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®riginal  Articles

SOME COMMON INDIAN BIRDS.

Xo. 2. THE INDIAN LONG-TAILED NIGHTIAR (CAPRIMTULGUS
MACRURUS ALBONOTATUS),

BY
T. BAINBRIGGE FLETCHER, RNLF.LS.FES, FZS,

Linperial Epfomdoyist

AND

CoOMUINGLIROMBOULFER.FZS.,
Curator, Nataval History Maseain. Darjiding,

The Nightjars form a small fanuly of birds of which eleven
species, representing fourteen named forms contained in two genera,
occur within Indian Timits,  One species, the Great-cared Nightjar
(Lyneornis eerviniceps), occurs i Burma and Travancore and i3
readily distinguishable by the presence of tufts of feathers just
ahove and behind the ear-coverts, but all our other [ndian Nightjars
he]ung to the t_\'pivul gONts (;',,1,,4;,4»:/_,,:/\'. without ear-tufts. and are
very much alike, all heing brownish or vellowish-grey mottled with
darker and lighter spots. In habits. as in general appearance,
they are all very similar. resting during the day-time on the ground
amongst vegetation or stones or clods of earth, and appearing on
the wing only at dusk. when thev awk about for insects which they
catch either on the wing hv means of their large mouth, which can
be opened very \\'idel}'; or on the ground. They are ravely seen
i the day-time, when thev keep quite motionless, squatted on the
ground, and are readily passed over as a clod of earth, but are
conimonly seen on the wing in the evening or may: be found on roads
tatching dung-beetles attracted to cattle-droppings.

( 455 ) 1
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As in some other groups of hirds, the tvpical Nightjars e "
comb-like formation on the mer side of the long middle-toc, 1,
the use of this structwre appears to be unknown although it
supposed to be of use In cleaning the beuk and the long ricty
bristles from the hooked claws of beetles and from the scales of
moths which have been caught in the mouth. These birds have
also strongly developed rictal bristles which doubtless assist then,
to obtain insect prey on the wing.

Their noiscless flight is verv characteristic and more resembles
that of a gigantic moth than that of a bird. It consists of a fey
quick flappings of the wings alternated with rapid and complicated
ghdes and wheels throngh the uir with wings widely extended,
Sometimes the tips of the long wings are brought together ahove
the back with an audible smack.  Tts position at rest alvo makes it

-easy to place a bird as a Nightjar, as it squats down with its whole
body on the resting surface ; also when a Nightjar perches on
branch, it sits on it lengthwise, and not across it as other hirds do,

Their food consists entirelv of insects, largely moths and hestlos,

~ captured both on the wing and on the ground. Thev may therefore
be considered as useful birds but hardly oceur in sufficient numbers,
as a rule, to do very much good. 1t should be noted. however,
that the quantity of moths captured and devoured by a single bind
is astonishingly large.

As already noted, all the Nightjars look verv much alike,
at least when seen at large after night-fall. - The Common Indian

S——
Nightjar (Caprimulyus asiatious), distinguished hy having distinct
but narrow black streaks on the back, in combination with an alnst

Common Indian Nightjar ((,’upmnulyu axiaticus) j Left fout nud head.
{Alter Rlanford £ 1 b2 oorTr e o
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paked tarsus, occwrs commonly  throughout most puarts of the
Plains of India, Coylon andt Novth Burma. 1t is fownd in open
aul cultivated country, groves, gardens and non-forested  areas
gen«‘l'd“y and is often seen near habitations. [t oceurs ronunonly
in the larger gardens of Calcutta and is sometimes known as the
“Jee-bird,” because its erv, which is ‘constantly heard at night,
is like the sound made by a stone skimming over the frozen surface
of a pond, the note being repeated slowly at first and then more
quickly.

[n North Bihar the Common Nightjar seenss to he replaced
by the Indian Long-tailed Nightjur (Cagronulpus macruins albono-
tatus), shown on our Plate, which is verv similar to the Common
Sightjar but rather larger in size. and may be distinguished hy
having the tarsus feathered throughout. It is found throughout
the Plains from North-West India to Assam. extending into the
lower ranges of the Himala@i wherever snitably wooded areas
oretr, but in the summer months it ascends higher up the Hills.
having been noted at Bhimtal and Masuri. '

Regarding its habits, Stuart-Baker. writing on the Birds of
North Cachar, gives the following interesting rote, which mav he
quated in eatenso: - My house is built on o hill, the garden on
the steepest side coming up to the very hrow of the steep, almost
precipitous grass slope. leaving room only for & navrow foot-path
for the servants and hill-people just outside the fence. This path-
wav is the favourite haunt after dusk of this tine Nightjar and 1,
seated motionless on the bank. often have had them approach me
within a few feet, so near indeed that 1 have more than once tried
to eateh them with a short butterfiv-net. [ believe it is not at all
generally known how much these birds feed on the ground. but
[ have constantly observed them so feeding, and hutterflies or
ather large dead insects which were placed near their favowrite
resting-places were greedilv eaten by them. Their movements
on the ground are stronger and quicker than might he expected,
judging from the formation of their feet, and they run exaetly
the same manner as do martins and swallows when collecting mud
for their nests.
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“ A very remarkable trait in this bird is the fact that t,
female will accept the advances of more than one male, but, remal.
able as it s, it is undoubtedly the fact, for on one occasion 1 way
witness of it nor could there be any mistake, for both males wer
present at the same time and within three yards of me.

“The actions of the yonng are very peculiar; tiny mites,
still blind—their eyes do not seem to open till the seventh day---will
when first discovered or when they hear a heavy tread near them,
lie flat on the ground, their colour closely assimilating with the
dead bamboo leaves or other material on which they lie; should,
however, the danger of discovery hecome very imminent, they wil
crawl under the leaves and hide from sight altogether.”

Like other Nightjars, the Indian Long-tailed Nightjar makes
1o nest, laying its eggs on the bare ground, usually in some sheltered
situation. Pairing begins in March and eggs are usually kud by the
end of this month or early in April in the Plins, or a little later
in the Hills. The number of eggs laid seems to be always two.  The
eggs vary somewhat in colour, from creamy-white to salmon o
fleshy clay-colour, blotched and speckled with reddish-brown. and
measure about 30 by 22 nun.  The hen bird sits very closely on her
eggs, 50 that she may almost be trodden upon before flymg ofi.
Speaking of Nightjars in general, Newton remarks: - So light
is it that the act of brooding, even where there is some vegetable
growth, produces no visible depression of the grass, moss, or lichens
on which the eggs rest, and the finest sand almost equally fails to
exhibit a trace of the parental act. Yet scarcely any bird shows
greater local attachment and the precise site chosen one year 15
almost certain to be occupied the next.”

The call of this species is quite different from that of the
“ Ice-bird,” consisting of the sounds ** chounk chounk ™ repeated at
intervals, and may be compared to the sound made by striking 1
plank with a hammer. When on the wing it also utters a Jow
chirping cry.

The Nightjars are also known as Goat-suckers, from a poputit
idea that they suck the milk of goats : it is hardly necessary to ~t
that they do nothing of the kind. Vernacular names upp]ied W
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Nightjars generally in India are Chippal: or Chappa, Dab-clour; or
Dahhak (an appropriate name, derived from dabna, to crouch), and
Audha-chiriye (blind bird).  Other appropriate names are Kappa-
pille (frog bird, Telegu) and Patheka: (roadside-hird, Tamil). In
Burmese it is Huet-pyin.



CROP REPORTING IN INDIA.

BY

Rar Bamaptvr . N, GHOSIHL, BA., F.85, FEcos.
Dircetor of Statisties.

It is proposed to give in the present article some  weneral
information as to the methods of framing estimates of outtum iy
erop forecasts in India as well as in the United States of America
Egvpt.

THE PRESENT METHoD IN INDIA

The framing of an estimate of the outturn of a crop depends on
three fuctors—the arca. the standard normal eutturn per acre. anl
the condition estimate.

As regards area, there exists i the villages of most provinees
an agency capable of reporting the acreage of crops with great
accuracy, wherever fields have been mapped and surveyed.  There
are certain tracts (mostly in Bengal, Bihar and Orissa. some parts
of Madras, etc.) which consist chiefly of pertanently settled estates,
lands held on privileged tenures. and unsurveyed arcas. where,
owing to the absence of trained village establishments. the estimates
of agea arc mere or less conjectural, but these estimates are revised
from time to time by careful comparison with the conditions pre-
vailing in those adjoining areas of a similar character for which
accurate information is availuble and by means of such special
enquiries as may be possible. Estimates ol areas under niixed
erops are also wmore or less conjectural as they are based on formule
preseribed by provincial anthorities.

The second factor, the normal onttnrn per acre, is briefly dviined
to be “ the average yield on average soil in a year of aveng
character . This normal or average ontturn does not necess: il
correspond with the average figure for a series of years, whic’ b
an arithmetical abstraction and may possibly never oceur. The

( 160 )



CROP BEPORTING TN INDIA 461

Agricultural Department in each provine maintaing a statement! of
the normal yields per acre of crops (wder the two major heads
of “irrigated ” and “ wnirrigated ) of lunds of average quality
in cach district.  Inoorder to test the acewracy of these sf:mdem{s
of normal yield and to revise them, if necessary, a system of crop-
cutting experiments is in force in all the provinces. Under this
svstem plots of land of average quality are selected, and the crops
grown on them are cut and weighed in the presence of responsible
ofticers of the district stafl or of the provinciul Agricnttural Depart-
ment.  These experiments are carried out every vear in respect
of all the principal crops and in accordance with the rules specially
framed by provincial anthorities, The results of the experiments
are reported to the head of the provineial Agricaltural Departient
who, ona careful serating of all the reports and after such further
investigations as he mav deem necessary, revises or verifies the
standards previously adopted for the districts or the province,
This revision is ordinaniy made onee i tive vears,

The third factor —the condition estimatr s the fraction repre-
senting the relation of the erop reported on o the normal cvop per
acre. I many parts of India, the cultivators estimate the crop
outturn in annas or sixteenths.  Thev take a certain nwnber of
amtas to represent the normal outtum and estimate the outturn of
the vear of report as so many anuas higher and lower than the
normal.  There is. however. no lixity in the standard of anna
notation s and the number of annas taken to vepresent a normal
vatturn varies Detween 12 to 16 1 seme tracts 16 anias represent
& normal crop. while in others the same term denotes a bumper
ctop. Consequently the anna estimate ot one tract s not always
anienable  to ('nmp:ll'imn or l'nnlllilmti(m with  that of another
tract,  There is another svsten (known as the Anterivan system)
of expressing the condition of a crop. Under this svatem. 100 18
Loutturn of the vear
In 1897, a
* \merican

guestion arose as ta whether the ™ anna notation er the ™.
o

of Driasipal Qrops in Dwlia for

taken to denote a nornial crop and the estinate
of report s stated to he a percentage of that crop.

SQuinpennial Report on the ecnuye Vold g dire
e period ending 192122,



system ” should De used in making crop estimate, and il
strongly urged upon the Government of India that, as the cuiiy,.
tors and the village officers entrusted with the duty of collecting
data for crop reports were mostly accustomed to the Indian sty
(the anna notation), the adoption of any other system weuld tend 1
confuse the estimate. Lotal Governments and  Administration
were, therefure, permitted to adopt such scales of notation as might
be suited to the lecal conditions and usages, the ohject being tq
secure the returns i terms of a normal crop. But as the
standard ”” thus adopted would not possess any fixed or wnifom
value, it was laid down that in the published forecasts the Americay
system should be used istead of the anna notation. ie.. 100 being
taken to represent the normal crop and the estimated outtur
being stated as o percentage of that crop, the conversion of the ann
estimate to the percentage estimate being nude either by district
officers or by provincial anthorities.

When these factors are determined, the quantitative estimate
of yield is found by multiplving these factors. Thus if the area
be 60,000 acres, the normal outtuen per acre 300 1. and the pereen-
tage estimate (seasonal factor) Le 80, the total vield will work
out as follows 160,000 <500 X 5~ 24,000,000 [b,

THE DEFECTS OF THE PRESENT SVSTEM,

There is no difliculty about the area figures.  On the whole.
these figures are sufliciently accurate and admitted to be better
than the area statistics of other countries.  There are. however,
real difficulties with regard to the second and third factors.

Second factor. 'The figures of normal outturn per acre e
mainly based on the results of crop-cutting experiments,  These
experiments have not yet been conducted on a large seale by trained
officers of the Agricultural Department, as they should have heen
done, but by officers of the district staff having little or no expert
knowledge of agricultural conditions and operations. Moreover.
the amount of care and caution necessarv for the experiments
is not bestowed on then, Consequently the figures are only rough
approximations to truth.
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Third factor. The original “anna  estimate ” on which the
sewsonal factor is  based i3 in most cases framed by the patawar;
(vilage accountant) or an officer of similar standing,  These
puwiearts are not sufficiently imtelligent. and, like niost Indian
cultivators, think too poorly of the CTops owing tu their ingrained
pessimism. 1t is difficult for them to envisage what a normal crop
i, The mental image of the normal crop which the pitawares have
in nund when estimating crop condition is the crop which thev
would like to see hut which they rarely see, Thev fall to realize
that a4 normal crop over a great areq must have its fair share of crop
troubles.  The result is that the normal in relation to which crop
condition is estimated by the patawaris is something really above the
normal. Consequently a normal erop is verv rarelv reported hy
them.  Opinion s therefore unanimous that crop vields in India
are greatly under-estimated.

[t will thus be seen that it is desirable to improve the second
and the third factors. The Board of Agriculture in their meeting
held in 1919 considered the whole question and their conclusions
are summarised in the following paragraphs.

The Board recognized that the area figures are lard to beat
except i permanently settled tracts. Thev. therefore, could not
suggest any method by which the area figures could be further
mproved upon exvept by the improvement of the detailed main-
tenance of land records in permanently settled tracts and by an
mprovement in the method of returning the aren under * mixed
crops.  As regards the area wder mixed crops. the Board did not
propose a definite method which would be better than the existing
one.  According to the existing method, each province has a set of
niles framed for the purpose in corformity with the broad principles
that the area to be returned must he the area covered by the foreca§‘r )
crop exclusive of the area covered by other crops with which it
is mixed. The maintenance of detailed land records in permanently
settled tracty will no doubt lead to an improvement in the area
fizures *for these tracts: but the question is hound up with other
considerations and is mostly a matter for the local authorities to

decide,
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With reference to the second and the third factors, the 1y,
Mr. G. A, D. Stuart, Director of Agriculture, Madras, propos.| i,
1919 a change in the procedure which was accepted by the Buapy,
In the place of “ normal or average yield ” from Crop experinicnts,
which mean working from particular to general, he propused
reverse process of working out particular from general.  He sugyey.
ed that a statement of ““ actual vield  of crops should he compily]
at the end of each year by meuns of collection and detailed sty
of statistics of movement by rail and sea, of manufacture oy of Ay
process, such as baling, and of estimates of local consumption and
carry-over.  When this is done for a series of vears (say, ten), the
total of the actual yields divided by the total arcas would give the
“average vield per acre”. As for the seasonal factor, Mr. St
would leave the patawaris to follow their traditional method of
estimating in annas, but would interpret their estimates in the
light of past experience and would translate them into intelligihle
language. Thus if the patarcaris reported the following percentiges
of the normal crop in the past ten vears - 68, 79, 72, 83, 8,
74, 72, 83, 67 and 75 (total 736 or amunal average 756),
report the crop of the vear of report to be 83 per cent. of the

normal, the seasonal condition of the year of report should be taken

35 100 -~ .
as 8—37‘5%0 = 110 per cent.  This neans that assuming ten vears to be

a long enough period to eliminate seasonal Huctuations, the average
or normal crop is that which the patwraris mark as 756 per cont.
on his scale.  Accordingly Mr. Stuart proposed the following formula
for working out vields :

Total yield = Arew ~ average of aetnal yield m—,’";—”f%f%fﬁm'

Theoretically, Mr. Stuart’s method seems to he an improve:
ment, but the whole thing hinges upon the ascertainment of *“actual
yield”, The determination of the actual vield of crops is attended
with considerable difficulties ; and this fact was recognized by the
Board, although it was admitted that difficultios would not prove
insuperable except in the cuse of sugarcane, [n the first plie.
data of movements of crops have to be procured from the ralway

e - . e
authorities, When the })rupusul was examntned llcpul‘llll(‘ll‘«”].\f
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it was apparent that the statistics published by the railway authori-
ties were not sufficiently detailed for the purpose and that theip
forims had to be altered in various wavs before accurate infornation
could be gleaned from them.  Further there is an wncertain element,
viz., local consumption, which has alwavs to he guessed.  Now with
the recent abolition of rail and river-horne trade returns as a result
of retrenchment, the determination of the actyal vield of crops
according to Mr. Stuart’s method has become practically impossible,

It should be stated in this connection that the Indian Sugar
Committee. which sat after the meeting of the Board of Aariculture,
dealt with the question of compiting crop lorecasts in India.  The
Conmuttee, while endorsing the recommendations of the Board of
Agriculture in general, held that, in the case of the slgarcalie crop,
the method of ascertaining actual vield is quite napplicable as the
proportion of the cane crop which is moved by rail is altogether
negligible, the greater part of the gur manufactured being consumed
locally, or moved by road. Thev also held that no satisfactory
estimates of local comsumption and carrv-over, if any, could be
framed.  They were, therefore. of the opinion that so far as the
sugarcane erop s concerned. the second factor. viz., the normal
outturn per acre, must continue to be based on crop-cutting experi-
uents, which, they recommended. should be conducted by the
Agricultural Department in a regular and svstematic way and on a
larger scale than Dbefore by fixing the minimum number of the
experiments to be made in the case of each province.  As svon as
fignres on which sufticient reliance cane be placed are available
forwseries of vears, the method proposed by Mr. Stuart and accepted
by the Board of Agriculture would he followed.  This has been
reiterated in the Meeting of the Board of Agriculture held at
Bungalore in January last.

In the case of cotton. however. there is atother method of
caleulating  actuals,” viz. by means of press and mill rctur’ns‘
Cotton is first ginned in ginneries and ther goes to pressing factories.
But all cotton which is aimned s not prvssml. some of 1t going
direct 10 the mills,  Again unpressed cotton not only goes (lircct.to
spinning wills, but is also used for extra-mill consumption, whilst
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an appreciable amount of hand-ginned cotton does not pass thrwngh
ordinary ginneries, but goes direct to press. Consequently fh,
sum of the amount pressed in factories and the amount of unpresse
cotton received in spinning mills gives the neavest approach to the
actual crop. This method was tried and fortnightly returns wnle,
the name of ““ Cotton Press Return ™ were issued so far back as 1013
and continued till 1920, when thev were abolished on the ground
that they were hopelessly incomplete, there being no law compelling
mill and press owners to furnish returns and much less acewrate
returns. There is. however. a proposal for reviving the weekly
cotton press returns from all cotton-pressing factories which should
be made compulsory as early as possible.  In 1923 an Act called the
“ Indian Cotton Cess Act ” was passed by the Government of hdia,
Section 6 of which preseribed compulsory monthly returns of cotton
consumed or brought under process in each mill.  Unfortunately
the Act extends to British India only. There are many cotton
mills situated in [ndian States, and consequently the returns of mill
consumption expected to he obtained on account of the Act would
serve no wseful purpose unless Indian States prepare similar returns,

The examination of forecast figures, in the light of actuals
when they are known, is helpful hoth to the mercantile comnuunity
and to the ofticers entrusted with the preparation of crop forecasts.
If the results are satisfactory, more reliance will be placed on the
forecasts published and the responsibility of making correct estimnites
will be ensured.  Such an examination is now made in the case of
cotton crop onlv in the final general memorandum eacl vear
Here the actual is taken to be the sum of net exports and consump-
tion, both mill and extra-factorv. the figures of mill consumption
being furnished by the Bombayv Millowners” Association and those
of extra-factory consumption being conventional estimates made
by the Cotton Contract Board (now the Kast India Cotton Associa:
tion) of Bombay. In the present circumstances this sort of examina-
tion has not been possible for any other crop owing mainly to the
absence of any reliable information regarding consumption.

With regard to the third factor, however, there is no difliculty
in adopting Mr. Stuart’s proposal for correcting the condi iy
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estmiate  reported by the subordinate staff, A beginning  has
aready been made in this direction and some of the provincial
forecasts contain condition estimates us proposed by Mr. Stuart.

In crop forecasts comparison is generally made with the oITe-
sponding forecasts of the previous year. To meet the demand of
the trade, compurison is sometimes also made with the final estimate
of the previous year, although it may be somewhat misleading.
For example, in Indix there are certain crops, such as cotton and
sesamum, of which more than one variety is grown and the sowings
of the late variety do not even commence at the time of the first
forecast.

Non-official agencies such as large exporting firms, land-holders,
trade experts, ete., are often in a position to render valuable assistance
In arriving at correct estimates of outturn of crops and should be
resorted to with a view to make the present crop estimates of
greater value than at present. Nome provincial Directors of Agri-
culture have realized the importance of this outside help and consult
in some cases such non-official opinion. e.g.. the Bihar Planters’
Association in respect of the indigo vrap. This svstem is, however,
capable of greater expansion and more use than at present.

To sum up.  On a consideration of the facts stated above it
appears that all that is necessary and practicable in the present
crcumstances in regard to crop forecasts is—-

(@) toleave the arca estimates as thev are,

(b) to pay more attention to the system of crop-cutting
experiments in order to improve the standard normal
outturns per acre. and

(¢) to adopt Mr. Stuart’s method of correcting the candition
estimate reported b the primary reporting agency.

METHOD 1N FOREIGN COUNTRIES.

The methods followed in foreign countries, particularly in the
United States of America and Egvpt, may be of interest in this
conneetion and are described below :—

U.8. 4. According to the Department of Agriculture, Washing-
ten, for many years past, in fact since the Bureau of Census was
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organized in 1862, it has been the practice to accept the estin. i,
of acreage planted under different crops as reported by the By,
of Consus every ten years.™ In the fiest year following the
census, the crop reporters of this hureau would estimate the acriag,
» planted as a percentage of the acreage reported by the census fo
the preceding vear; the secordl vear following the census the
acreage would be estimated s a percentage of the acreage estimuiw
in the preceding vear. and s0 on, until figures for the next cenws
are available. Theoretically, if there is no bias or tendency ty
under-estimate or over-estimate on the part of crop reporters. the
acreage estimate by this method for the tenth year after a vensus
wonld agree with the acreage reported by the census for that vear,
A weak point in the system which has long been recognized is the
fact that individual crop reports are not free from bias, and there
appears to be a fairly uniform tendency to either over-estimate o
under-estimate the acreage, the result being a cumulative error
which in ten vears is apt to result in a wide discrepancy between the
estimates of this bureaun and the figures of the census.  To illustrate,
if the Bureau of Censis should report 10,000,000 acres planted to o
given crop. and there should be a uniform tendeney on the pu
of the crop reporters of this hureau to under-estimate the acreage
of this crop an average of two per cent. annually, this bureau might
estimate the acreage as 9.800,000 acres in the first vear after the
census, as 9,604,000 acres in the second vear, as 9,412,000 arres
in the third year, and o on until the tenth vear, when the bureau's
estimate for the crop would be §,170,000 acres. [If during the
ten-year period there had actually heen no change in the acreage
planted to the particular crop in question, and the census should again
report an acreage of 10,000,000, the result would be & mantfest
diserepancy of 1,830,000 acres between the figures of this burean and
those of the census.  Further discrepancies would appear in the vield
per acre and the total vield.

* Prior to 1880, the census did not show nereage of crops, merely production ; henee in the
carlier years the acreage hikis was obtained by dividing the census repart of Lotal produ wh
by an estimated yield per acre.
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At or near the close of harvest each year agents and

[’l’()})
reporters of the burcau estimate the yield per acre,

. i hushels,
ounds, or tons, according to the nature of the product. The

estimate of the total production is readily obtained by multiplying
the vield per acre thus obtained by the previous estimated ér)tal
jumber of acres.

During the period of growth of crops, monthly forecasts are
prepared to indicate as to how the harvests would finally turn out.
The factors on which these forecasts are based involve, hesides
acreage, the condition of the crop at the time to which the forecast
relates. The condition of a crop is expressed as a percentage of
a-normal erop usually denoted by 100, The idea of a normal €rop
is similar to that tor India explained before. To make out fore-
casts, the condition figure is reduced to a vield per acre equivalent.
This is done by means of what are called ™ pars ™ or the vield per
acre represented by 100 per cent. At the beginning of each crop
season, the statisticians of the crop reporting boaid of the hureau
nike o careful mathematical and statistical studv of the relation of
condition figures as reported each month with the finally determined
vields i previous vears, Having determined  what a 100 per
cent, condition, expressed in pownds ov hushels per acre, has meant
un the average tor different months in previous vears. a © par
vield ™ for each month of the corrent vear is established. which
is nxed as w basis for converting * condition figure ™ into vield per
acre equivalent for purposes of torecasting. The object is to fix
a " par,” which will, in the light of what has happened in previens
vears, mast nearly fit the month for which it 1< to he used. The
" pars,” therefore, vary from month to wmonth as the season advances
i about the same proportion a- the average " eondition figures ™
vary,  As harvest approaches. the forecasts approximate the
final vields per acre much more closely than in the earlier months
hecause of the fact that being nearer harvest, the erop is less subject
to change in condition due to weather influences. soil fertility,
isects, and diseases.

It will he observed that the method of estimating the yield
per acre differs materially from the method of estimating the total
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acreage, the acreage estimate being based upon a percentage of 1}
preceding vear’s acreage, thus carrving on from yvear to vear Ay
error made in any previous year, whereas the yield-per-acre cstim:m‘),
being based upon one year and not referring to any former vey,
is not affected by any error of a previous vear. A constant vealy
under-estimate of, sav, two per cent. in the acreage will be nmgniti&l
to a difference of about ten per cent. in five years and twenty per
cent. (approximately) in ten vears. A covstant yearly under.
estimate of two per cent. in the vield per acre will not he magnifie
in five or ten vears. but, on the other hand, in comparing one vear's
estimated vield with another, the errors will be neutralized ; thyt
i3, the effect would be the same. so far as comparative value is
concerned, as though no error had occurred.  In short, biassed
errors in acreage estimates by percentages grow from vear to vear,
biassed errors in vield-per-acre estimates neutralize each other,

The Bureau of Census emumerates total acres and totil
production of trops ; if vield per acre is wanted, it is obtained by
dividing the production by the acres.  The Bureau of Crop Estimates
obtains directly from its agents and correspondents estimates of
acreage (as described) and vield per acre and arrives at the totul
production by multiplving acreage by yield per acre.

Notwithstanding the difference i methods of  procedure,
the estimates of vield per acre obtained by the Bureau of (rap
Estimates in census years and the figures of vield per acre obtained
by the census, with few exveptions. do not vary widelv.

Eqypt.  The Director of Statistics, Cairo, describes the Euvp-
tian method, in regard to the cotton crop, as follows:-—The cotton
crop is closely followed up hy the provincial staff of the Ministry
of Agriculture from the time of sowing until it has actually been
picked and monthly bulletins are issued recording its progress.
The inspectors, while availing themselves of the information supphel
by the sub-inspectors, agricultural engineers and other members
of the technical staff in the provinces, make extensive tours in the
fields and visits to the villages to enable them to form their vwn
opinion of the condition of the crop in its successive stages
a result of personal inspection and first-hand information.
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On the 25th of each month, the inspectors supply th
Service of the Ministry with notation figures indic
ol the crop in their respective provinees at the time of reporting
The notation figures are percentages of a normal ( o

e Ntatistical
ating the condition

) ten vears’ average)
communicated te them hefore the CIOP IS SOWN a3 representing
100 per cent. vield. The notation figures once (’Ulnmunicatedg to
the Statistical Service serve to calculate the Probable total vield
for each province and, subsequently, the probable average vield
per feddan (equivalent to 1038 acres) for the whole cuuntrs'. e
vields thus reckoned are lable to modification from month to month
in reason of unforescen factors influencing erop pre spects,

The method of caleulating the prabable averase vield is as
follows: The area under cotton in each provinee (as supplied by the
Direct Taxes Department of the Ministrv of Finance) is multiplied
by the normial (ten vears” average) of the provinee and the resulting
fire, betng the total vield which siould be obtained under ideal
conditions, 15 again multiplied by the notation figure supplied by
the mspector and divided by 100, and the product is divided by the
area.

Towards the middle of Octoher the fnspectors ave required to
send in their forecasts of the erop in their provinees,  The forecasts
serve to check the final estinite of the crop made i November or
December.

For the final estimate the svstem iollowed differs entirely
Rquare

from the one explained above and ix known hete as the
Nvstem, A Uarid s applied to the 12 50000 survey map sheets,
and the villages within whose houndaries the points of intersection
fall are taken as ohservation villages. There are about 300 such
villages distributed all over the country. In each village twelve
cotton-growing estates are selected. one having a total cultivated
area of more than 50 acres. two between 20 and 30 acres, three
from 10 to 20, and six from 3 to 10 acres.  The members of the
[nspectorate Stafl keep in constant touch with the proprietors of
these estates, and as soon ax picking has been taken, accurate
vield returns obtained from them are recorded on a special form
aul sent to the Inspectorate and thence to the Statistical Service
2
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of the Ministry of Agriculture where thev are checked and averag,
vields for the various districts and provinces worked out on which
the final estimate is made.

As regards returns from ginning factories a special form j
sent out to all ginneries which they are asked to fill and retun
to the Ministry before November 5th, showing the average outtur,
of lint obtained from & kantar (9905 1b.) of seed-cotton of the
different varieties from the beginning of the ginning season up to
that date. The ginners are not compelled by Taw to supply the
information, yet no difficulty has so far been experienced in obtaining
such information from them.



THE FUTURE OF COTTON-GROWING TN SIND UNDER
PERENNIAL TRRIGATION.*

BY

T. F. MAIN, BSe.,
Officinting Diveetor of Agriculture, Bombay.

WORLD PRODUCTION AND DEMAND.

ONE of the most live issues in the economic world to-day is the
supply of raw cotton, and more particularly staple cotton. This
issue is of peculiar importance to Britain owing to the great Lanca-
shire industry of cotton spinning and weaving. The sources of
supply of raw material to Lancashire have been gradually dimin-
shing.  Lancashire has for aver a centurv depended mainly upon the
United States of America for her raw cotton, and this source of
supply is not onlv diminishing hut actuallv threatens to dey up
within a calealable period of time.  This is due to two causes: (1) a
dintinished erop, and (2) an inereased American mill consumption.

American production of raw cotton reached its maximum
expansion in 1911-12 when the crop exceeded 16 million bales; since
then the crop has steadily contracted owing to the depredations
of the boll-weevil, and now it is anticipated that the crop will not
again exceed 11 to 12 million bales.

At the heginning of the present century home consumption in
the United Ntates of America ameunted toonly 36 per cent. of the
rop or 4 million bales. Fo-day it has reached 33 per cent. or
6; million bales.!

For the last 20 years the husiness men of Lancashire have
realized that they muvst look to other fields for the supply of raw
eotton, and afﬂreudlwus efforts have been made to foster development

—

e ~ 5 24, .
* Paper rend at the Agricultura! Section uf the Tudian Seienee Longress, Bangalore, 1924, -

' The British Colfon Growing Association Bulletin 79, May 1923,
( 473 )
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within the Empire. The niost promising countries appear to he th,
Sudan, India and Nigeria. Tf for the moment we exclude i,
we find that the total production within the Kmpire has not reiched
very large dimensions, and is not increasing very rapidly.

Thus the total crop in 1916 was cstimated at 78,800 I,
while in 1922 the figure had grown to 103,400 bales. Apparently
lack of communications is one of the chief obstacles in the way of
rapid expansion in these Colonial areas. Lack of population,
except in Nigeria, also appears to be a formidable difficulty.

Turning now to India, the crop has twice exceeded 6 million
bales in recent years including 1921-22, but only some 1,400,000 halest
are of the quality required by Lancashire. After meeting the
Indian home consumption demand, there are only some 200,000
bales of this quality available for export, of which the hulk goes 1
Japan.

It is thus evident that Laneashire has still much cause for
anxiety with regard to her future supplies of raw cotton, and this
fact would have been still more strongly realized had nor the
depression in the cotton goods trade masked the position hy entting
down the demand for raw material.

In these circumstances, one is forced to look to India to nuke
a material contribution to the solution of this problem, and no part
of India offers greater prospects than the irrigated regions of the
North-West, including the Punjab and Sind.  The Punjab already
has 10 million acres of land under annual cultivation on her great
canals, and large new schemes of irrigation are projected.

This part of India roughly coincides with the Indus plain
Rail-communications are good, and there is a large population
already familiar with cotton-growing. The crop of this tract is
easily brought to the port of Kurachi

DESCRIPTION OF SIND.

(leographically, Sind is the most western part of India, and lies
between 23° 35" and 28° 29° N. latitude, and is thus just outside the
tropics:

8 The British Colion Urowing Axsciation Bullebin 81, July 1923,
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The accompanying map (Plate XI) gives a general idea of the
shape of the provinee, from which it will he seen that it consists of a
longish strip”of country with a river passing through the central
portion. The length from north to south is about 350 miles and the
width varies from 120 to 250 miles. The total area i ahont
30 million acres, comprised within 47,000 square miles.  For the suke
of comparison it may he interesting to point out shat, in point of
size. Nind s slightly less than England. Onlv about half of the
provinee, or 15 million acres, is culturable, the other half leing
mainly mountainous and desert.  The great feature of the province
is the river Indus which drains a large section of the North-West of
India.  The discharge of this river at Sukkur at the height of the
floord season has reached nearly a million cusecs, while i the cold
weather, in March, the discharage Tas fallen below 20,000 cusecs.
For all practical purposes. agricalture in Shul depends upon thiz
river, as the rainfall s almost nedligible (ahont 31 inches). A
series of canals withdraw water fiom the river and distribute it
through the countryside. This water is heavily laden with silt and
is ighly prized for its fertilizing as well as its frrigating property.
I the Hlood season, the banks are too low to contain the great
volume of water. and henee there is a great overtlow whicl formerly
caused enormous damage, but the Indus River Connaission, through
the construetion of protective unds. ronghly parallel to the banks,
have succeeded in controlling these waters. and confining them
within a strip of perhaps 10 miles in width. This overtlow of silt-
lulen waters has ereated the interesting phenonenon of raisirg the
river hed above the general level of the Sind plain, so that it actually
flows along the crest of a ridge. The resulting slope is Ah““_u."
discernible to the eve, but is suff'cient to assist it the distribution
and How of eanal water. )

As the level of the water in the tiver vavies throngh a height
of 17 to 20 feet, when the volume of water is smallest and greatest,
It is obvious that the supply to the canals will depend upoit the
e of canals recewves

fiver level, In practice the existing svsf ‘ ;
ber inclusive.

supply for about four months from June to Septew

. . X o cometimes rising  late
The river, however, iy verv uwncertaln—sometines. rising s
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sometimes subsiding prematurely, and frequently dropping dwi g 1},
course of the season. The agriculturist is never certain for how long
or when he will be able to irrigate his crops. Another gre.t i
ability is the lability of the canals to become choked with it
Every cold weather a great amount of clearance work has to |,
carried out. This is due to the unsatisfactory design as reganls
lignment and slope and initial low level of the canals.

On the left bank of the river the greater part of the countiy
is too high to obtain natural flow water from the canals, and henee
an enormous amount of manual and cattle power is consumed iy
lifting water by Persian wheels.  Suflicient has been said to illustzate
how great are the economic disabilities under which agriculture i
carried on in Sind, involving (1) insufficiency of water, (2) insecurity
of supply, and (3) expenditure of energy on clearance of canals and
lifting water. These factors have resulted in a verv low standard
of agricultural efficiency over a large part of the province. lf is
not worth while to sink mnch money or incur much eflort on behalf
of a crop which may never mature.

The same causes result in very poor use being made of the
available land. The total annual cultivation in Nind is only 31 per
cent. of the culturable commanded area. while a large area of
culturable land is not commanded. Hence the annual cultivation
is only some 3% million acres out of a possible 15 million acres.

The obvious remedy of this state of affairs is to dam the river
50 s to maintuin u high level of water; and to feed the canals fron
supply channels taken off from the river, just ahove the dam.

This idea has existed almost since the day when Sind becanie o
part of British India, but the engineering and financtal difficnlties
are very great, and have time and again baffled the attempts of
those who have tried to design practicable schemes. DPerhaps the
greatest of the engineering difficulties has heen the risk ot causing @
diversion of the river above the dam. A special feature of the
Indus is its habit of changing its bed-site through wide distices.
It seems, in fact, that a very slight obstruction, such as a deposit of
silt, is sufficient to bring about material changes in the course of

-the river. 'Thus in the late forties of last century the idea of u dan
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at Sukkur was considered and turned down hy Lt.-Col. Walter Seott!
of the “ Canal and Forest Department ;> since then there have heen
repeated attempts to project a feasible scheme, hut they have all
failed from one cause or another until the latest one. v

THE LLOYD BARRAGE IRRIGATION SCHEME.

This scheme embodies the collective judgment of many able men,
and perhaps the two most interesting engineering features about it
are the ingenious manner of eliminating the probability of causing a
diversion of the river. These are: (1) The barrage is to be located
not on a rock foundation as at one time considered essential, but on a
sand foundation some three miles down stream from a rocky gorge
through which the river has a considerable drop, and (2) the barrage
is not to be constructed as a solid dwm, hut like o bridge, with o
long series of arches. These will remain open during the flood
season when the river is at its highest level, and the gates will only
be closed when the river falls below the level required to feed the
canals. This great scheme was only sanctioned in June 1923 when
the Bombay Legislative Council finally accepted the scheme and
found the necessary finanve.

Two great non-silting canal systems will be fed from points
immediately above the barrage. The right bank svstem contains
three large canals and the left bank svstem four canals.

The amount of water to be withdrawn from the river is approxi-
wately 50,000 cusees in the Frarif scason. Some idea of what this
means may he gauged {rom the fact that one cusec is sufticient to
irrigate an area of 70 actes of cotton or sorghum. This will be
“flow " water, and it will cost tho cultivator, in water tax, only some
Sevel rupees per acre per season.

Some idea of the appearance of these canals, when coanIGtefl’
can be formed by comparison. Thus the largest of these canals will
earry » normal volume of water equal to that of the Thames In heavy
flood.  Again the sccond largest canal, namely, the Rohri Canal,

t Future of Sind, by A A Musto, C.LE.
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designed to carry 10,250 cusecs, will be one and a half times 4
wide as the Ruez Canal,
- The following statement summarizes in round figures the areas
affected by this great canal system, exclusive of some half million
acres in Khairpur State,

AREA IN MILLIONS OF ACRES

e i Eastern Nara Right Bank .
Rohei Canal 1550 Canals Torse
[P e |
Gross commanded - 3 2 2 5l
Culturable commanided | 24 : 2 4 I
!
Proposed final annual culti- 1
vation .. o 2 | 14 14 i
1 i

Including Khairpur State, the gross commanded area of the
whole project is just over 8 million acres, within which there will
be some 6 million acres annually under crop. For comparison. it
may he stated that the total area of Fgvpt is approximately
81 million acres, while the total anmual cultivation is 53 millien
acres, so that this canal svstem alone will water half a milhon
acres of crop over and above the entire crop of Lgypt.

Here it must he pointed out that the Lloyd Barrage Cunal
Svstem is essentially designed for grain production rather than
cotton.  Thus it is anticipated that there will be the following ares
under different crops in British and  Khairpur territory taken
together : 8 lakhs of acres under rice; 17] lakhs of acres under
cotton. sorghum, ete. 5 33! lakhs of acres under wheat.

COTTON DEVELOPMENT.

It is anticipated that cotton will be found suitable for {he
whole of the commanded area, with the exception of the rice tracts.
which amounts to some 50 lakhs of acres. But it should not e
inferred that cotton will he grown on a half or a third of this ares
ag wonld be practicable if rotation were the only limiting factor.
On the contrary the essential limiting factor to the possible cotte!
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arca 18 the irrigation supply. The canals have been so designed
as to engure that they can be nun at full supply level thmug]’mut
the vear; and as rabi (winter) crops require only half as much
water as khar(f (summer) crops. it follows that two-thirds of the
caltivation must be conducted in the rab season.

This arrangement was advocated by revenue officials with a
view to securing the best financial results from the project,

The available water in the river in the Mharf scason is almost
anlimited, being some 10 times wreater than the 50,000 cuecs
which this canal svstem is going to withdraw. Hence an alter-
mative design would have been to construct mueh larger canals,
< ds to have permitted of a much favger Kharf crop. This view
was advocated by me in conference. Imt it was rejected on financial
grounds and also because it would Liave meant running the canals
much below their capacity in the rahs season. The latter objection
does not seem to be a verv convineing one. hecause the largest
canal in the systent is going to be run for six months only for rice, and
closed for six months when the demand in the rice zone is expected
to he nil.

The financial objection was a more formidable one because the
entire cost would Tave to be debited to the Mharf crop instead of. as
under the present design, approximately one-third to the Fharif crop
and two-thirds to the rabi crop. The future will show whether the
profits from  cotton-growing will prove suffivient]y insistent to
enforce a reconstruction scheme to provide a larger Mharif supply.
The people of the tract affected prefer the bharlf crop and Liken it
to the male sex in comparison to the rabi crop ; and it 1s probable
that they would be willing to pay a much higher sum than Re. 7 per
acte to irrigate cotton.  Under the present design. the cotton area
under full development may reach one million acres. though the area
assumed in the estimates is about three-quarters of o million.  As
pointed out shove. the area of culturable fand believed to be suitable
for cotton-growing within this irrigation scheme s some 50 lakhs
of acres, so that there ix ample room for a much targer cotton area,
should the f{uture demand for the
intense to justify a reconstruction scheme.

product become sufficiently
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From the foregoing remarks it will be obvious that the faciiitig
for growing cotton in Sind, after the new canal system comes i,
operation, are going to be entirely different from those which iy,
characterized the past. In future there will be a huge area of Iy
commanded by perennial “ flow ™ irrigation, the supply of whic
will be regular and certain.

THE IMPROVEMENT OF COTTON IN SIND.

Efforts to improve the cotton of Sind have been carried o
since the conquest in the forties of last century.  This work may le
conveniently divided over two periods. These coincide approxi.
mately with the second half of the nineteenth century and the
first quarter of the twentieth. The former period covers the efforts
made by the officers of the old Cotton Department, and the lutter
period the work of the Agricultural Department as constituted by
Lord Curzon’s Government. In the former period there wus no
perennial irrigation, while in the latter pertod there has been noninal
perennial irrigation in the Jamrao Canal tract where the department
has conducted its operations.  In 1907, I published an article in the
“ Agricultural Journal of India ™ in which I described the attempts
made in the first of {hese two periods

Peruvian Nankin K . .

Egyptiun Sealshud  to introduce o staple cotton into Sind.
Bourbon American et i v o ) N
Hinghanghat Broach l{epu.st.nt.xtnu varieties of cotton, as
Dharwar Baburich shown in the nurgin, were expermlented

Dharwar-American Nind desi . . . .
with in various parts of the provinee,

and these efforts were repeated at various intervals. The most
sustained efforts were made in the seventies and cighties of lust
century,

These experiments all ended in failure, and looking back now.
this failure must have been associated with the poor irrigation
facilities, although it is interesting to note that the officers who
did the work did not apparently take this view. As a matter of
fact, the experiments were conducted at places where percmlinl
water from pumps was available, and 1 can only surmise that full
advantage was not taken of this facility. 1t seems probable that
instead of sowing these exotic cottons carly in March-April, ¢5 B
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now recognized to be essential, the SOWing was delayed ti
the normal time ot cotton-sowiag in Sind,

Mr. Strachan, who was connected with this work for
ascribes the failure to climate, and points out ¢},

1 June,

21 years,
at Just hefore
maturity “the (Egyptian) bolls begin to shrivel and fall to the
ground and the few capsules which do give cotton are seldom
healthy”.  Mr. Strachan also pointed out that “ the Egyptian
vatiety scemed to suffer from very slight variation in the wueather
and eventually succumbed to the frosts of January™,
drew attention to the severity of boll-worm, ‘

He also

Mr. Strachan’s remarks are quite intelligible to e, on the
assumption that the crop was sown too late. In Sind, it is very
desirable to secure the bulk of the crop by the end of November, as
exotic cottons generally hecome wnhealthy after this tinie unless the
season has been very free from cold and dewfall,

As regards the second period, the Jamrao Canal was opened in
1900 and was designed as a perennial canal. Hence the
departmental ofticers initiated their work with  great hopes of
success, At first, attention was concentrated upon  Egyptian
cotton, and a very favourable report was received from the British
Cotton Growing Association upon the quality of the fibre. By
this tinie an area of some 5,000 acres had been cultivated by the
public, hut unfortunately the canal svon proved to be unreliable,
and hence Egyptian cotton had to be abandoned. At the same
tine, sufficient experience had been gained to show that the standard
of cultivation would have to he improved, if this cotton were to be a
success.  Subsequently the department gave special attention to
American cottons which also are exacting with regard to irigation
facilities, but less so than Egvprian.

A very representative collection of American varieties, number-
ing 30, had been got together by 1906. These were gradually
narrowed down until 1912 when it was decided to concentrate upon
Triumph. This variety did very well when sown early (APT.ﬂ)»
but the canal could not he depended upon to permit of the sowing
overations being conducted timely, and hence it fell out of favour
with zemindars.
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The Indian Cotton Committee in their report (published in 1919)
went carefully into the efforts made to improve cotton in Sind, .y
summarized their conelusion with regard to the problem in 1),
following words : " Provided a perennial supply of water can he
assured. we hold the view that there is no other part of India whicy
offers such hopeful prospects of the successful cultivation of lomg
staple cotton.  The climate and soil are, I every way, most suituble,
and all that is wanted, iy water at the right time and in sufficient
quantity.”

Here it may be useful to indicate the returns that can be aot
from cotton in Sind. | shall give some figures for Sind desi il
4F American, a very eatly tvpe of American which has been able 1
secure o footing notwithstanding the unsatisfactory  irrigation
facilities.

Thus in 1922-23, o selected strain of dest (27 W. X.) sown on
an area of 33 acres, o the Government Seed Farm at Mirpurklis,
gave an average vield of 934 Th. of seed-cotton per acre, including
plots infected with kalar salts and subject to ** wilt”.  The highest
yield was 1,738 1b. of seed-cotton per acre. Tlis eotton was ginned
and the ginning percentage was 39 percent., so that the average
vield over 33 acres was just under a bale per acre. In certain
villages in the Hvderabad District, vields up to 2 bules an acre
have been reported.  This cotton was sold for Rs. 44-8 per maund.*
so that the gross return per acre anwunted to Re. 200,

Similarly in 1921-22. Punjab-American 41 was sown on anarea
of 30 acres and vielded 23 hales. The Cotton Contracts Board valued
a saw-ginned sample of this cotton at Rs. 460 to 470 per camdyy, ~o
that the gross return per acre was also approximately Rs. 200,

Both these cottons mature early.  The desi crop begins to conie
on the market at the end of September.  The Punjab 4F variety is
very early. Thus in 1922-23 a crop sown in May gave 90 per cent.
of its produce hefore the end of November.

From these figures it is clear that cotton has a bright future
in Sind, and there is also evidence to justify the assumption thit

*1 maund = K228 1,
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good staple will he secured when the irrigation svstem hecomes
roliable under the new scheme.  Thus in 1915-16 l;nle of Tinumph
cotton was sent to Liverpool and the British Cotton Growing
Association reported upon it as follows: = Very good colour, ¢ g()o(i
Middling ” in grade, staple 1% to LY, strong. Value 820d.,
with Middling American at 7:904.”

Again in 1916-17 the British Cotton Growing Association
reported upon a sumple of suw-ginned  Triwmph as follows :
“This ot stands out and is a great advance on Indian cotton,
clean, good colour, staple  rough in character, 11, some
short  fibre, strong, value 22304, Basis, Middling American
22:00d.”

Anv long staple cotton will have to be verv prolifie to compete
with the two varieties just mentioned.  [n addition there are other
limiting factors, notably. hardiness and carliness.

As regards hardiness, the future votton of the province must
be able to withstand the severe hot winds which blow in April and
Mav. It must also tolerate a fair amount of Telar salts in the soil
and prove resistant to red leaf-blight in the autwin montlis,

As regards earliness, all Grigation to cotton will be stopped
in September-Octoher, in order to provide for the huge avea of
wheat which 1s to be sown.

It is, therefore. evident that a long staple cotton will have
to possess all these characters to compete stecessfully with existing
cottons.

I think the department will he able to vcope successfully with
this problem, hut the experimental work will have to he done with
great care.  For this purpose it s pmposod to provide special
facilities hy the establishrent of two stations equippe:L with perennial
irrigation by pumping.

It is proposed to put
and it will be his duty to explorea
of finding a Tugh grade long staple ¢
of the province, as described above.

For the sake of completeness it w .
to test u large collection of exotic cottons under very rigorous

. butanist in charge of cotton operations,
I possible solutions of the problem
ottorn. suitable to the conditions

il be neeessary, once agam,
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control. It is known from past experience that American cotiiy
profoundly change their character when grown in Sind, but it j
not known with certainty whether this is merely a reaction to 1)
environment or due to cross-fertilization.  For example, Triunip},
a large-bolled variety, soon produces bolls of much smaller size, ung
the cause appears to be the dry atmosphere.

From my past experience [ think the importance of secwring
hardiness, earliness and prolificness would justify the adoption of
hybridization, using a cotton like 4F, which already possesses
these characters, as the foundation parent. This cotton could Le
crossed with promising long staple exotic cottons with a view to
securing staple in the resulting hybrids.



THE IMPROVEMENT

OF THE COCONUT JAGGERY

INDUSTRY ON THE WEST (OAST.*

BY
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Offq. tovernment Ayrienltural Chemist, Coimbatore -

AND

K. GOVINDAN NAVYAR, B.A.

Assistant to the Government Agricaltnsal Chemist, Coimbatore,

[N a previous communication on this subject. published in the
“ Agricultural Journal of India™ (Vol. XVIL Part IV), it was
pointed out that the coconut jagyery (unrefined. raw sugar) industry
on the West. Coast afforded ample scope for improvement, and that,
by the adoption of a simple sand filter and the use of alum for

deliming the juice, it has been possible to obtain a better type of

Jaggery in point of cleanliness, colour and keeping quality than is
to be found anvwhere on the West Coast.

Analyses of a large number of samples show that jaggery
prepared by us at the Kasavagod farny was by far superior to
anything of the kind sold in the market. The table Lelow gives
typical analvses of the two kinds of jagyeries :—

Comparative analyses of coconut Jaggeries,

COUNTRY jaggery

Suerose
a

e

81
7536
6280,
G1'18

(Elimalai)
(Ponnan)

K ASARAGOD jaggery

|
|
Glicose Sucrose { Glucoze
a a i a
a Q } a
|
a8 [
iy i _‘l:
LY | :"1;
008 i :V":
s I8

e Indian Screuce Congress, Bangalure, 1924,
* Paper read at tho Agrioultural Sectinn of the Tndian Scienee Congress, Bangaly

{ 435 )
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Comparative analyses of coconul Jaggeries—concld.

{'OUNTRY jaggery i Kasaragop jaggery

Suerose Glucose - Buerose ' Glucose
0 a 0. 0
L 0 o ] 0
{Podanur) 7345 1 HTH i 26
(Perur} 3 . 1496 N4 ! 22
7398 218 338 ; 52
(Kalmandapan) 7157 224 LR 3/
{Perundurai) 71029 0-83 8rd 1 42
232 2-33 Nty ‘ 38
[GUNE] +15 LR S G
st o2
803 ) 36
22 18
810 2
T i 44
Rt 36
00 L]
s1 30
TR0 36
810 34
ki 44
Sy 1B
T yS

The improved kind of jagyery is well appreciated and communds
a good demand. At the time our experiments were running. while
the price of outside juggery was 1} annasa pound and easily availuble,
the jaggery made on the Kusaragod farni was in great dennd
even at the enhanced rate of 2 annas a pound.

How the improved product is appreciated by the public nay
be seen from the following extract from an article in the *“ Madras
Bulletin of Co-operation * (Vol. X111, No. 8, p. 204) entitled * The
(o-operative Manufacture of Palm Jaggery ” by Mr. M. Shiva Rao
of Puttur, South Kamara : It may no doubt lonk as if an mereased
output of jaggery may not help to keep down prices at a reasonahle
level, since certain orthodox classes will never take to it however
cheap it might he, and they would always be using cane jaggers-
There is sone force in this view but a change in the present methel
of manufacture of jaggery will, in all probability, take the citadel
of orthodoxy by storm, and the sentiment against palm jagqrry
will be considerably weakened and disappear altogether in course
of time. The fact has first to be published that what is called
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‘Palghat” jaggery and also the “ Ghati” jaggery coming from
up-country and imported into this district is no more than palin
jangery prepated out of the sweet toddy of the  [chalu’ (date
palm).  Secondly, palm jaggery should not be manufactured into
flat thin round cakes as it is done now hut made into cubicles of the
same shape and size as the Palghat and Ghati variety, If it is thus
put into the market, [ believe, it will mend or end the existing
sentiment against it. [ do not put this forth as a mere theory but
as a certain consequence, since it has heen experimentally tried and
found o succeed. Through the kindness of the Kasaragod Co-
operative Inspector in South Kanara I had recently got samples of
jaggery prepared out of covonut sweet toddv in the Government
Coconut  Station at Kasaragod, and some of my orthodox Brahmin
friends gladly took samples from me after tasting them in my
presence. Thev were immensely pleased that such fine jaggery
could be made in our district and thev seemed almost anxious to
start the industry themselves on a sufficiently big scale

This paper deals with some of the difficulties which are likely

1o occur in the collecting of juice and making of jaggery and experi-
ments on the production of brown sugar from coconut sweet juice.
It will he some time hefore a full detailed report on the subject of
coonut sugar production, from the tapping of the juice to the
marketing of the tinished product, will e available. It is, therefore,
considered desirable fhat the results of further experiments on
Jaggery and hrown sugar production should be published as a second
notice.

The making of jaggery by the improved alum method on the
Kasaragod farm was continued for the major portion of the year
1922, and invariably hard light-coloured jaggery was obtained.
Suddenly, about the end of March of the same year, it was found
that when the juice was concentrated as wsual it would not s.et to
Juqgery either by the improved alum method ov the usual vﬂ.la?ge
method. Al sorts of moditications in the technique of boiling
were tried to no avail. The juice as brought down from the tr_ee
was tested for any fermentation, but no signs of it could be dis-

tovered, Eventually the trouble was traced to the 1111p;0per
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cleaning of the pots. Experiments 1-3 detailed in the Appeadiy
clearly show that the trouble arose on account of imperfec
cleaning of the pots in which juive was collected. 1t appears o g
that as a consequence of ineflicient cleaning of the pots incipient
fermentation set in, with the result that the usual setting of jagqer,
wag seriously interfered with.

Our experiments distinctly show that proper washing and
liming of the pots and putting them mouth downwards when ne
in use is ordinarilv enough ; but where for any cause this is found
insufficient, rinsing the pots with water in which a small quantity of
copper sulphate is dissolved, and subsequent washing and applica-
tion of good lime will improve matters. This method of cleaning
can be easily adopted by the tapper as the amount of copper sulphate
required is so small that it would not cost him more than a quurter
to half an anna, and this quantity can be used for a number of pots
successively. If after use this is stored in a small pot the same
copper sulphate can be used a number of times,

Browx svaar,

The idea of preparing hrown sugar direct, from the eoconur
juice appeared feasible in view of the fact that jaggery prepared from
unfermented juice was markedly crystalline in structure, and
showed very little glucose on analysis. A small centrifugal butter
drier was kindly placed at our disposal by the Superintendent,
Central Farm. Fitted with a cylinder of brass wire netting with
very small meshes, this proved quite suituble for our experiments.
To prepare the sugar, boiling was stopped a little short of the jayyery
moulding stage, and the svrup left to cool and erystallize in
shallow vessel. The time taken for complete crystallization and
the size of the crystals depended of course on the concentration
at which the syrup was removed off the furnace. With a little
experience one could easily judge the stage at which the maximmun
amount of crystallization would take place. Percentage of sugst
obtained this way ranged from 7'5 to 9 on the weight of juice or
55 to 65 on the weight of jaggery. Details of a few typical experc
meuts are given in the Appendix. Nothing like thoroughress
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is vlaimed for these trials which were only slightly larger than
laboratory scale experiments. Our abject in deseribing them is
merely to show that a good crystalline sugar of faiv purity could he
casily obtained from the juice of the coconut.  One reason why it is
worth while to prepare hrown sugar, at least in the vainy séason,
in the place of jaggery is that the sugar has much hetter keeping
qualities than the jaggery. It sold at 3 annas a pound when jaggery
was selling at half the rate, so that taking the vield at 50 per cent,
on the jaggery, there would be no loxs at all. Tf the molasses could
he utilized, it would even be a distinet source of profit.

LcoNoMIcs OF THE INDUSTRY.

In view of the propased publication of a detailed report on the
atbject in all its aspects, we do not propose to deal at length with
the economics of the industry.  But. as our object is to stimulate
jaggery production, we wish to emphasize the fact that jeggery
making is more profitable than either selling the juice as toddy
or leaving the tree to bear nuts. As the coconut Juice is drawn
from the inflorescence, the use of a tree for jaggery manufacture
would mean the entire stoppage of the supply of nuts and the
consequent loss of revenue under that head. The juice itself may
either he boiled into jaygery or collected without any preservative
and sold as fermented toddv. For the latter the tapper has to
obtain & license on pavment of Rs. -8 a tree per year. When
working out the economics of the juggery industry, therefore, a
comparison has to be made between these theee sources of income
v vield of juice from a fairly good

from the tree. The average dail
This quantity

free may be taken at two bottles or roughly 3% 1b.
would hoil down to } pound of jaggery fotching 9 pies & day or

Rs. 17 a vear. Of this. a sum ot about Rs. 2 has to be paid

Deducting Rs. 4-8 for fuel purchased—

to the owner of the tree.
ased throughout the vear, and

granting that fuel has to bhe purch
that the expenditure under this head would amount to about a
fourth of the sale proceeds of jagyery—the net profit would be
Rs. 10 a year from a tree. If, on the other hand, ferment.ed
juive is drawn and sold to the shop renter at the wsual rateof 4 pies
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a bottle, the income under this head would amount to 1 ;
a year. After pavment of Rx 7-8 as tax and Rs. 2-8 t, 1),
owner, the tapper gets only a profit of Rs. 5. Now such a ty
may be supposed to yield about a hundred nuts o year. A1 g
normal rate of Rs. 50 a thousand, the amount realized by the s
of nuts would come to Rs. 5 only. The amount due to the owpe
may be considered balanced by the saving on tapping accessories
ete. Of the three, therefore, the tapper finds jaggery-making th
most profitable, Desides being a source of daily income to him,

In conclusion, our thanks are due to the Deputy  Divector
of Agriculture, VII Circle, and the farm staff at Kasaragod 1
facilities afforded for our work.

ur

APPENDIX.

Experiment 1. 14 pots were well washed, smoked. rinsed wit)
dilute copper sulphate solution. and washed again with hoiling
water. 20 c.c. of formalin were put in each of four of these and the
remaining ten were limed. All were then kept on spathes tht
yielded well.  The contents of the formalned and limed pats were
collected separately the next morning and analvsed with e
following results :—

FormaLIy Live

Suerose
Brix 10T0s

Sucrose
Brix tros
n o

i
U 4 1433 J 1334
\ i f

Liming was normal, juice clear and distinetly alkaline.

The juice collerted with formalin was made just alkaline with
KOH, and the limed juice simply filtered clear, The two were
boiled down separately. Jaggery from formalined juice wus very
hard and light-coloured and kept colour; that from the limed
Juice set well and kept colour, though it was not as hard as the other

Jaggery from the usual boiling set also, but was not as hard as cither
. of these,
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Experiment 2. Pots were subjected to the same treatment
$owere the

sbove. Trees selected for formaline] and Timel Juices
wne as before.  Analysis of juice showed ; —

Fonryapiy Live
Suerase
. Sucrase
Brix Iy

o

Sucrose

Brix e
9

|
i
1645 ' 1465 ‘ 614

Liming slightly above normal. Formalined juice was strained
through cloth only, while the limed one was filtered through sand.

1312

The former gave the same lard. goolvoloured jaggery as on the
previous day, but the jaggory tronu the limed juice was soft and
darkened soon.  The product ot the wsual hoiling did not set.
Experiment 3. Pots treated as above. but all were limed only.
Tuice from the four spathes from which fornwlined juice was drawn
on the previous davs was collecte I separatelv. Analvsis :—

Liven Liten

SOUR POTS USED FOR FOUMALIN . ‘

{(Fovkm :I\":‘T'ﬂ: 'I“' ]' ALt (THE TEN REMAINING POTS)
REVIOUSLY
N os NUCTONe
Brix , ”f‘{ ” Brix o
i

i 1385 168 1308

14t H
i

Liming shightlv above normal. Juice frem all the pots was
Half was hoiled down stiaight

mixed and strained theough sand.
away and the other half treated with alum. allowed to settle,
decanted and boiled.  The untreated juive gave the 11-*'1“11‘50&
Jugery, whereas the one treated with alum gave  very hard, light-
coloured product.
BROWN sUCAR.

Experiment 4. Amount of juice available for hoiling was
341h. When concentrated sufficiently (temperature 116° C.), 16 was
allowed to ervstallize in shallow pans and centrifuged after eight

‘l“.""“- Crvstals were farge and well defined.
Yield : 10 1b. brown sugar and 14 b, molasses



492 AGRICULTURAL JOURNAL OF INDIA (XX, v,

Yield of brown sugar = 7°5 per cent. on juice or 332 per cey,
on jaggery.

Experiment 3. Weight of juice 120 1b. Juice arrived ul t),
shed by about 11-30 a.m. Preliminary sand filtration was overly
about 12 noon.  Alum was added and the juice boiled, and allowe
to settle for 2 hours. Sample taken just before leaving to settle
showed : Brix 17-34, sucrose 13:24, glucose 0-91.

After 2 hours the juice was decanted. [t was elean and bright,
Just before beginning to boil at 4 p.m. another bulk sample was
drawn and analysed to see if any inversion or fermentation occurred,
Analysis : Brix 1747, sucrose 1340, glucose 0°91. The svrup was
taken out to crystallize at o slightly later stage than before and
while hot a spoonful of white sugar was stirred in. Urystallization
was complete by next morning. Centrifuged at once. Crystil
were finer and better coloured than on the previous day.

Yield: 11 Ib. sugar and 9% 1b. molasses. Percentage of sugar
on juice = 9°17 ; on jagyery = 653 (assuming the vield of jaggery
to be 14 per cent. on weight of juice).

Crystals being verv fine, the molasses contained a good deal of
sugar that passed through. It was, therefore, slightly further
concentrated and left over. No crystallization occurred on the next
day. A few crystals of white sugar were stireed . No further
crystallization was observed even after four or five days.

Experiment 6. Weight of juice collected was 149 b, Juiee
arrived at 12 noon and was filtered and alummed by 1 p.m. aud
allowed to settle till 3p.m. [t was then boiled down till temperature
showed 116° C. Juice analysed before settling showed : Brix 16731
sucrose 1334, glucose 0°77. Clear juice drawn off at 3 p.m. befote
concentration gave : Brix 17:69, sucrose 1333, glucose 0'83.

By next morning a plentiful crop of erystaly appeared. Sy
was centrifuged after 3 days.

Yield : 11§ b, sugar and 12 Ib. molasses.

Percentage of sugar : 77 on juice or 54'8 on jagyery.

Analysis of a sample of molasses showed 50 per cent. of sucre.
With more eflicient arrangements for the separation of erystals, the
amount of sucrose could probably have been kept dow » futher .



SELECTED COIMBATORE CANES IN GROWERS!
FIELDS IN NORTH BIHAR.

BY

WYNXE SAYER, BA,,

Secretary, Sugar Buroa,

It has bheen mentioned in a previous article by the present
writer on  Mill Trials of Selected Coimbatore Seedling Canes ™
published in the **Agricultural Journal of India” (\"oi. XVIII,
Part 111). that, as the result of thorough testing at Pusa, three seed-
lings, viz., Co 210, Co 213 and Co 214, were found to be superior
{o the canes grown in North Bilar, not only as regards tonnage and
improved sucrose content but also in their practical freedom from
disease when grown as field crops. It was also reported in that
article that. as soon as the mill trials were found satisfactory, a large
demand for these vanes came i from the growers in Bihar, but
as the supply of seed-cane was very limited, ouly the available
quantity of these three varieties was distributed in February 1923.
[n distributing these canes care was takei to select growers from as
many districts in the White Sugar Tract as possible, viz., Mnghyr,
Darbhanga, Muzaffarpur. Champaran. Narar and Gorakhpur, with
a view to find out how these three canes hehave under ditferent soil
and eultural conditions.  As most of the growers had not at the time
got the implements for planting recommended by the Sugar Bureaq,
it was considered worth abserving whether, with the methods likely
to he adopted at the time by the growers, these canes would still
It may be mentioned that
first class soil for
210, (o 213

show their supeviority over loval canes.
at Pusa. where the soil is not considered to he
cane-growing. the vields of the three varieties, (o
and (o 214, in vears of normal cinfall Tave averaged 700, 500
[T
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and 600 maunds ¥ (ic., roughly speaking 25 tons, 29 tons und
922 tons), respectively, of stripped cane per acre, as compare
with the 300 maunds (about 11 tons) of Hemje or Bhurls locally
grown.

A circular letter was issued by the Necretary, Sugar Burcan,
to the various growers requesting them to report their experience
with these canes. Their replies show that almost all were pleased
with the results thev got. The germination of these canes was
excellent, being much earlier and more vigorous than that of the
local canes, they started to make a much more vigorous growil
and they also stood the hot weather very well.  The results would
have been much better as regards the final yield if, as the growers
say, the monsoon had been normal.  As a matter of fact. the whele
of North Bihar had in the vear 1923 the most deficient rainfall for
very many vears, It is, however, a matter for satisfaction that even
under such adverse conditions the growers were convinced of the
superiority shown by these selected Coimbatore seedlings on their
own fields planted and grown by theiv own staff under their own
conditions. A valuable asset has thus been created in a body of
large growers who have seen for themselves that what is recom-
mended to them by the Sugar Bureau is not onlv capable of hein:
reproduced on their own fields but of even heing improved upon.
They are now taking up the improved planting outfit recommended
by us and have begun to see the value of improved cultivation
and manuring.  These are very hopeful signs, and we expect to see
solid progress in this direction in the near future.

We will now quote relevant extracts from the letters of some
growers as regards the cultural methods adopted and the yiclds
obtained by them.

Mr. Dalrymple Hay of Jeetwarpore near Samastipur (Darbhanga
District) gives the vields obtained by him as follows ;-

Co 214 .. 560 maunds per higha, over 24 tons per acte.

Co 213 .. 400 o w 17T %y n

Co 210 .. 40 32

*3 » " ” 1" 1 b

* 1 maund = 82:28 Ib,
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He reports that all these varieties were planted in the same
quality soil and were given farmyvard manure. The low vield of
(o 213 was, in his opinion, due to the effect of trees at short
distance on part of the land.  The rainfall was only 32:60 inches
with no heavy downpour. and moisture was poor.  He concludes
as follows : “ All these canes are much better than Bhud; (local
cane) which with same treatment is only cutting out at best
300 maunds.”

Mr. Go P Danby of Bowarral. District Muzaffarpur, writes
to say that ke got S0 tons per acre o an average,  He arew these
canies both on Jight and heavy soil. The land was given a little
farmyard manure and in some nmstard oil-cake at the rate of half
a ton per acre.  The rainfall was onlv 24 inchex.  He concludes his
letter with the following ohservations: “ All the canes did very
well but Co 213 and Co 210 cut out the best. althongh Co 214
proved itself to be a hardy and healthv cane. All stood the
drought exceedingly well.”

Mr. (¢ Atkins, Manager. Dowlatpur Agricultural  Concern,
District Darbhunga, writes that he grew these canes on light sandy
soil. - The rainfall during the monsoon period was onlv 18 inches
as against the normal of 49. The crop vield obtained was :—

(o 214 .. 300 muunds per aere.
(‘o 210 .. 375 . ..
Co 213 .. 3593 . oy

The following is an extract {ron the letter dated the 1st March,
1924, of Mr. J. Hemish Walker, Cane Superintendent, Rvam Sugar
Factory, District Darbhanga : -

“ Tonnage per acre of Coinbatore cancs ent.

“(1) Co 214 .. 214 tons per acre.

(o213 .. 290
(o 210 .. 193
“(2) Co 214 in sandy soil with patches slightly * Oosur’
{alkaline).
‘0 213 average soil  shightly heavier than 214,

Co 210 - fairly stiff soil, with a good deal of clay.
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“ Manure in all cases 190 1h. sulphate of ammonia per were,
No other manure given and land was in poor condition until a mny),
before planting. which was done in October-November 1922, (',
was kept entirely free from weeds, and when cut, land was clean.

“(8) Condition of crop was good.

“(4) Rainfall for vear was 3833 inches of which 450 inches
fell on 3rd and 6th October. A regular weekly analvsis has been made
of each variety from 17th November up to 26th February, and wil
be continued in the case of (o 213 and Co 214, A complete stoo)
15 used in each case, every cane being ground, and an average
sample taken for analysis. Results show that canes have improvel
in quality up-to-date and show no sign of falling off.”

Mr. E.J Fineh of Manjhaul Factory, District Monghyr, reports
as follows :

“1 have not weighed out my Colmbatore canes as most of
what 1 had has heen used for seed purposes; however, | sent 4
little of my Co 214 that 1 did not require to the Samastipur Mill,
and it worked out at maunds 376 per acre. The Bhurli alongside
is only giving maunds 300.

“The soil I had these canes in is a sandy one.

“The condition of the crop, considering the year, was quite
good.  The crop had maunds 15 per bigha of mahkiwa-cake (Buassio
latifolia) applied at time of planting.

“ My rainfall was 21 inches, ie., from the Ist June to 31
October, against niy 20-vear average of 47 inches.”

Mr. H. K. Gray of Mia Chapra, District Muzaffarpur, grew these
canes on a rainfall of 22 inches. e grew Co 214 in fairly good land
and manured it with farmyvard manwre and got a crop vield of
520 maunds per acre.  His Co 1.0 was sown in good land mannrid
with castor-cake ab the rate of 30 maunds per acre and the resill
was an owltusn of 1,110 maunds cane per acre. He says: “ The
results would have been much more favourable, had the rainfall
been normal.”

Mr. E. € Crane, Manager, Pernckpore, Distriet Muzaffarpu.
reports that he got 500 mannds per bigha (i.e., 600 maunds per ace)
from Co 214 and that the condition of the crop was good.
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Mr. 8. N. Bose, Manager, Kanti Concern, District Muzalf

i arpur,
reported the condition of the crop

good, considering last vear’s
poor rainfall. He was unable to give the tonnage of the canes
separately but he said he would be able to plant over 30 ucres with
these canes.

The Manager, Turcouleah Concern, District Champaran, got
approximately 700 maunds cane per acre from Co 213. He applied
20 maunds of castor-cake per acre wnd regulatly irrigated the
crop before the break of the monsoon. The rainfall on his estate
was only 24 inches,

To swmmarize. It is clear from these extracts that in spite
of the unfavourable monsoon these three Coimbatore seedlings
have shown their superiority under similar conditions over the
local cane in the growers’ own fields.  Of these three canes, while
each has got its own good points, Co 213 s liked best by the growers
and also by the sugar factories as a general utility cane. It is
eastly the first in tonnage, second in sugar, lowest In fibre but with
enough fibre to make it & good all-round factory cane. Conge-
quently there has been a heavy demand for the seed-cane of
this variety and 19,000 maunds have been distributed this season,
Of the other two varieties. 11,000 maunds of Co 210 and some
6,000 maunds of Co 214 have heen distributed this February,
and it can be said that these canes are now well established in
North Bikar. It is most unfortunate that the canes had to be
planted this season in a soil with verv little moisture, and as
cane 15 not usually irrigated in Bihar even during the lot weather
months, these varieties will this vear he put to the severest test any
cane has to undergo. The results. therefore, of this vear's growing
will be awaited with considerable interest if not with auxiety, as
both the growers and the factory industry believe that with the
establishment of these canes in the district the sugar industry in
Bihar will rest on s sound basis.

It may here be mentioned that by far the majority of cane-
grnwing countries ratoon cahes n\\'iug 1 most cases to searety of
labour and its consequent cost.  In parts of India filke Assam and
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Burma where there is a shortage of labour it is essential that tle
cane grown should be a good ratooner in order to enable the growe
to keep his maximum acreage under cane. In the White Sugr
Tract of North India with its dense population and cheap labour
it may not be so necessary to keep ratoons, particularly because
ratoon cane is far more liable to harbour disease if once it gets
introduced in the districts. But considering the fact that labour
is an ever rising market, it s none the less desirable to studv the
ratooning qualities of the canes which are being recommended
for adoption by growers. Accordingly. experiments in connection
with the ratooning qualities of (‘o 214, Co 213 and o 210 were
carried out at Pusa during the vear. Hero again the exceptional
deficiency in the rainfall hampered the obtaining of data appliable
to a normal vear. It was, however, seen that under such conditions
(o 214 and (o 210 can be successfullv ratooned. Co 213 with its
larger leaves and greater transpiration surface undoubtedly requires
more moisture than was forthcoming, and while the other two canes
made good progress, the growth of Co 213 was badly checked with
the result that about 6 acres of this cane failed to fill and a large
proportion of the cane hollowed out, rendering it unfit for seed or
crushing.  This cane was on light land, and it is probable, though
not definitely proved, that to obtain the best results from such a
heavy tonnage cane a minimuni rainfall of 40 inches is essential and
the cane should go on stronger land than the other two varietics,
Co 210 and Co 214 with their smaller leaf area showed no signs ot
checking, and the hollowing out referred to ahove did not appear
in these varieties. The incidence of fungus disease was alnost
nil, but considerable leal dryage was in evidence towards the
end of January, which however did not affect the cane. The yield
averaged some 400 maunds of unstripped cane per acre for both
(o 214 and 210, while Co 213 failed completely.

Further ratooning experiments are heing carried out this year
with a view to find out whether under normal rainfall these threc
varieties give higher yields thun those recorded above. Questions
such as the treatment of the stools and general manuring wil
also ‘eceive attention, as it is necessary to ascertain the profits
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derivable from yatooning these canes as compared with those
ohtained from plant cane.

Note. Since the above was written, reports hive been recvived from the growers stating
that these Coimbitore scedlings, though planted on deficient soil moisturr, sucesesfully Wmﬁ
ood the hot weather which was exveptionally severe this yeur and e now fap uhe;xd~ of the
Leal canes.  As the monsoon his g0 far been fovourable in this tract, the srowers expect a
wod crop of these seedling canes. | W, S



THE VALUE OF GREEN GRAZING FOR WORKING
CATTLE.

BY

E. J. BRUEN,
Deputy Director of Agriculture for Animal Breeding, Bombay Presidency ;

AND

M. M. DESAL B.Ae,
Manager, Northeote Cattle Farm, Chharodi,

Workine cattle in Western India are not usually supplied
with green grazing or with green feed in the stall. Their usual
food consists of Ladb: (sorghum straw) supplemented by concentra-
ted feeds as found necessary. It is nevertheless generallv recognized
that animals which are able to obtain grazing facilities on good
green grass, or which are fed with succulent green fodders in the
stall, require a good deal less concentrated food than is given under
the more usual conditions ; and when such sources are available
the owner does, as a matter of fact, usually curtail the concen-
trates to an appreciable extent. some even going to the length of
not supplying any at all under such conditions. In South Gujarat,
during the monsoon months, when grazing is available, the work
cattle are generally fed with fresh #if (sesamum) cake at the rate
of only one to two pounds per head per day even when the animals
are on heavy work such as tillage. In North Gujarat, guar seed
(Cyamopsis psoralioides) or cotton seed usually takes the place
of the til cake. Kelkar states that, with good grazing, one pound
of oil-cake and a little salt will suffice for dry animals, while in the
case of milk animals one-third of the normal full ration is ample
to meet all requirements. No exact experiments, so far as wr
are aware, have, however, heen made to determine the extent to

( 500 )
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which good grazing will replace concentrated feeds for working
e . o
cattle. The record of such experiments for a part of twn seasons

at the Chharodi Farm may, therefore. have considerable interest

DETAILS OF THE EXPERIMENTS.

Ten bullocks were each vear selected for the experiment and
arranged in convenient pairs. Thev were weighed daily in the
morning before watering. and regulur work was given dail\'. The
work consisted uswally of cart haulage on the farm, \\'it}{ a little
variationhere and there.  The concentrated food supplied throughout
was wheat bran, and during each period of the experiment a definite
amount of this fodder was given. The amounts given varied from
one pound to three pounds of bran per day. Good green grazing
was available throughout, and when the animals could not be

allowed out, green grass was supplied 1 the stall, as much as the

animals would eat.  Rock salt was freely given, Bach period of
the experiment lasted eight or more davs.

The test cattle were worked daily for a few davs belore test,
and were fed with green grass only.  After the termination of the
whole experiment they were again worked daily without any other
food except green grass.

The mixture of grasses and other fodder plants i the area

heing grazed by the animals was roughly as follows @ -

Per cent.

Tscilema Waightii 15
Andropogon annulatus 2)
Andropogon forcolotus 3
Andropogon pumilis 2
CMoris pullida 10
Aristida absrensis 5
Lsch@mum rigosum 15
Politoca barbata 17
Aplnda varia 3

10

Indigafera cordifolin

The experiment was divided into two parts: In the first
bullocks weighing 1,000-1,150 Ib. are dealt. with; in the second
animals from 850 to 900 Ib. in weight were employed.
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RESULTS OF THE EXPERIMENTS.

Heavy bullocks.  The following table shows the weights of (he
animals after each stage of the experiment, during each of the
two seasons of 1922 and 1923, with 1 b, 13 b, 21b,, 24 1b,, 3 11,
of bran respectively, and also the original weight and the
final weight when working without bran. The bullocks marked
A and B in each case were working together as a pair.

AVERAGE WEIGHTS

Before

Number of bullock experi- After

With With With © With With |[experiment

ment 4 1yab | 2 db o 2h b 3 th

{ bran bran bran hran bran %
1922
[ ih, b, b, b b, ¢ b, il..
Ia o1 1139 1,137 1.1 LI2% 1131 ‘ 1.126 ¢ LS
| @ RIS REH FOE X X I IR T TN 1% 5 S T U8 X S R W]
\ ‘ ‘
I A R K1l Lin2 L 1 | TGO K1 '[ 103G 1 F034
B : 14434 1058 1,050 1,039 | KIS NI (K]
HE A L RS KIZ R Lo4d ¢ le2d 1,029 1,036 1.037 bl
e .. Lo LR Tess o 1Tt 16T 1O7E - 1082 1404
! i ,
B O B |
AVERAGE .. | LOR0 1078 L 1070 o168 103y . 1080 1,082
1923
1A .. Lo LIsl LIS | LI . . 1057
s .. Lo 200 va2sl 1.261 1,245 .. .. 1230
I A L0290 1030 1030 | 1026 . . o2
B 1.5 146 14t 1,049 .. .. 1083
11 A Loy, 1,144 BT 1.131 .. .. 1087
I B o6l Lo 1o66 | 1ods : ‘ o L3
AvERaGE L. LI0G L0s e | e | ’ S BT

The bullocks were the same in the two years except in the cise
of IT B, which was a new one.

The general result in this case is clear. Discarding individual
variations, it would appear that with moderate farm or carting work
the weight of animals can be well maintained by good green grazing
alone, provided the animals can get all they wish to take, and that
the addition of bran is of no advantage.
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Medivmn bullocks. The following table shows the weights o
swaller animals after each stage of the experiment during each of the
two seasons of 1922 and 1923, The details are similar to thoge in
the experiment last recorded,

AVERAGE WEIGHTS

| Before | - e
Number of bullock —Sexpetl- |y L Wi Wi | wi | With | experiment
‘ [ Tibo " 13 db o 20h | 23 1b| 3 b |
! bran ; bran | bran bran bran ‘
S b !
1922
1h. Ih. i 1h 1h. ‘ Ib. 1b. ib.
VA .. E ol 924 0 620 924 935 931 910
WvoR Bt DM S0 ST se2 | ose6 s
i |
VA .. 839 . 842 | 854 568 876 861 847
VB .. 920 0 924 w2 M5 940 928 046
AVERAGE ., NS 887D R0y 903 011 904 803
1923
va .. .. 947 a33 433 937 . o 8
e .. . 078 as8 987 941 . R /X
AL . 898 897 o w6 .. o S
VB .. o hssy NNg N2 N8N, co BT
: i
AVERAGE .. a2 : 030 033 935 - P 919

In this case the bullocks were not the same in the two vears,
except in the case of No, IV A

The general result is again evident and the results are as
consistent as can he expected with such variable nmt.erwl. as
animals of this class. Not only have the bullocks maintained
their weight, when given moderate farm or carting work, on green
grass alone, but the addition of bran has gi\'e.n always an increase
i weight when accompanied by suflicient grazing. ' '

We commend these results to the holders of working animals,
During the scason when green grass is abundant, coneentrated
foods would seem to be unnecessary for bullocks employe'd on
ordinary farm or moderate carting work, provided‘the nmmz}ls
have as much green fodder as they wish to fmke and time to get i)t
Similar experiments in other parts of India would appear to be

needed,



LANTANA FLIES (AGROMYZA LANTAN.E, FROGC)
IN HAWALL

BY

K. KUNXHI KANNAN, M.A Pu.
Entomologist, Departinent of Agricnlture, Bugalor,

TiE question of the introduction of the Lantana-secd-tiv into
India us o means of cheeking the spread of this noxious weed las
heen engaging the attention of several of the Provincial Governments
i India, and the writer has received so many requests for inforna.
tion regarding the observations of the flv that he made b the coure
of his stay at Honolult that an account will probably prove of
general interest.  Dr. Coleman, the Director of  Agriculture in
Mysore, was the first to trv the introduction of the flv in bl
As early as 19013 on his way hack Trom deputation abroad he Jud
visited Hawail and was shown ronnd o few places in Honolulu
where Lantana was believed to have heen checked appreciably
by the insect. On his return he lost no time in arranging lor a
consignment with Mr. (). H. Sweezev, Fntomologist of the Hawaitan
Sugar Planters” Association, to whom this department owes nueh
for assistance rendered then and subsequently.  Unfortunately.
however, there was no through service of steamers from Honolulu
at that time and sufficient care was not taken of the parcel durmg
the transhipment so that the parcel arrived with all the flies emerged
and dead. No further atterpt was made as it was felt that the
experience was likely to be tepeated. Moreover, some of the
Provincial Governments had hecome interested in the question of
introduction and when the matter was referred to Mr. Bainbriage
Fletcher, the Imperial Entomologist, he had suggested an investigi-
tion of the insects already in India, and it was felt that nothing
should be done before this investigation was completed.

( 504 )
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Ran Saheb Ramachandra Rao of the Madras Department of

Agriculture was deputed to the work, and in the elaborate and

inferesting report! he publishel in 1929 he recommended the
introduction of the flv - conclusion, Towever opposed by
Mr. Fleteher inhis intro-luctory note to the Memeoir., Mr. Fletcher's
main reason was the apprehension that the fly mav attack other
plants of the Verbenacious group, espertally teak  soeds. This
possibility hatd oceurred to Ruo Sahieh Rumachandra Rao who.
however, considered that with so specializel o Labit the seerl-flv
would not turn to other plants.

It need scarcely be said that we. in Mvsore, were inclined to
agree with Rao Nalieh Ranvchandra Rao and were for importation,
The opportunity eame in 1920 when the writer was sont on deputa-
tior, On his way fram the States in 1921 he halted at Honolalu and
stdied the question so fav as time allowe ], The first thing that
impros*o(l him was the Very great l'l):!ll)lt*xit}' of the factors mvolved,
[ the first place the areas where Lantwn appeared to have received
check were areas withi the limits of the town where, moreover,
along with the flies, there were other inseets in more or less abundance,
viz.. (1) The Lantana Tortricid. (2) The Lintana Plume-moth,
(3) Leal bug (Teleonemia subfusciata). (4) The Gall fly (Eutrita
saitheheeta) and other insects, lu other parts of the island of
Oahn, especially the eastern side where rainfall is heavier, the
Lantana appeared to be Hourishing and the insects were bv no
means so numerons. On the ashind of Hawail the only other
island visited, Lantana was equally abundant.

As regards the fly itself, the damage it did was more to the
pulp of the fruit in which the ege was laid and the larva developed
for pupation.  The larva usually sought the pithy hollow to be
found between the germ cells in everv seed. It is obvious that all
thit is vital to the full-grown seed is left untouched in the
attack,

What, therefore, results. in the case of mature seeds
is by no means destruction of the sced but the diminution of its

> Mem, Dept. Agrr. Dadia, Ent Scr., Vol ¥, No 6.
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attractiveness to birds and other animals from the destriction .f it
pulp.  The smaller seeds may be injured fatally but the writer ¢y,
across few instances. The seeds attacked would not be carried far Lyt
that is of minor consequence in a country where the problem i, the
reclamation of land already attacked far more than prevention
of spread to new areas. Here again the full capacity of the fiv i
this limited direction cannot be determined with accuracy hecause,
as believed, it was heavily parasitized. Large numbers of parasites
emerged from every jar from which flies were reared out. It i
quite possible that in the absence of this serious limitation the
flies may prove more effective. [t will be seen from these observa-
tions that the habit of the fly is after all not very specialized. The
question of the lability to attack of teak-seed nevertheless is of
little importance because penetration into the thick wall is out o
the question. In spite of this fact the possibility was not neglected
and seeds from teak trees, of which one was found near the labora-
tories of the Department of Forestry and the other in the Botanical
Gardens, both in close proximity to infested Lantana, were carefully
examined for evidence of attack by flies but none was found though
several dozens were passed under the binocular. Indeed, there is
too little of pulp on teak fruits for the flies to thrive.

As regards the other insect agencies 1 have already mentioned,
the Tortricid caterpillar is certainly the most effective. It tunnels
out the flower-heads and destroys them, and as it is found in large
numbers, it is certainly very effective—more effective than the fiv
both in the opinion of Mr. Sweezey and myself. The Plume-moth
is already in India. The bug (Teleonemia) is also effective, having
a blighting effect in Lantana especially in localities where tliere
is moist shade. There is, the writer helieves, even greater danger of
its introduction into India. The other bug (Orthezia) has already
been noted in India and is equally dangerous. The Gall fly is a pest
among the least important but in some bushes a large number of
them were found. A catalogue of insects of minor importance neel
not be attempted.

There can be no doubt that the check that Lantana has reccived
is in a great measure dve to the conjoint action of these yarious
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inscts. 1603 (li‘ﬂi(fult to arrive at 4 correct estimate of the relative
shate euch.has in the total effect or cach would have had were
feir parasites not present. 1t is even more difficult to disentangle
fhe share of the human factor.  American capital and enterprise
Jus wrought a transformation in the course of 4 generation of the
Hawaiian islands embracing every aspect of civilized advancement
which it is difficult to put into words,  Knormous areas have been
hrought under scientific cultivation. Plants and animals have
ween introduced, propagated and spread and the population has
wultiplied rapidly. These are forces before which Tantana mush
inevitably have receded, and the further set-hack it has received
fom insect pests should be looked upon as no more than
supplementaxl.

The success that has attended the introduction of the fly into
Fiji and New taledonia must be placed in the same category. The
hehaviour of an introduced insect under the comparatively limited
fora and fauna of small islund groups subject to many interferences
of rapid settlement and progress in cultivation is of very doubtful
value as a guide to the course it would take when introduced amidst
fhe very different comditions of & continent. But the fly has proved
distinetly beneficial not only in the islands of Hawaii and Fiji but
on the continent of Australia as well where in both Queensland and
New South Wales it has helped aterially to keep Lantana n
dheck. It is to be hoped, therefore, that similar results may follow
its introduction in some at least of the many extonsive areas in India
wlhere Lantana now fourishes.  And the fact that seeds of teak
vere not found attacked encouraged the hope that the seope for
its uctivity outside Lantana is Timited in India, 1towas in tl'mt
Lope that a comsignment was sent By me to Judia. There l*.m'llllg
been & through service to Inedia at that time there was 1o tranship-
ment and no less than 273 flies were fiberated in B;mgnlore,'the
most careful precautions being  taken to exclide the parasttes.
Unfortunately on none of the bushes they were liberated the fhes
L'il.llght on a.nd 1o l'L‘(‘U\'l‘Ii(‘S have heen (\M’:l‘illt‘d in spite of vory
jgnuent has not been obtained because
d. But efforts arc being made to

vareful search. A fresh cons
through service to India has cease
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obtain supplies from Queensland between which and Tudiy y,
transhipment is necessarv. Now that the shipment over long
distances has heen demonstrated to be feasible, the introductiy,
of the fly is neither difficult nor expensive, and it is hoped thy
before long the insect will be established in India.



SIMPLE CONTRIVANCES FOR STUDYING ROOT
DEVELOPMENT IN AGRICULTURAL CROPS,:

BY

Ran Sauen T, S VENKATRAMAYN, B.A,

(areormment Sugared pe Erpert, Colmbatore -

AND

R. THOMAR,
Botan /B Loxistopt,

ENTRODUCTION.

Tuar rootsof plants  those of agricultiral crops i particular—
nee D careful study s now well recounized. thanks to the marked
attention: patd to the subject in recent vears. Unlike the ahove
wound portions of the plint. whose development and growth can
continousty he watehed, the roots ave hidden from such observation
by the opaque soil in which thev develop and function.  No apology,
we believe, s therefore needed for placing hefore this Congress
certain methods which have heen found useful in a studv of the roos
development of sugarcane varieties and seedlings. The methads,
though employed by us solely i conneetion with cane. are: capable

of being applied to other crops as well with necessary modifications.

Merion FOR STUDYING REDATIVE DEPTH AND PLAN OF
ROOT DEVELOPMENT.

(@) The apparatus.
Rings of country carthenware, ote foot six inches in di:n.ncter
and six inches high, are obtained.  Any village  potter will be
able to make them at Coimbatore they are availible at Rs. 12

) Paper read at the Botanical Section of the ndian Seicnee Congress,

( 509 )

Bangalore, 1924
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a hundred.  Two-inch galvanized wire netting is cut into square
the side of the square being about three inches longer than
diameter of the carthen rings (Plate XTII, fig. 1).

Trenches are dug in the soil, their breadth about twice tle
diameter of the rings and the depth & little over the maxinuy
depth of the roots of the plant at the stage in which it is intended ¢,
examine ; the latter is easily ascertained by a few rough dissections
in the field.

An earthenware ring is now placed at the hottom of the trem]
and filled with soil to the top, carefully compacting it by watering
ab intervals during the filling. A cut piece of netting is then lid
flat over the top of the ring. A second ring is next placed over the
first and similarly filled with soil. The process is repeated till the
trench is filled to the top with the column of rings. Each trenh
receives many such columns and, when all the columns have been
filled with soil, the vacant spaces outside and between rings are
filled with soil.

A sett of the cane variety, whose root system s under study,
is now fastened either to a luyer of netting placed on the top of the
topmost ring or to a piece of galvanized wire stretched across it;
the former procedure is adopted when it is desired to follow the rovt
development from the earliest stages.

The potfilled trenches are subsequently cultivated on the
surface like any other trench in a sugarcane field in the matter of
irrigation and manuring.

(b) Ezamination of the roots.

For examining the roots the soil all round the earthen
rings are scooped out, planking inserted below the lowest ring in
each column, and each column, with the plant inside of it, is bodily
lifted out of the trench (Plate XITI, fig. 2). These arc now taken
to a place nearhy where water could easily be commanded and
stream laid on to the topmost ring. The soil inside the rings can
now be washed out with comparative ease by removing the bottom
planking and assisting the stream of water in its work by poking
the soil with huboo sticks.
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Bach column is separately placed in the

Pt e centre of 4 hamhoo or
vooden frame 474" 24", "Iy edges of t]

e netting, chiefly the
corners, are fastened to the frame yg tightly as possible (Plate XIIT

fig. 3). 1t will be found that the end rings could now he slipped

e . ¢ f . Y : T ™
off without ahy disturbance to the roots, e rings caught hetween
luvers of netting are broken-- though after some experience even these
could be saved for future use by temporarily unfastening the holding
strands and infolding the netting while slipping the rings off, The
whole root system of the plant will be found fulle exposed with the
roots caught up in their original positions or verv near them
(Plate XTIV, fig. 1).

o . .

For greater aceuracy and for thinuer roots Lalf meh netting
and finely sifted soil for filling the rings are recommended. The
dimensions of rings given above have bLeen found adequate for
following root development in canes up toa period of about three
wonths from germination; for more advanced stages wider rings

will be needed.

(¢) Uses aud adeantages.

(1) By Laving down a sufticient number of columns it is possible
to follow root development from stage to stage.  For this purpose
hall s dozen to & dozen plants of the same variety and of the same
age are hfted out for examination at definite intervals, sav, once a
fortnight. The reason for examining more than ene plant at a
particular stage is to rule out individual variations,

(2) The method is fairly fool-proof, as the arrangement ensures
the roots being caught automatically in their original positions when
in the soil or very near them.

(3) After fixing to the frame he root svsten lends very easily
to photography —a rather important condition for the acenrate
tecording of root development at successive stages.

(4) The method makes possible the studv of the effect of
different soils o the roots of one and the same plant. This is done
hy arranging adjacent to each other two columns of rings and
filling them with different kinds of soils. The cane sett is placed at
the top between the two columns and Lalf of the roots is allowed to
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develop in each, Effect of different irrigation waters could als, 1,
similarly studied (Plate XIV, fig. 2).

The above method has one disadvantage, however, in that 1i,
soil in the bottom rings may not be quite representative of the
subsoils in the ground chiefly in texture. But against this it 1,
be mentioned that, in a study of root systems of agricultural ('I'n]);.
the top lavers of soil are of greater importance. While filling the
rings we have attempted to simulate conditions in nature, by
keeping separate the different lavers of soil as theyv are renuwvl
from the trenches, filling the rings back in the same order and
carefully compacting the soil lavers as the rings are laid.

METHOD FOR CONTINUOUSLY WATCHING ROOT DEVELOPMENT -
CULTURE SOLUTION 1IN CHEAP EARTHEN COOKING 1'OTS.

The fiest method, though wseful for recording root development
at definite periods. is not suitable when, forany reason. a continnons
observation of the rvots as they develop is desived s the nuss of
opaque soil prevents snehan observation being made. This wis
found a disadvantage of considerable nuwgnitude when studving the
early developniental stages in the cane. .\ different method ol o

he devised for the purpose.

{(0) The appialus.
Ordinary country earthenware cooking pots availible even in
village hazaars at Rs. 46 to Rs. 20 a hundred according to size are
emploved. The eane sett. whese root development it s intended

¥4

to study, is suspended into the pot by a pair of glass bangles ® frow
a picce of hamboo laiil acroxs the mouth of the pot (Plate XV,
figs. 1 and 2).

The pots are filled with dilute culture solution we have heen
wsing Knop’s, but any other might do - equally well =il it covers
the suspended sett excepting the bud. For sugarcane plain witer
has heen found to serve the purpose during the very carly stages
The culture solution is renewed when it hegins to smell.

* The Laneles used are of the kind available in most Indian bazasrs al Rso 2 a hun fred
and are of the type usually worn by Indiin virle



PLATE XV.

Froo T A Suer o cane plants growig moeaiiare somgon.










PLATE xy

Cirn. Sport

Figs. 3and 4. Two typical photographs of sugarcane roots from culture solution pots:
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The pots with the suspended setts are now arranged in hatches
according to the variety in the field, the mouths heing covered by
suitable lids with a hole in the centre for the shoots to grow througfl.
The cane plants develop and grow quite freely in such pots and we
have this day plants over seven months old with fully formed canes

(Plate XV).

(b) Uses and advantages.

(1) The articles of apparatus wsed are cheap and available
in most places, two factors which facilitate the laying down of the
experimient on a large scale.  The growing of a large number of
plants is necessary for arriving at satisfactory averages. Costly
glass Jars or glazed earthenware vessels are not only unnccessary
but interfere with the aeration of the culture solutions.

(2) The porous carthenware provides for a frec exchange
of gases between the solutions and the outside air; in fact, it is
found that pouring the solution slowly into another pot and pouring
it back each evening is all that is needed by way of aeration of the
sulution.

(3) The evaporation from the surface of the pot —resulting from
its porous nature prevents the solution inside the culture pot
getting to a higher temperature than desirable for a satisfactory root
development, & common trowble when plants are grown in glass
receptacles placed above gromud.

(4) The method enables the examination of the roots from
day to day and from morning to evening.  As the result of such
continuous observation  unavailable in any other method —certain
important differences in the evolution of the root systems of different
cane vateties have been revealed (Plate XV, figs. 3 and 4). One
suelt is the close correlation that las been revealed between the
shoot roots of a germinating sugarcane sett and the health, vigour
and tillering of the particular plant.

(3) The method cnables the obtainment of reliable data on
quantity of roots developed ; when speciniens for weighment hu.\'c
to be obtained from plants grown in the soil. there is always the risk

ol losing small bits of roots during the washing.
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(6) Barring modifications resulting from the roots being growy
in liquid media, the process has enabled the securing of differct
functional regions of one and the same root —from the root cap to ti,,
old branching and conducting regions.

(7) The method promises to be useful for studying the develup-
ment of root hairs. This is done by placing in the solution test
tubes filled with glass or pebble sand and allowing vne or more of t},e
roots to grow in them.
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AGRICULTURAL CO-OPERATION IN INDIA®

BY

H. CALVERT. 108,

Registrar of (o-aperative Societics, Punjab,

IF we are to understand correctly the position of the co-opera-
tive movement in India. we must attempt to arrive at a proper
appreciation of the main factors affecting the lives of the people.
Of these, undoubtedly, the most important are the prevailing
religions.  Out of a population exceeding 319 millions, over two-
thirds are Hindus, and more than one-fifth Mohammedans ; to the
Kuropean, the followers of hoth of these great religions appear to
under-estimate the capacity of human energy, intelligence, and
enterprise to mould the conditions of life. The Hindu philesophy
tends to belittle the importance of material wealth ; 1t seems 1o
attach no worth to material progress and rather inculcates an attitude
of passivity to the vicissitudes of nature. In addition to tiis. the
caste system, which many educated Hindus now regard as an
wnecessary adjunct, has divided mankind into unchangeable
strata, 5o that not only is a man s position fixed by his birth, but to a
large extent his occupation s also predestined for him. Thus
Hinduism and the caste system combine to produce a quiescent
attitude towards problems of material improvement ; human
appetites must be denied rather than served hy the expenditure of
intelligent effort, and human desires must be suppressed rather than
pandered to by an elaboration of the standard of living.

——

* Reprinted from Int. Rer. of Agric Eca N 8, 10 L
{ old )
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Although Mohammedan ideas differ widely from those epry.
tained by Hindus, their effect on economic progress is much 1y,
same ; the fatalistic attitude towards the world prevents Mohan.
dans from exalting human achievement, and enconrages a passivo,
resigned state of thought. The prohibition of interest serves 1,
deter them from engaging in banking. and many forms of trade iy
which interest plays a prominent part. ws well as from most forns
of capitalistic enterprise.  The extreme form of the veligious ban oy
interest discourages all thrift and saving, and nearly all expenditure
on productive objects except the land.

This outlook on life. prevalent amongst the followers of botl,
the great religions, appears to receive strength from the extreme
dependence of the country wpon the monsoon.  Over sixty pe
cent. of the people are engaged in agriculture, and agriculture in
India i for the most part. an effort to utilize the rain that falls
between June and October.  The monsoon divides the vear into
two seasons vielding respectively a summer and a winter erop.
and hoth harvests may be rained by o failure of the rains. Thas
while the Hindu philosophy and the caste system serve to dissuade
men from that restless search after muterinl wealth which is supposed
to be characteristic of the West, and while the fatalism of the
Mohammedan tends to make him belittle the importance of i
effort in the scheme of life. the beliefs of both apparently receive
continuous corroboration from the vagaries of the monsoon. for
the outturn of a crop varies less with the skill of the cultivator
and the scientific knowledge le brings to his task than it does
with the amount and seasonal distribution of the monsoon rainfall

These broad features account in considerable measure tor the
fact that while India is naturally one of the potentially richest
countries of the world, & large proportion of its inhabitants ure
desperately poor. It is open to question whether poverty in iz
with its joint family svstem, is ever so acute as in industrial centres
in Kurope during periods of depression ; certainly the existence
of a million people in receipt of State relief, which post-war cond-
tions have produced in Europe, would be regarded here as evidence
of almost unprecedented famine; in agricultural countries a-ut¢
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wemployment for long periods is rare, 11,0 mAdnstey is less Yl T
©* T

vivlent fluctuations than many of those to be found cancentya b [
ated
factories and the natural fertility of the wil o

. ity il the possibility
of & harvest every six months linit the

‘ period of in: wtivity,  Still
the average carnings of the people are low ; generations in the
past have left no legacy of economic achicvement or of material
advancement for the henefit of the present. The sinking of vast
sums of capital in large public works was  almost nnknown, so
hat the face of the Lid. until the arrival of the British. was very
mueh what nature had nude it altered hut little by the creative
energy of man. Where famines are regarded  as a s ourge from
above, It were sac nlmm to take measures. preventive or protective,
to thwart the Divine Wil so that the historv of India is punctuated
with periods of starvation and distress. continuing. in spite of the
offorts of the British administration. almost ap to the end of the last
century, I sueh a large conntry, it was. indeed. seldom that a
harvest falled throughout the length and breadth of the land;
the successive famines were mostly local failures of the food supply
which were acventuated hy the iniperfect facilities of communication
and transport.  Alike for the prevention and the velief of these
accidents. the country Jus had to awsit the introduction  and
expansion of railwayvs; and these same rallways have rendered it
possible to encourage the production of food grains in excess of local
needs by means of large irrigation works, For many decades the
British administrators have steadily applied  themselves to the
prevention of famines. and most of the bigger productive works
have been undertaken with this object. The measures have
achieved marked suvcess. so that a famine due to actual scaveity
of food 18 almost bevond the realms of probability 5 but there may
still be severe distress. not from scarcity of {ood but from inability
to purchase it. The cultivatar of India tills but a fow acres; the'
habit of thrift is nearly non-existent and the lack of a proper sense of
responsibility for his economic future leaves hintalways nnprepared
to meet the strain that follows a failure of the monsoon.
It was as & measure of famine prevention that the (Government
of India undertook to introduce co-operative credit amongst. the
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agriculturists and persons of limited means, with the hope tli
by the cencouragement of the spint of thrilt and self-help, il
economic position of the masses would be so strengthened that they
would be able to resist the periodic catastrophes which, in lués
happy days, led inevitably to famine, starvation and death. 7
this genesis of the movement is to be ascribed, also, the element of
officialism, which is apt to be misunderstood ; the Government
could not afford to wait for private agencies to arise and organize
the people on co-operative lines; periods of scarcity and distress
recurred too frequently to permit of time being so lost. The result
is that the co-operative movement in India is largely the product of
official stimulus and official energy ; if to many this official element
appears too prominent, the remedy is in their own hands, for in
all provinces there ave vast fields for the display of unofficial service
and public spirit, but the majority of actual co-operators have
learned to regard the Government servant as their friend and
helper, while, on their part, the officials would deny any tendency
to discourage the introduction of private helpers in so large a
field.

Repeated Commissions of Inquiry have laid stress on the
extent to which the ordinary cultivators are in debt, and this
indebtedness has led to o long series of legislative efforts to remove
the various causes which drive them to borrow. In order to meet
the horrowers’ needs, Acts to facilitate luans for ordinary agriculs
tural purposes and longer term loans for land improvements
have been passed and amended ; the former rigidity of the land
revenue payment system has been made elastic; implements,
cattle, sced, ete., have heen exempted from attachment by Civil
Courts for debt ; special legislation such as the Encumbered Estates
Act, the Deccan Agriculturists Relief Act, the Punjab Alienation of
Land Act, ete., has been undertaken; in short every effort hus
been made to remove the necessity of borrowing from the cultivating
class. But still debt has risen, and it is only in recent times that the
authorities have appreciated the fact that the real cause of debt,
here as elsewhere, is the existence of a number of money-lenders
anxious.to find some outlet for their capital. In India, the habit of
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imvestiment in joint stock enterprize does not exist ; of the moderate
number of companies run by Indians outside the chief cities the
majority fail to inspire confidence ; there is little competition for the
idle capital that exists; there is almost no trust in the public
company and there are few of what in Europe would be called
gilt-edged securities. The rate of interest paid on Government
stock is not sufficiently attractive to a people who even in Vedic
times were known as inveterate gamblers ; while the lack of business
experience amongst the great majority leads to unrealizable expec-
tations of profit from the simplest forms of enterprize. The result
has been that away from the great cities, the natural use for spare
capital has been regarded as money-lending and money-lending 13
one of the most profitable industries in the country. No efforts,
then, to reduce indebtedness could be successful until the money-
lender could be replaced by some alternative system of credit and
the one that found favour was that associated with the name of
Raiffeisen. 1f indebtedness was to be driven from the land, the
need for resorting to the money-lender must be removed by the
substitution of a better agency for financing agriculture. The
Indian money-lender seems to have existed from time immemorial ;
along with trade, tillage and harvesting, it was one of the four
honest callings, although it was forbidden to Brahmins. There
were various old laws controlling the rate of interest which varied
according to the caste of the borrower; the high castes paid little,
but those lower down could be charged sixty per cent., and could
be made to pay off their debt by labour; the ancient writings
mention the sale of wife or children to repay debt. These facts are
worth remembering because one of the difficulties in the way of
promoting thrift is the attitude towards debt adopted by may
of the people. Debt appears to them as customary ; & man 13
horn in dobf, he dies in debt, and his son takes over the burden
along with the ancestral property. A scheme designed to- alter
this and to banish debt and replace it by savings runs Con’frfuy
to the accepted order of things which has prevailed since tine
hegan. It not infrequently happens that a patient explanation

of the advantages of co-operative credit as a means of getnn;g rid
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of debt and of substituting thrift is countered with the remark
that as the father inherited debt. why should not his son ?

The first Act legalizing co-operative credit socleties was passed
in 1904 ; it applied only to credit ; in cach of the major provinee:
there was appointed a special official (generally drawn from th
Indian Civil Service) known as the Registrar, whose duty it was tn
organize societies, select and teach instructors, supervise the workine
of the infant institutions, and have them audited ;  they were
given full powers to inspect and control. which they were expected
1o use with the sole aint of assisting the societiex to learn to dispense
with this form of help. T the early vears, progress naturally was
glow ; not only were the Registrars themselves untrained. hut the
amount of literatire in English on co-operative credit was at that
time very limited. Fortunatelv. however, the ofticials selected
were fully imbued with a sense of the fine opportunity afforded
to them to labour in the cause of the poor cultivators. and conseien-
tiously set themselves to learn and teach. 1t was, however,
unfortunate that none of them had had any practical experience
of the actual working of co-operative eredit in Europe. and they had
no non-European types to study, and no gutdance from experts who
knew the conditions bath in Europe and India. I spite of this,
very substantial success was achieved which reflects the highest
credit on the officers responsible ; but by 1913 1t was consitlerd
desirable to review the situation and a special Committee was
appointed to tour hwlia and examine the progress made and
study the methods adopted in the various provinces. This Cone
mittee published a valuable report, known as the Maclagan Report
from the name of the President, Sir Edward Maclagan, now Governor
of the Punjab. In this valuable work, there was embodied a series
of recommendations which have now for the most part been incor-
porated into the movement, and which have undoubtedly serval
to place the credit societies in a sound financial position. The
original Act of 1904, which had provided only for credit, had already
been replaced by another in 1912, which permitted other forms of
co-operation than <redit and made provision for secondary societivs
In its general outline the law follows clogely the English Friendly
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Sorieties  Aet ; it embodies certain essontja) conditions of the
Paiffeisen society, which are compulsory for puyal banks, but it

AP . H 1 H
leaves to Local Governments the framing of subsidiary regulations by
giving them a rule-making power upon many of the matters which

Speaking

find place in Acts of other conmtries, suely as (fermanv.,
hroadly. all Registrars have studied closely the various Enr

opean
svstems and have, in particular. devived groat Lenefit from Cuhill’s

teport on Co-operation i Germany. and have followed Gepman
example in the drafting of these vules ax well as in the hy-laws,
State atd 15 less prominent than in mest European ('()“n‘“rip;: as the
example of English Consumers™ Co-operation is *adhered to; the
cancessions are the nsimad exemptions from Income Tax, Registra-
tion Fees, and Stamp Duty. In twa important particulars. the
[ilian Aet differs from those of nearly all countries | one is that the
Registrar has power to refuse registration of a soriety until he is
sitisfied that it has a fair chance of becoming suceesstul ; and the
second that he can cancel the registration and so foree a society into
lipiidation. Both these powers are designed and ave used to ensure
a high quality of work within the soclety, and to build up public
vonfidence in co-operative credit,

Under this Act, there are at present ahout 47.300 primary
credit societies registered ; of these. the vast majority (45,000) are
raral banks with undimited Hability on the Raitfeisen niodel ; these
difer but slightly in the different provinees, and may be roughly
clssed into those with and those without shaies. The share type
onginated in the Panjab at the suggestion of the people themselves ;
the members subscribe a small sum, not less than one rupee a year.
and generally two rupees or mare. for ten vears in order that their
owned capital may be the greater and that they may enjoy the
sioner the advantages of independence of outside borrowing. At
the end of ten years, this share money may be disposed of in any one
of several ways as may be determined at a general meeting; it
may be returned to members. or it may be converted into even
permanent shares of, say, ten rupees each, the sum in excess of this
being returned ; or it may be made into non-returnable shares
vithout being evened off. Where it is returned to members,
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these in some cases begin afresh to sabscribe for another ten vears,
The accumulated profits are dealt with in a similar variety of waye,
They may be converted into non-returnable shares, in place of o
in addition to the other shares, or they may be kept indivisitle
for ever; at least one-fourth must be kept as indivisible reserve.
Thus after ten years, many share societies become pure Raiffeisen ;
others distribute profits up to & maximum of 9 or 10 per cent
in the twelfth and succeeding vears; others retain shares with
indivisible profits. Generally speaking, Mohammedan societies
prefer indivisible profits. while Hindu and Sikh societies incline to
dividends in the' twelfth vear. It is unfortunate that the term
‘“shares ” has been used in connection with these small sumns
They are in no sense a measure of & member’s stake in the society s
they do not affect his unlimited liability ; thev are not shares in the
joint-stock sense. On the other hand, thev differ from compulvory
deposits in that, on liquidation, they rank after deposits, so that a
deposit would be repaid, if need arose. from shares before any call
would be made on the unlimited lability. Thev are best regarded
as a small paid-up portion of the unlimited hability. The great
advantage of these small shares is that the owned capital is rapidlv
built up; the share-money ax well as the aceumulated profits 1s
used in the husiness of the soclety, and earns interest ; the result
is that in most societies, independence of all outside financing
agency is attained in fifteen vears, and in many cases in ten vears.
It is objected that this independence has its drawbacks inasnuch
as it leaves the society too free from control from the superior
secondary institution ; while another objection is that where the
owned capital is large, the members are apt to borrow in excess of
their real needs. In many parts of the country, the share system
is unpopular and so has not been introduced. Where the share
system does not exist, societies follow the Raiffeisen model, with
unlimited liability and indivisible profits; in some places. an
attempt is made to introduce a system of compulsory deposits In
order to encourage thrift and set funds free for further expansion.
With the exception of Bombay Presidency, the rural ciodit
society is a small unit with from 20 to 30 members, and with 3
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working capital of about Rs. 2,600, or voughly Rs. 90 per member ;
in Bombay, the membership is about 74, Of the working capital,
usually very little is contributed by members : outside Boﬁlbay
and the Punjab, members’ deposits amount to verv little. Under
the Act. all profits of societies with unlimited liahility are indivisible
anless the Local Government otherwise directs ; most Governments
have kept profits indivisible for ten vears, so that there is a steady
piling up of a verv valuable reserve which now amounts to nearly
150 lakhs of rupees. This reserve is lurgest where the share
system has heen longest in force. as ull profits resulting from using
the share moneyv in the husiness of the society are added to reserve;
thus this fund amounts to 57 lakhs of rupees in the Punjab, where
nearly half the sum on loan to members is covered by their savings
in the form of shares, profits or deposits. It is this financial strength
following on the adoption of the share system, which is inducing
other provinces to popularize the same measure.

The actual working of the sucleties throughout India is very
much the sume. A committee of management is elected by the
menthers and is responsible for the ordinary business ; it is guided
and hound by a careful scheme of hy-laws drawn up by the Regis-
trar ; these by-laws are based upon the Raiffeisen model, with
modifications to suit local conditions; they cannot be altered
without the Registrars consent. as every amendment has to be
registered and he has power to refuse registration to objectionable
changes. According to the reconuendations of  the Maclagan
Report. every society is supposed  to agree in general meeting
upon the sum which it can borrow from ontsiders during the year;
that i to sav, the society places a limit to the liability it is prepared
to incur. This is known as the nornial maximuun eredit ;i some
provinces, Assistant Registrars heek this and inform the financing
agency. as well as the society. of the sum they consider reasonable 1n
view of the requirements of the members.  Within the society
every member is wsually given a fixed maxinum credit which the
committee cannot cxceed without the sanction of the general
meeting,. Within these linuts. the committee acvords sanctlon to

Joans to members ; these loans. in the peculiar circumstances of
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India, cannot be confined to productive purposes, but the essenti,)
of “ necessity ” is usually insisted upon, that is to say, a member i
allowed to borrow for expenditure which the committee regards .y
necessary in view of the ceremonies the member has to perform. .\
persistent attempt is being made with promising results to impose 1
fimit to expenditure on marriages, funerals and other objects which
religion or custom demand ; but when it is remembered that extra-
vagance upon marriages is regarded by many observers as the
most important cause of debt, the difficulty of controlling this item
will be aporeciated. The great difficulty facing all attempts to
diminish expenditure on these ceremonies is the existence of the
monev-lender alwavs ready and anxious to lend what the society
refuses to advance.  The problem is too intricate to vield to summary
treatment. but steady persistent teaching, carried on with unending
patience by the staff of the Registrar, is beginning to yield benefits
in some parts. The chief objects for which loans are advanced
are repavient of old debts (everywhere u large item). marriages,
seed, fodder and cattle and the payment of land revenue. This
last item represents chiefly the assistance afforded to the cultivators
to hold up their produce for better prices while still enabling them to
meet the government demand.  Less important objects numerically
are land redemption, land improvement, sinking of wells. rent.
land purchase, and purchase of agricultural implements.  In everv
province the need for the repaynient of old debts s w serious
problem which cannot be neglected.  These old debts usually cany
a high rate of interest 5 experience has shown that to lend sufficient
to enable the member to pay them off at once does not always lead
to good results as the member, relieved of the crushing burden of
interest, scems to lose the incentive to repay the society. On the
other hand, to refuse help in repayment is still more unsatisfactory
the usual course adopted is the middle one of offering to lend «
portion when the member is prepared to make 4 real effort to puy
up the balance. 1t is the existence of these ol loans which hampes
progress. and prevents concentration upon direct economic advanci-
ment ; unfortunately, there is nothing to prevent s weak member
from returming to the money-lender if the society, for good reasot,
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refuses to provide money for extravagance. Similarly, it is felt
that too great strictness in enforcing repayment of a society’s loan
would drive members back to the money-lender. The latter is
always ready to oblige, trusting to the Indian idca in regard to
ancestral debt ; his rates of interest are so high that he can afford
to risk loss of principle, while the prosperity developed by British
rule has placed in his hands a large sum for which he ean with
difficulty find investment. On the whole. the movement is making
steady progress : the number of agricultural credit societies has
increased in the last five vears for which figures are available from
23,000 to 45,000 5 membership has similarly increased from 851,000
to 1.516.000. and working capital from 689 lakhs to 1,332 lakhs of
rupees,  That there are grave defects. no one realizes hetter than
the Registrars and their staffs. and no one works harder to eliminate
these defects. Their task is made harder by the peculiar condi-
tions prevalent.  [literacy is the rule : where in Europe, the squire,
the doctorand the priest will be found helpful and sympathetic,
i India all will be illiterate and generally reactionarv, The
extreme dependence of agriculture upon the monsoon and its
vagaries prevents regular repavinent : religious feelings are respon-
sihle for the absence of aninal hushandry, and of many of the
subridiary occupations which add to the family income in Europe ;
caste feeling prevents the keeping of poultry except by those of low
caste. and sericulture is similarly regarded askance by the petty
owners as something onlv fit for those bencath them ; generally
there is no alternative industry to which the people resort when not
ocenpied on the land ; rural industries are for the most part the
work of menial castes ; in many parts of the country, the women
e not allowed to work in the fields. and nowhere do t.he women
contribute to the household income to the extent common in E.umpe ;
post conditions of tnsecurity and religious heliefs have combined to
stifle the idea of self-help and to limit provision for the 'fl'l'[lll'L‘; the
standard of living is low and casily satistied, an addition ‘ro'ﬂle
income is usually offset by a reduction of work s at the same t.lme,
there are (-orh\il'\ customs and cerenonies which involve prel}dlt-ure
out of all proportion to the means of the cultivators and which are
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readily catered for by the ubiquitous money-lender. In extensive
tracts, the land is in the hands of large owners, who are apathetic
to the interests of the tenants and sometimes even antipathetic
to any measure that promises to raise them from their economic
serfdom. Finally, there is a remarkable lack of economic organiz-
tion into which the co-operative movement can fit. The most
striking element in the economic life of India is waste. But when
an attempt is made to remedy this by co-operative organization,
it is found that a single society or even a small group can do little;
not until the whole machinery of rural activity is properly organized
on co-operative lines will there be scope for many forms common in
Europe. This is particularly noticeable when an attempt is made to
organize societies for purposes other than credit; evervthing has
to be organized from the very bottom. It may be objected that the
very necessity for numerous societies required to meet the poverty
of the people serves to hinder a healthy growth ; there is an insistent
demand from the people themselves; there is a bedy of conscien-
tious officials only too anxious to do whatever may be possible to
provide relief from the intolerable hurden of debt; between the
two there arises a tendency to start sovieties without sufficient
preparation, and it is here that the power of the Registrars to refuse
registration becomes valuable. In order to build up for the co-
operative idea a sound reputation amongst the public., it is essential
that no depasitor should luse his money, and in consequence financial
soundness Is insisted on. It is usual for societies to be classified
as “good,” “fair,” “average " and ““bad " upon the basis of the
annual audit, and it is the Registrars’ custom to insist upon regular
inspection of all societies classed as bad and to direct compulzory
liquidation where the members show no inclination to remove the
defects brought to light. This power to bring about liquidation
extends to all socicties whether organized by the official stafl or
by non-officials; the work of liquidation is extremely troublesone,
and In consequence Registrars freely exercise their power to refuse
registration to societies until they are satistied that the applicants
have heen properly instructed in co-operative principles and in the
business of credit, that sufficient and efficient supervision will he
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available, that honest office-hearers have been elected, and that the
members are not merely willing to borrow from the financing

agency but are prepared to put forth the moral effort required
to raise them from the serfdom of debt,

This official supervision
and control is frequently misunderstood, but the fact that all
Registrars constantly find societies securing registration which were
quite unfit for it shows that it is not excessive. In a similar way,
too, the need for rapid progress militates against the full development
of the right spirit. To finance the new societies, funds are constantly
needed ; if the members were left to their own resources, to raise
funds from amongst themselves and their neighbours, too much time
would be lost.  The result is that central banks are encouraged to
come to the help of new societies, and this undoubtedly serves to
remove from the members the necessity of securing local confidence
in order to secure local deposits, and also of striving to develop
thrift amongst themselves. The distant central banks cannot
exercise that close supervision over the societies which neighbours
with money in deposit can; and the members lose that moral
training involved in building up confidence by slow and painful
stages.

It is to fill up this gap that in some provinces what are called
guaranteeing unions have been organized. Their chief functions
are to relieve the contral banks of the detailed work of inspection
and supervision, to pool their securities and redistribute their total
credit amongst their constituent societies, ard, in order to protect
these from loss due to the misconduct of any one, to ensure thorough
training and instruction in duties and responsibilities.  Each union
is composed of a small number of primary credit societies, and
its managg committee 15 eleeted from the members of these
societies ; this committee assesses the credit of the coustituent
sovieties and informs the central bank of its decision and under-

fakes a certain amount of responsibility for securing repayment of
any loan from a central bank to a society advanced in accordance
with its recommendation. Thus each society accepts a vertain
amount. of responsibility for the repayment of loans to other socie-
ties in the union, and so has a metive for insisting upon sound
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working. In actual practice this responsibility appears never 1,
have been enforced, so that it is difficult to say how far the systen
would stand a strain ; but these unions have aroused much enth-
siasm amongst their supporters in Burma and some provinces of
India, and have also incurred severe criticism from the veteray
Mr. Wolfi, In some cases, the Registrar admits that they are
purely nominal, that the committees do not appear to realize their
responsibilities and that the principle underlving them is not
understood. Their greatest success hus been achieved in Burm,
where the idea originated, but they have been pronounced successful
in several provinces of India as well.  There appears to be no douht
that if the committee van be induced to perform their respousible
duties. these untons can be of great benefit to the movement. [y
sonie provinees, thev are replaced by banking unions of which sowe
account will be given in another article.

Before leaving this side of the movement, it may be remarkel
that hitherto, large though the numbers are, the credit societies
have only touched the fringe of the great problem of rural indebted-
ness. Thev have afforded ground for hope that a way of escape has
heen discovered, that the Indian cultivator can get out of deht
whenever he is prepared to make a real effort at self-help and thrift,
and that borrowing from the money-lender is not the necessity which
some Indian writers prefer to believe, At the same time, it must
be admitted that co-operative credit is not likely to rid the countrv
of the great hurden of useless debt whirh encumbers agricalture;
there are many devoid of the desite to put forth any effort at sell-
improvement ; many lack  the character which is essential to
success ; many lack the strength of will ; many are too selfish, anl
having got rid of their own debts with the aid of a society resign and
leave their neighbours to their fate ; others wre too weak to resis
the wiles of the cver-present monev-lender. and sink back into his
toils s soon as the svciety attempts to recover loans from thent.
The movement is achieving great success, but it is too young yet o
replace age-old customs ; o new generation must spring up unaceis
tonied to money-lenders and accustomed to regard their socicty a3
the financing agency before it will be time to pronounce a verdit
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upon the co-operative credit movement in Tndia.

: § . The magic
works in congenial soil here as elsewhere :

: but there are many
who do not desire economic uplift, who are content with the ample
leisure which the satisfaction of their simple wants leaves them,
and who will not throw off the easy habit of reliance upon nature
when nature is bountiful and on the money-lender when she is not.,

Considering the small number of vears during which systematic
eflort has been made to inculcate the co-operative idea into the
minds of the cultivating classes, the success achieved has been
remarkable, and although it is undesirable to put forward cxtra-
vagant claims. there is good ground for believing that a continuation
of these efforts on the same lines would bring vast henefit to the
country ; whether the changed political conditions will permit of this
is & question outside the scope of this article.

In India. as elsewhere. the credit society has leen found a
valuable starting point for further experiments in co-operative
enterprize. The ideas of self-help and mutual help are easily
taught in credit work and, once well imbibed, can be directed into
other channels. In the last five vears the variety of experiment
has been remarkable ; the number of agricultural societies for
abjects other than credit has inereased from 272 to 1,163, but as
must of these have heen organized in order to test the prospects of
suevess, the variety is more important than the number. One
of the earliest experiments was in cattle  insurance in Burma ;
it attained a certain amount of success owing to an element of
compulsion, but it is doubtful how far the type will Tast now that
this clement has been withdrawn : the only other province in which
this experiment has been tried o any scale is the Punjab. and there
the efforts of the staff to popularize the measure have only met with
i moderate response.  In hoth provinces. the societies have been
confined to a few districts and there has been no demand for exten-
son, - Cattle mortality of a preventable nature is very high in India
and Burma ; religious feelings prevent svstenatic elimination of ’ic
less fit, so that there is apt to be a surplus of weak animals, which
siccumb to disease and serve to spread contagion around.  Preven-
table mortality is one of the most frequent causes of Dorrowing,
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and cattle disease and fodder famines are probably among tie
chief factors in rural debt, so that a popular system of insuran e
would be a great boon ; but the idea of providing for future contin-
gencies, I a country where the money-lender is so ready to offer
assistance, is poorly developed and it is doubtful whether any
insurance would survive the withdrawal of official help and stimulus,

All over India, the necessity of extending co-operative activities
to objects other than credit is fully appreciated by the Registrar
and their stafis, and sustained efforts are being made to develop
these societies. Those which at first appeared to promise most
success were for purchase and sale; societies for providing manure.
agricultural implements. seed, and simple household needs, such
as cloth, have been organized in almost every province; in some
cases there are separate primary village societies for these purposes ;
in others, the primary credit society is the actual distributing agent,
while their supplies are obtained through supply unions constituted
from societies. Opinions differ as to the advisability of multiplying
primary societies in Indian villages where the number of men
qualified for the committee is so small; in Bombay, complete
separation of finance from supply is advocated ; in the Punjab, it is
held to be useless to register two societies in the same village which
are the same in everything except the books and the object.
Throughout India, there is a distinct tendency for supply wocieties
to decline. For this two causes are assigned ; an Indian Registrar
of Bengal voices a general opinion when he remarks that  there i3,
perhaps, in the Indian Mufassal (rural areas) a greater difticulty in
finding a capable management for such societies than in Western
countries ” : while another reason is that the difference between
the nominal wholesale and retail prices is smaller than in Kurope.
The Indian retailer depends for his profits less upon difierence in
price hetween his purchases and his sales than upon adulteration,
short weights, and similar devices. Further, the Indian shopkeeper
is frequently also the money-lender, and manages to keep his elients
loyal to his shop by involving them in the toils of usury. The
idea that he makes large profits from retailing petty householl
necessaries is probably incortect; he earns gomething by usury,
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something by making his clients sell their produce to lim at rates
tixed by himself, and something by cheating in weighments. etc.
Where a society has made a good beginning with the co-operative
sule of cloth, ete., it has happened that a selfish meniber, having
learnt how to follow suit, has started a shop of his own. One
important obstacle to suceess, undoubtedly, is the hahit of giving
credit and so of expecting it. A private shopkeeper prefers to sell
on credit as he keeps the accounts himself and adds his own interest,
and the co-operators are not vet sufficiently educated to understand
that the co-operative ideal of sales for cash is really of great henefit
to them. [t would appear that the idea of joint purchase is still
too new for a custom-ridden people ; while there is also some truth
in the opinion that the Indian people have not yet felt that cruel
grinding poverty which drove the working classes of Europe to
organize stores on the Rochdale plan and which still prevents many
of them from joining stores that insist on cash payment.

Societies for co-operative sale have met with somewhat better
success, but failures and set-hacks are recorded from most provinces.
The sale of the higher grades of cotton has been pushed at the
instance of the Agricultural Departments which discovered that it
was useless to induce the cultivators to sow better seed, or better
varieties, if thev could not get a higher price for the better lint.
Cotton auctions were organized with some success but from north
to south came the tale of rings of middlemen combining to refuse
to bid ; the big buvers refused to attend. the commission agents
attended hut preserved strict silence. It was in consequence
of such experience that in the Punjab there was started a new type
of co-operative sale socioty ; as the buyers would not come to the
auctions, it was decided to invade the enemy’s camp and establish
co-operative conmussion shops in the chief markets. The scheme
took shape in the prosperous Chenab Colony at Lyallpur ; a shop
was rented in the market and a society containing both individuals
and societies as members was organized. The society members
might be sale societies. but are mostly for ordimary credit, so that
the members of the village bank secure the advantage of r'm?mber-
ship in the commission shop without joining as  individuals.
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Members take their wheat and other produce to their commissic,
shop where they learn what the current market price is; if there
is a demand for immediate sale, the produce is sold on a commission
basis ; if demand is slick, the prodace can be stored and the cultiva-
tor 15 allowed up to eighty per cent. of the estimated value on the
security of the stock. the balance being paid when the produce is
sold. Here again. the obstacles were of an unexpected nature
the agents and merchants, including the representatives of the
big European exporting houses, boveotted the shop; that wis
expected and swrmounted 5 but it was found that the profits of the
other agents in the market were not derived so much from com-
mission sale as from a large monev-lending business carried on with
their clients under the guize of forward sales. The various com-
mission agents advance large amounts to the cultivators on the
promise that future vears” produce shall be sold through them :
this iz attractive to the easv-going cultivators who seem unable (o
calenlate the total loss suffered by them through the various charges
for interest, weighing. commission. and o whole series of s
cellaneous items. The agents, for instance. charge for unloading
and loading from carts. but they pay regular labourers for this and
pocket the profits.  Then a fruitful source of gain is short weighing ;
although  both ca-operative commission  shop and the market
agents may offer the same price by weight, the former pays a
considerahly larger sum as it pavs on fair weights. There appears
to be hope of success for these shops, which are spreading and
becoming more popular.

Conditions vary so greatly throughout India and  Burma
that it is only to he expected that types of agricultural soewty
should vary too. In one province, Bihar and Otissa, what ar
termed grain golas have achieved a considerable measure ol
success. Hach member has to contribute a fixed quantity of rice
per acre held for five vears ; the idea is to store grain to fight famine
and scarcity, and promote the habit of thrift. The grain gtored
may be lent out, in which case repayment is made in kind; it nay
be lent for seed or for household consumption. What is net
immediately required is stored in mud houses with fire-proof rovfs;
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portion of the material is provided by (

fovernment  while tho
members undertake to give free laboyy,

The ideq appeals to
simple people when the proposal to save money would fall upon
deaf ears.

In Madras, some success has heen achieved in the eo-gperative
industrial sphere, by the establishment of co-operative societies for
rice-hulling, groundnut decorticating, ete., hut members still appear
to lack confidence in joint sale. [n Bangal, this lack of confidence
las unfortunately found support in the dishonesty of the manage-
ment of one or two sale societies, hut o number of assaciations for
the sale of members’ milk have attained satisfactory results and
give ground for the hope that the milk supply of the large ctv
of Caleatts can e organized on a co-operative basis by tapping
sources of supply outside the city. Already the societioes provide
a pure snpply while securing for the producer a better prive ; what
this means will only he realized when it i understood that practi-
cally all milk sold in India is adulterated. and that nunicipal regula-
tions designed to prevent thix lave completely failed.  Bengal
possesses one of the most remarkable instances of success in co-
operative sale in a society of ganja cwltivators ; the cultivation
of this plant for production of the hemp drug is under the close
control of the Excise Department ; the society s composed of the
actual growers, and so his a monopoly of trading: the Excise
Department fixes the sale price.  The chief effect of the organiza-
tion of the society has been to got rid of the middleman who used
to treat the cultivators as e pleased. and to save for the members
all the profits on the sale of the drug. These profits have proved
to e very great and they are being devoted to the moral and econo-
mie uplift of the cultivators; samtation. medical aid, education,
veterinary ald for cattle, improvenent of roads; ete., are all being
paid for out of the surplus saved by co-operation, and the Registrar
s uble to record a marked development in the sense of self-help
and - self-respect. Bengal, again, is experimenting with some
interesting types of societies for providing irrigation facilities.
The members show no reluctance to subscribe share capital for
the construction of small irrigation works, which are proving
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valuable investments in districts with precarious rainfall,  In tie
Central Provinces the most successful effort, outside credit, lig
been the seed unions whose main object is the supply of goa
pure seed to members ; these unions also sell agricultural
implements.

The Punjab has, perhaps, the greatest variety amongst societies
for the improvement of economic position of agriculturists. Iy
that province a systematic survey has been made of the factors
retarding prosperity, and societies have been designed to eliminate
these. In addition to many societies of types already mentioned, the
province had a number organized with the object of diminishing
the volume of litigation which is such a curse to the peasantry;
these arbitration societies were making satisfactory progress
when thev were all summarily closed down under orders of the
Minister for Agriculture. Nocieties have been formed to own
and work seed and demonstration farms, to improve cattle-breed-
ing, to reclaim waste lands, to clear silt from the inundation canals,
to improve sheep-breeding, and to provide night schools where the
illiterate peasants can acquire the elements of education which they
neglected to obtain in their youth; there is also a small land
mortgage bank, but, perhaps the most interesting experiment is the
formation of societies for the consolidation of scattered holdings:
Fragmentation of the small holdings is a serious evil in the Punjub
as elsewhere, and these societies are being formed amongst the
owners in a village to encourage readjustment so that each owner
may have his land in one or two compact blocks instead of in thirty
or forty scattered throughout the village area.

From the above it will be seen that India is reproducing types
that have proved useful in other countries as well as starting types
of an original kind. The Registrars and their staffs are constant
students of the movement in other countries and endeavour to the
limit of their ability to introduce whatever seems likely to vield
good results. The improvement of agriculture by the supply of
better seeds, of better implements, by organizing special agricul
tural agsociations for discussion of new methods, etc., is accepted
as the duty of the departments. Under the peculiar circumstances
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of India, it is nevitable that so much should be in official hands.
Rural leadership, where it exists, is of a modest and rather primitive
type, but the co-operative movement is undoubtedly developing this
inte a powerful factor in the economic uplift of the masses of the
people. Already, results of note have heen achieved ; men possessed
of public spirit have been encouraged to come forward and work
for their fellows ; others with leadership dormant within them have
heen given the opportunity to disclose their latent capacities ;
in a movement so young it is unnecessary to make claims at this
stage, but there are signs that the poor cultivators in more than one
province are heginning to realize that through Co-operation there
may be attained emancipation from debt and poverty, freedom
from the crushing burden of an army of greedy usurers; liberty of
choice in production and sale, a fair field, and a fair opportunity for
the manhood that is in them,



ELEPHAXNT GRASS (PENNISETUM PURPUREUM, SCHUM.).

BY

0. STAPF.

In the “Rhodestan Agricultural Journal” for June 1910
(Vol. V11, p. 1398), a new fodder grass was deseribed as Zinvamungs
or Napier’s fodder. It way referred to Pennisetum, and compared
especially with P. spicatum (P. typhotdeum). the well known pearl
millet. Last antumn specimens of the grass were received at Kew
and later a chemical analysis of the stalks and leaves was sent by
Mr. H. Godfrey Mundy, Agriculturist and Botanist of the Depart-
ment of Agriculture, Salisbury, Rhodesia.

The grass was easily identified as Penniselum purpureum,
Schum. (P. Benthamai, Steud.), a species of very wide range in
Tropical Africa; but, common as it is, very little is known about
its life-history and uses, and even its limits as a species and its
differentiation into varieties is not settled. It will, therefore, be
useful to gather in a brief acconnt all that is at present ascertainable
about the grass. '

DEFINITION OF THE SPECIES.

A tall perennial grass with a creeping rhizome (Barter). Culus
erect, In tufts of up to twenty, usually 2-3 m., or occasionally up to
7 m. high and 1'2-2'5 em. thick at the base, branched —particularly
upwards—with the branches obliquely erect, terete, glabrous,
smooth, excepting the uppermost internode, which is more or less
hairy to tomentose in the upper part, the exserted parts sometines
covered with a glaucous blooni ; nodes mostly exserted from the
sheaths, all glabrous or most of them or only the uppermost with a
ring of stiff long adpressed hairs. Leaf-sheaths terete, clasping the
stem, striate, usually glabrous and smooth or more or less pubescent

* Reprinted from Kew Bull, 1012,
( 53 )
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irsute wit srele-hased halrs near the 1

to hirsute with tubercle-hased hairs near the top 5 Tigle a narvow
. . )
blades linear, not or slightlv attenuated at the base and inserted
on the sheath with a very marked hinge-fold, very long, tapering
upwards to a fine point. 30~60 (rarelv to 90) cm. long and up to
25 em. wide, with a strong midrb. rounded on the back with a
shallow channel above towards the hase, and in the larger leaves
with six or seven slightly prominent primary nerves on each side,
dull green, sometimes slightly glaucous or faintly tinged with purple,
more or less rough on hoth sides. glaucous heneath, usuaily more or

rim hearing a dense fringe of white hairs up to 2 or 3 mm. long ;
) ]

less hairy above. particularly towards the hase which sometimes
hecomes fringed, hairs fine, mostly rather stiff and long and often
springing from small tubercles ; margins spinulously scabrid, the
spinules sometimes very fim and sharp.  Inflorescence an erect,
dense, cvlindric spike, from 8 to 20 and even 30 cm. long and 1'5-3
em. wide, usually vellow er tinged with brown, purple or quite
Wlackish-purple, made up of deciduons spikelets or fascicles of
spikelets, each spikelet or fascicle surrounded by an involucre of
numerous bristles of unequal length, most of them 5-8 mm. long, one
uswally very much longer (122 or exceptionally to 4 em. long),
scabrid. one or several of the innermost and longest sparingly
plumose towards the base, rarely all naked, often dark yellow,
brownish or purplish towards the tips or blackish-purple from the
hase.  Npikelets sessile or if in fascicles of 21, the lateral pedicelled,
Al lanceolate, more or less avununate, 5-7 mn. long, glabrous,
straw-coloured or tinged with brown or purple towards the tips of the

{torets, rarely blackish-purple all over, é or, if fascicled, the lateral

4, rarely neuter or ailQ. Lower qlume suppressed or  quite

rudimentary, upper ovate to pvate-lanceolate. acute, 073-1 (rarely
to 2) mm. long. subhyaline. J-nerved or nerveless. Lotwer ﬂoret‘ 3
valve lanceolate, acute ot acuminate, half as

or more often barren ; by
more or less distinetly

long to almost as long as the upper flovet, ' 1
3-nerved, rarely I- or 3-, or éven mnerved ; palea linear-lanceol J.tei,
2-nerved, shorter than the calve or in the barren florets much

reduced or suppressed.  ['pper floret d or in the lateral spikelets 5
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valve lanceolate, acuminate or rostrate-acuminate, very mimltvl_\-
scaberulous upwards. usnally 5-nerved, nerves more or less prominent
towards the tips; palea narrow, linear-lanceolate, slightly shorter
than the valve, tips minutely 2-toothed. Lodicules 0. Anthers
253 mm. long, tips very minutely penicillate. Styles united ull
along ; stigmas very slender, up to 4 mm. long, exserted from the
tip of the floret. Gratn unknown in the mature state; almost
mature obovoid with a large orbicular hilum and an orbiculur-
elliptic scutellum.

As will be seen from the description, several of the characters,
such as the amount of indumentum, the number of spikelets in each
partial inflorescence and their sex, the colour of the bristles of the
involucre and the florets and the relative length of the glumes and
valves and their nervation, vary within considerable limits, These
variations appear to be independent of each other, and also to be
unrelated to the geographical distribution. The most that can
be said from the material at hand is that, on the whole, the nodes
are usually bearded in specimens from the north-western and
northern parts of the area, and usually glabrous in those from the
south and south-east. But perfectly glabrous nodes - glabrous from
the beginning—may be found along with bearded ones in the same
plant, when it is generally the lower nodes which are glabrous.
The hairs which form the beard of the nedes spring mostly from the
top of the internode and cover the annular sheath-joint, which
itself is glabrous. Their distribution around the joint is freguently
unequal, and on the older nodes they finally rub off. The waxy
bloom so distinet in some samples is mostly confined to the upper
parts of the internodes, but may also be seen on the backs of the
blades and sheaths although it is much fainter there. This character
too is apparently unconnccted with others and does not coincide
with definite divisions of the area. The purple or bronzy colouring
of the inflorescence is just as erratic ; but really dark spikes, blackish-
purple all over, are rare. When the partial inflorescences ure
unispiculate, the spikelets are always bisexual with or without 2
male flower in the barren floret ; but where there are two or more
spikelets in a fascicle, the tendency is towards a reduction of the



ELEPHANT GRASS 539

sexual organs in the outer spikelets, so that their upper floret becomes
male and the lower neuter or, in extreme case3, both are nenter.
This reduction may or may not be accompanied by a slight increase
in length and nervation of the valve of the lower floret and some-
times also of the upper glume. Those fluctuations are generally
found within the same inflorescence, the lower partial inflorescences
being frequently 2-4 spiculate, whilst the upper are L-spiculate,
or they may only become evident by comparing different specimens
from the same gathering. They are probably due to varying
conditions of nutrition either within or without the plant, or may
be due to sporting tendencies, in which case they might he expected
to run through many generations and constitute more or less
constant races. To sporting or mutation [ would also trace the
apparently erratic variation in the length of the bristles of the
involuere, and especially of the longest, and in the degree to which
the inner bristles are plumose, a character which is never very
marked in this species and may even completely fail.

Considering the iustability of all these characters it 1 clear
that the discrimination of subordinate groups other than sports or
mutations within P. purpureum in so far as it is based on them
must result in the production of artifictal divistons and can serve
I refrain therefore from subdividing the species
ties sambesionse, nudwn and ternatum®
wiom, P. pruinosun

o useful purpose.
or taking up Hackel's varie
and even doubt whether Leeke's species I flavicon
and P. pallescens? ean be maintained. as all the distinetive charac-

ters which he adduces seent to come within the limits of Huetuation

just deseribed.  Unfortunately Leeke omitted to quote the speci-
mens on which he buses his species. nor does Lie give any indic ation
of their habitats except in the most general terms, as East Africa or
Togo ; but so far as they go. the specics cited oceur entirely within
the area of . purpurcum. ‘ ‘

As to the name P. purpureon. this wus given h_\‘.bchmmwhel“
to a plant collected hy Thonning on the Qold Coast in the latter

N L Wies, W val LXXVIL
Vin Schinz, Phintae Menyharthysue Donkschr. Ak, Wiss. Wicn e

R ILIN

* Locke, Abstamm. u. Heimal. d. Negerhirse, pp- 4347
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part of the 18th cenfury. A specimen from the same collector and
answering exactly Thonning’s description came from Vahl’s herba-
rium through Nolte to the British Museum, and it may be taken to
constitute a cotvpe. Rendle! has already pointed out that it is
identical with Bentham’s . macrostachyum ® which, owing to there
being already o I. macrostachyum by Brongniart, was renamed P,
Benthamii by Steudel,® a name until recently very commonly used
for the grass which is the subject of this article. In fact, Bentham
himself was quite aware of the probability of the identity of his and
Schumacher’s species, but was misled into describing the grass he
had before him on account of the absence of the purple colouring
insisted upon by Schumacher.  We now know that no importance
attaches to this as a taxonomic character.  As to the other svnonyms
to be referred to . purpurcum, one P. nitens. Hack.d rests on
Gymnothriz nitens, Anderss.® and represents a robust vellow-spiked
state, common in South Bast Africa, whilst the other P. flexispica’
K.Sch., was based on East African specimens which happened to
have a more slender and therefore more flexible rhachis.

DISTRIBUTION,

The area of P. purpurewn lies between 10° N. Lat. and 20 N, Lat.
The northern limit runs trom Sierra Leone through the great equa-
torial forest belt to the Cameroons and the basin of the Ubangi,
then to the Nile (at 3° N, Lat.), Lake Victoria and German Kast
Africa, where it reaches the coast in about 5° 8. Lat.  In the south
the area is bounded by a line extending from Loanda in about 9° X.
Lat. through Angola to Katanga and then across the Middle Zam-
besi to Eastern Rhodesia, whenee in about 207 5. Lat. it strikes
castwards as far as Beira. Within this immense area it occurs
mainly along watercourses and in marshy depressions, but also
enters the hush and forest where open spaces afford sufficient

Uin Welwitach, Cat. Afe. PL, Vol 1L, . 1960,

2 In Hooker's, Nig. FL. p. 563,

3 Steudel, Syn. PL Gluwn., Vol 1, p. 105,

1n Bolet. Sor. Brot, VE(IX88), g 142,

"In Peters, Beise nack Movatnh, Vol. VI (1864), p. 532

K. Schumann in Engl,, Pflunzenw, Oat Afrue. C. (1883), 105,
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light. Under favourable conditions it forms extensive reed jungles
as for instance in the delta of the Zambesi and along the S}jirei
liven in {orests it is locally ““ only too common,” as Welwitsch puts
it. In the interior of Sierra Leone it ascends nearly to 900 m., and
near its southern limit in the Melsetter district of Rhodesia to
1,800 m., whilst in the Cameroons it is said to reach even the upper
limit of woods. It is in rich marshland where it attains to a height
of 7m. and even more, whilst on drier soil, as in the savanuas of
Fast Africa, its culms are hardlv more than 2 m, high. It also
appears occasionally on abandoned cultivated land and has, in a
few cases, been observed n a state of cultivation.!

VERNACULAR NAMES.

[t is not surprising that a grass of so wide a distribution and
striking appearance should have special names in many of the
native dialects of Africa. The following is a list, compiled from
publications and collectors’ notes :—

Togo : Adii: ‘ Elephanten grass’ of German colonists.

Southern Nigeria: Esun funfun (Dodd) ; Esun (Millen) ; Esu
pupu (MacGregor).

Belgian Congo. Lower Congo: Madiadi (Laurent) ; Ubanzi
District, Mokango : Songo Songo (Bouckenaert) : Yakoma: Awors
(quoted by De Wildeman). Bangala District, Nouvelle Anvers:
Sosongo, Libwakanike (De Giorg). Territary of Rusisi Kivu:
Matete (quoted by De Wildeman) ; Baraka : Mabingobingo (Dohet).
Katanga : Dilenge (Verdick).

Angola : Mariango, Marlanga. Martanko (Welwitsch, Buchner,
Pogge), Massango (Welwitsch). Malenge-lenge, Malanga (quoted
by Leeke).

['ganda, Madi : Mawcengo-weengo (Grant).

Usambara : Mbuhu. Nguhu (Holst).

Rhodesia, Gutu : Zinynhmngu (Kenny), marabagunda,* dumba-

munga (Napier), miraba munga (Mundy).

e ———

1 Kaisor, Ace, fo Just's Jahresher. 1893, Vol 1, po aGL

* M'ramba munga in the repotty reproduced on pe 9k



542 AGRICULTURAL JOURNAL OF INDIA [XIX, v,

Usks.

Of the stems of the grass, Grant! reports: ““ The tall fences
surrounding the residences of the Waganda King and people are of
this useful reed ; the interiors of all Waganda houses are walled
into compartments by it. A strip from it is so sharp that it is used
for cutting up meat. and also cutting into fragments the victims of
the King of Uganda.”

The first mention of L. purpurewn as a fodder grass is in
Schinz, Plante Menyharthiane?® (1905), where the grass is statel
to be good fodder for cattle. The note refers to an observation by
Menyharth, a Hungarian missionary whe from 1889 or 1890 t,
about 1894 collected in the neighbourhood of Borums, not far
from the Zambesi in the Eastern part of North-west Rhodesia,
A remark to the same effect. Spectes bovibus nubrimentwom mazrine
wdonewm, by Leeked (1907) rests on the authority of Herr Deistel,
Government Gardaner in the Cumervons, and Pilger in Engler.
Pllanzenwelt Afrikat (1908), describes it as one of the best fodder
grasses.

Independently of those sources. Mr. E. G. Kenny. Native
Commussioner, Gutu, and (ol. Napier, of Springs, Bulawayo, called
the attention of the Agricultural Department ot Rhodesta to the
value of the grass as a fodder plant.3  They first noticed it about
1908, “ growing in the Gutu district in native lands and being wsed.
as the natives explained, as a muti, or mushonga, to make the other
crops grow . It was not growing wild there, and its origin wis
stated to be doubtiul, hut Mr. Swynnerton® states that it grows
in the Melsetter district, about 80 miles south-west of Gutu.
Col. Napier has experimented with it, and u short arcount of his
experiences, including a chemical analysis of the grass by the
Chemist of the Rhodesian Agricultural Department, was published

"Quoted by Oliver in Bot. Speke and Grant Exped. in Trans, Linn. Soc., Vol XXIN.
p. 172

> n Denkschr. Lk Wiss Wien, Vol LXXVUI, I 400

¥ Lecke, Abstamm, . fleimal. A, Negerhirse, p. 48.

Yin Engler, PAunzenwelt Africas, Vol 11, p. 145,

* Rhodes. Agri. Jour., Vol. VII, po 1308,

8 See Rendle in Journ Linn. Soc., Vol XL, p. 231.
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in the *“ Rhodesian Agricultural Journal ” for 1909-1910, from
which the following paragraphs are taken : -

(p- 1398.) “ Like pearl millet it is reported to be an extremely
good drought resister. (p. 1309.) Col. Napier and Mr. Kennty
both state that it remains green on dry land late into the autumn
and withstands frost to a remarkable degree. Col. Napier has
tested it under most severe conditions and 1s firmly convineed of
its economic value. He has now several acres pia,nted on vlei
ground on the Central Estates, und is hopeful that in spite of frost
it will afford green feed laté into the winter. Both cattle and horses
cat 1t readily.*

“Like sugarcane the plnt may e propagated either by sub-
dwision of the roots or from cuttings or ships. It roots freely and is
reported to grow rapidly after each cutting, thereby enhancing its
value as a soiling crop. It seenws probable therefore that in Napier’s
fddder we have found a hardy perennial plant of considerable value
for winter feed and suitable for planting on light drv soil.

CHEMICAL ANALYSIS.

113

The Agricultural Chemist of this Department has made the
tollowing analysis of & niature stalk of Nupier's fodder which arrived
at the laboratories in a partially dried condition, showing that it is
comparable in feeding value to muize stulk roughage -—

Per cent.

Water . .. . . Lo 933
Ether extract ., .. .. - . s
Protein .. .. . . .. s o

{Totad nitrogen converte 4 to equivalent in protein)

Carbohydrates .. . . .. I R
Fibre .. - . o 1w
Ash . . - .. 31l
1000
Ether extract with chlorophy il removed therefrom . Uo7 .
True protem .. .. .. . . 211

* Col. Napier has formed so high an cpinion of this erop that it i certainly worth a trial in
sther parts of Southern Rhodesia, and threugh his co-operation this department is able to offer a
limited number of rots 1. o. . Gwelo, under the usual ters of co-operative experiments.
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Since then another analysis was made from material grown
on the Botamcal Iixperiment Station* Salisbury; and this
together with an analysis of sugarcane from the same station is
reproduced below, with the permission of the Agricultural Depart-
ment, Salisbury, Rhodesia.

“ Composition of sugarcane fodder (Saccharum officinarum) and
Zinvamungs fodder (M’ramba munga or Napier’s fodder Setaria
sp. or Pennisetum sp. 1) grown on the Botanical Experiment Station,
Salisbury.

Particulars of planting, ele.

SAMPLE FUR ANALYSIS

: Length of | Lenuth of
Time planted | Collected stalk in leaf in
fect feet
Sugareane .. . .. January 1910 | July 191 2 4
Zinyamunga .. oo March 1uio “ " 8 B

“The fodder had not been cut since planting.

Analysis.
‘ Sugarcane E Zimyamunga
fudder | fodder
e
Per cent. | Per cent.
!
Water . . . Sl T363 i 618y
Ether extract o . .. 022 029
Protein (Nitrogen x 6°23) . 127 292
Carbohydrates e . .. 1773 1729
Woody fibre - o . 532 1477
Ash . . . .. 183 i 292
I

* Communicated to Kew in December 1911,
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I'he amount of juice expressed from stripped stalks by passage
hetween the steel rollers of an ordinary flattening mill used for
’ ] J o >
rolling out metals was in each case as follows :—

i

Suyarcane | Zinyamunga

! statks | stalks
|
| —_—
! Per cent. “ Per cent.
Juice expressed . E a6 21-3

“The juice of Zinvamunga was tasteless and of low sugar
content, whilst that of sugarcane was sweet and contained 669 per
vent. sucrose (cane sugar) and 2'84 per vent. glucose.”

No analvses of the ash were made at Salishurv, but this gap
is fortunately supplemented by Dr. F. Zeller.! of Victoria. Came-
roons, who considers the rotting grass as well as its ash a very
valuable manure ; and this may actually be the meaning of the
statement of the Gutu natives that thev plant it “to make the
other crops grow”.  According to him 100 kilogram of dried grass
with a water content of 10 per cent. contain:—

'3 kiloge. N corresponding to 603 kilogr, sulphate of ummonia,
22, K.0 “ R O I chloride of putassium.
(L R PO, - LT L superphosphate.

[ N Y}

oy M0

The best method of propagating the grass is probably by
dividing the clumps or from cuttings. No mature sceds have
come to hand so far.  Searching the ample material of P purpurenm
at Kew [ came across one grain oulv, and this was not quite mature.
Whether this means that the grass actually seeds ravely, or whether
it may be that the grains escaped the collectors owing to the extrene
readiness with which the spikelets with their involucres detach

themselves, L am unable to say.

" Propenpfle Vol XV (1911), . 357,
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FIELD TRIALS WITH ARTIFICIAL FARMYARD MANURE.

ExHAUSTIVE investigations have heen carried out at the
Rothamsted Experimental Station by Richards and Hutchinson
to perfect a process whereby straw could be converted into farmyard
manure without the ageney of live-stock.  Mr. (. H. Garrad gives
in “ The Agricultural Gazette and Modern Farming ™ (Vol. XCVIIL.
p. 791) an account of the testing of this process on some stacks of
straw under ordinary farm conditions, and the subsequent utiliza-
tion of the artificial farmyard manure.

The stacks were built in the following manner ;. Straw was laid
down to the depth of about one foot and on this was sprinkled
powdered chalk, the straw then being spraved with water until
saturated.  This was continued until the stack was ten feet high,
when neutral sulphate of ammonia was applied oa the top and
well washed in until it had thoroughly penetrated the stack.

In the course of a few davs the temperature of the stack had
risen, and after about three months the straw had broken down
into & brown humus, very much hike ordinary farmyard manare.

The treatment of 32 tons of straw was carried out in June
1922 on a farm in the Romney Marsh, and five months fater the
resulting artificial farmyard mamre, and also some bullock dung
from the same farm. were analysed. the results being as follows :

Artificial farmy: \rd

Bullsck menure
manure ! iHeck e nure

Per cent. Per cent.
Nitrogen . 048 w37
Phosphate (as tri.c llLI() ol w27
Potash . . 027 2]
Organic m m- r .. 12°60) 110

{ 546 )
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» . . .
Field trials were then carried out with oats to compare the
values of both manures, adjustments being made so that equal
quantities of nitrogen, phosphate and potash were given to each
plot.
The resulting vields of spring oats were :—-

Grain Straw

Qrs. - bus, Cwt.

Prar L Art farmyard manure < artificiale fi 3 361
w20 Art farmyard manure only N | 2 32’
» 3 Rubloek dung from manure heap 3 [ RIES
w4 Roughand dry dung from vard . 1 6 323
s o Ntraw - artifieials .. 4 2 84

If the straw is not uniformly treated, patches will remain
unrotted ; however, such straw can be thrown on the next stack
and retreated. An improved method has recently been devised
which, it is claimed, makes a more uniform product, at a lower
cost than that described above. It has been found that 1 ton of
straw will make about 3 tons of artificial farmvard manure, the
cost of treatment heing about 7s. per ton of rotted manure.
(Lut. Rev. of Nei. and Prac. of Agri., NS Vol 11, No. 1]

s
THE STRUCTURE OF THE COTTON HAIR.

Dr. W. L. Barrs has published in *The Empire Cotton
Urowing Review ™ (Vol. I. No. 2. April 1924) the lecture he delivered
before Section K of the British Association at Liverpool upon
the structure of the cotton hair. reproducing at the same time a
number of the fine photographs taken at the Laboratory of the
Fine Cotton Npinners” and Doublers” Association, Rock Bank,
Bollington, near Macclesfield, with which it was illustrated.
Dr. Balls gives a fascinating account, as little technical as the
subjeet permits, of the extraordinary interesting conclusions as to
the structure of the cotton hair, and therefore as to the structure
of a fairly typical plant cell wall, reached as the msult, in great
part, of the long series of researches carried out in this laboratory
by himself and his collcagues.
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The cotton hair is a single epidermal cell of the cotton ovyle,
which extends in length while still within the boll, for zome 25-30
days, and then for about another 30 days thickens by successive
deposits of cellulose, the daily rings of growth predicted and after-
wards  discovered by Balls. here beautifully illustrated by
photographs both of crushed and sectional haire.  When the hall
opens, the hair collupses as 1t dries into a long flattened tube, with
many spital convolutions frequently reversing in direction along
its length.  Dr. Balls has now shown that these are to be associated
with the longitudinal “ pit ™ spirals, also reversing at intervals,
which are found accurately superposed in every successive laver of
wall thickening, #o that the ultimate structural unit of the wall
would seem to be one of these spiral fibrils, whilst the position of
this in the wall in everv laver would seem to he predetermined
in sone way by the structure of the original wall of the unthickened
hair. This spiral pattern has, however, not vet revealed itself
in this original wall, although by special treatment Dr. Balls has
demonstrated a twinned, slower * =lip ™ spiral, so called because it
coincides in angle with the cleavage surfaces developed in the hair
under stress. The “ pit 7 spirals are so named becanse the long
axis of the oval pits in the cell wall coincides with the piteh of this
more rapid spiral, so that the pits seem to arise by partial divergence
from one another of two contiguous spirals (a divergence whicl is
repeated through successive daily lavers of wall). [t is very sugges-
tive that there are. in a single adult hair, in the neighbourhood of
thirty complete reversals of the ** pit ”* spiral. a hint, as Dr. Balls
remarks, that each reversal may represent a day’s growth in length,
though an intriguing footnote states that further research hus
shown this *
more interesting”.

Some day the structural unit, the spiral running fibril, has o
be associated with one of the main chemical units concerned, the
cellulose molecule. It is extremely suggestive that the pit spirl
and slip spiral structures have largely heen elucidated with the aid
of polarised light, and that the optical axis of the wall is determinei
by the direction of the pit spiral, so that the chemical molecules are

“guess to be largely wrong, hut the true story even
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presumably definitely orientated in the pit spiral.
ordinarily important biological and technical result that emerges
is that structurally the cotton hair wall is a wonderfully organi;ed
sponge, in which a relatively dense cellulose framework p}ovides
an enormous surface and is interpenetrated in nature presumably
by an aqueous medium in which important diffusion, adsorption‘g,
and chemical processes are proceeding. [Nature, No. 2851.]

One extia-

***

VITAMINS, SUCCULENCE, AND PRICKLY PEAR.

Ix a vigorously written Bulletin, Reprint 43, 1923, of the
South African Department of Agriculture, Mr. A. Stead, Senior
Chemist. Division of Chemistry, connects the above three factors,
on grounds rather of interpretation of the community’s experience
than of experiment. Pointing out the value of succulent fodder
to cattle, he concludes that this is due to its content of vitamin A,
and then deduces from the healthy cattle (and human population)
carried by the Karroo, in spite of the ahsence of grass. that such
plants as prickly pear and the American aloe. Agava dmericana,
must be storehouses of vitamin A, Hence follows a vigorous plea
to regard the prickly pear in another light than as South Africa’s
widespread pest, and the experience of representative farmers is
cited for its value as cattle food when pulped. whilst where brush-
wood abounds, the spines van be dealt with by singeing over a brush-
wood fire. [ Nelure, No. 2846.]

e
SISAL HEMP PRODUCTION IN THE EMPIRE.

SisaL hemp is chiefly produced in Mexico. where the annual
output is about 150.000 tons.  More than nine-tenths of this goes
to the United States, where it is emploved for the manufacture of
the binder twine used in harvesting the immense grain crops of the
Western States, the demand for binder twine for this purpose
amounting to about 200,000,000 Ib. annually. It is obvious,
therefore, that FKuropean buyvers must look to countries other
than Mexico for adequate supplies of the fibre.
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A useful résumé of the present position of sisal hemp cultivatioy,
in the British Empire is given in the current (July 1924) issue o
the “ Bulleti of the Imperial Institute,” just published by Mr. Jol,
Murray. East African sisal, produced in Tanganyika and Kenv,
Colony, is of excellent quality and large quantities come to th,
British market, where it realizes prices higher than those of Mexicun
sisal.  The Bahamus also grow the fibre on a fairly extensive scal,
but the whele of their output is taken by the United States. X,
other country in the Empire i3 at present producing large quantities
of the fibre, but commercial supplies may be expected in the near
future from Ceyvlon, Nvasaland, Gold Coast, Mauritins and J anlic,
Several other regions are well adapted to the erop and have extensive
areas available for cultivation,



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

Dr. Haronn H. Maxx, D.Se Director of Agriculture, Bombay,
has been ullowed by the High Commissioner for India an extension
of leave for 14 davs.

s

Rao Sames T. N, VENRatRaMax, B.A., Government Sugar-
cane Expert, Coimbatore, has heen granted leave for 6 weeks from
or after 23rd June, 1924,

%

Mr. N. 8. Koraxpaswam1 Prnuar. Deputy Director of Agri-
culture, Fitth Circle, Madras. has heen reverted as Assistant
Director of Agriculture from 15th Julv. 1924, but continues in
charge of the Fifth Circle.

o*x

Mr. F. H. Vick, Agricultural Engineer to Government, United
Provinces, has been granted an extension of leave for 3
months.

%

Mr. D. P. Jouxstox., A.R.(.Sc.L., Deputy Director of Agri-
culture, Lyallpur, has been granted leave on average pav for
1 month from 23rd June, 1924

***

M. T. F. Quirkr, M.R.C.V.8., Chief Superintendent, Civil
Veterinarv  Department. Punjab. has been granted leave on
average pav for 8 months from Ist April, 1924, Mr. R. Branford
officiating. .

* *

MR. T. J. Ecan. M.R.C.V.S, has been appointed fo officiate as

Superintendent, Government Cattle Farm, Hissar. dice Mr. R.

Branford on other duty. .
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ON return from his deputation to England, MR, Karam Evay;
took over charge as Professor of Parasitology at the Punjab Veteri.
nary College on 31st May, 1924,

*
* %

SrpuT LARHESWAR BARTHAKUR has been appointed Speciul
Officer to make preliminary enquiries in connection with the improve-
ment of cattle-breeding in Assam for a period of 6 months from
1st July, 1924,



Beview

Butterflies of India—By C., B. Axrtranm, Pages xvi 4- 226, 418
figures + 2 plates. [Calcutts, May 1924 ; Thacker, Spink &
Co.] Price, Rs. 30.

ACCORDING to the author’s preface, “ the chief object of this
work has been to show an illustration of every species described. . .
with & view to .... identification of the different forms,” and,
so far as 1t goes, this book will assist the heginner to give names
to most of his captures, as the figures are good and well-produced,
and the descriptions, albeit brief. bring out the salient characters
of the species dealt with.

Buttertlies have long been favourites of amateur entomologists
in India and during the last century masses of descriptions, illustra-
tions and notes on these insccts have heen published, but a large
proportion of this literature is scattered throughout various scientific
periodicals and hence inaccessible to the amateur.  An unfortunate
fate seems to have dogged every attempt to produce hitherto any
complete book on Indian Butterflies. Three volumes were issued
by Marshall and de Niceville before the deatl of the latter. Moore
did not live to sce the completion of his great work “ Lepiaoptera
Indica,” which was carried to its conclusion by Swinhoe ; this Is the
only reasonably complete work on Indian Buttertlies, in ten volumes,
with coloured figures of all the species, but, as the complete work
vosts about £80, it is beyond the reach of most collectors. Binghajm
died after issuing two volumes in the Fauna of British India seties
and, after a lapse of about twenty vears, two Iore volumes, to
complete the series, are now in preparation. Young L‘Olllllle%lCCd i
series of papers on common butterflies in thg Lombay A‘atur(.tl
History Society’s Journal, but this also was 1{1t01‘1:upt0d ~by.hls
death ; this series was recommenced by Bell and 1s still contimuing.
( 003 )
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All of these publivations are now practically unobtainable and
hence there is u distinet gap which Mr. Antram’s book will (o
something to fill, so far as it goes. It does not, however, go fur
enough. From the title the prospective purchaser assumes that it
deals with all the Indian Butterflies, but this is very fur from being
the case as we find only 512 species enumerated out of a total of
thrice as many, the two large Families of the “ Blues” and the
“Skippers” being wholly omitted. The term * India” is also
used in a restricted sense to exclude Burma and Cevlon.

A decided improvement would have been the inclusion of kevs
to the Families and Genera. As it is, the collector who wishes to
name his captures has to plough thiough the book until he hits on a
Figure which seems appropriate. To the advanced student, who
can generally tell at least approximately the relationships of lis
specimen, this matters less, but to the beginner, for whom this ook
appears to be intended, the absence of any indication of where to
look entails a good deal of unnecessary trouble.

As the author states that he s been collecting butterflies in
India for over twenty years, it is a pity that he has not found occa-
sion or space to give his readers any ob:ervations on the habits of the
species dealt with. Another notable omission is any reference to the
caterpillars except extremely occasional and brief notices of food-
plants.  Many butterflies are most easily obtained as caterpillas
and reared out, whilst observation of their habits and structure
during their carly stages gives an added interest to specimens so
obtained.

A few winor errors require correction, eg., Lawlana for
“ Lanterna ” on p. 5. Papilio sikkimensis (not sikhimensis as here
wnitten, p. 10) is of course only « form of the Kuropean P. machaon.
which occurs from the North-West Frontier to North Burma.
Parnassius jocquimonti is mis-written on pages 35, 213, 222 {or
Jjucquemonti, the vame being derived from that ot the author of the
well-known “ Voyage dans 1 lnde, 1828-32". Pieris brassice
(p- 46) occurs commonly m North Bihar in the Spring and this vear
it was abundant at Shillung, where it soenis to be a recent immigr .
In figure 103 the sex signs required to be transposed. Lethe yoid
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(p. 95), n the form yamoides, which is not mentioned in this book,
oceurs in the Khasi Hills not uncommonly.

To those who have not access to the “ Fauna” volumes or
“ Lepidoptera Indica,” this hook will doubtless he nsetul, so far as
it goes. It is compuet and of a handy size to carry about when on
collecting trips. [T. B. F.]
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NEW BOOKS
ON AGRICULTURE AND ALLIED SUBJECTS

Soil Management, by Firman E. Bear. Pp. 268. (London:
Chapman and Hall, Ltd.) Price, 10s. net.

The Production of Field Crops. A Textbook of Agronomy. hy
T. B. Hutcheson and T. K. Wolfe. Pp. xv4-499. (London :
McGraw-Hill Publishing Co) Price, 17s. 6d. net.

Dairy Farming Projects, by Carl Edwin Ladd. Pp. xix+327.
{(London : Maemillan and Company.) Price, 7s. 64. net,

Agriculture : The Science and Practice of British Farming,
by J. A. 8. Watson and J. A. More. Pp. 666+30 plates.
(Edinburgh and London : Oliver and Bovd.) Price. 15s. net. -

Modern Farm Machinery, by D. N. McHardv. Pp. 235,
(London : Methuen and Company.) Price, 7s. 6d.

Manual of Cultivated Plants, by L. H. Bailev. Pp. 851.
(London : Macmillan and Company.} Price, 31s. 6d.

Rice, by E. B. Copeland. Pp. xiv4352--18 plates. (London :
Macmillan and Company.) Price, 20s. net.

TrE following publications have been issued by the Imperial

Department of Agriculture in India since our last issue :—

1.

Memoir.

Studies in Indian Fibre Plants. No. 3. On the Inheritance
of Characters in Hibiscus Sabdariffa L., by Albert Howard,
C.LE, and Gabrielle L. C. Howard, M.A. Price, Rs. 2 or 3s.

Bulletin,

2. The Bionomics of the Sarcopic Mange Parasite of the Buffalo

with some observations concerning the relative power of
resistance to adverse conditions of the different stages of the
Acarus and of its egg, by T. M. Timoney, M.R.C.V.8. Price,
As. 2.
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