal with Subject V—To consider the steps taken to give effeel to the
recommendations of the Board of Agricultuie of 1919 for the improve-
ment of (a) forceasts. (b) final statistics of the arca and yield of erops
i India.

The Committee proposed the following resolutions for the
consideration of the Board and these, after diseussion, were adopted
unanimously :—

The Board regrets that not ouly have many of the recommendations of the Board of Agrie
eulturo of 1919 not been given cffect to, but that on tho conteary reduction of statistical staffa
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and of compilation has made the preparation of relinble orop forecasts mote difficult tha}n bifure,
They desire to emphasize the importanee to the country of accurate agriculturl statistics 4y
of proper forecasts for the major crops.

The Board observes with regret that only in one province does the recommendation of th,
Board of Agriculture in 1919, that each Director of Agriculture should be provided wigy ,
qualified Statistical Assistant, appear to have been adopted. They are i;tmngly of wpiniog
that the appointment of such Statistical Assistants is an absolute necessity if any real inyugve
ment is to be made in forecasts.

While every effort sheuld be made to take the fuilest possible advantage of trade statistiey,
it is not possible to obtain from such statistics the figures for the total production from whicy
to calculate the standard outturn per acre. Crop-cutting cxperiments must remain the by
of such standards. ,

The atandard outturns for various erops now in use have resulted from crop-cutting expu.
ments made over a number of years, verified by such information as hus been availalle fry
trade stafistics. Changes should only be made a3 o result of crop-cutting experiments suf.
ciently numerous to possess & definite statistical value.  In choosing fields for crop-iutting
experiments no attempt should be mads to select average fields, but the selection should be mude

“purely mechanieally so s to givea statistically tandom distribution.  Changes fn the standip

vield should not be made as a result of dixcrepancies boonght to light by trade statistio.
‘su(-l\ diserepancics occur in the product “eondition factor < standurd vield,” and the faul i
most likely to lie in the interpretation of the primary condition reports.

In the opinion of the Board of Agriculture the first stepinany sttempt to improve statistics
should be to appoint a Statistical Assistznt wnder each Dircetor of Agriculture with an adequate
staff for the carrving out of crop-cutting experimentson a limited seale with the ubject of deter
mining how such experiments ean best be vonducted fur the province generally.  The araw
nization subsequently required could then be determined.

The Board of Agriculture strongly recommends that the compilation of rail-borne trole
statisties should be revived. as these statistics provide for many crops a most important check
on the estimates ¢f prochuction in addition ta information essential to the study of the
economic progreas of [ndi

That this Bowrd endorses the recommendation of the Indicn (otton Committee, the Bounl
of Agriculture 1919, and of the Indian Central Cotton Committee, that weekly returns from «
cotton pressing facteries of cotton pressed should be made compulsory as early ng possihle,

That in all cotton-growing provinces a definite effort should be made to obtain o reasonbe
estimate of the amount of cotton consumed in villages, whether for hand spinning or for dnvesti
purposes.  This could proliably be done by a detailed statistical study of the information avait-
able for individual internal trade blockes Roadeborne trade wonld alsa be of jimportanee 1l
the extent of thix would neeessitate speeial loeal enquiry,

The Board then passed to a consideration of the report on
Subject VI, the terms of reference heing. To consider the recommeida-
tions of the Sugar Committee velating to the future of the Coimdbuitor
Sugarcane Breeding Station. and o make recommendations.

Mr. Noyce i presenting the report said that one or two poins
called for comment. In the first place the sugarcane station nu
be made an Imperial institution because they were more likely
to get the necessary funds from the Central Government than
from the Madras Government. The second point was that his
Committee did not endorse the view that work on the evolution o
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improved varieties of cane for Upper India, which would withstand
the indifferent usage of the ordinary cane grower, should ba aban-
doned as impracticable. His Committee thought rather that it
should be encouraged. Conditions had changed since the report
of the Sugar Committee had been published, and it would be
impossible for some years to establish an  All-India Sugarcane
Research Station.  In the meantime they should take things as they
were. Cotmbatore should he made a breeding centre for the whole
of India, and other research work connected with sugarcane should
be left with the Provincial Depurtinents concerned,

Several members of the Board gave particulars of the excellent
results which had been obtained with Coimbatore varieties in the
provinces.  The report was adopted and the following  resolation
passed unanimously -

This Board supports the rccommendations of the Indian Sugar Committee that the Coim.
bature Cane-breeding Station wnd the pust of Sagarcane Expert shoddd Ve nede permanent
and that the station should be transferred to Tuperial control. 1t further recommends that
mmediate effect be given to these reconaend.tions. It stromgly supports the recammenda.
tion of the Snzar Committee that the scope of the station should be enlireed in order to include
the hreeding of new varieties of thick cane for Peninsular Indic, Burna and Assam, and considers
that the area and stafl of the statinn should be increased immediztely for this purpuse.  In the
meantime, every effurt should be made to commence work on brevding thick canes with the
facilities at present available. 1t would add that even for work on thin ces an extension of
the present area is highly desirble,

M. Fletcher then moved a further resolution to the effect
that- -

This Board endorses the recommendation. in porerapls 247 of the Repert of the Indian
Sugar Committee, that the staff of the Fiperial Entonndagist should be strengthenad by the
Gpintiment of an additionad Entomolosist whose prinvipal duty would be the investigation of
cte pests. In view of the Loge recurring Lases at present cansed by borers and other cane
pests, the Board considers it desieable tht stejs be Gaten o, carly as practicable to put this
teeommendation  into ofeet,

Some years ago, he said. they had thought that sugarcane
borers were of ane spectes which could be trapped by growing maize.
Ater mvestigation. however, he had found that there were quite
4 number of species but it was impossible for hin to proceed further
W the investigation which, he considered, required the services
of 4 whole-time officer. Unfortunately no steps had Dbeen taken
t appoint one.

The resolution was passed unanimously.
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On the fifth day the Board took up the discussion of the report
on those subjects on the agenda which had been referred to the
Cattle Conference (Subjects VII, VIII and IX).

Subjéct VII was with reference to the curriculum of the Imyirig]
Institute of  Animal Husbandry and  Dairying  at Bangnlor,
Mr. Milligan, who presented the report. sald that the Conference hag
unanimously approved of the institution of an Indian Diploma of
Dairving and had agreed to the curriculum drawn up by the Irupers)
Dairy Expert, but recommended that one extra subject, viz.. that
of the principles of co-operative dairving, should be taught.

The Conference generally agreed with the programmes laid dowy
for the Pusa, Bangalore, Wellington and Karnal Dairying and Ceifl-
breeding Farms (Subject VIII).

At Bangalore it was recommended that the system of hreeding
towards Ayrshire and Helstein stock should be continued ; that 4
small pure-bred Sindhi breed be maintained ; that a small pure Jersey
herd be built up ; and that a small herd of Murra buffaloes be kept.

For Wellington the Conference suggested that, in additio
to breeding towards Avrshire and Holstein stock, a few thorongh-
bred Ayrshires should be imported and an attempt made to produee
pedigreed Ayrshire cattle there.

The development of a pure herd of Thar-Parkar cattle at
Karnal on dual-purpose lines was approved, as was the crossing
of a number of Thar-Parkars with European blood for expen-
mental purposes. A small herd of pure-bred Jersevs would be
maintained to test their ability to stand climatic conditions. It
was further recommended that the development of the Hariam
breed on dual-purpose lines should be undertaken.

It was agreed that the pure Montgomery herd at Pusa should
be maintained and developed ; that further selective breeding
should be done in connection with cross-crosses ; that cross
breeding experiments should be maintained ; and that half-hred
Ayrshire-Saniwal cows should be sired by a first clags Montgomery
bull of milking strain with a view to maintaining the milking
qualities of the half-bred and restoring the immunity to disease of
the Saniwal.
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-

With reference to Sulject 1X--A veview of the steps being
wden by Provincial Governiments towards the improvement  of
cattle -Mr. Milligan  said that thev had made a very detailed
examination of the eattle-breeding programmes of the varions
provinces and Indian States and their report was on the whole
.;‘imp]}' a confirmation of the programmies  sulmitted. Thev
consilered most of the schenes to be on sound lines, the main
ohject being improvement of the local hreeds for dual purposes.
But at the same time the Conference considered that nothing
like the amount of time and money was being spent on the subject
that 1t deserved.

Before the formal moving of the adoption of the report of the
(attle Conference on Subjects VII VI and [N, three resolutions
were proposed as follows and carried unanimousty :—

Thiz Bonrd wishes fo emplasize the fundanental impatonee of e work an srimsd notiis
tion which ix being done by the Tnperial Physiclozicd Chemistc 1 desives b impress wpn
Laerb fiovernments and Departiments of Aericalture the obsohite nevessity oL oropention with
the hnperial Phyvsinlozical Chemist in his work.

This Board expresses its appreciution of the vadue of the wark done by the Militues Dajry

Department in preserving and grading up the Naniwal brecd of mileh cattle wnd des res 1 thank
thet department for its assistunce and co-operation. mere espeei dly i handing over for the
use of the eattle - breeding aperations, the farms at Bangdore, Karnal .oid Wellington, and trasts
that it any future date the dispersal of iy pedigree hends s contemplated the Aoriealturd
Department muy be given the first offer of taking over the herds ns o whole, :

The Board wishes to bring to the notice of the Gavernment o f Bihor and Orisa the vilue
of the results achieved in other provinees - particularly in the Punjab mnd Bombaye=by the
definition and improvement of popular tvpes of cattle throueh the establishment of breeding
herds. The position of Bibar as the chief brecding sround for cattle imported by Bengal sees to
gigantee that similar work in that provinee, besudes mising the value of the locad cattle for
the ealtivatara® own vse, would greatly inerease the valoe of an slieady Inportant and profitable
trade,

The Board then returned to the report of the Cattle Conference.
The Conference had not onlv discussed the items referred to it
o the agenda of the Board. but it had its own provisional
programme in addition. The question then arose whether those
further items, included in the report of the Conference. should be
incorporated in the proceedings of the Boawrd. .\ long discussion
ensued, the main point at issue being a recommendation of the
Conference with reference to the encouragement of fodder cultivation
by means of water and revenue concesstons. Tt was finally resolved- -

That this Board adopts the report on Subjects VIT, VI and IN of the Cuttle
“onferenes,
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The Board supports the following recommendations of The Cattle ‘onference :—(1 [
in future a Conference un similar dines and of similar composition and size to thinbe
vearly at centres fo be agreed upon, the place of meeting to be selected by each (g,
Eur {ts succeeding  meeting,  The  Conference further  recommends  that the | ity
for providing facilities to cuable all officers interested to attend this Conferenee be by, “".‘i
upon all Loeal Governments and Jodian States,

{2) That a Central Burew of Aninal Husbindey be established at Pusec under the gy,
rriad Nprieultog

of the Agricultural Adviser to the tovernment of fndi and with the Tm

Qeeretary, amd that the Secretary be given suflicient technical and elevien? assistanes ¢,
yuately ;{ml with the work of this Bureaw as it developa The main fonctions of this By,
eommence with would be:—
(¢} The cellection and dissemination of infurmadion concermng cattle brecds
allied subjects,
(B) To assist in the disposal o surplis pedicreed stock specially from Governmens 1.0
() The standardizing of methods of milk recording sond breed vecards to head oy
Local Covernments and Indian Rtates
(¢} The maintaining of seneral herd bonks of breeds, or of milel eatthe as st
specitie breeds, forund inwote then one provinee or State
() The encouragement of the e and use of pedicree f etack,
{/} "The keeping of the iattle breeding departments of Loval Governments ond iy
Stutes, and thase specidlyinterested in seientitie eattle dloeeding, in G !

each other.

Subjecf X—=To review the PrOgress i the use Qf l‘ll//l/m‘m(
mnplements and 1o wiake recommendations-had heen veferved o
Committee, but the Chairman expressedtregret that, owing o the
paucity of information at their disposal, his Committee had ey
unable to submit a report. It was ultimately resolved—

That every effort should be mude to enlleet all reviews on the progeess made alons

lines of the terms of reference fram ali the provinees and Tndian States and that o !
embodying the information contained in theswe reviews e pablished by the Aoyl
Adviser to the Government of India.

The last Subgect XI- The desiralulity of bringing waste -l
under cultivation—was then taken up by the full Board. Tl
discussion brought out the conditions under which land was allowel
to lie waste. These were bad communications, fragmentation ol
holdings, scanty rainfall combined with light soil, insuffivient
labour supply, the effect of the famine and, in the Punjab in parti-
cular, the disinclination of the rvot to cultivate more than a givn
area. The remedies suggested were: loans by co-operative sovie-
ties to cultivators who lacked the means to break up the laul:
consolidation of holdings; the evolving of early-ripening vavicties
of crops for areas of light rainfall ; introduction of improved plougzhs
which would in some measure counteract the scarcity of labowr;
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ud the mse of fractors ancl heavy plonghs to hreak up Lind whieh
pl oecome infesterd with deep-rooteld weeds,

Before the procesdings terminated, the following vesolution was
adopred unanimously : -

1 Board desires to express its grcteful thanhs to i Hirline < e Maharafa of Mysore

for 11 interest he has taken i its proceeding < and for the hospat Bty s Wi by 200 enamah

s to it in Bangalare ol Mywire, Boaiey degion o, express to D Cotegugy and the

e < 1 the Mysore Stode it< hivh appresiation of Op oxed Lo the rromemint e de

ar i meetine o e Boed

The President in his elosing speach voviewe ] the progress the
Board Tad made sinee its ineeption. andpaid a tiibats t e valuable
asistanee it beed veceivel fram the Loree by of experienced
llicers of other departments who Bl assiste ] v its deliberations
frony time to times This was the fast Board which he wonld atter] ;
Te thanked themall for the toleranee and unepinloing help he Tad
alwavs been acconded,

Cal. Walkers in proposing o vote of thanks to the Presidernt,
wished T all sueeess in s fature career, They all appreciated
s sterlimg qualities and the splondid work he bad achieved in
India.

By the courtesy and haspitaiity of 11is Highiess the Miharaja
of Mysore. the members of the Board wete given an appertty,
hefore dispersimg. of visiting the capital of the State, The auests
proceeded to Mysore by special train on the evening of the 23th
and every arrangentent was made for their comfort dming their
visit. Among other places of interest visited on the 26th were the
Palace, the Palace Dairv. the Silk Farmoand the Krishnaraja Sagar

Works,



AN TMPROVED METHOD OF LUCERNIE
CULTIVATION, 11

BY

ALBERT HOWARD, C.LE., M.A,,

Linperial Econowic Botanist.

A1 the previous meeting of the Indian Science Congres.
(Lucknow, 1923) an improved method of lucerie  cultivation
suitable for alluvial soils, was described.r This consists i growing
the cropon flat beds, two feet wide, with irrigation clhannels, o
foot wide, between the beds. These channels act as drains during
the monsoon and help to maintain the weration of the soil of the
beds. The seed is sown on the beds and in the rrigation channels.
so that the stand appears to be continuous and no hare grotml i
visible.  Tn the rains. the plants in the trenches die out. By tlis
system, high vields are obtained. the texture of the soil i presery .
the amount of irrigation water needed is substantially reduced while
weeds give little trouble, A plot, sown on October 20, 1921,
gave eight cuts up to July 11, 1922, at the rate of 70000 1.
of green fodder to the acre.

In October 1922, an experiment was begun at Pusa in onder
to compare the growth of lucerne on the ridge and on the flat b
system. The plots were one quarter of an were in area and were in
duplicate. The lucerne was sown on October 22, 1922, after
green manuring with sanai (Crotalaria juncea 1.) and oil cake.
the rate of ten maunds to the acre, was applied some time Dhefore
sowing. Higher vields would probably have heen obtained if 1l
soil had been richer. The crop on the ridges and on the beds was

* A paper read before the Agrienltural Seetion, Tndian Seienee Congress, 1924,
* Bullelin 180, Agri. Res. Inst, Pusa, 1923.

( 276 )
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verv uniform, that in the trenches, which was sown too late, was
pm;r. This materially reduced the total vield. The hot weather
of 1923 was not at all severe while the rainfall was only 2837 incles
compared with the Pusa average of 47°5 inches.  These circum-
stanves greatly favoured the crop on the vidges which, in noral
vears. dies out durtng the hot months of Apvil and Mav, The

number of cuts was eleven and the vields are given in Table 1.

Tabre I

The yicld of lucerne on flat beds and ridyes ol Pusa.

' i | : ! |
First | Second ; Third § Fourth | Fifth Niath  Seventho Eighth o Ninth ' Tenth . EKlev
ot iocut i cut cut cut cut cut ent ent b
Der. 1714 P Febo2s tMars 290 May 50 May 24 Cdune 16 July 120 Aae 7 [ Nept. 70 Oet
1422 1 | 1923 423 1023 1023 [HRE S KA LR B
AR AU R B i ‘ |
. =, H. », ! HiN ~, m. <, I X, m. =, ' i, ., i, - Ny ~ 1 ~.i .
!
JooNS I8 23020 IS 1IN 23 15wl o2 le 5 e 4 T o 5

AL P 200 02 31 T6 35 7T o2 oo Os s b AT [ o 2n AN IS

It will be seen from the figures that good cuts were obtained
from December til Angust after which a rapid falling ofl in growth
tonk plave. The second hall of the rains = the peiod when the
Pusic soll loses its permeabilitv. The pore spaces hecome water-
logged and soil weration is ditienlt.  Although the season favoured
the vidges and the irrigation trenches did not hear o full crop.
the total vield of the beds execeded that of the tidges by 44 maunds.
over ten per cent.

The great advantage of the heds over the vidges hesin the saving
of water, Iu the experiment. the irvigation water sed was not
measwred direetly but wax determined by noting the tine taken -
the pumping engine heing worked ax uniformly as possible during
tich watering. Between October 23, 1922, and June 11, 1923,
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the plots were irrigated twenty-one times. The total time tu..
in watering both sets of beds was 40 hours 27 minutes while .
corresponding ridges occupied 31 howrs 49 minutes.  Assuming tue
the flow was constant, the saving of water in the bed system .,
25 per cent.

A further advantage of the bed svstem is that hucerne
be made to behave as a perennial in Bihar, when the fodder obtaine
in the second and third vears s much more luscious than that of 11
first season. To accomplish thix, the old crop niust be manume
and well cultivated in October as soon as the rains are over,
This 13 done by top dressing with Chinese compost, at the rate of
20 carts to the acre, and breaking up the soil thoroughly with viv.
hoes after whicl the beds and channels are re-made. A plot treated
in this way is now mits third seasonand is still doing well.  Another
benefit obtained by renovating the old cvop is that green fodder i
available in November and December at o time when the stpplies
of this material are often short. Cultivation by itself is not sufficient
to renovate old lueerne in Bihar,  Organic matter is needed as well
A recent trial varried out at Pusa showed that the result of 1op
dressing old Tucerne with Chinese compost once after the rins was
to increase the yiell of the next twelve montis by 70 per cent,

In previous publications. the advantages of a supply of w!
lucerne hay in India have heen eimplisized. This material. o
is well known, is an excellent fodder for all kinds of live stok
and when pressed into bales is very valuable bothy Tor wilitay
purposes and as ac Lamine reserve, 1 should ke o reply to tao
criticisms which have beer nade to this suggestion. The fiest -
that lucerne will not keep during the rains in India.  Lucerne bal-,
compressed to the Army standard of 90 cubic feet 1o the fon, have
been stored for six years on an open verandah at Pusa and the
fodder 15 still pulatable,  Loose hay suffers no damage during i
rains when stored in un ordinary blsa shed. The seeond critici=n
is that lucerne hay cannot he made in India without loss of leal.
the most valuable portion of the fodder.  Excellent hay s e
i the ordinary routine at Pusa at all times of the vear excep!

during the monsoon and no loss of leaf takes place even in the dric !
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geatlor. Such dange is easily avoided if the fodder is always
pandled when it is slightly damp with the moming dew. [t is
possii;!e that the difticulties encountered in making lucerne lay
may he due to want of skill on the part of the labour employved.
i 0. this can easily be remedied by importing, for training purposes,
o fow intelligent cultivators from the tobaceo tracts of North Bihar.
Here the people are accustomed in tobaceo curing to handle, without
hreakage, a very brittle product. It is much easier to make good
lierne hay than it is to cure tobacco.

Two things are necessary before lucerne can be introduced
ito the Tural economy of the country good demonstration work
and a reliable supply of seed of a suitable variety. To initiate the
Jemonstration work, it is suggested that every Government furm
Qould maintain a well-managed plot of Tucerne for the use of its
work cattle. The seed supply is a more difficult matter as inmany
places Tucerne does not seed well. Prelimmary - experiments,
caried out by Mr. Habonto Banerji. MXc. @ Research Student
i the Botanical Section of the Pust Institute, indicate that the
fertilization of the loeerne flower is limited Dy temperature, Well-
developed pollen graims are formed even in the hottest weather
hut they do not germinate wnless they are artiticially cooled, Seed
srowing iy therefore likely to he most suecessful in the colder parts
of North West India and on the mare elevated regions of the
Peninsada, Some of the hill tracts, including the Kashmir valley,

mav also contribute to the seed supply.



TiE SUN-DRIED POONA FIG.

BY

(o8 CHEEMA, M.se.,

Horticulturist to the Government of Bowbuy ;
AND

N. R. GANDHI, B.Ae.,

Bowbry Agricaltural Departogent,

TuEe growing of figs in Western India is almost @ specialivy o

the Poona District. - But. in as much as thev will not carry Lo,
good condition, the cultivation, for which the tract is very suitali,
cannot expand bevond a very small avea. At the same tine. the
Bombay Presidency alone imports nearly five lakhs of puttids of
~dried figs from abroad each vear. clieHy from the Persian Galf
Afghanistan and Greece.  The hest among these figs are sold
R 18 per pound in the nonths of Angust and September i the
Bombay market, but if the Poona figs can be dried satisfctonlh
and put on the market. they can he sold at ten annas a potnl and
still wield o handsome profit, and will he m great demand, especially
from June to Neptember. when there is a0 searcity of foreign s

I any case dried figs have w world market. The prine ipal
exporting centres hefore the war were Turkey (by Lar the Louey)
Italy, Greece and Algeria, while the large conswming countrie
were the United Kingdom, the United States of Amenea, Ansire
Hungary, France and Russi. To capture the foreign narket »
perhaps o far distant goal, butit is certainly well worth while 1o s
whether good dried figs can be econotically produced suitable Lo

_the Indian market. If this were found possible, the present areqd ol
figs in the Poona District (1,064 wcres) would soon rapidly increase
( 280 )
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v Yaonia e i ¢ \(li o ) : ,

The Poona illg is a medivm-sized, bell-shaped, light  purpie-
coioured fig and is, in good samples, nearly six inches in circun-
] . Y f 3 The <f: -
ference at the .bro(u]o.st end.  The stulk is long and the apex flat,
The skin s thin, ridged, slightly downy. and is easilv removable,
The pulp is rosy red. The seeds are soft and without a kernel.
The average weight of the fresh fruit is one and a half ounces,
On analysis, in the chemical laboratories of the Bombay Agricul-
tural Department, the fresh fruit gave the following figures ; —

Per vent.

Moisture

T30
Reducing sugsrs .. . . . 152
Nonereducing sugurs 21
TouTAL stGAR - .. .. N 175

The completely dried fig gave the following additional data oy

analysiy 1-—
Percent,

Ash o " . . . R
Ether extract .. .. .. .. o7
Proterds .. . . .. . 47
Digestible carbahydrates . .. .. W3
Waody fibee .. .. . .. 2

The dried figs which we lave been able to prepare from these
frutts are not so sweet and aromatie as the first grade Smiyvima fig.
but their size, calour and the softne s of the meat are very attrac-
tive.  Their market quality 1s at least as good as that of any dried
figs available i the local market, and is probably superor 1o all.
Un analysis they gave the following figures. compared with those of

foreign figs avatlable :

i
P Medsture | Beduomg sugaos

l'er cent. : Percent.
Sun-died Peona fig .. ‘ 1025 “ 4300
Persaun tig, Ssple | .. 1945 ‘ 1630
Persian fig, Sample 11 . )’ 1000 f 4370
Afghanistan tig . i 1904 : 1664
Girecinn fig o ! 673t
i
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The process of dryving and curing figs differs somewhat i,
different countries, largely on account of the differences in i},
cultivated figs themselves. They are extensively dried in 'l'mi\-q-
in Asia, Greece, Italy, France, Spain, Portugal and Egvpt and 1
recently in California.  In Asia Minor and Greece, figs are auly
sun-dried on drving Hoors, In Halv. figs are split lengthwie,
dried in the sun. dipped for a moment e botling water, whicl 5
then drained off. In France they are exposed to the sun as iy
Turkev. and then after two or three days’ exposure, they e
sweated for fortv-cight hours in boxes and again finaly dvied iy
the sun.  In California fresh tigs are treate:d with burning sulplin
fumes,  Salting of fresh or half (dred figs 15 also regavded s ),
Important operation i many centres, but tts use with the Poon,
figs has not, in our experience. mereased the narket value,

A series ol experiments with the drving of the Poona fier has
led to the following process ax suitable to them,

Well npened tigs ave carelully preked. Careful picking i«
essential. The contents of figs subject {0 careloss pieking always
ovze out while drving. and attraet ants and hes during the diving
provess. Fresh fraits are then spread i single Tavers and exposl
to moist <ulphur fumes i o closed wooden hox. The exposipe
moist sulphor fumes Dleaches the fraits and makes them sen-
transpurent. The fumigation. ton. checks the wrowth of miero.
organisms. whicl would otherwise spoil the froits during the enring
period. The simplest method of fimimeing with sulphur fune
i to dgnite fowers of sulphue below perforated fravss which e
made to slide one above the other on cleats nailed ta the sides o
an ul‘t]in;n')’ closed woaden box. The lowest tray, which i at
least cighteen inches above the bottom of the box. is mostened
with water and does not contain any figs.

Numerous experiments with various  modifications of e
treatment lead to the conclusion that twentv to thirty it
exposure to sulphur fumes s essential o set tasteful produce
Longer exposure, however, enconrages aeidity which is undesiabiv.
1f the figs are not sulphured, the final colonr is dark and unattracti e,
and a preliminary dipping i boiling water coutaining salt gave 1
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advitage, Tor though the taste way good, yet the final coloyr Was
"t vy attractive and the ligs took a little longer 1o drv,

:nnw«.h.;tvly after sulphuring in the nomer deseribed. the figs
are exposed to the sun in open trays and turned over daily in U]‘dt;l'
fo get the fruit evenly dried wnd sem- transparent i appearance,
I this eperation ix neglected, the bright appearance of the  dyjed
fuit s lost.

The months of April and Mav seemn 10 he e best for drving
figs in the sun, as there is then no foar of min. Five davs (,,;
seeded for completing the drving properly, und  the figs. 1t well
dried. are pliable and .wmi-tmns]uu'an and are peduced to o hittle
less than vne-third  the original weight. The noisture: contents
of the dried figs range between 17 . 225 per cent,

Jefore 41[’\'in(f 15 rnml;h-u'«l '1”\ ale l”ui Hat ax t‘\m].\' i
et as possible to econonize pae l\uw space sl o nprove
the market dpprarance, \1“1'].\ oll”ul x“\ take l‘iJHl];H‘ .\}mji(f
with thetr eves i the centre on one side and e sl an e other,
If these instruetions are carcfully observed, o product el superior
te the commonly obtanble foreiun s can e Pt e ke,
Here isin faet. wrea scope for developing o o drvivg iedustry
uthe Bombay Presidency,

Athis industry does not requite any capital crithive at any
ale when conducted ] vothe sl cultinatons wh now Srow fics,
e e st taken up T thie villagers as g collige st
particnlarly when (he price ol fresh figs is very b, as s wenalle

e case i the month of Mo and the it allf of e coecd, vear
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A LAND MORTGAGE BANKX*

BY

RICHARD BURN. 1.8,

Bourd ()/' Revevue, United Provinees,

IN 1913 a financial erisis i Northemn India led to the el
al several ordinary joint-stock banks. The liquidation proceading
showed that the conduct of their busmess had differed from tha
of an English or Reottish bank. in that a considerable proportio
of the funds avalable from deposits at call or for a short tixed tem
had been lent on the security of land or buildings.  As o i
of the shock those banks which survived  became  more ey o
placing monev on mortgage. and - when the Great War hewan in
1914 credit was stll further curtailed.  Persons i Northern Indi
who wish to borrow monev on the seenrity of - land experiene
more difficulty in-obtaimng Joans than thev did - ten vears a
There 15w clear epening for o bank which would provide sprials
for this cliss of business winle safe-gnarding itsel{ against 1
factors which make it dangerous for an ovdinary hank to Lok w
money it mottgages,

Niply stated, the problent s to attract money on o o
deposit, to arrange for accurate and inexpensive  verification of
title and security, and to ensuwe that money vised is complhtey
and continuously invested, so as to bring in a  return,  Thes
requirements had been satisfactorily met many years before the wit

S

* Beprinted from Ind. Jowr. Evo., LV, 2.

( 281 )
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e

by 11 Nobles” Government Tand Bank in Russial A mope recent
experiment Iy the svstem begun in the United Statey of
ander the authority of the Federal Fapp Lo Ae

Talv. 1916.2  The essential feature of  Toth

Ameriea
£ puassed on 17th
mstitutions i< that
monev 15 borrowed on long term honds and lent on mortgage at
a higher rate of interest, the difference being ustally one per cent,
Fron: the margin are met expenses of management. [ Russia
where the bank was o Government institution anv further profits
ained were applicd to the reduction ol debt. [ t)e United
;:mr.«e the banks must CAITY 1O Teserve 25 yer cont, of net Carnings
cent, of the

cach half year until the reserve amounts o 20 per
aitstanding capital, Subsequently only 3 per cont. neod he <

allotted.and the halinee s available for distribution 10 sl

o-
Dolders,

As the American systemy was devised after carefy] study of tye
working of bunks of this type in various European comntries, 4 more
detailed description is needed.  The presmble of the Act includes
among the objects of legislation the proviston of capital for AT
tural development, the creation of staudard forms of mvestnient
hased on farm mortgage. ad the equalization of rates of Interest
hsed on farm Toans, Two distinet clusses of sttutions have heen
tumed : the Federal Land Banks which provide for tihe needs of the
amall Tandowner, and have some elements of cosoperative principles,
and the Joint-stock Land Banks which have Larger transactions,
md work more nearly on ordinary banking lines. Control over
the administration of the Aet is vested i a council of five, known
w the Federal Farm Loan Board, whivh is attache] to the Depart-
tent of the Treasury at Washington, the Necretary to the Treasury
being cenffieio Chaimman of  the Board. The remaining four
Menihers, who are whole-time  salavied  officials. ape appointed
by the President. Iy selecting them he is Limited by the proviso
lat vt mare than two shall be chosen from one palitical partv,

Sl secount of thix ix given at pree §7 of the Moothly Bai'vtio. of Beonon and
“rial Lutellige wee Yor September 1914,

TDeribed g page 689, The Economint, 21st Aprle 1917 An nevount of the working
ring 0 first two or three years was reprinted from The Ecomomist a1 page Jod o the
Wi Jour. India, Xv, 1.



236 AQRICULTURAL JOURNAL OF INDIA [XT

For the purposes of the A the whole area of the | hita]
States was divided into twelve districts, - A Federal Land Ban ;.
constituted for ench district, and, if necessary, branch hanks wij) 1,
formed within the same arvea. Joint-stock Land Banks, howy,
ave incorporated in a State. and their operations are limited 1o ]
State and one adjacent State.  The working of the Federal [
Banks depends on the formation of National Farm Toan Awui,.
tions. An association mav he formed of ten or more Persins
Each member must be possessaid, or about to become the oy
of Tand suitable ax security for an advimee. Toans by o ol
Land Bank arve nuude onlv to members of an association and ot
recommendation of the association. Thev must he used only o
specific: purposes sl as purchase of new Tand, of stock, o

fertilizers. A horrower must hold stock in the Tocal association
equal to 5 per cent. of the loan applied for, bt provision is nds
~to enable the member to obtain from the Federal Lawl Banl: the
necessary cash to purchase this stock, A Toa must not be for Lo
than S100 or for more than St000,  Its tern must le betwen
5 and 40 vears. and its amount may not exceed 30 per cont. of the
land mortgaged plus 20 per cent. of the value of permanent oy
ments.  Loans madde by Joint-stock Land Bank are not Jimine]
mamount, but are subject to approval by the directors of the Tak
and by the Federal Farm Loan Board.
For cach Federal Land Bank a capital of 8750000 in i
of 85 each, was fixedd,  For 30 daws subseription lists were apen oo
the public. Anv capital not taken up privately was subs ribel
by Government. Shares owned by individuals  or corporation
rank for dividend, while those standing in the name of Governwen
receive nothing.  On the other hand, each share held by e
ment or by a Farm Loan Association carries a vote, and private
sharelolders have no voice in the administration.  The Farm Lo
Associations have gradually taken over the Government -haws,
as when a loan was made the association had to subseribe o+ s
equal to 5 per cent. of the loan to the stock of the bank. Tl
gradual acquisition of capital carvied with it an extension of peopular
control over the working of the bank., At the outset manag et



A LAND MORTGAGE pANK 287

of o hank was entrusted to five directors seferted by the Fedop]
Fartc Loan: Board from residents in the distrier When tie ol
owiel by National Farmn Loan: Associations e Federdd 1o
Banis amounted to SHoo.onn, the mthoey of directors was i”p;v(n,lsg([
to vine, six of these heing cliosen by divectors of the assoctutions
and three continuing to he appointed by the Baard, Faeh divector
must have been resident in his distriet for at Jegsr Vears und,
if the Federal Farm Loan Board Approvess iy bhe paid for ki
SCey ICes.

Joint-stock Land Banks have o freer constitation, Nluye-
Tolders have votes and the chief restriction N that fyu\i“p“ ny
- begin until a capital of 8230000 ji4< Deew aiheribal, of

which ad Teast half muost he pid wpe When that <o i v
cofurter will be given by the Federal Farng Loan Bl

Fartiier funds for providing loans are obtained v e oo
of honds for which the mertgages alveadly tiken forng eollytora
seurity. These honds are n denominations of N25, 83, Xlo.
$300 and S1,000, in <evies of not Jeas Hue Syn.o, Thev we for
speetfied  mininnon and maxinum pertods. subject to etirerent
at the option of the Bank. Thev can e faaied onlvowith 1l
wnthority of the Federal Farm Loan Board. and the isaae s regi-
lated by 4 Farm Loan Registrar appointed in ey distrier, A
Jont-stock Bank cannot jssgoe any honds until i< entire capital
s paid up. The total jssue of bomds by o bank ar PNV T s
lited to 20 times the capital e the case of Federal Ll Banks
ind to 13 times in the case of Jomt-stork Land Banks, There
are simple provisions for mereasing e original capital and thus
boviding for the issue of fresh honds, when the original horrowing
bowers are exhausted. Both elasses of hanks may receive deposits
of public maney, subject to tue approval of the Secretary of the
']‘rmsm‘_\'. As Governnient funds may not he invested i farm loan
bonds gp farm mortgages, such deposits do not add to the resourees
of the bank. No other deposits of current funds pavable on demand
Way he peceived except from a hank's own stock-holders,

Bends vrere at first issued hearing interest at 41 per cont,,

but Later it g found necessary to raise this to 5 per cent. On
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loans the rate of interest must not exceed the rate fixed fo ),
latest issue of honds by more than one per cent. Bonds issied by
anv of the twelve Federal Banks ave secured by the joint li ablity
of all twelve, A Joint-stock Tand Bank ix liable onlv for its
bonds.  Although the State is intimately concerned  with congy
and supervision, it undertakes no lability. [t has heen held by i)
Supreme Court. however, that the bonds are © instrumentalifios’
of the (overnment. Tt is not clear what general effect this ruling
has. except that it declares the bonds free of all taxation exvept
inheritance taxes. While the constitution of National Fay
Associations and their relations to the Federal Land Banks have
some affinity to the case of primary credit societies and distrir
hanks in the Indian co-operative svstem, an important differene
must be noted. It is expressly vrovided by the Act thar e
liability of a shareholder in an association for contracts. debis and
engagements of that assoctation ix Hmited to the extent of ok
lield by him at par value in addition to the amount  paid noand
represented by his share,

The new svstem lax been immensely popular. Within two a
three vears from the commencement of the Act the Federal land
Banks had lent more than $160.000.000 while the Joint-stock Lind
Banks had issued about  $30.000.000.  Public issues, which were
arranged through ordinary financial houses, were  taken up almost
inmediately.  In Russia it wax the practice to make over the honls
to the borrower who disposed of them as he pleased.

In suggesting the organization of Land Banks in India v
must be had to a number of factors, which differ from those afleeting
the problem in other countries.  First among these is the questio
of the title of the landowner. The needs of the cultivator
zemindarl provinces or in the rvotwarl provinees of western anl
southern India may he excluded.  These can hest be supplind
present circumstance by co-operative credit societies, or by tle
Government system  of taqavi. In several provinees  moreoyed
the cultivator has no saleable interest, and cannot legally encumiber
his holding. Laws of inheritance, the absence of a compulort
system of registration of marriages, births, adoptions (except the
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taluqdars of Oudh) and deaths combine to throw frequent douhts
on the security of title, while the lack of restraint on champertous
suits gives opportunities which wealthy Llackmailers have readily
taken. In the United Provinces there are few large estates the title
to which has not been challenged once at least since the establish-
ment of British rule.  Such difficulties of verification do not exist
in America.  In Russia branches of the Nobles’ Bank were frequently
under the same management as the corresponding branches of the
Peasants’ Bank, the work being done chiefly Ly functionaries of
the latter. It is significant that in England solicitors who are in
touch with local conditions are the chief agents in collecting and
placing money invested m mortgages.

Another salient feature of the position in India is that the
demand for money secured on land is not chiefly dictated by useful
aims such as those for which loans are limited under the American
Act. It is true that money is often borrowed for the purchase ol
fresh land, but far greater debts have aceumulated through litiga-
tion, mismanagement, general extravagance. and misfortunes due
to bad seasons which had not been provided against or promptly
repaired.  Borrowing  for  remunerative improvements or for
iereasing stock is still inconsiderable, though Government is already
willing to lend money for such purposes at rates which are probably
as low as a Land Bank could offer.  These considerations are so real
that when a scheme for a Land Mortgage Bank was discussed by
some astute landowners a few years ago. they contemplated asking
that the owners of heavily indebted estates should entrust the
management to their association during the subsistence of a mort-
gage. Such an arrangement would not suit a solvent landowner
who wished to borrow for purchase of new land.

It is obvious that neither tvpe of the American Banks is divectly
suted to Indian conditions.* A bank on the lines of a Federal
Land Bank could not deal-cheaply and efticiently with applications
for small loans for improvement or purchase of stock, such as could
be obtained from Government under the Land Improvement Act.

. * Lrefer more particularly in the following remarks to the United Provinees, with which
8 most familiar,

7]
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An official executive statf is already available to make prelimiiiy
enquiries into title and encumbrances, to inspect the progress of (j,
work for which an advance is required, so that instalments of 1,
loan are not diverted to other objects, and finally to ensure puncty|
repayment. There would be considerable objections to allowiyg
bank to make use of the services of the district executive s
owing to the danger of friction, delay and lack of responsibility
Government could not give anv guarantees to the bank, Unleg
the banks can provide money more cheaply than the money-lendy
and promptly they cannot he a financial suceess, and until hisiness
is developed by the existing Government system the hanks wonld
not have enough to do.  Loans for purchase of new land are no
immediately likely to supply the deficit.  The seience of agrononic:
is still too little known to have stimulated men of the land-owning
class. Purchases ave generally made from hoarded capital, or by
the monev-lending classex. At the present stage of co-operative
development hittle help is likely to be obtained from co-operative
credit societies.  To be of assistance they would need knowlelg
and authority, but both these would be l;]('king, If loans wer
strictly Timited to useful purposes, such as the purchase of Tand and
improvements, more assistance could, however, he obtained fromn the
landowners’ associations which are establishing a certain position,
though their activities have not vet proceeded in this direction,
The operations of the Agricultural Department, and the diffusion df
education have had an effect on the land-owning ¢lasses. and the
provision of cheap capital would undoubtedly tend to facilitate the
transfer of land to more capable hands than those from whicl it i
slipping. Recent settlement reports in the United Provinee
indicate that in spite of many transfers the land-owning castes are
maintaining their aggregate holdings.  Special  enquiries under-
taken by Government a few years ago

showed that mismanagement
and indebtedness were less serious t]

han had heen popularly believed.
While the establishment of Joint-stock Land Banks, thongh
desirable, would be a doubtful experiment at present, there i
opening for such a bank with a specially limited scope, which would
test the market for investment and help to familiarize the wlea
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Its charter should be framed so as to enabile it to exten] ity o DL
tion when its suceess las justified this. The Lank proposed wouii,
in the first instance, be limited to lending monev to the Cowrt of
Wirds I a single provinee. A bank constituted for a group of
provinees. would have o wider field for the collection of eapital.
Jut diffienlties would arise when operations are extended and loans
hegin to be made to landowners whose estates are not wler o
management of the Court of Wads,

The powers and functions of the Court of Wards ave regulats]
by Acts of the Provincial Logisliture and vary from provines o
povinee.  In the United Proviness the dministiation is vests |
in the Court of Wards (which at present is the Bl of Rovene)
subject to the general control of Government It estuto £l
inte the hands of certain classes of proprictors, nagemant miy hoe
assurned, if there is good veason ta 1alieve tHit mugenent by the
proprietor wonld not he successful,  Fstates i this category are
chiefly those helonging to females or minows, A major owaer who
declares himself incompetent to manage his own aflaies may apply to
the Conrt of Wards to administer his estate, Lastlv, it is apen to
Government to direct a formal enuiry into the mdebradnoss of av
estate, and if it s found that the interest on the Jebr exeee 1y a
rertain proportion of the net income of the estuts, to authorize
management by the Court of Wards whether the owner desires it
o not. In- deciding whether an estate <houwld b> tiken un lor
management various factors are considered,  While the distnes gea-
tion of large estate Invariably canses distress to the tannts i is
ot advisable to interfere in every case. It s clondy vight to
Preserve an ancient name when there is a voung heir whe v
be trained -to hear it more wisely than his prefecessor. Oa the
other hand, it may be found, when application is made, or when
euquiries are dirceted. that debts cannot be pard e full except by
tedious liguidation and the sale of almost the whale of a property.
The Court of Wards is naturally reluctant to assume the function
of & liquidator in bankruptey proceedings.  The  fact remuins
that & considerable number of the estates manged by the Court of
Wards in the United Provinces are burdencd with debt. Daring
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the last 15 years the aggregate debt owed by such estates has never
been less than 1} crores and it has approached 2} crores. Ouly
cumparatively small portion has been incurred  for producive
purposes and the balance has been a dead weight to be slowly
reduced by careful management. "~ When an estate is taken over it i
usually found that the rate of interest payable onits debts is higher
than the rate at which the Court of Wards can horrow ¢
behalf of estates under its management. Old debts at hig)
interest are therefore paid off by new loans. Before 1913
ordinary joint-stock banks were glad to invest some of their
resources in this way. In one particular year when the total debt
approached two crores the percentage leld by different classes of
creditors was as follows :—

(1) Joint-stock banks . . .80
(2) Govermment . . o023
(3) Solvent estates under management .o 13
(4) Educational and similar enduwments S D
(5) Miscellaneous .. . 22

Both figures for Government and miscellaticous creditors were
unusually large.  As a rule Government does not lend money to
clear estates from debt. Neveral very exceptional loans had been
made immediately before the vear taken as wn example. Sinee
1913 the proportion lent by joint-stock banks has been considerably
reduced, and at times the Court of Wards has had ditficulty n
obtaining single large sumns.

It has been suggested above that the business of lending money
to estates under Court of Wards management is safer than lending
on mortgage to an ordinary landowner.  Joint-stock Danks used
to give to the Court of Wards better terms than they offered to the
public. It is well known that although the Court of Wards gave
no guarantee, no losses were incurred.  For the improvement of the
security there are in fact special reasons. Chapter 1V of the U. [
Court of Wards Act (IV of 1912) lays down a definite procedur: for
ascertaining the indebteduess of an estate. The date of assumption
of charge is notified publicly. Claims against the estate which e
not preferred within six months of that date are extinguished. The
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caims are enquired into by the district officer hefore admission
by the Court of Wards. Thus a bank is saved tedious and expensive
enquiries into title and encumbrances. After admission of a deht
the district officer may reduce the amount of Interest payable
an it for a period not exceeding two yeiurs, during which the Court
of Wards has time to raise a fresh loan at leisiire,  When  the
preliminary enquiries show that an estate is involved to such an
extent that little or nothing can be saved, a fresh debt s not incurred
and the estate is released, so that there is practically no danger
of a bad debt.  There are also certain restrictions on the discretion
of the Court of Wards which increase the security of the creditor.
Priority 1s ensured for the liquidation of debts on the estates over
all other classes of expenditure except charges necessary for mainten-
ance and education, for management and supervision and for
public demands or sums payable to a superior proprietor. When
steps huve onee heen taken for the lHquidation of debts and Habilitios.
and Hquidation is not vet complete. the Court of Wards may not
relinquish  charge  without previously abtaining the sanction of
Government. If a dispute arises about succession. the Court of
Wards can institute an interpleader suit or arrange for arhitration,
All these provisions unite to nuke the safetv of a loan secured
by mortgage on an estate ander Court of Wards nanagement. as
strongas s conceivable  without a4 Government  guarantee.
Difficulties which have arisen in the last 8 or 9 vears are due, nnt
toany deterioration in the security. but to the realization in India
of the principle always followed in England and Scotland. that hanks
accepting deposits at call must be chary of locking up maneyv i
mortgages,

There is every teason to helieve that the honds would have a
eady market.  Indian war loans have proved attractive to a degree
which  had never heen anticipated.  Provineial loans in Bombay
and the United Provinees have also attracted investors,  Shares and
bonds in the proposed bank would have the tangible security of
mortgages. A joint-stock Dank could take up such bonds without
embarrassient, as they would be readily saleable and divisible.,

T 1 N : o . B . '|W
They would be  considered  attractive by mswrance companies,
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Co-cperative credit societies at present place idle money in fiyy
deposits in joint-stock banks. If a sudden emergency forces 1y,
to withdraw this money before due time they lose any iutipg
which bas accrued. Solvent estates under the management of t,
Court of Wards are hampered by the rigid, but necessary, rewic.
tions on the manner in which their surplus funds may be invee],
They cannot depesit money i ordinary banks, and many iy
balances which lie idle until o suitable mortgage can be arr
or a village comies into the market,

It is therefore suggested that legislation should e undertikey
to enable Lanks on a provincial basis to be chartered for finaneing
estates under Cowmt of Wards managenient. It would be obligatory
on tlhe Cowrt of Wards, i a provinee for which such a bank s
constituted, to apply 1o the bank in the firet instance.  The
of a lean would of course he at the discretion of the Lank. No
restriction weuld Le made as to the purpose of the loan, for it fas
alicady been shown that the hulk of the money would he neolad
for repayment of debt aheady  incurred. 3 capital of five Lkl
would suffice at first, with provision for issue of bonds, when i
was all used, up to a waxinum of one crore. It should be possible
to increaze the capital when that became necessary. The Aneriea
provision wgarding formation of @ reserve in the case of Feled
Laxd Banks should be followed.  Bonds should be issued thoush
the Inperial Bank of Iedia and should bear interest at s rate o
per cent. lower than the rate at which loans are made. 1t wiuld
Le wnnecessary for the hank to handle any cash exeept for salines
and expanses of the kead office i Government would nake twe
concessions.  Estates under Court of Wards managenient at et
bank with Governmient ticasuries. It s o simple  extension to
allew tressuties 1o receive subscriptions for capital or bonds
stalnents of puscipal yepaid, and to nake interest on shares .l
Lords payable at trcasuries. The  directorate should inchude o
Governmeent representative, but otherwise should be elected by the
sharcholders.

While it is suggestcd that the hank shoukd at first fend ondy
Cout of Wards estates, it 15 desiiable 1o take power to exid
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its operations, when a suitable reserve has been accumulated, to
Janilowners who desire to purchase fresh land or make improvements.
It would no doubt be preferable to constitute u separate hank
for this purpose. But, while a small genuine demand has already
ariserl, 1t 18 not sufficiently large to justify the forntion of » separate
institution.  On the other hand, if the possibility of an exteusion
to melude this elass of business is contemplated, it should he clear]v
before subscribers to the Conrt of Wards Bank from the ousset,
It has been expluined above that the smaller neeils of landowners
are already provided more cheaply by the Government agency
for grant of loans than could be done by a private baunk, but it iy
pmni&sib]e to look forward to a tuue when lund banks working
perhaps with co-operative district banks  will relieve Government
ofticials of this business ulso. 1 expresslv refrain from Qiscussion
here of @ bank with power to lend monev to indebited proprietors
whose estates are not under managenent to enable them w wet free
front debt. Such o seheme  would probably hiclude the grant
o powers to the bank to acquire o wsufructuary mortgage of the
estate and to arrange for its nanagement.,



THE INHERITANCE OF THE NUMBER OF BOLL LOCULI {y
COTTON.*

BY

SYDNEY (BOSS HARLAND, D.Sc¢., F.LS..

The British Cotton Industry Research Assoctation.

INTRODUCTION,

THE inheritance of characters of division, or meristic charac-
ters, such as the number of loculi into which a capsule 15 divided,
has so far received little attention from genetic workers, though
Bateson! has called attention to their interest. Such scanty results
as have been obtained may he briefly alluded to.  Hildebrand?
working with 3-fold und 4-fold leaflets of Oualis latifolia, found the
3-fold character imperfectly dominant. the leaves heing 3-fold with
the exception of an occasional d-fold leaf which appeared at the
flowering period.  In the tomato, Price and Drinkard® found tha
the bilocular condition of the fruit was dominant to the plurioculir,
though no observations on subsequent generations scem to have
been published. A few data on the inheritance of the number of
carpels in flowers of Bryonia diviea were obtained by Jones and
Raynert who concluded that the proportion of two-carpellary to
three-carpellary flowers. as evidenced by the number of stign
lobes, and of placenta in the ovary of the flower. could he interpretel
hy assuming the co-operation of two factors.

The only case where the inheritance of a meristic character
seemed to have been clearly demonstrated- reduction of the number

* Reprinted from Jour, Teat. Lust., X1V, |2,

P Bateson.  Mendel's Prineiples of Heredity, Cambpgdge, 1913,
tHildebrand, Joena. Zeitsch. Nuturirise,, 1589, 28, Neue Folge 16, po ath
#Price and Drinkard.  Virginia Agric. Erp, S, Bull. 117, 1908

*Jones and Rayner, ). fencties, 1914, 5, 208-224.

(o396 )
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of phalanges in the hands of human heings--has heen shown not to
be a true meristic character,

In Gossypium, the boll is divided into 2-6 loculi. On a single
plant there may be a mixture of holls with different loculi number,
or all the bolls may be of one number.  The following combinations
have been seen: (a) 2 and 3; (b) 3 and 4; (¢) 3, 4 and 5, and doubt-
less other combinations are possible.

In a pure line, the proportion of holls of different numbers
is ronstant from vear to year.  Poor environmental conditions tend
to depress the mean loculus number ; thus a strain which produces
normally 60 per cent. of 4-locked bolls and 40 per cent. of 3-locked
bolls will have the percentage of 4's reduced very considerably
ander any conditions which tend to dwarf the plant, such as poor
soil or lack of water.  The large number of different types of distri-
hution of loculus number in cotton make this plant a very suitable
subject for experiment.

PREVIOUS WORK ON THE INHERITANCE OF LOCULUS
NUMBER IN COTTON.

The only accurate observations on this subject are those of
Balls,} who studied the mode of inheritance of this character in
hybrids hetween Egyptian and American cottons, and also in crosses
hetween different stratns of Egvptian,  He states: -

“A cross between an Upland with its mean at £3 and an
Fgvptian with a mean at 30 produced an intermediate F; with
the formula #1. In Fy this familv gave a range of 30 10 47
with modes at 32, 36, 41, 44, and possibly elsewhere.  [n I,
On the other hand, 33 broke up into a svatter from 31 to 37 as
did also a 36, A 39 plant appeared to breed true round a mean
of 1, while a 3-8 seattered from 39 to 33 Similarly a 40 seattered
from 39 to 32 and so on.  On the data available, it seemed clear
that parental forms could be extracted and bred true, while the

CRalls. Cottor Plant S Bl Lendon, 1018



298 AGRICULTURAL JOURNAL OF INDIA [XIX,

&

intermediate forms represented new gametic combinations iy,
broke up in new ways giving new forms.”

The inter-Egyptian crosses, made by Balls, which were expucty
to give simpler results, proved to be equally difficult to analyy,
Sultani (3:2) crossed with Afifi (2'8) gave an F, at 3-0. Th. I,
broke up with great symmetry over the parental extremes, with
single mode at the F, value. The spread of this curve was o,
narrow to be considered as the expression of a 1: 21 1 ratio.

THE EXPERIMENTAL RESULLS.

The cottons used i the present experiments comprised e
types of Sea Island, which were considered to be homozygous oy |
visible characters, having been self-fertibized for five generations,
and three types of West Indian perennial, native to Nt. Croix anl
St. Vincent and Jamaica, respectivelv.  These had been observed to
breed true from the time of their introduction into pedigree culture,
A pure tvpe of Upland was also used.  Data showing the numbe
of 3, 4 and 5 locked bolls in cach of the cottems will be found

below i —
Cotton o Belecked F-locked S-locked ; Meon
: .
TP cent. j L'er cent. LPer cent. Per cont
AR (Neo Blandy .. : 07 i ] - BRI PR
BL A ., .o ' 30 { St 2 ‘ 34
B {,, “ ' .. ; 17 ! v 1 1
St Vineent Nafive o 1 } By . 10
St Croix Native o 243 | 37 . : S
Cauto (Junwajes) i ) ! i L 30
i ;
Uplan:t - . b J 74 i D ein
! i o plan

Lo The Duter-Sea Island Cross, AR (3:0) by BD (36) and
BE (33).
This cross was made reciprocally, and the frequency distihu-
tions of mean boll loculi for the parents, F,, Iy, and Fy fanilies
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are shown in Table T, together with the usual biometric data. The
conclusions to be drawn from this table may be set out as
follows —

(¢) The means of the F, families are practically the same
(3-2) and, although intermediate, lie coser tu the
mean of the lower purent.

(¢1) The variability of the F) fawmilies, as shown by the values
for standard deviation and coefficient of variability, is
less than that of the more variable parent,

(f) The means of the ¥, families are close to those of F,
while the standard  deviations <how  that the ¥,
varies  considerablv more than either of the two
parents or the F,o The rnge of F, 12 from 30 to

3%, thus embracing the  complete range  of Dotk
parents,

(¢¢) Ouly 13 5 fimlies were grown, but the results of these
throw =ome hght on the mode of inberitanee ol loculux

number.

The behaviour of the F, families mav be swnmanzed thus -

F. parent. Beboovienr of F, fanniv

Wi Threr families bred tiue,

31 Two fomilies bred trae, .

3 Produbly Beterozyaons (twe fonnfies), swnd wecrezatine ste onedia g b,
Evidence extsts of o Lomvams form at 33

3 Of twa fandies, e B wppaentdy hetorozyoots satic raee S o S the
ather s trae ta 3L

3 One Lomily, spread from S e 3035 with node at 33,

BR1 Onte Loty spread from 303 te 399 with o mede 50 308

b One famly behaved Bre the Foumd spread frow G40 60 5% with onede 302

The small number of ¥y families does not enable any hypothesis
to he put forward as to the inheritance of boll foculi in the Infer-ea
Ishind crosses just deseribed, though it is clear that there would
le no insuperable difliculties in the way of u factorial interpretation
of the results, provided that the crosses weee analysed for o sullicient
lmber of generations.
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2. The Cross, St. Vineent Native (3:6) by Upland (+2).

The results of this cross (Table TI) show simil foatures to
fose of the Sea-Island crosses just discussed. The F| is inter-
mediate, and exactly at the arithmetic mean of the parents, The
[, ranges from 32 to 50, thus showing the plenomenan of trans-
g;(‘.k.\i\'t‘ inheritance, with modes at 36 (lower jparent). 0 (F,) and
+5. The mean of the I, is £0. near to 1.

3. The Cross. St Croie Native (3:8) by U pdand (£2).

"The results arve presented in Table T and are comparable with
those of the Rt. Vincent Cross just disenssed. The ¥, i< again
A the arithmetic niean of the parents. and the mean of the I, s
wenr that of Foo The phenomenon of transuressive inhetitanee is
amin shown though not so cleardy as i the last eross,

4. The Cross, Canto (30) by Uplawd (4-2).

The cross is interesting sinve 1t s hetween the two extreme
lwits of mean loculus number. The F, s mtermediate, though
this time the mean 1s nearer to that of the ngher parent (Table T1),
The ¥y shows a wide seatter. and exceeds the upper it of the
Upland parent in six plants.

(ENERAL CONCLUSIONS,

From the standpoint of pure genetics the series of results
presented in this paper are disappointing, though they are, periaps.
the most complete of any which deal with the inheritnee of a
meristic character.  Exact knowledge of the mode of heritance
of boll locult 1s carried scarcely any further than the point ut which
it was abandoned by Ballst, but a survey of hix results and those
presented above will show elearly that: —

() Meristic characters are inherited. and  there is strong
evidence that the results are capable of being inter-
preted on g factorial basis,

' Balls, Colfon Puant in Egypt. London, 1819,
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(17) New forms can be synthesised out (intermediate Viliey)
o “h
or analysed out (higher or lower values).

SUMMARY.
The results of crosses involving various types of loculus nunly,
in cotton are described, and it is concluded that meristic chara e,
are inherited.



THE IRRIGATION OF SUGARCANE IN HAWAIIL*

(Concrupep rroM Vor. XIX, Pr. 2, p. 195.)

Conservation of waler (prevention of losses from source to furrow)
and soel motsture studies. It soon became obvious that to prevent
serious .loss in transport considerable attention would have to be
paid to the water channels. Losses may occur in surface run-off,
water and soil evaporation, leakage, seepage and deep percolation
beyond the range of roots at different stages of growth. Such
losses may occur in reservoirs or in transporting or delivering
channels, and as far as these are permanent may be prevented or
largely reduced. Owing to the large volumes of water dealt with
and the great distances over which they have to travel, together
with the porous nature of much of the Hawaiian soil, it became
gvident that some form of waterproofing of the channels was
necessary T and that the channels should be kept in constant repair.
A great deal of attention has been devoted in Hawaii to this vital
matter in irrigation. The following appear to be the chief lining
materials which have found favour from time to time, smoothness
of lining surface being essential to pass the current quickly and
thus to speed up the work and prevent undue evaporation.
Flumes- with wooden sides are specially liable to get out of order
because of the material used, and a case is given where mere over-
hauling of the transporting flume resulted in increasing the water
delivered by 1835 per cent. The other lining materials mentioned
by the author are cement or concrete reinforced by chicken wire
(wire netting), concrete, precast concrete slabs, and rock or stone
blocks. A number of details are given regarding the behaviour
of all of these, and the matured opinions of a number of leading

* Reprinted from The Int. Sugar Jour., XXV, p. 435

t The writer of this teview has met with a case where it was attempted to irrigate cage
telds by an unlined chinnel some twelve miles long from a large reservoir.  The foss of water
by evaporation and seepage was found to be 85 per cent. betore it reached the firlds.

( 305 ) 6
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planters are freely quoted. The Pioneer Mill Company riy,
that its main transporting ditch. “ which passes througl
Honokahau tunnel seven miles long. was constructed in 1921
has been in continual operation ever since.  The walls are Jjy
with plaster, reinforced with chicken wire, the whole being attachieg
by heavy wire staples driven into the sides ; the floors are cemente]
The walls have proved very unsatisfactory. It is ilecosszu-_\' to shut
down the ditch for three days in each vear and employ a lug,
force of labour in plastering over hundreds of small holes and eracks,
In some instances whole sections of the lining are torn off Ladily,
The seepage loss in dry weather flow amounts to 25 per «-vnt:”
This is thoroughly tvpical. of the general opinion regarding 1l
material, which, however, can be used for short distances with
advantage where the channel is only used intermittently (Fig. 4).

. . .
F16. 4. Chicken wire and eoncrete plaster linmg damaged by erosion sl
temperature cracks,

Concrete lining, on the other hand, is found to be very effivient
b.ut, ‘to' prevent cracking owing to changes in temperature, expan-
sion joints have to be inserted at intervals. These were put i by
one plantation at every 15 ft., while another has used 40 fr. but
considers that shorter sections would be advisable. In gritty water
the concrete lining has been found in time to be badly c'ut, and
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expr nsive settling tanks have had to be inserted at intervals on one
plostation. Prescast concrete slabs installed by Penhallow have
met with approval on ull hands (Figs. 5 and 6). These were dos-
il Inour former article,! and although somewhat costly in the
first instanee are generally considered to have solved the problem
of ditch lining.  Cut stone or rock set in mortar is only used for
excessively steep gradients, so as to withstand {le great wear and
tear.  This material has proved satisfactory in such places, but it
is found difficult to construct the channel so that the lining i3
pm'fn('tl_\' impervious.

The level ditches cannot be lined, and the average loss by
seepage has been estimated by Baldwin at the Maui Agricultural
Company’s Plantation at 22'6 per cent. The remedy  suggested
istoavoid all small irrigations, c.o.. -2 men's irrigation on successive
days should be replaced by 4-6 men’s in one day only, thus lessening
seepage and evaporation. A ease iy given when, hecause of water
shortage, a large gang replaced 4-3 smaller ones for a time ; the
irrigation. was completed in 22 instead of the usual 30 dayvs, and
at the end there was found to be 10 “ men’s water ™ left over,
As to watercourses it is a moot point how much of the seepage water

Fio. 5. Setfing concrete slabz in place in flowing ditch.

Y Int. Sugar Jowr, XXV,yp. 181,
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finds its way ultimately to cane roots. Baldwin attempted ¢,
settle this question by soil moisture tests. The water was in
for 1} hours, and two days later the increase in moisture 1 fi. o
was found to be 385 per cent., at 2 ft. 3'12 per cent., and at 3 f¢
1:04. He therefore concluded that lateral percolation was slight.
Allen holds that the loss from watercourses is not serious, and tiy
the water finds its way somehow back to the cane roots.

The water in the furrow is disposed of, according to the author,
in four ways: (1) surface run-off, due to leaking gates, carelesses
and poor methods of irrigation; (2) soil evaporation, but tlj

Wiy SUCRR COMAENY

CROSS SECTION OF Drres

Comemt Gonef

Drran or Jorn s

Fia, 6,
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becemes regulated as soon as the leaves close over the ground and
through the natural mulch of self-stripping canes while the humidity
of the Hawaiian climate acts as an additional check ; (3) transpira-
tion, but this serves a useful purpuse, though weeds also transpire
and clean weeding is therefore desirable (the author does not
mention the quantity also taken up hy the crop atself) ; (4) deep
pcrm]ation, which is of most importance, that is the passage of the
water below the root zone. e points out that the amount of water
which the soil can hold varies with the texture, and gives the
figures for the surface of the wunited particles of the three main
types ; the particle surface in an acre-foot of clay soil heing 16,000
acres, I loam 105300 and in sandy soil 3.230. Cane roots seldom
reach below 4-5 ft., therefore all the water supplied should remain
at that depth.

At Waipio sub-station (ordinary loam) the water movements
were traced to 6 ft. from the surface. under 2 in., 6 in. and 9 in.
imigations.  With the first it was found that 3 per cent. passed
the 6 ft. line, with 6 in. the figure was 47 per vent.. and with 9 in.
65 per cent.  Under Waipio conditions it was determined that the
upper 6 ft. of the soil could not retain more than 43 . and it was
therefore concluded that if more than this amount of water is
applied the excess passes awav and ix lost. The soil moisture
studies by the author agree with these figures. These studies were
curied out between August 1921 and April 1922 on three areas
on Ewa plantation differing in soil and slope of land @ cach soil
moisture determination used was the result of three separate read-
igs. The results are summarized on three charts with gaphs
representing the percentage of soil moisture each week at a series of
different depths down to 5 or 6 ft. He found that the soils on the
estute were saturated with a n'eisture content of 30 per cent., and
any irrigation bevond this point was therefore wasted.  Wilting
(ndicated by a slight curling of the leaf) oceurred in warm weather
when the soil moisture foll to 21 per cent. and slightly lower in
the winter, and he therefore arbitrarily fixed on 23-28 per cent.
85 the point when irrigation is needed ; soils with this amount of
Moisture still retain the ** good feel ™ well known te experienced
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irrigators. His data showed practically no upward captllary
movement, drying out always proceeding downwards. During
cold weather when growth and evaporation are at a mininuum
sufficient soil moisture is retained for as long as three months yt ,
time with comparatively slight rainfall, and irrigation is not needed,
if indeed it is not harmful ; but on the advent of warm weathe,
the soil commences to dry very rapidly. Thus the soil maistyye
conditions varv with the season. Provided that drainage i
adequate, it is probable that one year okl cane can do with o [y
greater amount of water during the warm weather than is uswlly
given. He concludes that it is not practicable to regulate irrigatio
practice by soil moisture measurements. For this to be eflectel
on a large field, with its soil variations, composite samples are of
little value, and the multiplicity of measurements which would e
needed would be extremely cumbersome. Besides this there is
another practical difficulty in a large field. Supposing that irig-
tion is commenced when the soil moisture is found to be 24 per vent.,
the nrigation work is too slow u process to prevent some parts
of the field from suffering severelv from lack of water.  One cant
irrigate a 100-acre field in a day. The use then of soil moisture
determinations is confined to check proper distribution, and fie
purely research work. In actwal practice, the aceumulated
experience of years of irrigating gives the overseer a kind of intuition
as to when imigation is nceded; true, he probably errs on the
side of over-irrigating, hut e does not allow the leaves to show
any sigus of wilting and can afford a0 certain margin in keeping the
plants fully employed in healthy growth, and he may be trusted
not to waste any material amount of water.

In the remaining sections the author is much more cowise.
and it is chiefly in these that a more generous treatment would huve
been welcomed by outside readers, inasmuch as they are perlups
of more general interest to sugar planters.  Considerations of the
length of the thesis have doubtless had their influence in this
curtailment.

Naturally, the time clement in irrigation is of great importance
where the labour shortage Is so severely folt as it is in luwail
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The points considered in this section are whether irrigation of the
furrows should commence at the upper or lower end of the water-
course, the volume of water used per man, the effect of stripping
and of weeding and the age of the cane, and, lastly, the personal
glement in the labour, whether depending on nationality or the
previous training of the irrigator. Notes are recorded of results
obtained in the year preceding the publication of the thess, the
two-way Ewa standard system being emploved throughout.

(1) As regards the direction upwards or downwards along
the watercourse, a main point to be considered 1s the consolidation
of the soil along the watercourse as imgation proceeds, with a
correlated increasing rapidity of flow und reduction of seepage.
The conclusion arrived at appears to be that an alternate irvigation
upwards and downwards gives satisfactory results.

(2) The volume of water used per man depends on the perme-
ability of the soil, the character of the cane, and the care taken in
previous irrigations of preserving the contowrs of the channel.
Taking a considerable slope and perfectly level land as extremes,
flows between 03 second-feet and 0°73 are considered most useful ;
and if anything like the latter quantity is used for land sloping
nuch, the watercourses are ruined and all economical trrigation
comes to an end.  With soft ridges hetween the furrows, however.
a 50 per cent. reduction would be imperative for at least the first
six months. In voung canes the channels will be comparatively
uwbstriweted and 0°3 second-feet should not be exceeded, but when
the weight of cane approaches 75 tons to the acre this might be
increased to 1'0 second-feet, and when there is more cane on the
land than this 1o 1'3.

(3) Proper stripping of the cane is the mark of a good irrigator,
who will arrange the dead leaves in small hundles on the side for use
as panis or temporary dams to regulate the flow when needed.
There is, huwever, a tendeney to neglect the stream while engaged
In stripping, and to pull off the leaves hefore they are ready for
detachment [rom the plant. It is found that there Is usually time
for the treatment of one side of the watercourse during each irriga-
tion, the oppasite side eing left to the next watering some three
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weeks later. In case this is not attended to and the stripping il
a couple of months in arrear, a separate operation will become
DeCessary.

(4) Weeding must never be allowed to cause neglect of the
irrigating stream. Slowing the current behind the weeder, whicl is
sometimes done, has its disadvantages; waste of water will occyr
through seepage and evaporation, and there is danger that the weeds
when pulled out may be covered with carth and then wetted, when
they will soon sprout again. It is better to allow them to wilt
thoroughly before irrigation succeeds weeding.

(3) The age of the cane is, of course, of very obvious influence,
At four months an irrigator may cover 15 acres in a day, while
at 12 months the same man will only be able to deal with 10 acre,
and at 18 months 0'7.

(6) The class of labour is a vital matter, as it is impossible
to supervise, especially in old cane, on a large scale. It is important
to interest the irrigator in his work, for instance, by paying a bunus
on yield at harvest. But here nationality comes in; such an
arrangement will cause a Japanese to put in the best possible work,
but the Filipino is not gifted with a two-year vision, and the
results will not be known for something like that period of time.
Bad habits once indulged in are very difficult to eradicate, so that
it is all-important to thoroughly train the irrigator at the start
when he can be kept under observation. It is the custom to keep
the same man at one watercourse, and with a little intelligence
he will soon gauge its peculiarities and know the wet and dry places
in its length, and be able to treat them accordingly.

The water pumped up from artesian sources in Hawaii is often
more or less brackish, and sometimes markedly so; and the
effect of saline irrigation of the sugarcane has from the first natuzally
attracted much attention. As is well known, the first effect of
such irrigation is a paling of the leaves of the cane ; with increasing
quantities of salt, the leaves become yellow and growth is stunted,
and ultimately the leaves become chlorotic and the plant dies
outright. Paradoxical as it may seem at first sight, the nuin
remedy is to increase the volume of water given, so as to prevent
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sy accumulation of the salt in the soil through absorption, which
is especially likely when there is the chance of rapid evaporation.
The plant appears to be able to take up the salt from the irrigation
water with comparative ease, and within limits this is attended with
no harmful effects, but when these limits are passed the results arc
disastrous, both as regards growth and the character of the juice.

Various more or less detached observations and experiments
are detailed by the author, those by Maxwell and Eckart heing the
most fully dealt with. These can only be lightly referred to here.
According to Maxwell’s observations the danger limit may he
considered to be reached when the water contains 0°14 per cent,
of salt in solution or 100 grains to the gallon. Eckart observed that
suline water renders available from the soil large quantities of lime,
magnesia and potash, and points out that, in consequence of this,
with the excessive irrigation required when the water is brackish,
there is ltkely to be enormous leaching out and loss of these valuable
constituents.  For such excessive irrigation to be of use in prevent-
ing the accumulation of salt in the upper layers of soil through
evaporation, it is necessary for the soil to be porous and drainage
to be easy and good. A case is given of an estate with guod drainage.
which has been watered by salt water for the past 25 vears without
any ill effects on the cane or increase in the saline constituents
of the soil. But when drainage is at all difficult. it soun becomes
mpossible to use brackish water. Then only temporary relief can
be obtained. A mulch of trash. paper. soil, or sand mav be added
to reduce evaporation to its lowest limit. or the uppermost 3-3
inches of soil may be bodily removed ; such treatment as the
latter will, it is claimed, often remove 25—40 per cent. of the total
injurious salts in one operation.  But these methods do not in any
Way remnove the evil and a thorough washing has sooner or later to
be resorted to; and this can only be obtained by washing out the
soil at intervals by three or four heavy irrigations with fresh water,
which should suffice, and a new start be made. This important
subject is, however, very sketchily treated in the thesis, which is
mainly concerned with briefly summarizing the results of the more
important papers,
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The conservation of soil moisture is still more shortly ey
with, less than a page being devoted to it. Three practical merhog
are referred to : namely, the incorporation of organic matter wity
the soil to increase its absorptive power, covering the soil wit]
various mulches to reduce evaporation, and the mtroduction
agricultural practices to prevent the soil drying out. The InCorpory.
tion of trash is universally condemned in Hawail and in this niatte,
the experience appears to differ from that in many other sugar.
growing countries, and we cannot avoid the suspicion that this
view may be partly influenced by the results obtained in the United
States, where of course the ligh temperatures of the tropics ure
absent and the conscquent rapid disintegration of this valuable
substance is retarded. A more detailed treatment of this subject
would therefore have been welcomed. It 1s, for Instance, mentioned
that undecomposed vegetable matter tn the soil is not only useless
but positively deleterious and  Rothamsted results are given
support of this contention.  The use of trash as a muleh under
irrigation is not extensively practised in Hawaii, the disadvantage:
being that it covers the voung cane and prevents the rapid fow
in the water channels ; heavy cane, it is noted, provides its own
mulch in six months when it covers the ground. The only agricul-
tural practice mentioned is that of planting the cane immediately
after making the furrows, the soil not having time to dey out if
irrigation does not soon follow.

The application of nitrate of soda amd anumoniun sulphate
in the irrigation water is now a general agricultural practice in the
islands, and the method adopted is shown in a figure. For the
purpose four barrels are used. Of these one is placed somewhere
near the channel and is used thoroughly to dissolve the materialy
say 100 Ib. to the barrel ; two are placed on a staging, one at each
side of the channel so that they may be alternately used to keep
the actual supplying barrel with liquid of a fixed concentration
This last barrel is immediately over the water channel and is only of
half the height of the others (i.e., a half barrel), and the main object
of this simple apparatus js that the filling of this fourth barrel iss0
arranged that the level of the liquid in it is always kept constinfy
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go that the flow from it to the irrigating stream is unvarying in the
amount of fertilizer added per unit of time. The side barrels
can be filled alternately from the mixing harrel without difficulty,
onv being filled while the other is emptying itself. A series of results
obtained by observations and experiments are summarized, as in the
foregoing sections, on the two pages devoted (o the subject, from
which 1t appears that the leaching out of nitrate of soda, which
is not retained by the soil, does not appear to be as great in Hawaii
as was at one time supposed.

The paper concludes with a series of Tables in which detailed
results are recorded where such are available from the papers and
experiments referred to,

C. A, B.
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REPORT OF THE FOURTH ALL-INDIA EGG-LAYING TEST,

Tue fowth of these competitions took place in the Lucknow
Model Poultry Farm under the auspices of the United Provinces
Poultry Association.

A raord number of entries were received from overseas, 23
from prominent Australian breeders and an equal number from
Great Britain’s leading utility men.

Unfortunately the Australian birds fuiled to catch a suitable
steamer and their entries have been held over for next cold seasin
when we hope to welcome then here.  Altogether 62 birds competed,
and we had a clean bill of health throughout the test which reflects
great credit on the officers who were responsible at the farm itseli.

The birds were fed this vear on a slightly different ration tn
previous years” as we were able to procure fishmeal from the Gover-
ment fisheries, Madras, and due partly to this fact and doubtles
due also to the increasing high producing qualities of birds sent to the
test, a very high average of large eggs was gathered, ie., 3,830 fron
© 62 birds as against 3,592 from 72 birds last yeur.

The test as far as the Governor’s Cup goes, which is given
for the highest total of eggs irrespective of weight, was won by
Mr. F. R. Welch, Dowles Poultry Farm, Bewdley, England, by his
pullet No. 41 laying the extraordinary total of 84 eggs in 92 davs
We believe this to be a world record for winter laying, and if =.
this will be a sensational achievement. The eggs were, alas. jut
under standard weight, v.c.. 13 vz, but the pullet was a nicely gronn
bird and we tried our best to get the larger egg out of her.

The next and in fact the finest record of the test was Mr. Leshe
Williams’ White Wyandotte pullet No. 45 laying 698 eggs. She
was a little gem, and many is the demonstration lecture we have
given our students at the farm on this hen. We score-carded her

( 316 )
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gith many others on Powell Owen’s card before the test and she
gore-carded very high, getting 176 out of a possible 200. She also
s o typical Wyandotte and lays 2{-2} oz cgg every time. M.
eed’s Wyandottes also were of fiest class quality. Mrs. Girain’s
Australorps are a nice team and won well.  Twentv-one Australorps
competed, but Mrs. Grain’s ran away from them all and, with the
exeeption of one, all laid good standard eggs. Owing to this hen
Vs, Grain lost the Dewar Team Cup which went to Mr. Bradbury,
England.

Very few Rhode I[sland Reds competed and this is a pity
25 the breed is equal to any other for winter laying. The U, P.
Poultry Association pullet No. 76 bred on the farm and owned by
Capt. Ansell, who has gone to Burma, put up a record of 63 eggé.,
laving only one second grade egg during the test.

The following is a full detailed list of the record of each hen :--
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L1sT oF Sprc1aL Prize WINNERS.

I The Governor’s Cup presented by His  Excellency  the
jovernor, U. P, won by a Light Sussex pullet with a smre‘ of 84
eges in 92 days, owned by Mr, F. R, Welch, England.

2. Best laver from overseas, Cup presented by the Stewards of
Lucknow Races, won by a White Wyandotte pullet with a score of
69 4/5 eggs, all over standard weight, owned by Mr. Teslie Williams,
England,

3. Best layer from India, presented by the Stewards of
Lucknow Races, won by a Black Australorp pullet with 66 3/3 eags,
all standard weight, helonging to Mrs. Grain. tanikhet,

4. Best team of hirds. Cup presented by the Right Hon'ble
Lord Dewar, won by four pullets owned by Mr. Bradbury, with
220G eggs.

5. Cup for the best laver bred or purchased from the T. P,
Poultry Association farm. Cup  presented by the U, P. Poultry
Association, won by a Rhede Island Red pullet. with 64 4/5 standard
weight eggs, owned by Capt. Ansell. Kalaw Poultry Farm. Kalaw,
Burma,

6. Cup for the best laver heavy Dreed. presented by the
Raj of Mursan, won by the same as No. 2,

7. Cup for the hest laver light breed. presented by Messrs,
Perry & Co.. Lucknow, won by Mr. Bradbury’s White Leghorn pullet.

8. Best laver owned by an Indian resident of the United
Provinces, won by Raja of Mursan's Light Sussex pullet.

9. Best consecutive laver, presented by the U. P. Poultry
Association, won by the same as No. 1 laving 26 cges ronsecutively.

10, Best layer belonging to a member of the Indian Poultry
(lub, presented by the Indian Poultry Club, won by Mrs. Grain’s
Australorp pullet. )

H. Best layer Australorp breed, presented by the Austral
Orpington Club, England, owned by a Club member, won by
Mrs. Grain, Ranikhet. [Mrs. A. K. Fawkes.]
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A FREAK BULLOCK.

A BULLOCK of the Malvi breed belonging to the Bombay Munj;.
pality was brought to the hospital of the Bombay Veterinary College
for clinical demonstration in December 1923. The case wus ,
very interesting one by reason of the animal having, besides the
male genital organs. a well developed udder with four rudimentay
teats, '

The bullock yields milk throughout the year from all the
four teats to the extent of two to four ounces daily. Tt will be seen
from the accompanying photographs that the animal has leg,
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mulled * and the sheath is quite prominent, while the udder is as

well developed as in many milch cows, the teats also heing fairly

large. Female genital organs are entirely absent. [H. A I DXANI:]
%

RESEARCH FACILITIES FOR STUDENTS AT ROTHAMSTED.

WE. have received the following from the Director of the
Rothamsted Kxperimental Station :—-

I wish to bring to vour notice the facilities offered by the
Rothamsted Experimental Station in respect of the research degrees
of Cambridge and London Universities, and 1 would be much
obliged if. In futwre. post-graduate workers, scholarship  holders,
ete.. could have these facilities hrought to their notice. We would
like to reach not onlv those who have attended agricultural colleges,
it also workers in pure science. as many investigations not directly
connected with agriculture can be profitably pursued in an agricul-
tural environment.

The Station comprises laboratories in which reseavcli work
i the following subjects may be done: - Physies with phyvsical-
chemistry.  chemistry, insecticides and  fungicides, fermentation,
hatany,  bacteriology,  protozoology, myealoge.  algolugy. entomn-
logv. statistics. technique of field experiments.

The Station does not investigate problems vutside the study of
soll and the growing plant in health and disease ; Le. no work is
done on plant breeding. animal nuirivien, agricultural economics,
ete. The laboratories have heen completely rebuilt within the
past 10 vears, and the librarv containing hooks on agriculture and
agricultural science is acknowledged to be one of the most complete
i the world. The permanent scientitic stafl numbers about 40,
and at the moment there are 7 post-graduate workers, scholarship
holders, ete., conducting research work for the higher  degrees
mentioned in the enclosed cireular.

No personal fees or charges are made to voluntary workers mn
tespect of the use of facilities and the supervision of their work

—

" Mulling is & method of castration hy heating between the boands, practised by unquali-
lied Indisn castrators, 7
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by the head of the department. Owing, however, to the higl oy
of apparatus and chemicals, the Station may ask in the can.
workers sent lere by Colonial Governments, Universities, [nstiy.
tions, ete., for a contribution from these authorities in respect o
these charges.

REsearcn Decrees oF (avzrineg aNv Loxpox
UNIVERSITIES.

The University of Cambridge is prepared to give favouralle
consideration to each mdividual case of applicants who desire 1
arry out at Rothamsted a portion of their work for the followiny
Degrees :—M.se., PhD.

The University of London has accepted  the  Rothamstel
Experimental Station as a “ Recognized Institution™ from which
research workers may submit work done at Rothamsted for the
following degrees : —M.S¢., Ph.D., D.Se.

A brief precis of the most important conditions that must
be fulfilled by candidates is given below for general guidance,

[ntending workers at Rothamsted are strongly advised i the
first instance to send a full account of their academic qualifications
and training to the Director. as the candidate will be allowed
enter his thesis only if these qualifications are aceeptable (o tle
University Senate,

The general conditions imposwd by the University regulations
are briefly :—

(1) Cambridge.  These degrees are granted i full to men
only 5 under certain fimitations the titles of degrees
are open to women without the privileges which the
degree confers in the University,

A minimum vesidence of five ferms at Cambride
and one at Rothamsted.  Thesis to he presented not
earlier than sixth and not later than twelfth tenn
from term of admission as a rescarch student.

PhD. A wminimum residence of six terms  at Camlndge

cand three at Rothamsted,  Thesis normally 0 b

presented vot carlier than ninth term and not fitr

A”.SC.



NOTES 393

than twelfth term from term of adnussion as a research
student. In special cases permission may be sought
to present the thesis after the sixtl term.

NoTE—Three consecutive terms at Cambridge constitute o vear.

(2) London.  These degrees are  open to men and women

on eqtial terms.

MSe. and Ph.D. A mininnn vesidence of two calendar
vears at Rothamsted before submission of the thesis,

D.Se. Nomully the vandidate must first Lold the M.Se,
degree of the University. but 1n special cases, on the
growl of published work, this regulation mav on
application be watved. A residence of two vears at
Rothamsted i< required.

A student must ordinarily have taken his first degree not less
tan four vews before the date of his entry for the
PS¢, exanmination.

NoTe- I the case of stusdents registerne su October the two-vear pefind may be

revarded as cndine i the June o the see ol vear,

In the case of workers already holding a first degree of London
Universitv. they may enter ax external students for higher
degrees without any requirements as to residence.

*
* ¥

POST-GRADUATE TRAINING AT THE PUSA INSTITUTE.

Ix a Press Conmunique assued on the oo June, 1923, the
fiovernment of India anneunced the institution of pnst—;zrml\mtc
courses for spectalists in cortain subjects at the .\grirnltm‘nl Research
Institate and College. Pusa, and stated that these courses would
be confined to distinguished eraduates of Universities or Agricul-
fural Colleges and also to students who had undersone training m
agriculture and its aflied branches in British Universities ot in one
of the vecoguized Agricultural Colleges and who possessed suitable
sualifications.  They have now devided to throw these courses vpen
iho to selected officers of the Provincial - Agricultural Service
provided they are fully qualified to take advantage of them aud are
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recommended by the Government of the Province in which they
may be serving. The first course commenced on the 18t Noven,
1923, and subsequent courses will commence from about the sy,
date annually. The training will last for two years.  Application
for further I;arficulars regarding the courses, fees chargeable, cte
should pe made to the Director and Principal, Agricultural Rescarch
Institute and College, Pusa.

No guarantee of appointment to the Indian Agricultunl
Service is given to the officers who pass through the training success.
fully.

P
THE WORLD’S WHEAT POSITION.

Tug harvests of autumn 1922 were very poor in the importing
countries of the world, and especially on the Continent of Europe;
and yvet, owing no doubt to the general impoverishment and the
depreciation in the currencies of most Kuropean countries. Europe
imported net during the cereal vear ending with July 31st. 1933,
only about the same quantity of wheat which she mmported
the previous vear, namely, 69 million quarters. (Before the war,
when Russia was exporting wheat, Kurope’s net demand from
abroad averaged only 36 million quarters.) Putting together the
statistics for all the importing countries of the world, their net
import during the last cereal year was 87 million quarters. as
compared with 84 in the previous year, and with the pre-war average
net import of 82.

Harvests better this year. The harvests of this autumn have
been very much better than those of last year, and (including rough
estimates for the coming harvests of the Southern Hemisphere and
India) the prospects are that during the current cereal year ending
with July 31st, 1924, the yield of all the countries, both imporing
and exporting, for which statistics were available (not including
Russia), will be 430 million quarters, as compared with 388 last veah,
and with the pre-war average of 372. For the countries of Furpe,
both importing and exporting (excluding Russia), the total vield
during the harvest just ended has been 160 million guarters.
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compared with 130 last year, and with 169 hefore the war ; so that
if kurope required for consumption during the current cereal
vear only the same total quantity of wheat as she consumed last
;\vem-. she would have to mmport 30 million quarters less this year
thar she did last year. Britain, however, which is the chief
importer, does not seem likely to reduce her demand for foreign
wheat (estimated at 28 million quarters), and, owing to the hetter
harvests on the Continent and the fall in prices, several of
the Continental countries may increase their consumption. After
allowing for the special circumstances of each country, I estimate
that the net demand of Europe from ahroad during the current
vear will be onlv 53 million quarters, as compared with the 69
million quarters she actually imported from abroad during the last
cereal year. Allowing 19 million quarters as the total demand
of the importing countries outside Kurope. 1 reckon the total
demand of all the importing countries in the world as likely to be
%0 million quarters. as compared with the 87 million actually
imported last vear.

The exporting countries of the world (exclnding Russia) have
also had a considerably better vield than they had last vear, and are
likelv to have available for export. during the current cereal vear
ending with July 1924, a total surplus of 132 million quarters,
including the 24 million quarters of exportable surplus they carried
aver on August Ist last. If these estimates turn out to be correct,
then on August Ist next the exporting countries of the world are
likely still to have in their hands about 52 million quarters of
exportable old wheat-—enough in itself to meet the probable
demand of the importing countries for seven months without
drawing on the produce of the harvests to be reaped after August 1st
next,

Further fall in prices predicted. During the last twelve months
the growing prospect of an accumulation of exportable  wheat
has led to a considerable fall in the world price of wheat, and the
average price at Liverpool of foreign wheat is at present about 14
per cent. below what it was twelve months ago, but is still 18 per
eent, above what it was on the average for 1913. In England
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and Wales, on the average price obtained by farmers for 1
wheat, according to the Corn Returns, was 33s. 4d. per 480 1
For the week ending October 27th, the average prices were
1913, 30s.  in 1922, 41s. 6d.; in 1923, 39s.; so that the price oy
obtained by farmers is about 6 per cent. below the price they were
getting last vear. but is still 30 per cent. above the price in the
corresponding week in 1913 As the Index Number of wholesale
prices in this country is about 50 per cent. above the level of o3
and the cost of living (on which wages largely depend) 15 75 per cent,
above the level of July 1914, it s little wonder that many farniers
no longer find it profitable to grow wheat. except on land specilly
suited for that crop. This state of things must tend to a further
reduction in the area sown with wheat in this country,

No likelihood of scarcity for two years. The probabie gradisd
increase in the world’s surplus of exportable wheat. for which
market cannot bhe found at present prices and the  consequent
competition between the five principal exporting countries. all of
which have considerable surpluses to dispose of. must tend to a
further fall in the world's price of wheat 1 the near future. Such
fall would in its turn tend to a reduction in the arca sown with
wheat ; but, so far, except in Great Britain and perlaps in the
United States, the indications are that the area under wheat next
harvest will be larger than this vear and unless the weather proves
very unfavourable for the world as a whole, there is no likelihood
of a scarcity of wheat during the next two years,

British Empire more than  self-supporting.  Before  the  war
the British Empire wus not self-sufficient as regards wheat  the
net imports having on the average of five years exveeded the net
exports by some 6 nillion quarters 3 but in each of the last three
cereal years its net exports have exceeded its net imports. and Jiast
year the three exporting countries of the Empire (Canada, Australi
and India) actually exported 15 million quarters more than woere
in]p(;rte(l by the importing countries of the Empire (United Kingdo,
South Africa, and other overseas possessions).  During the current
cereal year, thanks nuainly to Canada’s excellent crop, the s plus

available for export in the three exporting countries is likely to ¢
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DY

Jarge enough to supply all the importing countries of the Eanpire
witl more than double the quantity of wheat they will require to
import - the estimated surplus available for export bheing 69 willion
uarters, while the total imports of the importing conntries of the
Empire are not likely to exceed 33 million quarters. 1t seems
pr;u'!ivally certain that for many vears to come the Stupire will
grow much more wheat than it itsell requires, and will have »
Jarae surp]us to spare for export to foreign countries. Probably
it iy also more than sell-suthicient as regards bharlev, ats, vice and
potatoes. SR Javes Winsox i Enepae Podaction and L port,
No. 8%}
P
RESTRICTIONS ON IMPORT OF PLANTS FROM INDIA
INTO ENGLAND, WALES AND IRELAND,

Tue following  notitication. dated 20th Februarv, 1924, Jias
heen issued by the Govermment of India in the Department of
Fducation, Health and Lands :

Under the recent Destractive Inseets and Pests Orders made
by the Agricultural Departments of  England. Nerthern Ireland
il the Irish Free State. the importation from India mto England,
Wales and Treland of any of the plants mentioned m Appendix 1 is
periitted in accordanee with the following regulations,

Kach consignment should be accompanted by two copies of a
certificate in the form prescribed (Appendix 1) dssued after nspee-
tion. not more than 14 davs prior to the date of shipment, by a duly
authorized official of the country of export. to the effect that the
consignment i healthy and free from the plant diseases. inseets
and pests named in the second schedule (reproduced i Appendix
1) to the Orders mentioned. Plants will wot he deenied 1o he
healthy  which are attacked by any insect or pest mentioned in
Appendix IV. One copy of the certificate should e preduced
to the Customs officer at the port of entry. except in the ise of
consignmients imported through the post when the copy should be
ftixed to each package. and the other copy forwarded by the
importer to the consignee. ‘The original of the certificate should
be forwarded by post, before the plants are despatched, by the
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exporter to one of the undermentioned addresses according to ],
destination of the consignment.

England and Wales. 'The Horticulture Division of the .\lini.\try
© of Agriculture and Fisheries, Whitehall Place, London.

Irish Free State. The Secretary, Department of Agricultiy
and Technical Instruction for Ireland, Upper Merrion St teet,
Dublin.

Northern Ireland. Minister of Agriculture, Northern Lrekind,
Belfast.

The import into the Irish Free State of potatoes, other thay
potatoes landed before the 15th of July in the vear in which thev
were lifted and gooseberrv or currant hushes, is mnot permitted
without a license previouslv obtained by the consignee.  Exporters
are, therefore, advised to assure themselves that these [licenses
have been procured hefore forwarding such consignnients,

A consignment of imported plants which is not accompaivd
by certificates in the prescribed form will be detained before delivery
pending inspection. and disinfection if necessary, by an officer
deputed for the purpose. the charge for whose services and al
incidental expenditure will be defraved by the importer.

2. In the interests of exporters in this country facilities for
the grant of the prescribed certificates have been provided i the
provinces and Indian States noted below. and the arrangenents
adopted by them are published for general information.

Madras.  Consignments should be sent to the Agriculturl
College, Coimbatore, whence after examination they will be sent
to any desired port in the Madras Presidency for export. No
charge will be made for actual examination and grant of certifivates.
but all incidental expenses, such as carriage and cost of repacking
after examination, will be defrayed by the persons applving for the
certificates,

Bombay. Consignments  should be sent to the Agrit'ltlﬂll'ul
College, Poona, where inspection and certification will be mad I
of cost, provided that " all incidental charges are borne Iy the

exporters,
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Punjab. Consignments should be sent to the Agricultural
(ollege, Lyallpur, for necessarv examination and certification.

Burma.  Persons desirous of exporting plants from Rangoon
shontd apply to the Assistant Botanist, Himawbi, who will grant
the required certificates after suitable examination of consignments.

Central  Provinces. Exporters will be required to present
plants for inspection by a Deputy Director of Agriculture in the
provinee or by the Economic Botanist, Nagpur. who will be autho-
jized to issue the necessary certificates.

Mysore. Consignments should be sent to the office of the
hivector of Agriculture, Mysore. where the necessary certificates
will be signed by the Director an the basis of an examination made
by competent niveologieal and entomological officers. No charges,
other than incidental charges, will he imposed at present.

Travancore.  Consignments should he sent to the office of the
Director of Agriculture and Fisheries, Quilon, whence after examina-
tion they mayv be sent to any desired port for despatel. No charge
will be made for examination and grant of certificates, but all
incidental expenses such as carriage and cost of re-packing after
exantination will he defraved by the persons applying  for the
vertificates.

Ruitable facilities for examination wl the issue of the pres-
eribed certificates ave not available in other parts of British India
amd in the other Indian States,

Arpespix L

() All living plants with a persistent wody stennabove ground,
and parts of the same, except sceds. when for use i propagation-—
such as fruit trees. stocks and stools, forest trees, and ornamental
shrubs and grafts, lavers and cuttings thereof.

(b} All potatoes; and all tubers. bulbz, rhizomes, corms, and
hop stocks for planting.

(¢) Seeds of onions and of lecks for sowing.

{d) Guoseberries.
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Areenpix 1L

Certificate of examination of Plants, No.

This is to certify that the plants included in the packag.
consignuient. deseribed helow were thoroughly inspected by

, a duly authorized official of ‘

on , and were found or believed by him 1o e
healthy and free from any of the plant diseases or pests naned in
second schedule to the Destructive Insects and Pests Order of 1922

This edditional certificate must be gicen for all potatoes :

Further. it is hereby certified that no case of the disease knowy
as Wart Disease or Black Scah of Potatoes (Synchgtriwm endobit:-
cum) has oceurred on the farm or holding where the potatoes
included in this consignnient were grown nor withie 500 vards
(approximately } kilometre) thereof.

(Sgmed). oo

(Offictal Status). ...

The following details must be illed in by the shepper :

Number and description of packages in consignment. ...

Distinguishing marks ...
Description of plants ...
GIOWI A8 et et
Name and address of exporter ..o
Name and address of consignee ..o
Name of vessel ... oo
Date of shipment ...
Port of shipment ............ ... B
Port of landing in England, Wales or Treland.............
Approximate date of landing.............e

Areesoix 111,
Fungi—-
Black Knot of Plum and Cherry (Plowrightic merbosa. Riter)-
Fire or Pear Blight (Bacillus amylovorus, Trev.).
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Chestnut Canker (Endothin parasdion, [Mure]  Ander, and

Ander.),

Wart Discase or Black Seab of Potato.s (Synchaytrivm endobion-

e Pere.).

Onion and Leek Smnt (”/'r)n.r/.s'//.s‘ (;r‘/u(/uf_ [“l’nst).

Downy Mildew of Hops (Peronoplasmopnra fooods . Miv. o
Taka.). ‘

Inscets

Vine Louse (Phyllogera castatrir, Plancl).

American Apple Capsids (Heteracordylus walivus, Reut.. and
Lygidea mendar. Reut.).

Pear Tingid (Stephanctis pyri. Fah).

Colorado Beetle (Leptinotarsu dec-mlineata. Sav),

Plumc Cureulio (Conotrachelies wenuphay. Herbst).

Potato Moth (Phthorimaa opereuldlla Jell),

American Lackey Moths (Malacosomar ame ricane. Fab. and ),
desstria, Hubn)).

Oriental Fruit Moth (Cydia molcsta. Busck.).

Ran Jost Neale (Aspediotus peruiciosus, Comist),

Japanese Fruit Scale (Diaspis - pentagon. Newst),

Apple Fruit Fly (Rhagoletis ponitonella,. \Welsh),

Cherry Iruit Flies (Rhagolctis ecrasi. Linn.. I Congulnin. Lovw
and B, fausta. Osten Saken).

Gooseberry Fruit Fly (Epochra canadensis, Loew.).

Areexnix IV,

Ao Fruit and other Tree Pests

Fruit Tree Cankers (produced by Neetria ditissima. Tul.. ov any
species of Wonilia).

Silver Leaf (Sterenum prrpuccuni. Pers.).

Black Currant Mite (Eriophyes ritis. Nal).

Woolly Aphis (Eriosoma lanigerum. Hausm,).

All Beale insects (Coceidar.).

Brown Tail Moth (Nyymia Phaorrhqa,  Dan.).  (Ewprectis
chrysorrhaa.)
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Rhododendron  Fly  (Leplobyrsa  [Stephanitis] rhododend, ;
Horv.) ’
American Gooseberry Mildew (Spheerotheca morsuva, Berk,).
B. Vegotable and Root Pests -
Corky or Powdery Scab of Potatoes (Spongospora subterraygy,
Lagerh.).



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS,
MEETINGS AND CONFERENCES, ETC.

M. G. 8. Baspar LGS, has heen appointed to officiate
as Deputy Secretary to the Government of India, Department of
Fducation, Health and Lands, viee Mr. R. B. Ewbank, 1.C.S., on
other duty.

W

Dr. W, H, Tawrson. D.Sec Imperial Agricultural Chemist,
Jas heen appointed substantively Joint Director of the Agricultural
Research Institute, Pusa.

+"s

Mr. A. Howaro, C.LLE.. M.A., Imperial Economic Botanist,
Pusa, has been granted leave on average pav for 7 months and
3 days from 17th March. 1924, Dr. F. J. F. Shaw officiating until
13th April, 1924,

¥

Mrs, 4. L. (. Howarn, M.AL Second Imperial Economie
Botanist, Pusa, has been granted combined leave for 7 months
and 9 davs from 11th March. 1924,

%

Tue University of Edinburgh has conferred the degree of
DSe.on Mr. W. McRar, MAL Be, officiating  Imperial
Mveologist, Pusa.

***

Dr. J. SEN, M.A.. Pr.D.. Supernumerary Agricultural Chemist,
Pusa, has been appointed to officiate as Forest Chemist. Forest
Research Institute and College. Dehra Dun. for 8 months, from
- Tth April. 1924,

x x

Mr. B. C. Bvrr. M.B.E.. B.Sc. Necretary. Indian Central

Cottom Committee, Bombay, has been granted leave on average

{ 333 )
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p.ay for 7 months from 3rd April, 1924, Mr. G. R. Hilson, l;,st
officiating.
o
Mz, M. B. Mexox, (L.B.V.(C., has been appointed to officite
as Third Bacteriologist, Ilmperial Bacteriological lmburnlup_\,;
Muktesar, for 1 vear from 15th March, 1924, wvice Mr. T. )|
Timoney, M.R.C.V.N., resigned.
*x
Mz, M. Cagsery. M.A., B.Ne., Agricultural Chemist to tie
Government of Bengal. has been contirmed in the Indian Agricyl-
tural Nervice from 11th Marcl, 1924.
2%
M. F. Switn, B.Sce., Deputy Director of Agriculture, Bengal,
on return from leave, has been posted to the Eastern Cirele from

15th March, 1924.

*
* %

Mzr. R.T. Davis, MUR.CV.RL Offe. Director, Civil Veterinay
Department, Bengal, was on leave on average pay for 1 wonth
from Ist April, 1924, Mr. A, D. MeGregor, MUR.C.V.R., officiating

Xk

Mer. F. B. Parvenn, AL Government Beonomie Botanist,
Madras. has been granted combined leave for 2 vears. 2 montls
and 18 days from or after 10th March, 1924, Mr. K. Rumiah
has been placed in charge of the office until further orders,

**x

Mg. R. €. Broavroor, N.D.A.. has been appointed to ofliciate
as Cotton Specialist, Madras. efee Mr. (5 R. Hilson on other duty.
and also as Principal of the Agricultural College and Rescard
Institute, Coimbatore, eiee Mr, F. R. Parnell granted leave.

**x

Mg, Rapaat Unnan Kian, MAL B.Se,, Deputy Director of
Agriculture under training, has been placed in charge of the vl
Uircle, Madras, vice Mr. R. (!, Broadfoot on other duty.
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Mr. D. G. Munro, B.Sc., has been confirmed in the Indjan
sgricultural Service as Deputy Director of Agriculture, Madras,
froni 4th December, 1923,

***

De. HaroLn 1. Maxy, D.Sc.. has been confirmed as Director
of Agriculture, Bombay, from the date of retitement of My, ¢, b
Keatinge, LC.S.

%

Me. P.C. Parin, MSc., LoAg., Deputy Director of Agriculture,
south Central Division, Bombayv, has been granted leave gn
average pay for 1 mouth and 1o days, Mr. K. M. Pawar officiating,

xx

Mr. K. 8. Farsrortier, MROVS, Superintendent, Civi]
Veterinary - Departiment, Bombay, has been granted leave on
average pay for 7 months from 15th April, 1924, Klan Nahel)
1D Buxy, GB.V.C, officiating.

**s

Me. C. H. Parr, B.xc.. Deputy Director of Agriculture in
charge of Cattle-breeding. United Provinces, has been granted
leave on average pay for 3 months from 15t} May, 1924,

'

Mr. A Doses, B Director of Agriculture. Bitiar and
Orissa, has been placed on special duty for 2 weeks from 4t
April, 1924, and granted leave on average pay from 28th April to
Ist October, 1924, Mr. (. 8. Henderson ofliciating,

***

Mg, (L (. SHERRARD, B.A ., Deputy Director of Awriculture,
Patna Circle, Bihar and Orissa. has heen granted leave onaverage
Pay from $th April to Ist October. 1924, Mr. I L. Datta
offictating.

*
* Xk

Mer. N, 8. MeGowan, B.A.. Professor of Agriculture in charge
of District Work, Bhagalpur Civele, Bihar and Orissa, has been



336 AGRICULTURAL JOURNAL OF INDIA (XIX, mp,

granted leave on average pay for 6 months from 2nd .\py)
1924.
™
* %
C'HAUDHURT MUHAMMAD ABDULLA, Deputy Director of Agricyl.
ture, Punjab, and SarDaR SaniB KuaRAk StNei. M. Associate
Professor of Agriculture, Lvallpur, have been confirmed in tle

Indian Agricultural Service.

*
* ¥

Miax MuxknTaAR NaBl, Extra Assistant D ivector of Agriculture,
Gurdaspur. assumed additional charge of the duties of Deputy
Director of Agriculture. First Circle, Punjab. on 31st Junuar,
1924, relieving Malik Sultan Ali who proceeded on leave for

4 months.

*
* *

Razr Samrs Laca Jar Caaxp Lrrara. MoSe., Associate Professi
of Botany, assumed charge of the post of Economic Botanist 1o
Government, Punjab, in addition to his own duties, from 16th
February, 1924, relieving Agha Yusuf Ali Khan deputed to Kngland
in connection with the British Empire Exhibition.

x*s

Mz. S, R. Rierox, MR.CVS, who has been appointed to

the Indian Veterinary Service, has been posted to Burma.

%*
* %

Mr. J. H. Ritente, M.AL, B.Se., Deputy Director of Agricul-
ture, Northern Circle, Centrul Provinces. has heen granted leave on
average pay for 8 months from Ist April. 1924, Mr, R. L Hil
officiating.

*

Mr. S. T. D, WarLace, B.Sc., Deputy Director of Agricul-
ture in charge of Aunimal Hushandry, Central Provinees, has heen
granted combined leave for 7% months from 22nd April. 1924
Mr. J. C. McDougall officiating in addition to his own duties in charge
of the Southern Circle,
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Mr. 8. G. Mutkekar, M.Sc.,, B.Ac, Officiating Deputy
Director of Agriculture, Western Circle, Central Provinces, has
peen granted leave on average pay for 1 month from 22nd April,
1924, Rai Sahib Bhayya Lal Dube officiating.

#**

Mr. J. F. Dasrur, M.Sc., D.I.C.. Mycologist to Government
of Central Provinces, was on leave on average pay from 24th March
to 17th April, 1924, Mr. K. P. Shrivastava officiating.

*
* %
Mz. E. A. H. CHuicniLe, B.Sc., Assistant Director of Agricul-
g

ture, Jubbulpore, has been transferred in the same capacity to
Chhindwara, Central Provinces.

*
* %
Rar Sanms Tuspinan Pawar has been appointed to officiate

as Deputy Director of Agriculture. Eastern Circle. Central Provin-
ces, vice Mr. J. C. MeDougall on other duty.

NOTICE

TRE undersigned is about to prepare a complete record of the
students trained at the Agricultural Research Institute, Pusa.
The record will contain the following information regarding the
career of each :-—

(1) Name of student.

(2) Province or State from which he came.
(3) Kind of training given.

(4) Employment obtained after being trained.

Old students of the Institute are requested to assist in the
Preparation of this record by supplying the undersigned with the

information asked for above.
D. CLOUSTON,

Offy. Agricultural Adviser to the Government of 1 ';d"“'



Revigws

THREE BOOKS ON ENTOMOLOGY.

(1) Animal Parasites and Human Disease,—By Asa C. CHANDiER:
Second Edition, Revised, 1922, Chapman and Hall; Price,
22s.

(2) The Principles of Insect Control—By R. A, WairpLr and
P. Buckie; 1923 ; Longmans, Green & Co.; Price, 20s.

3) Social Life among the Inseets.—By W. M. WHEELER; 1923;
Constable and Co.

(1) That this book has reached a second edition shows that it
has met a want. It is a very well-written and well-balanced révume
of our present knowledge of those Human Diseases, which are
caused directly or indirectly by Protozoa, Worms and Arthropods—
diseases which are of very direct interest to all the human race,
especially to those living in warm climates, where the labour-outtum
of the cultivator is normally reduced to a serious extent by such
diseases as hookworm and malaria. For the entomological and
veterinary worker in India, no less than to the medical man, this -
book provides a concise and accurate summary of the subject dealt
with. It contains a few errors, which will doubtless be corrected
in a later edition ; some of these are mere slips but others, such as
the statement (p. 485) that Pangonia sucks blood while hovering in
the air, are errors of fact which have already been corrected in
print.

(2) The vast output of literature on FEconomic Entomology
makes it increasingly difficult for workers in this line to keep then-
‘selves informed of past and recent progress in this subject throughout
the World. The Review of Applied Entomology, it is true, abstracts
all current literature very usefully but serves rather as an [ndex
than a classified abstract of recent literature. The present volume,

{ 338 )
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therefore, meets a real want by providing under one cover a résume
of recent literature on methods of Insect Control, That such an
attempt to cover an enormous field has resulted in an elimination
of all errors or in the inclusion of every control-method which has
hecn advocated, would be too much to expect ; hut within its limits
this compilation will be found very useful to all economic workers
and should certainly find a place in the library of everv Agricultural
(ollege in India. The book is divided into four parts. Part I
deals with Biological Control under the heads of Host Resistance,
(limatic Restraints, Disease, Parasites and Predators, and Bird
Encouragement. Part 1I deals with Chemical Control hy means
of Insecticides (three chapters), Dips and Dressings, Attractants
and Repellents, and Fumigants. In Part TIT we come to Mechanical
Control by Cultural Methods, Restriction of Spread, (‘rop Storage,
and Baits and Traps, whilst Part IV gives a summary of Legislation
for the control of pests. and an Appendix includes an accomnt of
machinery for spraying and dusting.

On page 2 the authors state that the San José seale “ attacks
all fruit trees except chestnut, fig, cherrv and vine ™ : in Kashmir
hoth cherry and vine were found to he attacked in 1923 and cherry
has also heen recorded as attacked in California.  On page 9 Oshima
is quoted as stating that teak is absolutelv immune to termites;
this may be so in Formosa but requires qualification as a general
statement ; teak is not imnume in India and in Java Dammerman
has described Ralotermes tectonse which attacks living teak trees.

Under the heading of Attractants, the authors might have
made Some mention of the Andres-Maire form of trap. which has
been used with success in India for the control of Agrotis ypsiloi.
So far as Indian workers are concerned, indeed, a noticeable point
in this book is the very infrequent reference made to Indian publi-
cations on Kconomic Entomology. Most of the methods deseribed
in Chapter XIII, under Restriction of Npreal of Pests, are based on
work in Europe and America. As this book should be equally
valuable to workers in the Tropics, the utility of subsequent editions
will be improved by the addition of notes on control-method ! found
useful there, '
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(3! Professor Wheeler is a well-known authority upon the .Ants,
which are amongst the best-known exponents of social life amonggt
the Insects. This book reproduces six lectures which were givey
at; the Lowell Institute in 1922, and will be found equally interesting
to the entomologist and to those who are interested in the habits
of insects without necessarily wishing to enter into such subjects
as their classification and nomenclature. It is perhaps difficult
to make a strict definition of social insects. In this book Professor
Wheeler includes in this category Beetles, Wasps, Bees, Ants,
Earwigs, Embiads and Termites, and to these a slight extansion of
the line would add some Crickets, Moths and Bugs. [T. B. F ]

o'

Poultry Farming in the East.—By Mrs. A. K. Fawkes, Poultry
Expert to the Government of United Provinces. (Allahubad:
Pioneer Press.) Price, Rs. 4.

Mrs. Fawkes has produced an excellent little handbook on
poultry farming in India. She has managed to adapt to Indian
conditions many of the principles of successful fowl keeping as
practised in the West.

The chapter on housing is particularly good ; as the author
says, “ most of the failures in poultry keeping in India are attribut-
able to one factor and that is that people will house their fowls in an
empty godown in the compound.”

The section on diseases is full but clear, though the amateur
will be well advised to spend more time in preventative measures
than in applying remedies after disease has broken out.

The egg-laying competitions at Lucknow have been valuable
in bringing public attention to possibilities of poultry keeping in
India.

Feeding is another section which will well repay careful atten-
tion. A suitable and well balanced ration is of the greatest
importance,

The book is well got up and is full of useful information. It
can be thoroughly recommended to any one interested in poultry
and the author is to be congratulated on her book. [G. 8. L]



NEW BOOKS
ON AGRICULTURE AND ALLIED SUBJECTS

1. The New Agriculture, by Kary C. Davis. Pp. 494. (Philadel-
phia and London : J. B. Lippincott Co.) Price, 8s. 6d. net.

2. The Co-operative Marketing of Farm Products, by 0. B.
Jesness. Pp. xiii+292. (Philadelphia and London: J. B.
Lippincott Co.) Price, 10s. 6d. net.

3. The Nature and Properties of Soils; A College Text of
Edaphology, by T. Lyttleton Lyon and Harry O. Buckman.
Pp. v+588. (London : Macmillan & Co.} Price, 15s. net.

4. The Principles of Agriculture, by J. R. Ainsworth-Davis.
Pp. xiv+4261. (London: Methuen & Co.) Price, 7s. net.

5. Practical Botany for Indian Students, by Diwan Bahadur
K. Rangachariar, M.A.,, L.T. (Madras: Superintendent,
Government Press.) :

6. Social Life in the Insect World, by J. H. Fabre. Translated
by Bernard Miall. (London: T. Fisher Unwin, ILtd.)
Price, 8s. 6d. net.

7. Animal Nutrition, by T. B. Wood, C.B.E., M.A., F.I.C, FR.S.
{London : University Tutorial Press, Ltd.) Price, 4s. 6d.

THE following publications have been issued by the Imperial
Department of Agriculture in India since our last issue :—

Memuir.,

1. Studies in Gujarat Cottons, Part I1, by Maganlal L. Patel, B.Ac.
(Botanical Series, Vol. XII, No. 5.) Price, R. I-12 or 3s.
Reports. ‘
2. Proceedings of the Board of Agriculture in India held at
Bangalore on the 2ist January, 1924, and following days
(with appendices). Price, R. 1.
3. Proceedings of the Cattle Conference held at Bangalore on 22nd
and 23rd January, 1924 (with appendices). Price, As. 9.
(341 )



LIST OF AGRICULTURAL PUBLICATIONS IN
INDIA FROM THE 1sr AUGUST 1923 TO
THE 31st JANUARY 1924.
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No. Tille Author i Where published
GENERAL AGRICULTURE
1| The dgricultaral Journal of | Edited by the Agricul- | Messrs.  Thacker, Spink
' fndia, Vol XV1II, Parts V tural Adviser to the & Lo, Caleutta,
i and VI, and Vol X1X, Part Government of India,
| L Price, B 18 or 2o per
{ part; annual  subscription
i Rs.6or s Gd
2 | Scientific Reports of the At | dssued friom the Agricul. | Government Pruntu,
: cultural  Rescarch  Institute, tural Resesrch  Insti India, Caleuttn.
i Pusa (including the Reports tute, Pusa,
- uf the Imperial Dairy Expert
‘i and the Secretary, Sugar
i Burcau), for 1922.24. DPrive,
o
3] Review of Agrienltuml Operee | Agricultural Adviser o Ditto
} tions i India, 3 the Giovernment of
{ Price, R 1-10, [ndia,
1 A Study of the Factors oper- | B H. Wilsdan, s, Ditt
i tive in the valur of Green LES, Pate  Agricul
Manure. Pusa Avricultuml tural  Chemist to
| Research Institute Bulletin Government, Punjab;
No. 149, D'rice, As, 3, P K. Lander, s,
i DC, ALC, LA,
g Agricultural  Chemist
H toltavernment,
l Punja b, Lyailpur ;
| and M. Mukand [af, -
: A, Research:
I Assistant. Agriculturd]
i College, Lyaltpur,
5 ¢ The Improvement of Fuodder | Edited by Cnbriclie | Ditto
1 and Forage in Tndin {Papers Lo Howard, s’
- read before a joint meeting of Second Imperial
j the Sections ol Agriconlture Eeonomic  Botanist,
\ and Botauy, Indian Science Pusa.
Congress, Lucknow, 1023).
o Pusa Agricultural Rescarch
. Institute Bulletin No. 130.
i Price, A<, 6.
o
6 | Muricultursl Statistics of India, | Tsued by the Depart. | Ditto
; 132;)31, Vol. M. Price, ment of  Statistics,

7 Water Hyacinth, Bengnl
' Department' of Agriculture
Leaflet 1 (English),

India,

B S, Finlow, nse., ke,
Directar  of
ture, Bengal.

Agricul. |

! Benzil (lovernment
Preas, Caleutta.
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Water  Hyucinth. Bengal
Department of Agriculture
Leuflet 2 (English).

Reaping of broadeast highland
Aus paddy.

lmprovement jof g Cattle and
provision of Cattle Fodder in
Bengal (in English).

Annual Report of the Depart.
ment of Agriculture, Bihar
and Urissn, 1922.23,

i
|
i
|
H
|
|
|

Agriculturul Statiatics of Bihar !

and Qrissa for 1922.23,

t

t

I
Annust Report ou the Adminis-

tration of the Department
of Agriculture, United

Provinces, for the year !

endiny 30th June 1423,

Annual Report on the Agricul. i

tural Stations in the Centml

Circle, United Provinces, for @

the year 1922.23.

Report on the Agricultural Sta-
tions of the Western Cirele,
United Provinees, for the
year ending 3ist May, 1923,

Report on the Agricultural Sta-
tions in the Kustern Cirvie,
United Provinces, for the
year ending 31st May, 1923,

Report on  the Agricultural
Stationa in the North-Fastern
Circle, United Provinees, for
the year 1922.23.

Report on"the Working andlthe
dministration of the United
Provinces Government
Gardens for the year 1922.23

R. 8. Finlow, n.sc., R.I.c., | Bengal

Director of Agricul-
ture, Bengal,

Issued by the Depart.
ment of Agriculture,
Bengul,

Ditto

Issued by the Depart.
ment of Avrienlture,
Bilar and Orissa,

bitta

Issued by the Depart.

ment of Avriculture,

United Provinees,

Ditta

Ditta

Ditto

Ditto

Ditto

Governmen

Press, Calcutta.

Ditto

Uitto

Sovernment

Gulzarbagh.

Ditto

CGovernment

United

Allahabad.

Ditro

hitto

Ditty

Nitta

Thite

Press,

Press,
Provinces,
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19 [ Season and  Crops Repart, | Issued by the Depart. | Government Printing,
Punjub, for 1922-23, Price, ment of  Agriculture, Punjab, Lahore,

R. 1.8 or 23, Punjub.

20 | Report on the Operations cf the Ditto Ditto
Departient of Agriculture,

Punjab, for the year ending
the 30th June, 1922, Part 11
Price, Rs. 7-10 or 10s. 2d.

21 | ‘Tables of Agricultural Statistics Ditta Ditto
of Punjub  for the year
1922.23.

22 | Report  on the Lawrence Ditto Ditto
Gardens, Lahore, for the year
1922.23. Price, As. 5.6 or
5d.

23 | Pamphlet cntitled * Possibili- | Sir  Patrick  Fagan, Ditte
fies of Agricultural Develop- R.CLE, G851
ment in the Punjab.”

24 | Notice for the guidance of | Isued by the Depart- | Mulidi-Am Press,
Zemindars  regarding  Seed ment of  Agriculture, Lahore.
velection  for sowing of Punjab.

Wheat (Crdu).

253 | Report on the Cotton Survey of | D. Milne, B¢, Keonomic | Government Printing
the Rohtak District in 1919, Botanist to  Govern. Punjub, Lahote,
Price, Re. 7 or 9s. 4d. ment,  Punjab; Ch,

Ali Mohammad, 1.ag.,
and L, Kirpa Ram,
LAK, Agricultural
Assistants,

26 | Sugarcane type Coimbatore 205, | Mank  Sultan  Alj, Ditto
Punjab ~ Department  of Deputy  Director  of
Apriculture Leaflet No. 22, Agriculture,  Gurdus.

Jur.

27 | Clean Picking and Marketing of { Issued by the Depurt- bitte
Cotton, Punjab Depart- nent of Agricultore,
ment of Agriculture Leaflet Punjah.

No. 23.

28 | Tmprovement of Grauing Areas | L. B. Kulkarni. M.Ag., | Government Central
in the Bombay Presidency. | Asistant  Fconomic | Press, Bombay.
Bombay  Department  of Botanist, Poona.

Agriculture Bulletin No, 112
of 1923. Price, As. 11.6.

20 Agriculh'lral Advancement in | Sublurama  Reddi  of | Government Press,

the Nellore Taluk by Co- Thotapalli. Madras.

operation w'th the Agricul-
tural Department. Madrs
Department  of Agriculture
Leaflet No. 30 (English and
Telugu), )
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30 | Breeding and Rearing of Cattle

and  Buflaloes, Madras

Department of Agriculture
Lenflet No. 31 (English,
Tamil, Telugu, Malayalam
and Kunarese).

Notes on the Exhihits at the
Agriculturn]  Exhibition, IV
Circle, Madms, comprising
North Arcot, South Arcot,
Chingleput  and  Chittoor
Districts. Madras  Depart-
ment of Agriculture Leaflet

No. (Englisk  and
Tamii).
An  Improved  Fumace for

Jaggery making in Chittoor
District, Madmas  Depart-
ment of Agriculture Leaflet
No. 34 (English, Tamil and
Telugu).

The Ground, Farth or Pea-nut
(Arachis kypogrea).  Madras
Department  of  Agriculture
Bulletin  No. 87, (Revised
edition of Bulletin No. 28).

Year Book, 1923, of the Madms
Agricultural Department.

Ap ndix A to “A I’u}mlxr
Kouu.nt of the work of the
Mudms Agricultum] Depart-
ment "' (Tamil and Telugu).

Report on the working of the
Department of Agriculture,
Central  Provinces, for
1922.23. TPrice, R, 1.

Return of expenditare on Pro-
vinoial and District Gardens,
Central P'rovinces and Berar,
for 1922.23. Price, As. 4

Report on the Cattle-breeding

perations in Central Provin.

ces and Berar for 1922.23.

Price, As. 4.

Report on the Demonstration
work curried out in the
Woeatern Circle, Central Pro.
vinces, for 192223, Price,
As, 8.

i

R. W. Littlewood, ¥.b.a.,
Deputy Dircctor of
Agriculture for Live-
Stock, Madms.

D. Ananda Rao, m.sc.,
Deputy  Director  of
Agriculture, IV Circle,
Madrus.

Intto

Issued by the Depart.
ment of  Agriculture,
Mudrms,

Ditte

Ditto

Issued by the Depart-
ment of  Agriculture,
Central Provinces
and Berur,

Ditto

Ditto

hitto

Government
ras.

Press,

Ditty

Ditto

Ditto

intto

Ditto

Guvernment
Central
Nagpur.

Press,

Provinces,

Ditto

Ditto

Ditto
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«40 § Report on the Demonstration | Issued by the Depart- | Government Prosy
work earried - out  in  the ment of Agriculture, Central Provings
){m‘thcmf Cin]-l';-; Zt‘c;g(mlPlfro- Uentral Provinces and Nagpur, ’
vinces, for 1922.23. Price, Tar.

As. 8.,

41 | Report on the Nagpur Agricui. Ditto Ditto

tural College, the Botanical,
Chemical, Myeological and
Engineering  Sections  and
Maharajbagh Menagerie,
Central  Provinces. Price,
As. 8,

42 | Olpad Thresher. Central | E A H. Chuechill, g, Ditta
Provinees  Deprirtment  nf Assistant Dirpctor of
Agricultnre Leafiet {Hindi). Avriealture,  Central

Provinees,
|

43 | The Cultivation of Oranges in ; K. Shrivastaya, Dittn
the Central Provinees and @ Assistant to the
Berar.  Central Provinces 1 Feonomie Bofanist,

Department of  Agriculture © Central Povinees,
Rulletin No. 19, ;

44 | Beport of  the Agricultural lasned by the Depurt. U Assim Secrela riat
Department, Asam, for the - ent o Agriculture, Printing ofe.,

| vear ending Blst Mareh, 1923, Assam, Shillon,.

43 | Tables of Agricaltural Ststisticy j Pitte Ditto
of Assam for the year 1922,

91 |
23, |

46 | Agricultural 8 ivs of Burma [ssued by the Depart. | Government Prinfinz,
for the vear 1922.23.  Price, voment of  Agricnlture, Burma.
R. 1.8 i Burnm,

47 | The Bengal Aj_'li(-ulluml.[ulmml: Isstied by the Depart. | Sreenath Prese, [hver,
(Qumrl(:rl_\'), (In Eozlishand | ment ¢ f Agriculture,

© Bengali.)  Annual subserip.  Benwal,
tien R, 1-4'15ingle copy As 3,

18 } The Jnnrn:ll n.f the ..\h}(l_r.l.\ Madlras Agricultural | The  Fleetrie Pyinting
‘A\f].'ély«];lhllizl;“'l :'\:(:(‘l;'!'h[lllf'll Students' Unian, Works, Coimbatore,

h ¥). Annual subserip.
tion Rs. 4, .
|

49 Q‘f“T‘WT}_"J‘}UF{NI*'Hh_o Indian t Nejentifie Department | Cathalic Orphan Press
Tea Association,  Price, Av. § of the Indian  Tea (alcutta,
jrer copy. Associntion, Caleutta,

30 | Poona .Agrivu!kuml College | College My azine Com- | Arva Bhusan  Press
Magazine  (Quartter] v mittee, Puoa,

Annual subseription Rs, 2,
st

51 Jo;lmall of thdc Mysore Agricul. .\l_v::urc,- . Agricultural | Bangalore I'vrss
urel  an Experimenial Experimental Union. Bangalore,

Union  (Quarterly), Annunl
subseription Re, 3.
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52 ¢ Indian Scientific Asriculturist | Alliance Advertising | Calentta U},,(,m,)('\f‘pp
(Monthly).  Annual xubs-, Association Ltd. [ Company, 523, Bow
¢ cription Rs. 4. l Caleutta. Bazir Street, Caleutt ..
i
|
53 The  Plantens’ Chronidde | United Planters’ Associa- | E. P Waorks, Coimbatore.
. (Weekly) i tion of Nouth India,
1 Coimbatore,

i

AGRICULTURAL CHEMISTRY

3 A Preliminary Note on the " Roland V. Norris, pose., - Mesrs. Thacker. Spink §&

Decomposition  of Caleium . rLC, Government @ (o, Caleutta.
i Uvanamide in Nouth Indian Agricultural  Chemist,
U Soilx.  Menioirs of the Caimbatore : B Vikw
. Department of  Agriculture nath, Assistont Agri-
in India, Chemical Series, | cultural Chemixt, |
Vol. VIL Na. 3 Price, Catmbatore;  and (.
As 12ar da V. Ramaswami Avyar,
Loz, Assistant to the |
tovernment  Agricul-
fural Chemist, Coimba- |
tare, H
35 L The Prevention of Nuisances  J. Chatlton, psc. ane. Government Printing,
cansed by the Par.bailing of Agmienltural Chemist, | India, Calentts.
Paddy.  Pusa Agricultuml Burma. !
Research  Institute  Bulletin ! .
No. 6. Price, Ax. . i )
5614 Method far the accurate . Phani Bhusan  Sanyal, Ditta
‘Determination  of  Carbonic Mse,  Assistant ta !
Acid present as Carbonate in the Imperial Agricul.
Soils, Puse Agricaltural tural Chemist, Pusa.
Rerearch Institute  Bullefin |
No I3 Price, As 2
57| Liming of Assam Soils, Assam | Tssoed by the Depirts 7 Assaim Secretariat Print.
Department of  Agricolture meat of Agriculture, | g Office, Shillg
Builetin No. 2 of 1923, Assam. :
3 Parboiting of Paddy,  Burma dsued by the Dejort | Government Printinz,
I Department of  Agriculture ment of  Azriculture, ¢ Burnia, Rangoon,
¢ leaflet No. 14, i Burma. ;
BOTANY
S Studies in Inheritance in Cotton, - (. 1. Kettur, Moz, | Messiv, Thacker, Spink &
History  of » Cross . Cotton Rrevder, Cu., Ualeutta,
between €. hevbarewm and | Routhern Mahmitta
A, pegleetum. Memwoits of | Country.

the Depnrtment of Agricul-
ture in  India. Botanical |
Rerics, Vol. X1§, Ne. 3.
Price, R. -4 or le, 8. !
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63

63

67

Studies in Indian Oil Seeds.
Ne. 2. Linseed. Memoirs of
the Department of Agricul-
ture in India, Botanical
Series, Vol. XII, No. 4.
Price, B. 1.4 or 20

Studies in Gujarat Cottons,
Part 1L Memoirs of the
Department of Agriculture

Botany—ooncld.

Gabrielle L. C. Howard,
M.A., Second Imperinl
Economic  Botanist ;
snd Abdur Rahman
Khan, Assistant to
the Imperial Economic
Botanist, Pusa.

Maganle] L. Patel, poag..
Cotton Breeder, South
Gujarat.

in India, Botanical Series,
Vol. XII, No. 5. Price,
R. 112 or 3s.
MYCOLOGY

The Relative Responsibility of
Physical Heat and Micro-
organisms for the hot weather
Rotting of Potatoes in
Western Jondin, Pusa Agri.
coltural Research Institute |
Bulletin  No. 148. DPrice,

3.

a |

i

Some common Fungoid Disenses |
of Crops and their preventive !
measures—Ufm  or  Dak !
Disease of Paddy (in English :
and Bengali). !

S. L. Ajrekar, B,
Acting  Professor  of
Botany, Royal Insti-
tute  of Science,
Bombay : and J. D.
Ranadive, Bag.,
Assistant  Mycologist,
Potato Research Com.
niittee, Bombay
Department of  Agri-
cultuore,

Isued by the Depart.
ment of Agriculture,
Bengsl,

ENTOMOLOGY

List of Publications on Indian
Entomolopy, 1922, Pusa
Agricultura! Rescarch 1nsti-
tute Bulletin No. 147.  Price,
As. 7.

The Pest Act and Cotton.
Madras  Department  of
Agriculture Jeaflet No. 32.
(English and Tamil).

Mange Weevil (English and
Bengali).

The Important Inzect Pests of
Coconut, Burma  Depart-
ment of Agriculture Leaflet
No. 14, (Revised  and

enlarged.)

Compiled by the Imperial
Entomologist.

G. R, Hilson, mxe,
Cotton Bpecialist,
Madras,

Issued by the Depart.
ment of Agriculture,
Bengal,

Issued by the Depart.
ment of Agricultnre,
Burma,

Mesars. Thacker, §;;
Co., Caleutta, pinks

Ditty

Government Printing,
India, Caleutta, )

Bengal Government Press,
Calcutta,

Government I'rinting,
India, Caleutta.
Government I'ress,

Madras,

Bcngnl CGovernment Press,
Caleutta,

Guvernment Printin
Burmn, Rangoou
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Entomology—concld.

The Palm Beetler in Burma.
Burma Department of Agri-
colture Bulletin No. 19,

Issued by the Depart-
ment of Agricultyre,
Burma,

Government  Printing,
Burma, Rangoog.

AGRICULTURAL BACTERIOLOGY

Indigs Experiments, 1922, (1)
The effect on produce when
Vat Liquor is allowed to
stand in the beating vat and
beating is delayed ; (2) The
effect of neutralizing the
Liguor with caustic soda
hefore beating. Pusa Indigo

Punjab, and the Government
Cattle Farm, Hissar, for 1922.
23. Price, R. 1.8

Cattle Census Report, Punjab,
for the quinquennium ending
1922. Price, As. 8 or 8d.

Punjab Cattle Census of 1923
Price, As. 8 or 84,

Lint of Horse and Cuttle Fairs
and Bhows in the Punjab
during 1923-24.

Annual Administration Reporta
of the Bombay Veterinary
College, Glanders and Farey
Department, nnd Civil Veten.
nary  Department in  the
Bowbay Presidency (includ.
ing 8ind} for the year 1922.23.
Price, As. 5.

Annual  Report of the Civil
Veterinary Department,
Bibar and Orissa, tor the year
192223, Price, As. 12,

Annual Report of the Civil
Veterinar, Department,
United neea, for the
year ending 31st March, 1923.
Price, R. 1.2.

J. H. Walton, a4, M50,
Assistant Agricultural
Bacteriologist, Pusa,

Publication No. 12, Price,
As 4
VETERINARY
Annual Report of the Punjab | Issned by the Depart.
Veterinary  College,  Civil ment of Agricalture,
Yeterinary Department, Punjab.

Ditto

Ditto

Ditta
Tsaued by the  (ivil
Veterinary  Depart.
ment, Bomhay,
Issued by the Civil
Veterinary ~ Depart-
ment, thar  and
Origsa,
[saned by the  Ciril
Veterinary  Depart-

ment, United Provin-
ces,

Government Printing,
India, Calcutta,

Government Printing,
Punjab, Lahore.

Ditto

Ditto

Ditto

Government: Central

Press, Bomhay,

Government Printing,
Bibar and Orissa,
Patna.

Government Presas,
United Provinces,
{ Allahabad.

f
i
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77 { Report of the Civil Veterinary | Isued by the Civil
Department, Assar, for the Veterinary  Depart.
vear 1922.23, Price, As. 8 ment, A=sani.
or 9d. :

78 | Report of the Civil Veterinary | Issued by the  Civil
Department (including  the | Veterinary DPepart.
Tusein Veterinary  Schonl), ment, Burma.

Burma, for the year; ended
the 31st March, 1923, Price,
R L

78 | Report of the (ivil Veterinary | Issued by the  Civil
Department of the Central . Veterinary Depart.
Pravinees and Berar for the {  ment, Central Provin.
vear 1922.23,  Price, B. 1. ; ees and Bepar,

§0 | Report of the Civil Veterinary Ulssued by the  Civil
Department, North.-West | Veterinary  Depart.
Frontier Provinee, for the | ment, N-W. R
vear 1922.23, Price, Av 13 | Provinee.

WANTED

Assam Seeretariny Py

g Office, Shi“nng,
Government Printing
Burma, Ranguun,
Covernment Press,
Central Provine,

Nagpur,

North-Wes
Provinee
Press,

Frontier
Con ernment

.

Following issues of '* The Agricultural Journal of India ”:—
Vol. 1, Pts. 1,2, 3, 4; Vol. II, Pt. 1 ; Vol. VI, Pts. 2, 3; Vol. XIIL
Pts. 1,3; Vol. XTIV, Pt. 1.

50 per cent. above original price as quoted by the publishers
offered.

Please apply to—Prixcipar,

CAWNPORE.
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