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Griginal Articles,

NITROGENOUS FERTILIZERS : THEIR USE
IN INDIA.

BY
C, M, HUTCHINSON, B.A.,

Imperial Agricultural Buacteriologist,

ut following paper was read by the Agricultural Adviser to the
Government of India, in the absence of the writer, at the recent
meeting of the Indian Science Congress at Bombay. 1t elicited a
considerable discussion and we shall be glad if readers of the
Journal will favour us with their views on the important points
of principle it raises.—{EDITOR.]

\ly intention in writing this paper is in no wise to provide a
tatistical review of the nitrogen requirements of India as an agri-
ultural country with tables of figures showing the number of tons
{ nitrogen exported in the form of hides, oil-seeds, bones or salt-
ktre, and imported as manures, but rather to present one or two
spects of the general problem connected with the use of nitrogenous
ertilizers in India as they appear to one who has had some consider-
ible experience of the point of view of the agricultural chemist and
ot the sail biologist. The principal questions that scem to suggest
hemselves are—

(1) Does India require nitrogenous fertilizers, and
(2) Can the country afford to pay for them ?

Sow the answer to the first question is by no means the simple

wd emphatic affirmative that would_be given in the case of such a
( %3 ) ]



204 AGRICULTURAL JOURNAL OF INDIA [XIV, I

country as England, and would also generalhly be given for Iy,
or any other country by experts unfamiliar with all the facts of th
case as we know them, or should know them here. In the s,
time at my disposal for writing this paper it has not been possit
for me to make any review of soil conditions ontside those fanyil,
to me in North-East India, and for this reason, as I said before, | i
merely putting forward a view based on my own experience in g,
that you may consider how it accords with your own, and point ol
in discussion, perhaps, how singularly wide of the mark it is why,
applied to cases within your knowledge.

What I suggest, then, is this, that in the case of a large propy
tion of soils under arable cultivation in India, nitrogen supply is
to be regarded as the limiting factor so much as that of either phy
phates, potash or lime, and that the use of nitrogenous fertilizy
by themselves may readily lead to a lowering of fertility by exhay
tion of the available quantities of these other mineral constituents
plant food. This argument of course is absolutely elementary a
axiomatic, but 1 make no apology for introducing it as there i
a large amount of evidence of its neglect on the one hand and ¢
ignorance of its importance on the other. We find for instau
planters of experience (I mean Europeans) firmly holding tk
belief as a body that in dealing with perennial crops—"" o
manure, always manure.” Analyse this belief and you will discora
that the planter’s experience is that if you encourage the growi
of a plant by nitrogenous manuring, the yield in successive ver
will fall below the normal unless stimulated anew by fresh applia
tions of manure, which he cannot as a rule afford to give. In mes
cases further analysis will show that the planter holds the view tha
this result is a natural consequence of his soil having acquired s
sort of vicious drug habit for nitrogen, requiring repeated ail
increasing doses to produce any observable effect. This attitut
is by no means so improbable or uncommon as it appears and i
also 1ot at all unknown amongst quite well educated farmers i
England, but the latter in most cases know how to remedy the defer

by complete manuring, and many do so in full knowledge of ¢
fact that the apparent falling off in the normal condition of t
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jant = due to the unwonted drain upon the mineral resources of
¢ soil as a consequence of the greater growth induced by the
itrogenons stimulant. The Indian cultivator on the other hand is
ery generally averse from the use of nitrogenous manures except in
‘}hel case of rice and sugarcane, and such manures as he employs are
1;enemll.\' either cakes or green manures, the former of which supply
thosphates and potash as well as nitrogen, whilst the latter, although
Leir stimulating effect is mainly due to their nitrogen - content,
upply such small quantities that this stimulation is of a low order
ad not comparable in soil exhausting power with that of other
nanures of high nitrogen content. As is well known, the rvot
enerally uses cowdung as fuel rather than as manure so that this
owrce of nitrogen 1s lost to the soil and this practice actually consti-
utes a highly serious factor in the nitrogen deficiency of Indian
oils generally.  In Bihar the ryot has at hand a nitrogenous manure
nthé form of saltpetre, but although this is easily obtainable,
specially in the crude unrefined condition as the ““ shora ™ of the
uniah, it 1s not’ used as manure even for valuable crops. This
wenis remarkable, especially as the wwniah who makes it is almost
watiably a cultivator as well, or at least one or more of his family
re; the reason invariably given, however, is that the use of saltpetre
sults in the loss of #dgat by the soil, and that the only remedy for
s condition is fallowing, implying the loss of a crop.

Here then we have the attitude of the rvot towards nitrogenous
anuring based on his practical and inherited experience. His
heme of farming depends upon getting a continuous series of CTOps.
presenting low yields from the soil, but by reason of this lowness
soiding loss of t@gat or reduction in fertility. For the same reason
e Indian cultivator, in such a tract as Bihar where cultivation has
ached o high pitch of perfection, is chary of using high vielding
ieties of crops or of carrying cultivation, in the sense of ploughing
id harrowing, to a high degree because he knows that the large
9 or series of crops will inevitably be followed by correspondingly
aall ones,

Finding such a belief firmly rooted in the minds of the cultiva-
"Sinsich a tract as North Bihar where the fertility of the soil is so
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arry one of the densest rural populations

great as to allow 1t to ¢
[ndia, one is naturally led to inquire nto the causes underlying j;

Various limiting factors in crop production are found at once,g
e most prominent is water supply ; the Bihar cultivat
is a past master both in the art of conservation of soil moisture ay
of securing its proper vertical distribution ab sowing time, and,j,
common with all other Indian agriculburists in non-irrigated arex;
looks upon the distribution of rainfall as the primary factor in dete.
mining crop production. It is interesting to find that in Bihav i
pessimistic general outlook of our British farmer so far as weathy
i« concerned finds its connterpart in the belief that a good vear;
generally followed by a had one, not necessarily because of t
improbability of two successive years of good weather, but once mo
hecause of the exhausting effect of a bumper crop upon the si
Here again the ryot hopes for nothing better than a medium cy
on an average of vears and shows his conviction, based on generatin:
of experience, that there is some, to him quite natural, adves
influence which rules and limits production. We, with our advanwd
knowledge of agricultural chemistry and biology, can say with s
probability of correctness to what this adverse influence is el
due, but can we do anything to neutralize or remove it? Fdy
qui potuit rerum cognoscere causas ; but is it not possible that we s
discern a cause without fully understanding its effect ¢ Let usti
the case of nitrogen as one of the most prominent factors in sal
fertility.

Here we have an element existing in the soil sometimes in lug
quantities, only a small fraction of which is available at anv of

which th

moment as plant food. Availability depends upon nitrificatis.
and this again depends upon a complete series of chemical chang
dne to bacterial action, starting with the proteid nitrogen of th
plant cell, as found in the organic refuse of the soil, and going throh
such stages as peptones, polypeptids, amino-acids and Ao
to the final condition of nitrites and nitrates. Now there ﬂPPeﬂri
to be points in the early parts of this series at which the styk 4
decomposition may diverge from its natural orderly progressiﬂﬂ
into side-tracks leading to the formation of compounds which do#
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eadly lend themselves to further progress to the goal of nitrifica-
o vonsequently we have a natural tendency in the soil towards
he accumulation of residual masses of nitrogenous organic matter,
ul were it not for this tendency there appears to be no reason why
he greater part of the nitrogen in the soil should not be nitrified
multaneously instead of only a small fraction. Tt is a well-known
i that in peat soils the relative proportions of carbon and nitrogen
ary as the peat becomes older, the carbon becoming relatively
ss and the nitrogen relatively more. This is also the case to a less
gree in all uncualtivated soils. This condition in peat soils is no
oubt due to the influence of the semi-anaerobic conditions charac-
sistic of such soils during their formation upon the kind of bacterial
ction responsible for decomposition of the nitrogenous organic
jatter they contain, and in all soils the relative amounts of nitrate-
itrogen and of reserve nitrogen will vary in accordance with the
eration or otherwise of the soil itself. When we increase the appa-
mt fertility of the sotl by draining and intensive cultivation we are
mply using up reserve nitrogen at a rapid instead of it a slow
ite, and unless steps are taken to replace it at the same rate, sooner
tlater depreciation in the fertility of the soil will inevitably ovecur.
jub in very many cases exhaustion of some other constituent such
j’sl’g()5 oceurs first and cven careful green-manuring, which may
bstpone nitrogen exhaustion for some tune, 1s unable to avoid
bis result.  Another frequent failure is that of the non-nitrogenous
ganic matter of the soil which is rapidly destroyed by intensive
Itivation, and the loss of which is only with difficulty made good
" green-manuring or caking ; one great evil of such loss, apart
i the obvious one of destruction of tilth, is the interference with
¢ uatural fixation of nitrogen by nonsymbiotic soil organisms.
1is highly important source of soil nitrogen requires careful investi-
tion, especially in India where climatic conditions aud the high
mpetature of the soil enormously enhance the activity of soil
ﬂt'eria and with it the importance of such methods of adding to
l’flﬁty a5 depend upon their action. At Rothamsted fixation
ttrogen by nonsymbiotic soil organisms has been shown to add

b \ . .
aly 100 1, per acre per annum to an uncultivated soil ; at Pusa
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this amount has been greatly exceeded, but in this case artifi
additions of carbohydrate were made so that we have oniv
indication of the potential activity of azotobacter under optimy,
conditions. The point to be emphasized however is this : n.ith
at Rothamsted nor at Pusa has such a high rate of nitrogen fixaty,
been observed in soils under arable cultivation, even making :llgy.
ance for the nitrate formed and removed either by ‘the CTOp or fy
drainage. Fixation no doubt goes on in cultivated soil but i
rate is probably lowered by the want of sufficient carbohydrate 1,
allow of its proceeding at a maximum pace. In a fallow or unculs
vated soil such carbohydrate accumulates along with the orgay
matter formed hy wild vegetation or algal growth, but cultivatiy,
lowers the supply, and the better the cultivation and the ny
complete the drainage and aeration so much lower will be the qua.
tity of lood available for nitrogen-fixing organisms in the yj
Here we have another instance of the necessity of due consideratiy
in introducing a Western method into the East. - In England vy
plete drainage and cultivation are the foundations of successty
farming ; in India although the same operations will generly
result in an increase of crop and of apparent fertility, yet the ultim
result may easily be depreciation in the condition of the soil duet
over-rapid formation of nitrates and their loss in drainage watn
and to the rapid decrease in the content of organic matter in the si
accompanied by loss of tilth and of nitrogen-tixing power.

Apart froni the deleterions effect of over-cultivation wpw
fixation of atmospheric nitrogen, the lowering of the content
organic matter in the soil by this means has another less ding
effect in reducing the numbers of soil bacteria and thereby lesseuig
the valuahle influence they exert upon the retention of soil nitrogen
Where organic matter is plentiful these bacteria will be sufficientl
numerous to reconvert any excess of nitrate formed into pmteid
nitrogen and thus prevent its leaching out of the soil by rain#
happens in over-cultivated and over-drained soils. Thus in ot
to avoid loss of tilth and of organic matter, reduced fixation 0
nitrogen and formation of nitrate, a proper mean must be st
hetween excessive cultivation which will give large crop vielh
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i woiunce fertility, and no cultivation at all; this is in cases
here manure is unavailable or is too costly, but my object in
terin this warning is to point out the absolute necessity of realiz-
g the facts of the case connected with the utilization of inten-
:e cultivation and especially of improved high yielding varieties,
d of co-ordinating the activities of the Agricultural Department
that the plant breeders shall not be in a position to say: “We have
ren vou improved machinery for making use of solar radiation,
ere is the raw material necessary to keep it in operation ? ”
repeat therefore that in such a tract as Bihar experience shows
at the introduction of intensive methods (sometimes referred
as mproved methods) of cultivation and of heavy yielding varie-
s of crops, is necessarily followed by reduction in the reserve
i supplies of the soil and sooner or later by reduced fertility.
is loss of fertility is by no means confined to Bihar ; similar
aditions may be found from the Punjab to Assam. It follows
stefore that unless India is to be content to produce crops at a
% determined for each soil by the nitrogen-fixation rate in that
I'and thus to give up the advantages of improved varieties of
ps, nitrogenous manures are necessary in this country just as
y are elsewhere. Research and experiment will no doubt show
how to make the most of our existing nitrogen supply and even
¥ to Increase its amount by improving the conditions for fixation,
her symbiotically or asymbiotically, but my opinion is that our
proved machinery for converting soil nitrogen into crops is even
v considerably in advance of the supply of raw material and is
dly to become more so in the future. As I have pointed out
ore, nitrogen is by no means the only limiting factor and any
empt to provide this element alone will merely result in more
id depreciation of a large majority of our soils. Although inten-
® cultivation will rapidly bring into an available condition large
ounts of the reserve nitrogen of the soil, it appears more difficult
produce the same result at anything like the same pace so far as

mineral constituents are concerned. Solubilization of such
Stances as natural phosphates, whether existing as constituents
e original mineral particles of the soil or in organic combination
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as plant residues, is a process depending largely upon by
action the slowness of which is frequently indicated by the differy,
between the ** available ” and total phosphates in the soil cheny
analysis. Some experts, mostly in America, have asserted th
the soil solution always contains sufficient minerals, such as s
phates, to satisfy the food requirements of the crop, but this they
cannot be considered tenable in the light of general experience i
manures, and especially of work at Rothamsted on this partjy
point.  We come hack therefore to the fact that if nitrogen is
available more rapidly, relatively as plant food, than mipg
such as phosphates, the available supply of the latter will be ey},
ted and infertility result.

We have then two natural sources of available plant foq
soll, both depending upon slow hiological processes going o in;
latter and setting a natural pace for crop production ; any artif;
interference with the parity of these processes must result j
lowering of fertility only to be avoided by judicious manuring o
covered from by fallowing, or manuring, or both. It must be 1
also that application of phosphates without regard to the suffice,
of the nitrogen supply may do great harm by bringing crop gow
above the safety point which should properly be fixed by
natural limiting factor.

Let us now turn to the second question : Can India pay
the nitrogenous or other manures which 1 have endeavoured:
show are necessary ¢ This of course is entirely a question oft:
relative values of increase of crop and cost of manure, and it:
one which requires not only consideration of local values as
exist under present conditions but of the possibility of lower
the cost of manures, probably by measures securing cheaper tu
port, and of popularizing the use of such fertilizers as cakes !
manures (and especially the latter), and, by creating a steady deua
for indigenous products, helping to stem the flow of such commot
as oilseeds from this country. It is not within my province to sugg
how the present unsatisfactory state of affairs with regard to ext
of oilseeds can he altered, but, as is well known, the protec
tarift in France and Ttaly against foreign oils at present makes!
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copemically unsound to crush seeds in India; nevertheless the
wet remains that this country is exporting valuable nitrogen and
ettivg only a byproduct price for it, whereas the oilcake, if retained
;1 India, would be invaluable to agriculture, being, as has been
fown in numerous localities and for a great variety of soils and crops,
he soundest nitrogenous manure obtainable. It seems certain
fat co-operative credit will enable the cultivator to use manures
note freely in the near future ; it is our duty therefore to provide
eliable information as to how to use them and to make such arrange-
nents as are possible to supply them at the lowest possible cost.

I have taken up so much of your time in considering the neces-
Sity of manuring that I cannot make any pretence of dealing ade-
quately with the subject of providing manures whether nitrogenous
or otherwise. The whole question requires and demands immediate
and exhaustive inquiry at the hands of the Agricultural Department,
(an we use hydro-electric power economically in India for the
production of combined nitrogen, and can this compete with imported
products such as Chilean nitrates, nitrolim and calcium evanamide ?
(an we divert the stream of organic nitrogen which flows out of
India in the form of oilseeds, bones and hides so as to use the by-
products as a source of this element ? Can we extend the produc-
tion of saltpetre so as to make better use of this valuable method of
recovering nitrogen which otherwise is lost to agriculture ?  Can we
recover as fish manure any considerable portion of the nitrogen
which goes by rivers, streams and sewers into lakes and into the sea,
and can we by any means lucrease our soil stock of nitrogen by the
popularization of sounder methods of crop rotation with legumes
and of green-manuring ?

So far as phosphates are concerned there can be no doubt
that India would benefit enormously by the greater use of such
natural supplies as can be obtained from Christmas Island and
perhaps Egypt or even in Bihar. But here again commerce and
agriculture must be brought together to their mutual benefit by the
wise gnidance of the Agricultural Department so that the unin-
situeted cultivator may not suffer disappointment as a result of
undue commercial enterprise, and on the other hand the merchant’s
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chance may not be prejudiced by want of proper informntjou
‘In this connection it is worthy of remark that by reason of thy
high average temperature of the soil and the proportionate intensjt},
of bacterial action therein, this country is probably in a positig, f
utilize large quantities of raw phosphates in conjunction with Tegy,
manuring without the expensive intervention of sulphuric a
This point again requires and demands the earnest attention of ¢
Agricultural Department.

The most important point in this enquiry is one to w
I would now draw your attention with a view to obtaining Yol
several and collective opinions thereon. 1t appears to me that th
following principles are involved in the question of whether I
as an agricultural countrv can afford to buy manures —

(1) A country which s farming on old seils cannot conpe
with one utilizing virgin soils so long as the lat
is recklessly willing to pay dividend out of the capit
reserves of plant food in those soils,

(2) A country possessing limited mineral wealth and ol
insignificant  industrial resources  cannot COTIpele
agriculturally on even terms with a country whi
owing to its possession of such resources can affor
to pay for the manures necessary for intensive vyl
vation.

These remarks need qualification in respect of " special ciops
such as rice. Jute, cotton, and tea for which correspondingy
special conditions of climate and soil are required, but the case d
these crops emphasizes the necessity of considering the possibilitie
of competition between India and such countries as America ai
Canada so far as wheat growing is concerned. Again then we
came to the question whether India can afford to adopt the polic
of raising crop production above the level fixed by Nature and adop
ted hy the Indian cultivator. In my humble opinion this can ke
done to a certain extent by making the best use of the natusl
resources of the country, but it is to he considered whether Ind
can at present afford to use high vielding varieties of crops and
intensive cultivation since she cannob at present afford to pav the
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" market price for imported manures such as would be required
.t depreciation of her soils under such conditions.

10 improvement of agriculture in India from the point of
o o utilization of manure is entirely a question of economics
quiting a very wide view and extensive knowledge for successful
Juticii.  Can the country as a whole go on exporting nitrogen,
hosphates, and potash indefinitely without sooner or later becoming
ankript agriculturally ? - Can indeed the rural districts supply food
the urhan centres with their rapidly growing populations ? The
4 condition of affairs in whieh, owing to lack of facilities for
pwication and transport, a district was self-supporting, is being
splaced by one in which increase in such facilities is leading to
eavy exports of foodstuffs from the fertile areas and even to the
splacement of food crops by revenue-producing crops such as
rre and cotton. Measures must therefore be taken to ensure
hat the transport facilities which are giving rise to this condition
f impoverishment of our soils shall he fully utilized to convey

ot
F‘“l

wmres [rom such centres as can provide them to the districts
there they can be profitably employed as the raw material [or crop
roduction ; no method of Government control can prevent the
ultivator from substituting revenue crops for food crops, but
rovernment can perhaps so influence the general sitnation by helping
> lower the cost of manures and so allowing of the full utilization
f the crop-producing powers of our agricultural machine—the
nproved plant—as to make revenue crops include rather than
xclude the food-producing classes.
The original questions, theu, may be answered as follows : -

(1) India does require nitrogenous fertilizers but she also
requires a supply. pari passu, of other soil constituents
without which in many, ray in most, cases nitrogen
will do more harm than good.

(2) India cannot afford to pay for imported nitrogenous
fertilizers at the same rate as other countries whose
mineral wealth and local consumption gives them an
cconomic advantage, but on the other hand there
are possibilities in this country of making better use
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than at present of indigenous supplies of nit g,
At the same time it would be fatal to divorce cyy
deration of nitrogen supplies from that of o,
manurial constituents, so that the question resg,
itself into whether India can afford to adopt g
policy of raising and keeping up the general fertjh[}-
of her soil, that is to say of taking up intensive farnmg
rather than continuing the indigenous methe ;
keeping the crop yield down to the level to why
it is naturally restricted by the continued o,
rates of nitrogen fixation and mineral disintegratiy,
One thing is certain and that is that it must be Wigtg
to devote most of our energies and attention to ¢
provision of high yielding varieties of crops andy
intensive methods of cultivation without first maky,
adequate provision against the depletion of the s
which will certainly follow their unrestricted use.



NITROGEN FIXATION IN INDIAN SOILS.

BY
C. M. HUTCHINSON, B.A,,

Imperial Agricultural Bacteriologist.

At the recent meeting of Agricultural Chemists held at
wsa, a resolution was passed drawing attention to the importance
t in{\'estigations concerning the biology of Indian soils and the
scessity of creating posts of soil bacteriology in all the Provineial
gricultural Laboratories to carry them out. This expression of
pinion by the meeting was based upon recognition of the very
umerons problems connecting soil fertility and soil biology, but
[ all these the conditions determining the fixation of atmospheric
itrogen in the soil must, I think, be considered of paramount
nportance. This subject has had but little attention from soil
tologists up to now, mainly because although undoubted additions
f nitrogen take place in the soils of countries with temperate
limates, as has heen shown at Rothamsted and elsewhere, yet the
mount thus added is relatively small in cultivated soils, partly
ecause of the comparatively low organic matter content of such
olls as a consequence of intensive cultivation and partly, and
robably mainly, because the low temperature of such soils limits
he rate of the beneficial action responsible for fixation and so
eeps down the amount thus added to comparatively insignificant
roportions.  Now in India we have, as I have pointed out clse-
rhere, relatively high temperatures in soil and correspondingly high
ates of bacterial action, so that any results from such achivity
Al be correspondingly great. 'This has been shown to be so in
he case of ammonification and of nitrification, and we have indeed
U connection with nitrogen fixation itself an undoubted proof of

( 215 )
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the relative rapidity with which this occurs in Indian soils iy 4,
short growing period of legumes in our tropical and sub-trp;
districts. This rapid growth, a direct consequence of the big
temperature of soil and air, is accompanied by a correspondingiy
rapid fixation of nitrogen by the root nodule organisms living ;
symbiosis with these plants ; thus in a growing period of 8ix e
a crop of Crotalaria junced will fix as much nitrogen as a g
clover in England in as many months, and similarly in eight wed;
time nitrification of a full dose of oileake will be completed in Py,
soit, whercas in England this might take anything from four,
eight months. In the case of symbiotic nitrogen fixation, wr
over, we are limited to the growing period of our legumimous
a very short one when we cousider that part of the time only duny
which active hacterial action is going on in the nodules; in .
“symbiotic fixation stuch as that effected by azotobacter and vano
clostridial forms so far as we know at present there s no we
limited period, nor is intensive cultivation generally practised i
India with the consequent rapid reduction in the organic conter
of the soil which apparently in England is responsible for limitiy
this kind of bacterial action. Ina very large number of Indian sk
however, we find a natural low content of organic matter. ai
also a very general prevalence of drought over considerable perioi:
of the vear, resulting in a reduction of the moisture content of th
soil below that favourable to bacterial activity ; these unflavounte
conditions might therefore be considered to reduce the importance «
asymbiotic nitrogen fixation as a serious source of soil nitrogen B
this country, and to relegate this question to the same relativel
insignificant position in India as it has occupied in the pastD
countries with temperate climates. Observations made at Pas
of the rate of fixations of nitrogen both in field soils and in th
laboratory have confirmed my opinion that not only is the ameust ¢
nitrogen taken from the air and added to the soil by azotobacter a
considerable economic importance, but that this amount may ¥
within such wide limits that it seems highly probable that. were w
in possession of more accurate information as to the causes of s
variation, we should be able to increase this amount very considerﬂb].“
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ite ;;,;)ssibly by mere soil management such as is made use of
secur nitrification, or possibly by the addition of some stimulating
hstance which may be absent in some soils. The accepted theory
jesent assumes the rate and amount of nitrogen fixed to he
termined or at least limited by the carbohydrate content of the
ol in which the organism is acting. In Pusa soil in the field
, addition of suerose in varying quantities was followed by pro-
rtionate increase in the amounts of nitrogen fixed ; this amounted
some cases to several thousand pounds per acre per annum,
t the cost of the sugar was relatively high and precluded its use
an economic measure. Similar results have been obtained
the use of molasses in sugar-growing countries such as Mauritius,
t hiere again the cost of the application was out of proportion
the value of the result. Conclusions based only on the assump-
n that nitrogen fixation is limited by the artificial addition of
uparatively expensive carbohydrate materials would thercfore
pear to be unfavourable to the theory that such a source of soil
rogen is likely to be of economic importance, but I have for some
s been of opinion that the wide variations above referred to as
arring in Indian soils must have their origin in some other cause
ut mere differences in the carbohydrate content of the soil. In
Indian soils which I have examined, alge are found, tulfilling
v natural function of adding to the organic matter content of
tvoil by taking the necessary carbon from the CO, of the air.
» have only to assume a symbiotic relationship between such
enalga and nitrogen fixers such as azotobacter, the one supplying
‘bon and the other nitrogen, both drawn from the air, this symbio-
action consequently enriching the soil and not depleting it,
fwe can then understand how nitrogen fixation can proceed,
ited only by the necessary soil moisture and the presence of such
Tganic salts as are requisite for the growth of these organisms.
has vet to be discovered whether the variations observed in the
vunts of nitrogen fixed in various soils are due to imperfections
t.his symbiotic relationship, resulting perhaps from the association
"lappropriate strains or species of alge or of azotobacter, or the
*Ie of appropriate amounts of some limiting soil constituent,
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Alternativele it might be found that the total annual fix; atiy
depends upon the coincidence of appropriate weather congitig,
with seasonal variations in the activity of one or both of the ; Symbi;
tic organisms. Control of this factor would probably then d depey
again upon soil management with reference to moisture and Possib
aeration, and as azotobacter is found at considerable depths in Song
soils the former is the more probable source of variation,

One very probably important factor in fixation of Nitrogy
in soils, as it has been shown to be by Golding in artificial culgy,
is the continnous and concurrent removal of the products of m
bacterial action involved in the process of fixation. As in ny
other natural processes acenmulation of certain products appen
to interfere with their continued formation ; in the case of fixat,
of nitrogen as the result of symbiosis between radicicola OTganlsyy
and leguminous plants, the latter appear to remove from the
nodule such products of the physiological functions of the formey
might hinder continuation of this process. There is reasoy g
believe, as the result of recent work in this laboratory shortly fol,
published, that the nitrogen fixed by azotobacter in the soil is ui
its fixation at any rate partly present in the latter in the soil Wafe
Accumulation of this nitrogenous organic matter in the near neig
bourhood of the organisms responsible for its formation may v
well interfere with their further action either by limiting reprod
tion or metabolic activity or both. This accumulation woullb
prevented to some extent by movements of soil water and iti
very probable that this factor in the environmental conditions s
far as the activity of azotobacter is concerned, may be found
prime importance. The apparent reduction in rate of fixationin
soil under crops, may he due to conmpetition between the latter
the nitrogen fixing organisms for such soil constituents as avaihl
phosphates, potash, or lime, which may be in defect in various s
and any enquiry into this subject must necessarily take accomt®
this possibility.

Recent work in the Punjab carried out by the Agricuts’
Chemist to the Government of the province, has conclusit
demonstrated the practical Importance of this question and t
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iz need for further work on the subject. My, Wilsdon, ang
.m]!:?kztt Ali, his Bacteriological Assistant, have f
JIT' ‘m certain Punjab soils amounting to an addition of 4 much
“3'; ver cent. to the nitrogen content of the soj] during the vear,
L(l ti:z.~ in soils under wheat containing o'nly comparativ
ianiities of organic matter. The enquir)f 1% still at an e
d the conditions determining this astonishing rate of f
t vet. known, but itis clear that this is ap outstanding case of
¢ kind 1 have referred to above where some apparently insignificant
use has been responsible for what must amount Fo an enormously
tent factor In maintaining the fertility of the sol. [t is evident
it could this determining factor he discovered, in all probability
should be in possession of a means of drawing, without undue
senditure of energy or of money, upon the inexl}austible sluppl:v
nitrogen in the air, and so avoiding the depletion of this soil
stituent which is so likely to occur as a result of tite adoption of
ensive methods of cropping and cultivation now iy vogue.  For
s reason amongst others I would call attention to the prime
essity of appointing soil biologists to carry out work on this
dly important problem-in every part of India ; were no other
logical problems of importance to agriculture kngw
idation, this one alone would Justify the expendity
secure its adequate Investigation.

ound nitrogen

ely small
arly stage
Xation are

N to require
re necessary

Yote.—The tesults obtained in the Punjab have not yet been published, but the following
et from a recent latter received from Mr. Wilsdon by the writer will be of interest :—
‘Determinations were made of the fluctuations of total nitrogen in various Punjab sojls
g the fallow of o wheat after wheat rotation. In 1916 extraordinary amounts were fixed,
:erage for all the soils examined being as much as 58 mgm, per 100 grams of soil, The
$% fivation was 104 mgm. in Lyallpur soil. The determinations were repeated again in
s Lyallpur only, and no increase was detected. In 1918 arrangemenfs were made to
dthe work over all the chief districts of the provinee. In most soils the nitrogen remained
it ot fell, but in some, fixations of 30, 20, and 16 mgm. were observed, " B

lere, ax Mr. Wilsdon points out, the chief interest lies not only in the quantities of nitrogen
hut in their variation jn amount from yearto year, thus inevitably suggesting the existence
mknown factor which it must be onr business to determine and if possible control,
larison in Madras and Mr. Warth in Burma have fonund evidence of
008 of ajr nitrogen to rice snils under swamp cultivation,

similar importang



THE TRUE SPHERE OF CENTRAL
CO-OPERATIVE BANKS.

RY
B. ABDY COLLINS, I1.CS,,

Lately Registrar of Co-operatice Societies, Bihar and Orissa.

IN July last an article entitled the “ True Sphere of Ceu)
Co-operative Banks” by Mr. R. B. Fwbank was published in
Agricultural Journal of India (Vol. 111, Pt. 111). To this Mr. X}
Kelkar, Governor of the Central Provinces and Berar Co-operaty
Federation, has recently (Vol. XIV, Pt. 1) made a reply, to which
propose to add a few words on behalf of the central banks of Bil
and Orissa. )

I should like to start by subscribing to Mr. Ewbank’s na
theory that our object should be to build up healthy independs
primary societies and that everything must give way to this obj
1 agree that in so far as the present systemi tends to concentrate d
power and discretion in the central bank, in so far the central bul
becomes the seat of responsibility, the checker of applicatio:
of individual members of societies, ¢ the granter of credit,” It
an evil, though it mav in some circumstances be a necessary el
On the other hand, I venture to disagree with him and ew
it may be, though I am not quite sure of his meaning, wit
Mr. Wolff, with the former on hoth theory and fact and the latte
on theory only.

To take the theory first. 1 see no reason why a central hatls
ing union should not combine propaganda, organization. o
inspection with its hanking business. Mr. Ewbank says, © The
function of a central bank is simply to say ‘yes’ or ‘no’ to lu

( 220 )



TRUE SPHERE OF (ENTRAL CO-OPERATIVE BANKS 221

prs

apli .tions and when it says ‘o’ to explain why, in order thata
;S et may know in what way its credit is defective . . . Their
l’here is finance and not administration and control.” Tn

o ords of Mr. Wold, *“ The central bank is, when all has heen got
shipshape, to serve, not to be tutor to, the local banks. Tt is in fact -
desiat o1 to be a ‘bank’ In hurope I prefer that it should
be o ioint stock company. Tts manager’s proper business is that of
ankers qualified to meet commercial bankers on their own ground and
- o ik between the co-operative and the banking world.” Now it
sems fo me first of all that there is some confusion of thought in all
his. s the central bank bheing condemmed becanse it combines
anking w ith propaganda, organization, and inspection, or hecause
. dominates the societies too much 2 If it is the former,
am prepared to join issue merel) as a pure question of theory,
)llp]JOS“ vou have your “pure” bank which does nothing but

ay - yes” or “no, 7 how does it get its knowledge to enable
1o dla(.nminate ¢ Apparently from the reports of the union and
the audit notes. 1f it does no inspection it must rely on these
l « hecome a mere machine to register the unions’ orders,
. the Mandalay (lentral Bank registers those of the Regstrar.
hen to all intents and purposes it is the union that is doing the
wking, only it keeps a separate issue department, asit were, Why

UJ(‘

jould not the two things be combined 7 Tt ix merely a matter of
rization, and  the advantages of combmation are obvious. A
anker cannot have too intimate a knowledge of his client’s husiness.
Te more he knows the safer he is, and the hetter it is in the long run
o bis client.  Even the idea that it is wrong for u banker to take
be initiative in starting new ventures is out of date. The Germans
mbarked on this business and with such suceess that, had they
it been in such a hurry, they were about to conquer the world
7it. Every other country is now copving the good points of their
stem. If this intimate comnection hetween banker and client
orks in industrial and commercial banking. where the interests
tdient and banker are to this extent opposed that the banker
anks primarily of himself and his capitalist sharcholders, then
wrely it will work doubly well in a series of linked co-operative
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institntions where the interests of client and banker are iderti
Therefore T say that theoretically T can see no objection to a cont,
bank conducting propaganda, and founding and inspecting societis
yut rather the rteverse. In  practice, we have the good reay
(which Mr. Ewbank recognizes) for the combination that we by
so few conipetent workers that we must combine.  There is thevfy
no need to argue the matter.

But I do helieve and always have believed that the more j;
spection can be decentralized the better. We have found in Bjl,
and Orissa by experience that one central bank cannot finance ay
manage more than 100 to 150 societies with success without sy
intermediate link. This we hope we have found in the guarant
union, but some organization there must be outside the societis
themselves which can act as guide, philosopher and friend to
primary societies. Too much centralization and domination is
doubtedly bad—and it is a fault into which a federation or a guara
tee union can fall just as easily as a central bank—but with o
societies in Biharand Orissa a strong hand from without is absolnter
necessary at the present stage. The deseription which I once wrote i
our societies, which Mr. Crosthwaite quoted in his excellent book?, vl
show how essential this is. These societies probably form a g
contrast with most of the societies Mr. Fwbank knows in Bonihur
and this accounts to a great extent for his different point of vier
What we require is a benevolent despot anxious to train his subjees
to early home rule—in fact what the Government in India claimst
he and its crities say it is not. In my experience, as many centrl
hanks fail from acting the part of King Log as from plaving
more energetic role of King Stork.

So much for theory, and it is when we get to fact that | v
more complaints to make. Mr. Ewbank’s picture of the actirit
of a central bank may be true of some provinces, hut it is cortailt
not true of Bihar and Orissa.  Our central hanks have nothing whit
ever to do with andit, except to see that defects pointed out in aul

! ¢ Co-operative Studies in the Central Provinces and Bor'a.r,” by H. R. (v osthmalt
C.LE.
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otes are remedied. Up till now the auditors have heen appointed
pd puid by Government. Our new federation will shortly take
ver their pay and appointment, but it is a federation of primary
scieties and not of central banks ; while the Registrar is ex-officio
overnor and appoints and controls all the auditors. None of the
wieties, s0 far as I can remember (though it is possible that therc
re one or two exceptions), are now required to deposit their re-
spve funds in central banks, although most of them have been
ersuaded to invest part of them in Government paper. In xo far
; they are at the mercy of central banks, they at least can, in most
ses, 1l they wish, themselves direct the policy of the central bhank.
he following statement shows the number of individual members
ad societies in each of our central banks and unions and the amount
{ share capital paid up by each class :—

! NUMBER OF SHARE CAPITAL
] ) ) | Dats of MEMBERS PAID UP
}Z‘al Nam;)giteg;ntl al lestablish- e ; REMAREKS
' | ment  Indivi- . Socic- Byindi- By so- ' Total
; duals = ties viduals cieties |
Ep— - - S :,, _— .
{ Ra. Rs 1 Rs.
1 Provincial Rank 1631 17 27 20,000 86 600 ‘ 106,000
2 Bihar C. B. 811-11 . 77 3,830 4884 ] 10,714 o
4 aya C. B. i -6-1: b1 =
5 Nawada C.B. o 14510 6 180 =
LpmGE, i @
1 urangabay L1911 < my
5 gluza.ﬁgr;il;rb B. | 21513 o o 53¢
9 Siwan T 51 sz
10 Gopalganj C. B. 50 2 £RE
11 Rohika Union 13 56 g0
12 Danlatpur C, B. 22 &4 i U84 N RE
13 Bhagalpar C. B. 12 U8 962 1370 10 %00 | o2
}f gladhllpum(‘ . 45 a7 i 1,082 ‘74,‘2«.8‘ céi,-
bl upaul C, B. 64 PR : b=
16 Banka C. B. ])3 358
17 Parnea C, B. 67 -3
13 Ranchi C, B, 63 =
19 ' Banki Union .. =
¥ Jajpur C, B, 53
3)1 i Khurda ¢, B. 15
22 Balasore C, B, 14

3 Rendrapara C. 13,
4 (Altta(,kpﬂ B
4 Bettiah C. B,

F‘C‘“Pt m the case of the provinetal hank. each member and
ith society has only one vote whatever shares mav e held,
ud it s therefore only a few vears in cach arvea before the societies
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have the real power, if they can learn to use it. Already they 4,
beginning to make their weight felt in some areas and it will 1.0t}
long before this tendency will greatly develop.

As for the assessment of credit, central banks do not assess tl,
credit of individual members. This 1s fixed at the annual geney
meeting of the primary society under the presidency of a direy
of the central bank, the manager or, if it exists, a representatiy
of the guarantee union. Without such guidance, m most of g
societies such meetings would be a farce, for the simple reay,
that only one or perhaps two of the members can read and wip
and these members, even if capable of couducting a gene)
niceting according to rule, inevitably tend consciously or unconsciousy
to abuse their position of vantage. The results of these meetings. duly
communicated to the central bank, enable it to fix a credit for t
society as a whole and to see that no individual member transgrese
the limit imposed without recourse to a special general meeting,

Mr. Wolfi's objection that a central bank’s proper busine
is to form a link with the commercial world hardly applies in Indi,
where this link is found in the provincial bank, which provids
professional banking experience and joins up the societies of th
province with the money market. To Mr. Willoughby I would say th
he has obviously got the wrong type of men as directors. Whi
we find in Bilar is that the best directorate is a mixture of tow
dwellers and small landholders resident on their estates. Whe
ever the latter can be secured, our central banks do excellent wos
Where they are not forthcoming. as is usually the case in ventr
banks situated at the headquarters of districts. central hanks fail-
but from doing too little and not from doing too nueh and i
Registrar may have to replace them by banking unions of the pat

groups of guarantee unions dirt

type, or to arrange to finance
from the provincial hank.

The gist of mv reply to Mr. Ewbank is, therefore, that 1 dip
his theory that it is wrong to combine co-operative banking withp”
paganda, organization, and inspection, and that so far as Jsihar aut
Orissa is concerned some of his facts are not correct. All the s
publi(’

he has done us all a service in bringing prominently before the
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danger against which constant warnings have been sounded in our
pvinee, If - central banks, guarantee unions, or federations
ptralize, more than is absolutely necessary, either finance or
mtrol, the peasants of India, always ready to rely on Government,
sistance, will never learn to think for themselves and to manage
eir own affairs.  They must have advice and control, hut i1, their
w villages and not at headquarters, and this advice and control
st take the form of making them themselves decide their own
licy, whether in respect of new members, or personal credit or
wat not.  1f they do this under guidance, in time they will learn
do it themselves ; otherwise co-operation will never rise above
e level of a semi-official takavi.



SECTIONAL MEETINGS OF THE BOARD op
AGRICULTURE IN INDIA.

|. THE 'THIRD ENTOMOLOGICAL MEETING.

Tt Third Entomological Meeting was held at Pusa from y
to 15th February, 1919, and was attended by upwards of §
delegates interested in the various aspects of entomological
in India. Besides the Pusa staff of the KEntomological ey
the Agricultural Departments were represented by delegates f
Assam, Bengal, Bihar and Orissa, the United Provinces, the No.
West Frontier Province, Bombay, the Central Provinces, and Mady
as well as from Hyderabad, Baroda, Central India, Patiala, Mvs:
and Travancore. The Forest Department and the Indian %
Association also sent representatives in the persons of Mr. (', Bew
Forest Zoologist, and Mr. B. A. Andrews, Entomologist to
Indian Tea Association, whilst Captain Froilano de Mello attenk
as a delegate from Portuguese India. This was also the fint:
these Sectional Meetings to attract visitors from outside of Ink
the Fgyptian Government sending an official delegate in Dr. Lew
[l. Gough, Director of the Entomological Service in Hgvpt e
Mr. R. Senior-White attending from Ceylon.

The proceedings were opened by Mr. .J. Mackenna, C.1.E. 10}
Agricultural Adviser to the Government of India, in a short St
in which he welcomed the visitors to the meeting and dwelt o
importance of the development of entomological work in T
The Chairman, Mr. T. Bainbrigge Fletcher, Imperial Entomolu
then delivered an opening address, in which he welcomed to th
meeting the many delegates from India, (Ceylon, and Egvpt. @
explained that this meeting partook of a more formal chan®
than the preceding ones held in 1915 and 1917, inasmuch & 1t
scheme of holding such meetings had recently been reguhe
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s the Tenth Board of Agriculture in a resolution approve

d by
overnment, and that one effect of such formality would he the

ppprintment of commﬁtte@ to report on parti.(:ular que§tions and
e acloption of resolutions in cases where a subject was of sufficient
ﬁl Jpurtance and ther'e was a clear prepolnderan(:e of considered opinlon
épeg:ll’lhﬂg it. A tribute was also paid to the memory of the late
E J. Woodhouse and C. W. Mason, two former co-workers in Indiay,
'ntumulogy, whose deaths have occurred since the last meefing,
ind a formal resolution expressive of this was put before the meeting
jd passed in silence, all standing. The Chairman next called
ttention to the suggestions made from more than one direction
hat an Entomological Society might be formed in India, and asked
he meeting for a collective opinion on the subject of the treatment
be accorded to German workers and German entomological
iterature in the future, and emphasized the need for some restrictions
n the output of entomological literature both as regards the numbers
[ periodicals and the languages in which publication should be
bermissible. Dealing with the war in connection with entomology,
he showed how the adoption of scientific methods. amongst which
pntomological research must be included, have reduced to a com-
paratively trifling proportion the preventible losses due to nsect-
burne diseases, and the enormous losses still due to insects in connec-
pon. with military stores and foodstuffs.  After pointing out how
nsects have anticipated the most recent developments of the
* camoutlage principle and other so-called modern inventions,
Juch as the process of paper-making from wood-pulp, he touched
ightly on the subject of the control of crop-pests and pointed out the
fuportance of an accumulation of exact records of occurrence to
prable outbreaks of pests to be forecasted in the future, and they
priefly reviewed the programme before the meeting.
The programme, which comprised ninety-two  papers. was
Hivided into twelve sections, each paper being read either in whole

“1 part or in abstract and being then open to discussion by the
ceting as 4 whole,

UL N ~ . . Al
he irst Section was devoted to Agricultural intomology,
" which subject no less than thirty-seven papers were offered.
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In a short note it is obviously impossible to mention all of f,
even by name. The first paper taken, on the control of insect e
by Mr. E. A. Andrews, was not, as its title apparently indicate
general treatise on pest control, but dealt with certain pl'nh[eﬁl
which were found to arise in connection with the control of pay
cular insect pests of tea In North-East India, and emphasized g,
effective methods of control cannot be devised unless acconypay
by a thorough acquaintance, not only with the life-history of y,
insect, but with its relation to the plant attacked in all circurstaye,
and of the helaviour of the plant under different methods of ey
vation and the nature of its response to environmental conditiy,
and to modifications of existing agricultural practices. In anothy
paper Mr. Andrews also described the recent work done ou f,
peltis theivora, the Tea-mosquito * of Assam, whilst Dr. ¥, Shinj
of the Agricultural Experiment Station at Taihoku in Formg
sent a paper on insect pests of the tea plant in Formosa, many
these heing identical with those found in India.

The backbone of the meeting was provided by an annotated L
of general crop-pests, by Mr. T. Bainbrigge Fletcher, this compridy
a list in systematic order of all insects known or reasonably suspecti
to cause damage to cultivated plants in India, with a short sunmar
ol our present knowledge of each insect. Specimens of the vari:
insects had been got together beforehand in cabinet drawers. whid
were handed around the meeting so that all might see the nwet
concerned, and as each Insect was brought forward the delegate
were invited to add any further information regarding it, many of tk
papers on particular insects being taken during the discussin o
these crop-pests.

The insect pests of cotton were dealt with in several papes
Messrs. Bainbrigge Fletcher and Mista gave a short account of th
experiments carried out at Pusa to test the relative immunitf d
different varieties of cotton to attack by bollworms. Dr. Levi
H. Gough, Director of the Egyptian Entomological Service, gie!
most interesting account, illustrated by fantern slides, of the wil
done in Kgypt against Platyedia qossypiella, the Pink Bolhwot
which was introduced into Hgypt from India a few years ago i
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, <inew proved a very serious pest. Mr. F. G. Willcocks, Entomo-
ist to the Sultanic Agricultural Society in Egypt, also sent a very
eresiing paper on experiments on the survival of resting-stage
v of the Pink Bollworm in ripe damaged cotton holls buried
Gifferent depths.  Attacked bolls were buried at various depths
hare fallow land and in land cultivated with wheat and hersim
| even In cases where a crop of bersim had heen grown and
sated and finally cut, larvae were found to have survived in the
Eed bolls. An experiment of this sort shows how easily these
Wk Bollworm larvie may be carried over froni vear to vear in fallen
s i cotton-fields in India.

(‘ane-borers fornied the subject of a special paper. by Messrs.
Bainbrigge Fletcher and C. (. Ghosh, in which all available
ornation was summarized and the distinctions between the various
rers pointed vut.

Fruit-pests were dealt with in the list of general crop-pests and
s information was also summarized by Mr. C. X Misra in a list
the varlous fruit-trees with the pests of each.  Mr. ). 1. Fullaway
it a paper on the control of the Melon-fly in Hawaii by @ parasite
suduced from India ; this parasite (Opies fletcheri) was collected
Bangalore by Mr. Fullaway, who successfully introduced it into
molulu, with the result that the infestation of cucurbits by fruit-
s has now been reduced by fifty per cent.

Although not strictly insects. crabs formed the subject for two
pers, by Messrs. C. (. Ghosh and K. 1), Shroff. on crabs principally
their role s pests of the rice-plant, and the discussion on these
pets elicited several facts of considerable interest.

Section LI was devoted to Forest ‘ntomology,  on which
t (. Beeson, Forest Zoologist. read a verv teresting paper on
me problems in forest insect control, in which he dealt with
e work heing done on certain insects.

Section TV dealt with Household and Store Pests and included
© papers, by Messrs. T. Bainbrigge Fletcher and (. (' Ghosh.
tthe preservation of timber against termites and on stored grain
§ts. the former dealt with the experiments with various pre-
Mations tested at Pusa during the last eight vears, the results
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attained corroborating those obtained at Dehra Dun by Mr. Fea,
The latter gave an account of the Pusa experiments oy o

storage, and it was shown that grains stored under a layg,

sand remained practically immune from attack by insect pu
Mr. K. Kunhi Kannan contributed a note on the insectiyy
property of mercury, in which he stated that in Mysore it iy
custom to store a little mercury with grains to avert insect atfy
and that experiments showed that the mercury prevented py
from, breeding and so acted as a protection, although its ey
manner of acting was not yeb understood. Mr. Ram
S. Kasergode read a paper on the methods of storing potatoes
prevent insect attack and gave a description of the methods foy
effective at Poona.

Subject V, Bee-keeping, comprised a paper on bee-keg
in India, by Mr. C. (. Ghosh. Dr. (Gough also gave an accout;
the methods of bee-keeping in Egypt and particularly of the enen
of bees there and of the methods adopted against them. 14
cussion on the means of improvement of bee-keeping in lndial:
to the passing of a resolution that, in view of the danger of {
introduction into India of bee-diseases by the unrestricted
tion of bees, beeswax and honey, such importation should onlvi
permitted under necessary restrictions.

Subject VI, Lac, incladed a paper on lac-culture m Ii
by Mr. €. 8. Misra, and Subject V1L, Silk, included several pae
on sericulture. Mr. M. N. De gave a short account of the P
experiments on the improvement of mulberry silkworms, u
also a paper on the best method of eliminating pebrine frou it
voltine silkworm races. The subject of pebrine was also i
with by Mr. C. M. Hutchinson, Imperial Agricultural Bacteriologs
who gave a most illuminating lantern-lecture on his researds
on pebrine. At the general meeting the subject of pebrine gt
rise to an animated discussion which was undoubtedly of Lenel
to all concerned. In this section also Mr. C. M. Inglis gaved
exhibition of specimens and drawings of Indian wild sillmoths, \"m‘{
Mr. J. Hemy Watson sent a note on the life-history ol (b

cachara.
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subiect VLI dealt with Life-histories and Bionomies, on which
entv-one papers were communicated.  Major F. (. Fraser, [M.S.,
hibff(g¢i a large series of drawings showing the early stages of
dian tutterflies. many of which have not heen described hitherto :
a paper on night-flying dragonflies he also called attention to the
¢ that some species of dragonflies fly naturally only in the evening
4 that most of these species are of considerable economic impor-
hee as feeding largely on mosquitos. In a paper on the forms of
pilio polytes, Professor K. B. Poulton, F.R.8., called attention
the interesting field in research offered by this butterfly with its
ree very distinet forms of female, of which two forms - mimje
ptected swallow-tails. Mr. E. A, d’Abreu gave a summarized
count of his investigations on the insect prey of birds in the
itral Provinces, another subject on which very little is on record
Iudia. The subject of rearing of insects was dealt with by
ssrs. Bainbrigge Fletcher and Ghosh, who gave an account of
» methods used at Pusa, and by Mr. C. Beeson, who described
y breeding cages and general insectary technique used for
ming wood-boring insects at Dehra Dun, and these papers
te supplemented by a description by Mr. Andrews of the rear-
; methods adopted at the Tocklai Experimental Station. The
1er papers in this section dealt mainlv with life-histories of Indian
ects.

Subject IX dealt with the Collection and Preservation of Insect
ecimens with especial reference to India, and in a long paper on
s subject Mr. Bainbrigge Fletcher gave a series of hints based on
enty years' experience of collecting insects in hot climates.
- E. Tl Hankin exhibited specimens of specially prepared glass
kes for preserving insect specimens, and Dr. D. Sharp, F.R.S.,
htributed a note on the importance of collecting.

Sibject X, Systematic Entomology, included eleven papers,
which we have only space to refer to a few. Mr. E. Meyrick,
RS, contributed a sketch of our present knowledge of Indian
Frolepidoptera, a subject on which he has been working for
F Dast fifteen years, and in a lantern-lecture Captain Froilano de
o gave an account of some Trichonymphid parasites of Indian
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"The question of the desirability and practicabilit. (f;

termites.
a general catalogue of all desy,

preparation and publication of
Indian insects formed the subject of report by a committer. yj,
report was approved by the meeting in a resolution endorsing g
desirability of this and appointing a standing committee to
the necessary steps to carry oub this project.

Subject XTI dealt with Publications, the first item taken i
(. Beeson on the decimal method of indexing g

a note by Mr.
This led to a discussion which culmin

mological literature.
in a resolution concerning the desirability of the adoption

standard classification of entonwological literature for Indi. |,
ggestions regarding publication of communications

paper on s
e, ¢ ¢, Ghosh recommended the establishment o,

Indian insects,
Entomological Journal for India and after considerable discug

this suggestion was endorsed by a resolution passed by a nmaju
of the meeting, but another resolution postponed any action in ¢
matter being undertaken for the present. A paper describing {
methods to be used in prepa ration and those employed in repro
tion of scientific Ulustration-work was contributed by Mr. A7
Slater, Manager of the Calcutta Phototype Company, and illustrs
with figures showing the effect of correct and incorreet prepant:
of illustrations.

Subject XI1, Miscellaneous, ineluded any items not ik
in any of the other sections. In a note on plant imports, I
Bainbrigge Fletcher described the legislative restrictions ont
importation of plants into India imposed by Act 1L of 1914 and
actual methods employed in working this Act. A general discuss
on entomological education in Provincial Agricultural Colleges w
initiated in a committee formed of all those engaged In teach
work of this kind, and a report drawn up by this committee %
approved by a resolution of the general meeting, to the effect b
all Agricultural Colleges should make provision for the teachig’
entomology, aud that the teaching should be of a practical mt®
A paper by Mr. €. C. Ghosh on some aspects of economic entomol
in India, in which he drew attention to the facility with W
 entomological subjects could be used for the teaching of Nafi
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gy, led to the passing of a resolution suggesting that entomology
hm{ld figure prominently in all courses of Nature stuwdy, that primary
choo! readers should contain simply written accounts of common
scal insects, and that the help of entomological workers should
¢ enlisted in the preparation of such accounts in readers or text-
ooks. The subject of the organization of entomological work in
nlia was considered by a committee which drew up a report
thich, after consideration of Appendix K to the Indian Industrial
fmmission’s  Report, affirmed the desirability of the centralization
f entomological research work in India, but considered that the
limensions of the proposed entomological service are not large
nough and that provincial staffs will be required in addition
o the staff of the Central Institute. As regards the employ-
nent of these provincial staffs, whether under the local depart-
nental authorities or directly under the Entomological Institute,
here was considerable difference of opinion and there were also
lifferences of opinion regarding the most suitable location of the
intomological Institute, but as these differences were clearly
lown in the report of the comumittee on this subject, the report
has approved unanimously by the general meeting after consider-
ible discussion.

The meeting concluded by various speeches which elicited
1 speakers’ views that these meetings are of verv real value
» the various entomological workers scattered thronghout India
ud that, of all those held so far, this third meeting has been the
wst successful. Indeed, if imitation be truly the sincerest form of
attery, the entomologists may congratulate themselves on having
iven a lead to other workers in the matter of these sectional neetings.

A full report of the proccedings of this meeting is now in
Teparation and will be issued in due course.

I, . THE SECOND MYCOLOGICAL MEETING.

Tnp Second Mycological Meeting was held at Pusa from 20th
24th February and was attended by official representatives
FOm the Agricultural Departments in the different provinces and

0
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Native States, the Forest Research Tnstitute, Dehra Dun, and
myeological staff of the Agricultural Research Institute, Pusa. |
addition to these the meeting had the advantage of the presey,
of Capt. Froilano de Mello, Director of the Bacteriological Lahop,
tory, Nova Goa, Portuguese Tndia, and of Mr. A. C. Tunstyy
Myeologist to the Indian Tea Association.

The mecting was opened by Mr. J. Mackenna, C.LE., [(y
Agricultural Adviser to the Covernment of Tndia. In his openiy
speech Mr. Mackenna extended a hearty welcome to all visitors
the meeting and said that mycology was a branch of agrieultu
«eience which was still something of a mystery to the cultivaty
and the general public. However, there were now many cheap
offective Temedies against fungal diseases of which the success an
popula.rit_v of the steeping of gowar (4. S.ovghum) seed with copp
sulphate, as a preventive against smut, was 4 striking example
Since the last meeting an event of constderable importance to myee
logists had been the publication of Dr. Builer’s book on ““ Fungi anl
Disease in Plants.”,

In introducing the subjects for discussion Dr. Butler sul
that the Second Mycological Meeting was being held under a some
what more definite constitution than on the last occasion, since the
policy of holding sectional meetings, advocated at the last et
of the Board of Agriculture, had been accepted by the Governnet
of India. He thought that the attention of the present meetirt
should be directed to the more important mycological problems it
[ndia and, in view of the present economic crisis in the wall:
food-supply, that they should concentrate as far as possible on the
major diseases of {ood crops and the means of combating ther
ravages.

In this connection he would like to call attention to the wot
of the War Emergency Board of American Plant Pathologst
This body was formed a little over a year ago with the object o
stimulating and accelerating phytopathological work in Amerts
to the end that, in this present world crisis, the reduction of
losses from diseases should be made most effective as a factor It it
increase of our food supply. Of the extent of those losses
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flowing figures compiled by the Board for the United States
1917 gave some indication :—

alone

Wheat - . 64,440,000 bushels.
Rye . 2,685,000
Barley - 12252000,
Oats - 183,973,000
Maize - 175,314,000
Total cereal loss co. 408,694,000
Potatoes .. 117,174,000
Beans e 2,628,000
Sweet potatoes - 4L707,000

And this was in a year which was not an especially bad one as

1 as diseases were concerned. These estimates had been most
refully framed and were said to be the most ﬁliable that had ever
en made. Had oat smut been completely controlled (and they
knew that it could be so controlled), the amount of this cereal
ported to the allies and neutral nations could have been almost
mbled, while twice as usual maize was lost from smut as was
ported. In India the losses due to plant disease were at least
uwal to those recorded elsewhere. Thus in Bombay Presidency-
me the losses from smut of jowar were estimated at one million
uling annually—a loss which it was quite feasible to control.
- At the conclusion of Dr. Butler’s speech the meeting passed a
olution expressing its gratitude at the generous offer of assistance
eived from the War Bmergency Board and welcoming the
portunity of co-operating in mycological work with the scientists
an allied nation,

The meeting then proceeded to the discussion of Subject I—
suvey of the diseases of plants in the different provinces.
uer this head it was decided to consider, one after another, the
o exops and their tungal diseases.

The storage rots of potato first occupied the attention of the
#ting. The importance of a proper method of storage was
Bted upon hy many speakers. The experience of the mjlitary
bhorities n India, and the shortage of potatoes In Germany
tng the first year of the war, alike illustrated the essential charac-
,Of this point. In India a private firmy in Poona had set up an
Kent  system of sorting, fumigating and packing seed potatoes

3
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for Mesopotamia, a work in which they had been greatly holpy,
the mycological staff at Poona.

There was some discussion on the incidence of ring disgy,
scab and other fungal troubles of the potato and the meetingy
passed on to the consideration of diseases of cereals.

Among cereal diseases one of the most important for py
was smut of jower. This disease could be completely conty
by seed steeping in a solntion of copper sulphate and a great,
of time and energy was being expended by the Department ,
Agriculture in Madras, Bombay, and the Central Provinces i S
ing this treatment among the cultivators. In Bombay
40,000-50,000 one-anna-packets of copper sulphate were sold g
ally. In fact, as one member of the Bombay Agricultural Dey
ment expressed it, * the district agricultural officers go out ito
countryside to spread the gospel of agricultural improvement ey
an iron plough in one hand and a packet of copper sulphate in 4
other.” The rust and smut diseases of wheat caused a considenl
amount of loss in all parts of India and the introduction of resit
varieties of wheat was evidently one of the most promising lng
work. A variety of Australian wheat called Federation had b
introduced at Peshawar and was found very resistant to bothw
and rust. The varictics Pusa 4 and Pusa 12 were also resistt
rust, although the former was susceptible to smut in Peshm
It was evident that the problem of rust-resistance in wheat wasa
which varied in different localities. For a country the s
India it did not appear likely that wheats bred in any onec
would be resistant to rust throughout the whole continent.

The most important Indian cereal—paddy—was fortunt
very free from serious fungal diseases. An epidemic of “bs
had occurred locally in Madras during one season bub bad @
re-appeared. since.

The meeting next discussed diseases of sugarcane. Them®
important disease was red rot. In Madras a method of stool S
tion had given excellent results and had reduced the infection
1 per cent. On Pusa Farm only set selection had been practisl
by this method the disease could not be reduced below 10 per &
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put of sugarcane, although a disease of minor importance, was of
at scientific interest as the method of infection had just been
iscovered ab Pusa.

Other crops which were discussed were gram, chillies, cotton,
te and others. In the case of the wilt disease of gram and pigeon
y the results now being obtained from the permanent manurial
periments on Pusa Farm were of great interest. Tt was becoming
patent that the incidence of wilt in pigeon pea was considerably
fiuenced by the manurial treatment. Chilli diseases were very
mmon in Bihar and experiments at Pusa had shown that a great
al to control them could be done by spraying.

The first day’s session terminated at the conclusion of this
scussion on the major crop diseases.

At the second session the meeting discussed Subject II, the
oposal to form an Imperial Bureau of Mycology in England with
wial reference to the directions in which the Bureau might be
oful to colonial and Indian mycologists. During this discussion
was evident that all members of the meeting were in agreement
to the very real need for such an institution. Previous to the
threak of war, mycologists in India and the colonies had been
gely dependent upon foreign countries for assistance in certain
wches of their work. This assistance had in the case of enemy
itries been cut off during the last four years and it was now
possible to resume the old relations. [t was agreed that the
ties of the new Bureau should be :—

(I) to organize a system for the prompt identification of ali
injurious fungi for Departments of Agriculture and
other similar bodies ;

{2) to publish a periodical for summarizing current literature
on plant diseases, British and foreign ;

(3) to prepare and keep up-to-date classified lists of references
to the past and present literature of the subject,
and to establish a library ;

(Y to answer enquiries from plant pathologists.

The mecting was also in favour of the laboratories of the Impe-
! Burequ of Mycology being open to such colonial and Indian
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mycologists as were desirous of carrying out mycological rese,
during their periods of leave. At the same time the meeting sy,
sized the importance of research work in colonial and iy,
phytopathology being done on the spot, and held that it
not be desirable for the Imperial Bureau of Mycology to g
directly in research work, other than work of systematic natmr,
tropical diseases. At the conclusion of this discussion Mr. Macke,
asked that in view of the importance of the subject a copy off}
minutes might be forwarded to him for submission to the Govy
ment of India.

The meeting next considered Subject I1I, the spraying of ¢
Interesting accounts of the spraying of tea in Assam, vine |
Bombay, areca palm in Madras and Mysore, and fruit orchasdi
Peshawar and Kumaon were given to the meeting by the memhn
interested in the subject. From a financial point of view 4
spraying of vines in Bombay Presidency was perhaps the ug
successful instance. Spraying had in this case made the vinep
a certain source of large profit to the owner, whereas it had forme
been a risky speculation. All who had had experience of sprayiy
in India during the last few years agreed that the difficulty i
obtaining sprayers and their high prices had been limiting factos i
the extension of spraying. The successful manufacture of sprases
in Mysore was a matter of great importance and it was genenl
regretted that these sprayers were not yet open to purchase byt
public.

The formal session on the second day terminated at this poil
and the members spent the remainder of the day in the mycologidl
laboratory examining specimens and seeing such research work
was in progress. In the evening Capt. Froilano de Mello deliverd
a lecture on Medical Mycosis, Captain de Mello’s account of hut
diseases of fungal origin opened up a new, and fascinating, branch ¢
mycology to most members of the meeting. An excellent series i
lantern slides illustrated the lecture and the fortunate discoret
by Capt. de Mello that several members of the menial staff Possess€¢
on their persons, excellent examples of dermatomycosis enabled b
to give a demonstration in laboratory technique.
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The third session opened with the discussion of Subject IV—
cases of planbers’ crops.

In discussing the organization of mycological research for
ating industries the meeting considered- the system in vogue in
k Federated Malay States where a large plantation was run as an
?erinv.onbd station and the profits were utilized towards scientific
search. In the Federated Malay States such experimental stations
sided u profit which nearly met the cost of the local Agricultural
parbment. The meeting generally agreed that this system was
cellent, provided that there was no attempt on the part of Govern-
mt to subordinate the research interest to profit making.

After a detailed consideration of the various diseases of coffee,
\, and rubber, the meefing proceeded to discuss Subject V—myco-
sical education in provincial colleges.

The representative of each province in turn gave the meeting
brief account of the standard‘of myecological education in his
ovincial Agricultural College.

Apart from the official courses in mycology in the Agricultural
lleges an interesting new departure was the attempt to establish
nycological class for “ estate writers” at Coimbatore. The object
s to train Indians from rubber estates to carry out plant patho-
ical observations and plant sanitation on the plantations where
yy were employed. These courses had been running for two years
Lwere very successful. After training, the men were placed in
wge of “pest gangs” on the estate and were responsible for
mtions against fungal diseases. The vernacular course in sugar-
e culture and the course in arboriculture at Poona, were other
tances of this type of instruction.

The meeting was greatly interested in an exhibit of models of
vt diseases which were used in the courses at Coimbatore. These
dels, which were superior to anything imported from Europe,
e made locally and there was a general desire that arrangements
;:’ht be made so that such models could be purchased by other
eges,

The Jack of mycological education in Indian Universities was
enally regretted by the meeting. It was considered that
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such education as existed was of a type which attached teq
importance to a mere book knowledge of European types inq|,
too little stress on the necessity for a knowledge of Indian funy;.

The last matter discussed was Subject VI—the appligy
of genetics to the control of plant disease. The nyy
considered that this subject was one which offered peculiar ,
for development in India. It was pointed out that in Eurq
the efforts of generations of nurserymen engaged in breeding
varieties of plants for commercial profit had resulted in the pg,
less unconscious selection of disease-resistant races. Thus g
was a relatively restricted field for the scientist. In India, hoyy,
the crops had not been the object of improvement by nurserr,
and therefore more rapid results might be expected thau coull
obtained in highly civilized countries. Wheats which were
or less resistant to rust had already been bred at Pusa and 4w
resistant Australian wheat had bebn introduced at Peshawar, T
meeting agreed that, while the application of genetics to
control of plant disease was a matter at present scarcely devely:
in India, each member should note during the next two v
any direction in which it appeared that this method coll
utilized and should bring up the case for discussion at the s
meeting.

This concluded the formal proceedings of the meeting, A sl
committee sat later to consider diseases of rubber and in the eveis
Mr. Kulkarni gave a lantern lecture of the type which he washitk
habit of delivering to cultivators in Bombay. Mr. Kulkeui e
plaincd how he kept the attention of his audience by enliveningt
details of fungal diseases with lantern slides showing scencs b
Europe, pictures of cattle, steam ploughs, ete., which woullk
likely to interest the ryots.

The proceedings terminated with an informal meeting i the.;
Mycological Section, on 24th February, for the discussiouw
matters of laboratory technique and an exhibition of spu®
machinery.

A detailed report of the proceedings will be issucd o
course,
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III. THE FIRST CHEMICAL MEETING.

Tuw first meeting of Agricultural Chemists and Bacteriologists
| Indin was held at Pusa from the 24th to 28th February, 1919,
pder the chairmanship of Dr. W. H. Harrison, Imperial Agricultural
hemist. It was attended by the Agricultural Chemists of ali
ovinces, and also by Mr. W. A. Davis, Indigo Research Chemist,
r, C. M. Hutchinson, Imperial Agricultural Bacteriologist, and
r. k. D. Anstead, Deputy Director for Planting Districts, Madras.
i meeting was opened by Mr. J. Mackenna, C.LE., 1.C3,
picalfural Adviser to the Government of India, who welcomed the
legates and emphasized the value of such meetings in relation to
¢ future development of the investigation of Indian agricultural
sblems.

There were ten subjects down for discussion., These may he
ndly stated as follows :—

(1) References from the Government of India.

(2) Consideration of facilities for the development of indus-
trial problems arising out of the successful rescarches
of Agricultural Chemists and the provision of specia-
lized laboratories for the investigation of problems
of general importance.

(3) Questions regarding the Service of Agricultural Chemists,
their duties, and the technique of their work.

(4) Post-graduate teaching in agricultural chemistrv at Pusa.

(3) Bacteriological subjects.

It will be remembered that the Board of Agriculture in India,
s meeting held at Poona in 1917, passed a resolution that in its
tion the tie had arrived when some form of legislation was neces-
"W regulate the sale of fertilizers in India in order to protect
1the planting industries and the Indian cultivator. The Govern-
% of India requested the meeting to frame a draft Fertilizer
applicable to Indian conditions. This was accordingly done,
Fertilizer ang Feeding Stuffs Act in force in the United Kingdom
8 taken as a model and suitable modifications made therein,
Othf!r telerence from Government for detailed consideration was
lution VIIT o the same Board dealing with the question
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of reducing the present railway freight; for the carriage of iy
To any one acquainted with conditions in this country, the iny
tance of increasing the use of concentrated manures as a part of;
general agricultural development of the country is obvious, Any
the causes which operate against the extended use of the Iy
is the fact that manures have to be carried over long distances i
the centres of supply to make them available to cultivators. ,
ther, the demand of the individual cultivator is mainly for -
consignments of manure, and in view of the caste prejudices Prevak
in the country many fertilizers, such as bone-meal, dried
and poudrette, are classed by the railway companies as offug
goods. Again, there is no uniformity in the rates charged at pry
by the various railways for the carriage of manures. Ater gy
consideration of the various difficulties it was resolved thyt i
Railway Board be asked to arrange that the present minimun y
of 1/10th pie per maund per mile should be charged in all cags,
minimum waggon loads of such concentrated manures, and that
Provincial Agricultural Departments should encourage the foruyf
of logal distribution centres so as to build up a regulated traffic vli
is capable of taking full advantage of the concession of the winin
Tate.

It very often happens that the research work of an Agricultm
Chemist or Bacteriologist leads up to a problem of industrial iy
tance which he is obliged to give up because there is no sutil
technological laboratory for carrying it to a successful commer
issue. The work done on malt extracts in the Coimbatore laboraton
and on saltpetre, indigo, etc., at Pusa, are instances in point. T
creation of a technological laboratory as one of the special sectioss
the Imperial Agricultural Department under the Governmen:
India where such subjects of industrial Importance can be cn
to a success{ul commercial issue was therefore recommended by th
meeting,

There are again numerous problems which though not direct
Industrial are still of great importance in connection with agriculti®
Among such problems requiring immediate consideration :}W
(1) animal nutrition, (2) soil physics, and (3) vegetable l»io]ué"cJf
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hemistiy, bub there are neither specialized laboratories nor suitable
fafls o undertake this work. The meeting recognized the need
or the provision of such laboratories with separate staffs under the
toverument of India for the investigation of such problems of
eneral application. It was felt that the location of these labora-
L)ries should be determined by the particular requirements, as
egards. for instance, the need for collaboration of their staffs with
ther departments, sections, climatic and other conditions and
hey need not necessarily be at Pusa.

The proposal made in the Report of the Indian Industrial
‘ommission for the formation of a Chemists’ Service was not accepted
iy the meeting mainly because intense local knowledge is required
o efective work for agricultural improvement by chemical methods,
nd it is not desirable that the Chemists in the Agricultural Depart-
aents should be formed into a Service apart from the Indian Agricul-
ural Service, In which the bond of union would be the Science rather
han its application. On the other hand the meeting was definitely
i the opinion that in addition to the Agricultural Chemists attached
o the Provincial Departments a strong central body of chemists
hould be mamtained by the Imperial Department of Agriculture
rom whom Provincial Departments can draw for the iny

estigation
f special problems.

With the rapid expansion of chenical investigations in the
movinces it has become necessary to relieve the Agricultural Chemists
i the teaching work so that they miay be enabled to devote more of
heir time to research work. The mecting, therefore, recommended
huplication of the chemical staff for the adequate pursuit of research
ud teaching. In the opinion of the meeting the duties of the Agri-
Altural Chenyist as opposed to the Professor of Chemistry should be
primarily limited to the research and executive si
#sistance in teaching as may arise out
its in with the college course.

de only, giving such
of his research and which
The teaching officers should also be
fiven opporbunities o engage in research work.

The meeting next considered the question of soil surveys,
[t held that soil surveys throughout this country would be of un-
daubted value not only in cases where new lands ave in question hut
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also for general application as a means of obtaining informatig ,
to the relationships between climate, soil, and crop. The necey,
of standardization of methods not only in the case of such sum\;
but also in the analysis of soils and other materials was recogyy
and important recommendations were made.

The question of post-graduate teaching in agricultural chengy,
at Pusa and the class of student to be admitted to this advay
course was then considered. It was resolved that the teachip
should he strictly directed to instruction in the various specialize(i
branches of agricultural chemistry and that the students to be
mitted to this course should be either graduates of an Agriculty,)
College, or Science graduates of an University who have attended,
Provincial Agricultural College for at least a year and are reconp,
ded for further training in agricultural chemistry by the Agriculty
Chemist.

A day was specially set apart for the consideration of hactes,
logical subjects. The necessity of providing for the proper stufs
of soil bacteriology by the Agricultural Departments in India -
recognized, a full discussion of provincial conditions having reveds
an urgent demand for the investigation of bacteriological probleys
either connected with the soil or with agricultural industries. I
was accordingly recommended that Local Governments shold
consider the desirability of adding an Agricultural Bacteriologi
to their scientific stafl.

The question of the standardization of methods of biclugil
analysis of soils was also considered in detail.

Detailed proceedings of the meeting will be published in du
course.



“WATER SAVING” EXPERIMENTS.

BY
0. T. FAULKNER, B.A,,

Deputy Director of Agriculture, Lyallpur, Pungab.

Tue main factors chiefly affecting the yield of crops per acre
¢ the amounts of water, labour and manure put into the land.
heoretically, the farmer’s problem everywhere is to use that amount
water, labour and manure per acre, and to use them in the way
hich will produce him the greatest profit per acre. But, practically,
ving to their varying availability and cost, the relative importance
these several factors in crop production varies enormously from
ace to place, and it is rarely that all are simultaneously of great
sportance.  The amount of water used is only of importance
here the supply is limited and controllable. This is the case in
ngation farming in a dry climate. Here in reckoning profit per
re we must consider not only the rental value of the land, and the
st labour and manure, but also the water-cost of the crop.
‘hen the climate is very dry and the water-supply is strictly
mited o1 very expensive, then the water-cost becomes the item
[ greatest importance on the debit side of the balance-sheet.
tch circumstances exist in parts of Northern India, the west of
with America, and in many other countries. The object of the
tesent paper is to indicate the lines on which the study of the
ater-cost of crop production should be taken up in India. The
wd for this work is obvious to everyone conversant with agri-
ttural matters in Northern India, and was recognized by the
bard of Agriculture at its 1917 meeting.

( 245 )
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THE PACTORS AFFECTING WATER-COST.

The water-cost of producing a certain weight of any CIOp 1y
acre depends on some matters practically beyond the conty q
the farmer, such as the climate and the mechanical coMmpositjy,
of his soil. But it also depends on the following matters whig
are to some extent within his control :—

(1) The irrigation given: not only the, total amount
water used for the erop, but also the depth ang fre
quency of the waterings at different stages in g,
growth of the crop.

(2) The richness of the soil in available plant food.

(3) The physical condition or tilth of the soil at the time d
sowing.

Both of these (2 and 3) depend on the rotation which |;
been followed, and the manure and cultivation gire,

(4) The way in which the water is applied—whether I
flooding the whole field or applying it only in funows';
the size of kiaris,* ete.

(5) The extent, and frequency, etc., of subsequent cultivatin
by harrowing or interculture.

(6) The botanical variety of the crop selected for sowing.

(7) The seed rate or number of plants per acre. )

OUR PRESENT KNOWLEDGE.

Some work hearing directly on this matter of water-cost o
crops has been carried out in Kurope and India; but very mub
more has been done in America by a considerable band of workers
King, Widstoe, Briggs, Fortier and many others. The Ameria
work has received curiously little attention in India, possily
because the results have only recently been mentioned in tet
books. Naturally the American results are not quantitativds
applicable to India; in fact, even qualitatively, they need soue
amplification and confirmation for Indian conditions. But enougl
has been done in America to show that no field of investigation®

—

* Compartments used in the Indian method of irrigation.
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pdia i+ likely to repay study more quickly or fully. And enough
ias peen done to indicate the relative importance of the factors
hich have been outlined above. The American work has shown
hat the order of importance of these factors, in regard to the degree
o which they affect water-cost, is the order in which they are
iven above, and that the former three are of vastly greater im- -
oetance than the latter four. In the present Paper attention is
iven to the first three factors only, because they are most important,
heir consideration logically forms a hasis for future work, and
nese three factors are all intimately connected, and must be studied
sgether.

THE IRRIGATION GIVEN.

voblem 1. The relation between frequency of wrrigation and the
stage of growth of the crop.

It is frequently stated that zemindars are in the habit of over-
rigating their crops. Kxperience in the Punjab leads the writer
) believe that this is frequently not true in regard to the critical
eriods when. the needs of the crop are greatest. But there is a
istinct tendency among zemindars, both on wells and canals, to
rigate with approximate uniformity throughout the life of the
op. Yeb the water requirements of plants are known to be very
ifferent at different stages, the transpiration rate at its greatest
ring often ten or even twenty times more than at the beginning
vend of the period of growth. Thus it is possihle that the irriga-
ou can be greatly reduced at certain stages, with little or even no
fect on the final yield. To put the water so saved to useful purpose
ay not always be easy where there are no reservoirs,! and this in
un will need to be considered. (It is probably the difficulties
L this respect which have deterred zemindars from paying more
fention to such saving.)

Conversely it is possible that yields might be increased by
¢ irrigation than is now sometimes given during the critical

me when the need is greatest.
\

! Robarts, W, and Faulkner, 0. T. “Some factors affscting tho efficiency in the use of
Wlvater” Agric. Journal of India, Special Science Congress Number, 1918,5p. 81.
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Instances of these possibilities in the Punjab may be cjyy
in regard to the wheat and cotton crops. Our experience 4
experiments at Lyallpur show that the needs of the wheat ay
for water are very much greater during a period of six or ¢y,
weeks than during the remainder of the time the crop is o f
ground. There is still much room for investigation even o
point ; but, roughly, the period when the need for water is grey
is from about the time of the “ shooting ™ to that of the  yellowiy»
of the stalk. That is generally from some time in early Febru
till late in March. Thus experiments carried out some year "
at Lyallpur,! and repeated experience since then, have shon
that, in case of fields which have previously received at all adequy
irrigation, a watering in April, such as is frequently given by zenjs
dars, does not increase the vield of the crop. Again, wher
heavy wheat crops have been grown with very little imigatiq
as in our experiments at Lyallpur, the figure for quantity\of\wm
applied has been reduced by withholding irrigation except duiy
the period referred to. h

Similarly, in the case of cotton in the Punjab, it is evidm
that the crop can grow with much less water during its early [
in May, June and at least the early part of July, than it nee
during a period of some eight weeks from late July till about ik
end of September or early October. All that can be said at presat
is that good crops have been obtained in spite of greatly redus
irrigation during the earlier growth of the plant. But agan te
relation, on different soils, hetween the irrigation given at dufferet
stages and the final yield, awaits and merits investigation.

For if, as appears to be the case, the needs of the cotton-felk
for water arc much less during the hot weather than during tk
monsoon months, then larger areas of this crop can be sown wih
prospects of success if there s a fair monsoon. But if the o
fails, and the maintenance of a comparatively high water coufel
in the soil during these months is as important as appeass !
be possible, then it might conceivably pay to concentrate t

1 Ezperiments, etc., af the_Agricultural Station, Lyallpur, Punjab.
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railale water on the best fields, in spite of the failure of the
worst.

- Tiis matter has also an important bearing on  the design of
pundcion canals, and on the question, which has recently been
pised. 23 o the advantages of high kharif (summer) supply capacity
on pcrunnial canals.! ‘

Probleni 2. The best depth of water to apply at one time under varying
condstions of soil, season and crop.

The ideas of zemindars on this subject are not at all definite ;
n the main, their practice seems to be usually to apply as little as
possible at once ; but the actual amount varies very greatly and
Jepends chiefly on the condition of the soil at the time of watering,
and the rate of the water-supply. A little consideration will show
that a simple answer to this question cannot be given off-hand.
When irrigation water is applied to a dry soil, it quickly percolates
to a certain depth, which will be of the order of ahout one foot per
mch of water applied. After this it only moves down more slowly
and in lesser quantity. The rate will always vary according to the
texture of the soil. Obviously to reduce the losses in this direetion to
aminimum, the irrigation should be as light as possible, A uniform
moisture content 1s the ideal condition for the growth of plants : this
will be more nearly attained by giving frequent small irrigations.
But on the other hand the loss by evaporation from a Tecently
imigated soil is known to be very rapid in a hot climate—much
more rapid, for instance, than the evaporation from a still water
suface. It is possible that this loss may at times be equivalent to
more than one inch of water in the first three days after irrigation. 2
Evidently there is a possibility of considerable economy from heavier
aud less frequent irrigations. The best amount to apply will thus
be that quantity which eflects the best possible compromise, This
amount will depend on the time of the year, the presence or absence
of a crop, the stage of growth of the crop, and, of course, on the

! Boborts, W. « Extension of American cgbton in the Punjah.” Report of the Punjab
Engineering Congress, 1918, p. 1.
" U. 8. 4. Office of Raperiment Statéons Bull. No. 248, p. 14.
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nature oflthe soil. American experiments give us little assisty,
in this respect, and we must find out the best depth of witey
for ourselves.

But it is not enough to know only what is the best g,
to apply : it will often be equally desirable to be able to form g,
idea of the loss that will result from applying more or less 4,
this amount. For at times when water is available in ey
it may well pay to incur some loss through excessively heavy iy
gation, in order to delay the necessity for the next irrigation. g,
case where this might apply in the Punjab, in some years, isin
rons * irrigation for early sown foria (Brassica campestris). Agi
wheat-fields in the Punjab frequently do not require irrigation,
sowing, until February ; but it might pay to give heavy waten,
to some fields in January in order to allow of a delay in the 1y
(February) watering. In some years it may pay to give heavy n
waterings in the early wheat-fields, in order to ensure that the §;
watering after sowing (cor) will not be needed until all sowing is o
Frequently, on account of attack by white ants, the early s
wheat-fields have to be watered again in November or early Doe
ber, which interferes with sowings.

Problem 3. The relation between total irrigation amd ield.

This is a question of the greatest importance not only to fame
but also to Government in its control of rivers, eanals, and reserval
and it is the problem in irrigation which has received most atteuti
in America : this is practically the only fundamental problen
irrigation farming in India which has received any attenti
experimentally. In the Punjab some useful and systematic f
experiments were carried out by the Canal Department.! Th
experiments only dealt with the wheat crop. From the farmers'pi
of view, these experiments are less useful than from the engine
For before the yields of the different plots in such experime
can be exactly applicable to farming practice, it is evident t
the different amounts of water compared must each be distribuf

* The watering gi;en just before sowing.
* Pungjab Irrigation Branch Papers, 1904-08, pt. II1.
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qgl-at the life of the crop in the best way practicable. Of
1;, w1e has yeb been in a position to judge.

[n «ider to explain the prevailing ideas on this suhject we may
with: the wheat erop which has been most studied from this
¢ of view, and must, for the present, express the total quantity
ater applied to the crop in the very crude form of “ number
waterings including that just before sowing,” and neglect
fall which may replace part of the irrigation.

The zemindars’ idea seems to be that, within any reasonable
s and if properly applied, ““ the more water the more yield,”
that the shape of the curve is something like the line A on the
Tam.

C
A

YIELD ,T

X WATER

Mr. A. Howard ! apparently considers that the shape of the
‘e is like the line B, with the maximum at about two waterings
with a fall immediately beyond this point, due to lack of soil
tion as a result of excessive watering. The only experiments

ifying this conclusion seem to be those near Buchiana which
2 the following results :—

Gungapur Haripur
One watering . . 124 mds.* 8 mds,
Tso waterings Lo’ 16 .
Three waterings ., - I CF 18}
* 1 maund =82 Ib,
_— -
Fowarg, A,

" “ Recent investigations on soil aeration, with gpecial reference to agricul-
Agric. Journal of India, vol. XI1Lyps. 111, p. 426.

4
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Now the first experiment was carried out on good i .
the highest yield is onJy 18 maunds. In the same year, .y lén
which is not better than that used in these experiments, e},
yields of 30 mannds in spite of applying no less than four witen,
It would thus appear that the low yield obtained from thre \\'at;
ings is not entirely due to an excessive number of waterings. e,
considerations of the processes of plant growth in soils, the numer
experiments on this point in America, the experiments at Iyaly,
and many ohservations on well and canal lands, the experingy
conducted by the Punjab Irrigation Department, all these indiey,
that the shape of the curve is something like the lines C und Dy
the diagram. At first, as the quantity is increased, the yield riw
rapidly to a certain point. In the case of wheat grown on avey
well cultivated land in the Punjab this point represents a producty
of at least 25 maunds ol grain on a total water-supply of alg
12 in., of which some is usually in the form of ram. On poxs
ill-cultivated soils the maximum yield will be less and will ns
more water. The curve must therefore be something like the lix
C or D according as the field is good or poor. (Sec also Prolleny
infra.)

Beyond the maximun, the yield remains practically con
in spite of great increases in the irrigation. - Presumably a po
could be reached where the yield is decreased through some secoi
ary factor due to over-watering. But the author has not secnay
reliable results from field experiments definitely to support &
statement in regard to the wheat crop. There is no doubt that s
irrigation would have to be very heavy or very ill-advisedly apple
to have this effect.

Problem 4. The relation between the richness of thesoil and the wit
cost of crops grown on W.

Problem 5. The relation between the tilth of the soil and the wlr:
cost of the crop grown on it.

Roughly, the practice of zemindars is to irrigate all fields
much the same extent. Any deliberate distinctions drawn 4%
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connt o differences in mechanical texture or on account of alkalinity
 the ¢ al—not because of differences in amount of available plant
odorin tilth. Yet it can often be predicted that two neighbouring
Jds will give enormously different yields simply on account of their
porY fertility ; and it would seem pos.ﬂbler that it might pay to
ve difi-rent total amounts of water to these fields.  Yetitis probable
at - a rough and veady compromise the zemindars’ practice
nat far wrong.  For on the one hand it would seem that the rich,
dleltivated field capable of giving a heavy crop will better
pay ample watering. ‘But, on the other hand, it is well known
at the water-cost of the same weight of crop decreases within
ile limits as the plant food available in the soil ICreases ) 80
at o this account the poorer field should receive more water,
1 effect of differences in tilth on the water-cost of the crop has
it been so exactly investigated, but there is no doubt that the
ne statements hold good with regard to that too. These points
wever need thorough investigation, for they are of great practical
portance.

THE EXPERIMENTS SUGGESTED.

The principles underlying the solution of these problems may
clucidated by pot experiments, studies of field moisture contents
{ lihoratory investigations. But in Tndia we also need ata
fliciently reliable, quantitatively, to justifv exact and definite
onmendations to zemindars or to canal authorities. Such data
v only he obtained from very carefully conducted, practical,
G amply repeated plot experiments, in which water is given
the different plots in varying amount and with varying frequency,
i evident that such experiments will have to be repeated on soils
different mechanical composition. Nufficient elaboration in this
pect should not be impossible ; for observations indicate that
all differences in mechanical composition in soils do not cause
at differences in the water-cost of crops grown on them. But
*experiments must be repeated on the same soil in very different
lte.s of tilth or temporary richness in plant food, and also with
Tng content, of organic matter, If the experiments are to be
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conducted on practical lines, this means that they must be r:poy,
on neighbouring fields cropped under systems of varying iuteyg,
and manurial treatment. ‘
The question of intensity of cropping is of one of the g,
importance in irrigation, and must be shortly considered here,

INTENSITY OF CROPPING.

Although the matter needs much more scientific investigy,
yet anyone who studies irrigation farming in arid climates, g
appreciate that fallowing and manuring are here, within
wide limits, practically alternative methods of enriching the 4
This is everywhere recognized as heing true to some extent; huj
would seem to be true to a much more remarkable degree in u¢
a climate as that of Northern India than in a more humid and cog
one. Maximum crops, even of quick-growing plants, like sugaru:
can be grown without manure, if the land has been fallow for a vg
long while. An extreme instance of this is the heavy crops of it
cane grown on the recently cleared land of the Lower Bari Dui
Canal Colony in the Punjab. And it must be the comparativy
low intensity of cropping (about 100 per cent.), and the thorg
cultivation on the Lyallpur farm, which accounts, at least inpn
for the frequent failure of manures there to give such results as nigh
be expected.! On the other hand, though experiments in manuy
combined with high intensity of eropping have only just b
started, the effect of farmyard manures, and the residues o
leguminous crop, etc., can frequently be observed to have remarkk
effects under such circumstances. This seems to be especilf
true in regard to kharif crops such as cotton and maize. Tht
can be little doubt that by suitable rotations, combined wit
manuring, fallowing may be reduced to a minimum and the intex
raised to about 150 per cent. And, further, it would seem tha,!
high yields are to be obtained by manuring, ahigh intensir®
cropping must be adopted. For it cannot be profitable to Jae

e e

t « The value of phosphate manures in India and the possibility of their manne
on » lazger scale.”  Fusa Agric. Res. Inst. Bull. No. 81, p. 9.
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¢h niured land lying fallow, earning nothing, and possibly
Jferin. losses of its humus content through oxidation or denitri-
ation. This fact is reflected to some extent in the practice of
any funjab zemindars, who concentrate their manure on o portion
[ their lands, and crop this portion more intensively. On the
ter hand, under a high intensity it is difficult to retain good tilth
 the soil, for there is less time for cultivation and fallows are
wrter.

This matter of the efficiency of different intensities of cropping
well worth extended investigation : its importance in connection
ith canal construction and working is obvious.

A necessary corollary of higher intensity of cropping will almost
rtainly be an increase in the areas of fodder crops, which will be
ilized for increased cattle-rearing and possibly, in the future,
r more dairying. Thus the necessary higher supply of manure
il be provided for, whilst the fodder crops will rotate with the
ain crops and occupy the land in the intervals between them.
s the fodder crops will be partly legumes, they will not greatly
crease the strain on the supply of ritrogen in the soil, and they
ould prevent any losses in water or humus, which may occur
ten a zich soil is lying fallow. )

The question of the most efficient cropping of irrigated lands
pends on many considerations, some of which arc outside the
ope of this paper. But the water-cost of the produce from the
flerent systems must be the first consideration on which others
¢ based. The experiments suggested in this paper will provide
¢ necessary data for the consideration of the economic and
gineering, as well as the farmer’s, aspect of these problems.



SCHOOL GARDENS.

RY
S. H. FREMANTLE. (\LE., LCS,

Commissioner, Rohilkhand Dicision, United Provinces.
“Tue scheme of primary and secondary education for g,
average scholar should steadily, as trained teachers ey
available, be diverted to more practical ends, e.q., by meus:
manual training, gardening, outdoor observation, practical teack;
of geography, school excursions, organized tours of iustmrtiu‘;
ete.”—{Resolution of the Governinent of India, 1913.]

This extract from one of the most important State Paper.
recent vears points to an ideal which is still in the distant fu
and the steps which are being taken to lead to it are, as vet. i
and halting.  There were many school gardens in existence bel:
the date of this pronouncement, and since that date sucees
conferences of agriculturists have given expression to the vils
held view that Nature study should form a necessarv part ol ti
curriculum in niral schools and that a garden should Te attadt
to schools as an aid to Nature studv. Yet there has heen, sulirs
[ know, no organized effort to provide either teachers of Natr
study or gardens.  The Education Department in my own proviie
and T Delieve elsewhere also. has been supine 1n the matter ¥
local bodies and their officials in whose hands the initiative les e
not had their attention prominently called to it.  Yet there @
vast possibilities in Upper India where nearly everv fumil¥ i
some connection with the soil, where village school teacher @
nearly all drawn from the rural population, and where land inth
vicinity of village schools can generally be easily obtaned I

(256 )
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L orde O familiarize the public and local authorities with the
hject ¢ nd to encourage the organization of school gardens as an
gentix: lactor in a true rural education that this article has heen

rittel

OBJECTS OF THE GARDEX.

The ohjects of gardening in schools may be said to he—
(1} to beautify the surroundings of the school ;
2) to limit expenditure on school buildings ;
3) to introduce an agricultural atmosphere into the school ;
1) to interest parents, school committees and the public
in the school as a village institution ;

(3) to stimulate in the neighbourhood interest in new vege-
tables, crops and varieties and to introduce to the
locality such as may be found suitable ;

(6) to inculeate in boys’ minds the dignity of labowr and
introduce them to the spirit of service for the commu-
nity ;

(7) to emphasize the importance to be attached to agricul-
ture ; and

(8) to provide examples for the teachg of geography,
arithmetic, mensuration and kindred subjects and
material for Nature study.

A few remarks may be made in explanation of these objects.
take the first two objects together. A bare whitewashed or
d-hrick school on a bare maidan, such as is still frequently seen, is
wously likely to be an excrescence on the life of the village rather
i a village institution in which the residents can take pride and
esure. There is no protection from the sun and hot winds of
tiner, nor from the cold winds ot winter except in the school
self, and therefore a large building is required. With a well-grown
mden, boys can sit outside in the sun or in the shade according to
e time of year, and even in the rains under light sheds constructed
I"the purpose.  There will then be no need of extension of school
Mdings to meet an increased attendance. All that is required
tanall hut o substantial building where the school effects can be

(
(
(
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suitably housed, and where charts, maps and pictures and objuctsj,
drawing lessons can be displayed on the walls and shelves, an-{ wij;
would be a nucleus in and round which the boys wauld
collected for work, play and drill. :

With the expansion of primary education, which is now taly,
place in all provinces, large sums are being spent on extensive by
ings for central schools, Tt is submitted that large buildings
not needed, that the money had far better be spent on encloy
and laying out of gardens and the construction of wells and teache;
quarters.

Thirdly, the central and all-absorbing interest of an luy
village home is agriculture : ploughing, sowing, weeding, manury
watering and reaping of crops and the tending of cattle. I
these occupations with which the boy is familiar, and which will s}
up his time in future years. But in the school he s in ancl
atmosphere altogether—an unreal atmosphere of books and pu
and sums which have little and sometimes no connection ats
with his home experiences. His work in school is In no w
correlated with his life out of school. It cannot therefore an:
his intelligence, or be made interesting to him, and cannot thereln
be an adequate preparation for his life’s work. As an Awers
writer says: ° Any form of education, to be effective, must refs
the daily life and interests of the community in which it is emplorel
Hence the necessity for the introduction of an agricultural atw
phere.

Fowrthly, working parents seldom believe in the utility
education for their song, and this is particularly true of agricultui
who work with their hands. If they keep their sons at s
as they seldom do, after the age at which they begin to be 1l
in the fields, it is with the idea that they may, by acquisitio
knowledge, be able to secure some literate post and draw a &
salary, however small, to help the family budget. They o
conceive that a boy, who is destined to carry on the family o
tion of agriculture, will get any benefit from schooling. (!
contrary, they fearthat he will acquire a distaste for agrict
and habits which will unfit him for hard physical work in the fi
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he bes means, therefore, of making rural education popular is to
erest 16 general body of villagers, who also comprise the parents
‘the boys in the school, by showing that it is not antagonistic to
piculture, but on the contrary tries to assist it. How it does
, is shown in the next paragraph.

The fifth object is to stimulate in the locality interest in new
wetables, crops and varieties, and to introduce to the neighbour-
)Zd those found most suitable. In practice what can be done iz
, obtain from the Agricultural Department or elsewhere seeds
“pew vegetables, crops and varieties, and to raise produce from
em n the gardens. The work is similar to that undertaken by
-monstration farms, but it is not called demonstration, because
ethods of cultivation may be faulty or the locality may not be
wourable, and so the crop may not be successful, and there may be
othing to demonstrate, but it is obvious that in many cases the new
aple or variety will turn out well, and it will then be eagerly adopted
v the neighbourhood. 1In a vast country like this, where demon-
ntion farms maintained under the control of the Agricultural
epartment must always be far apart, the small plots attached to
hool gardens for demonstration purposes must surely be a most
seful means of displaying new staples, varieties and methods,
hile the use of school gardens for these purposes will go a very
ng way to interest the people in the schools, The planting of
itable trees is another matter of which the villagers know little
ud they might learn much from a garden and nursery (see Plan)
mducted under expert advice.

The sizth and seventh oljects are closely comnected. Tt is one
Ethe principles of sehool gardens that except for the heavy work
[ ploughing where necessary, all the work of cultivation is under-
tkeny the boys themselves. Indian boys, like others, are interested
tthe mysterious processes of Nature, They enjoy seeing plants
W up as the result of the work of their hands, and they have
#wally no prejudice against agriculture, but. it the atmosphere
fa school is purely literary and the teachers, thouc7h originally
lagers themselves, have been led, by the urbanand purely literary
osphere in which they have been trained, to despise manual
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labour and depreciate agriculture, their ideas of gentility wiayy,
expected to infect their pupils, and an antidote is very necosgy,
In tending the gardens the boys also may learn how to co-rpey,
with each other and, under the guidance of the teachers, to Viany
their own affairs, and may get their first lesson in the exercig
responsibility and in the duty of service to the community.
The eighth object is probably that which is most appreciy
in western countries, though its utility is limited here by the pau,
of teachers whose standard of training is sufficiently advanced
enable them to teacl Nature study at all, or to make use of
garden in the teaching of other subjects: nor do the text-hoj
at present in use give any assistance to the teacher in. showing ljy
how to utilize a school garden for the teaching of school subject;
[t was held at one time that object-lessons could take the ply:
of Natuwre study, and that an inanimate object or even u pictu
ol an animate objeet was a proper subject for sbudy. Fven yu
in Tndian schools such lessons retain their place in the curriculmy
and are defended on the ground that they cultivate a faculty ¢
observation. but this theory has been put to the test and fomd
wanting, and it is now almost universally acknowledged that t
object-lesson should give place to Nature study which, in the wai
of a recent writer, * genevates in the child a sympathetic inter
in his natural surroundings—an interest which will ripen info th
true spirit of scientific enquiry without losing the joyous impubi
of childhood.” The vecent (‘ommittee on Natural Sclence i
England has adopted this view and recommended that Natw
study should be taught in all rural elementary schools. At presat
in India Nature study as well as observation lessons are often includd
in the curricwlum but cannot be generally taught as already st
because the teachers have not been specially trained to teach th
[t is generally regarded as non-essential in comparison with readig
and writing, but since experience shows that most boys who a®
the schoql at an carly age after reading up to the Lower Primart
standard, forget nearly all that they have learnt there, it woul
appear that Nature study, the effects of which are certainly 114
would be of more educational value even than the three B
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.cial efforts should be made to train the teachers. Then

at =i . .
garden would indeed be essential.

schor i
THE PLAN.

In vrder to form a school garden no great area of landis
quil‘t‘*[- I annex a pla.I} of one, the total area of which is
200 7. vards, i.e., two-thirds of an acre only. '

The plan provides for a small school house, head teacher’s
Larters with enclosure, assistant teachers’ bachelor quarters, and
i gurden divided into six distinct portions as follows - -

First portion. A number of standard plots provided for each
oy or pair of boys who want them and who are big enough to work
ien.. These would be used chiefly for the growtl of vegetables
ut partly also for flowers.

Second portion. A small field set apart for demonstration of
ew crops and improved straing of ordinary  crops— wheat, rice,
Igarcane. millet, groundnuts, ete.

Third portion. A nursery of young trees of different kinds to
¢ planted out in the school compound or sold outside as required.

Fourth portion. A small orchard of fruit trees.

Fifth portion. A shady portion where school and dull can be
eld in the open air, sheds being crected if necessary. and where
Jants which do not mind shade can be grown.

Siath portion. A small garden of flowers and flowering shrubs
lose up to the school.

T LaY-OUT.

Having obtained the necessary land either round an existing
sehool or having obtained a new site Tor the school, the first necessity
s to huild all round it o substantial brick wall 3 {t. high.  This,
R 1 per ranning foot, will cost some Rs. 720 and is no doubt au ex-
pensive item, but it is absolutely essential to have a wall, because no
wre-fencing, diteh and Dank, hedge or other enclosure will keep out
fats. pigs, porcupines and other animals which do so much damage
toa garden. A mud wall is as eficacious as a brick wall but requires
fistant repairs, and in the long 1w a solid brick wall 1s cheaper,
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The land should then be measured and the different portions -Iloy,
on the ground.

The first portion (except pOsalbly for the preliminary plo lﬂhlﬂg
will be worked entirely by the boys themselves, and they will chy,,
the seed and take the whole produce. Vegetables and ﬂom
will ordinarily be grown as chosen by the boys. They would be vy
advised first to try the common vegetables and flowers and thy
if successful, those less well known inthe locality. Among vegetah)
the following appear suitable :—Brinjals, sweet potatoes, radigy
carrots, beets, tomatoes, chillies, cauliflower, cow-peas, pumpky
and cucumber. The District Board w1]l supply seed of gy
varieties from time to time. This portlon should be divided iy
individual plots for one student or pair of students. These vi
vary in size according to the number of boys and amount of ly
available, but an ordinary size for one plot is 12 by 3 ft., and they
should be a path 1} ft. wide between the plots.

"The second portion should be worked so far as possible by il
boys themselves. One of the teachers should keep an accow
of all the expenditure incurred, and after this has been paid of
and sufficient seed has been retained for the succeeding year,
remainder should be distributed to the boys who assisted in th
cultivation and irrigation. Seeds for the first year and for i
varieties newly introduced should be supplied by the Distin
Board without payment.

The third portion, a very small area, should, after the preliminar
ploughing, be worked by the hoys themselves in order that w
expenditure be incurred. Zemindars and cultivators will be aske
to supply sceds and plants of good kinds, and the District Boul
will also assist from time to time. The trees, as ready for plantin
out, will be planted in the school compound or sold or given awy
outside. :

Fourth portion. This is intended for the demonstration o
superior kinds of fruit trees to those ordinarily grown in the Tocalts
They will be transplanted from the nursery as required.

Fifth portion. Some of the trees to be planted should ¥
chosen for their shade-giving properties, There should be ¥
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ast 70 good shady trees—Bargad (Fiys
‘l:(f“'g weligiosa), Pakar (Ficus Rumphii) or tay,
av e mango, Mohwa (Bassig latifolia),
Jich wive Taitly good shade. '

Siith portion. A garden close to the school, Ty, the plan it i
hown on one side of the centra] Path. In it hegp flowers apq

owering shrubs can be grown, and it shonlg be worked by the
ovs themselves,

Z;angale/lsz's), Pipa]
arind.  Othey trees
or Nim (Melia), all of

b owell is of course g necessity unlesg canal IMigation s
Lvailable. The cost varies so much in different localitieg that ng
stimate can be given,

Teachers’ quarters. In order that the garden he properly tende l
b is necessary that there should be some one living on the spot and

bis should preferably be the head teacher of the school.

On other
rounds too, it is desirable that he should be resident, The provision
f decent family quarters adds to the comfort and self—respect of

his Iot and more
00 generally live
house or 44 their
ase are frequently
actually residenty
¥ should live o
Accordingly for them

nterested in his school. Assistant teachers
ither, as they can, in some corner of the schog]
ones some distance away ; and in the latter ¢
bsent. It seems hecessary that, unless they are
i the village where the school is situated, the
be spot and only go home for week-ends,
o bachelor quarters yre provided.

The head teacher’s quarters, with enclosure, as iy the plan,

should cost about Rs, 100,0 and the assistant teachers’ quarterg about
Rs. 430 each,

CoNcLusioy,

Such is the kind of garden which T should like to see attached
0 all centra] schools, } recognize that the scheme jg somewhat
Iﬂborate, that it requires the co-operation with the local authority
of the educational, agricultural and horticultyral authorities bring
I ing effect, that it will further require, in ordep that the hest
"¢ be made of the land, a special inspector or superintendent iy,

4 digtriey, And more important than all, it will require the
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whole-hearted support of one or more of the teachers in the sehiy
A competent educationist indeed expressed to me his doubt.., bétw"
on English experience, as to the possibility of doing anything Useﬁ;
through the agency of our present teachers, and feared that the
vesult of stimulating the laying out of gardens would usually b .
nntidy and neglected plot which would be an object-lesson of
worst type. He said that “ 1t requires a teacher of exveptiyy,
qualities. physical and moral, to carry on a garden successfyll”
But circumstances are different in this country where school I\‘}l(‘li@g\
are themselves villagers and brought up i an agricultural aty.
phere. Experience in Allahabad. where portions of the schey,
outlined above have been in force for several years past, show
many teachers are naturally keen on having a garden and gy
require guidance to make it a success, while the approval of i11sl)e[-{.
ing ollivers. the competition between different schools for the b
garden and an annual exhibition of produce provide suffice:
stimulus for the large wajority. And, indeed, if we are to w
till the perfect teacher arises before we take this first step towa
introducing an agricultural atmosphere into our schoals, we Jul
have to wait for generations.
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D. ANANDA RAO, BSc.,

Aswristant Prineipal, Adgriculiwal College and Researeh Lustitute, Coimbatare,

TurrEg are few places in the Madras Presidency which are more
avowrably situated than Coimbatore. It enjoys a very equable
Jimate, neither too hot nor unpleasantly cold, with a steady western
weeze blowing through a portion of the year. Geographically also
tocoupies a unique position, Situated in close proximity to the
\igii  Hills, commanded by a railwav, it affords facilities
o anv trade or industry that caters to the reeds of the hills,
wsirpassed by any other mofussil station in the south. Tt has a
hirly large, European population- - certainly larger than in the
pdinary headquarters of a district-—due to the official as well as
wmmercial importance that it commands.

Agriculturally too, Coimbatore is important. Owing to the
sen distribution of the annual rainfall which in itself is only moder-
:arc, the farmers have facilitics which their fellows in other districts
bave not. Even in dry lands they raise crops very early, as the
fight soils nearer the hills are ready for cultivation earlier than black
ipoils which are more remote. [n light seils thev often raise two
Frops—u cerenl, generally Cumbu (Pennisetim typhoidewm), and a
use—while in the heavy soil, the season being later, only one erop

possible.  In the latter type of soil the usual rotation is Cholam

Norghu), cotton, and Bengal gram (Cicer arietinum). Besides

hese. there are garden and wet lands. The former are commanded

v wells, while for the latter the sources of irrigational supplies ave

e channels or tanks. ‘The supply of water in the wells m

wlen lands is fairly steady throughout. The water is lifted by
( 265 )
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means of mhotes drawn by bulloeks which walk up and dofy
steep ramp. Three crops, two cereals, geperally Cholam ai Ra;
(Eleusine coracana), and an industrial erop like tobacco, are Tai&:&‘
These are very intensively cultivated with heavy applicatiyy, ;
cattle manure. .

Tn wet lands there is only one crop—paddy—though sugare,
is also cultivated in small patches. Green leaves for paddy y
sheep penning for sugarcane are the recognized manures, [
obvious that whether it be for cultivation, irrigation, or may
the garden land ryot is in continual demand for cattle. '

With regard to cattle, Coimbatore is exceptionally privﬂeged.
Gituated in the Kangayam country which is famous for its rema].
ably good breed of cattle, Coimbatore enjoys the enviable positior
possessing one of the finest types of working cattle, both for mhy,
and draught purposes. Tt alse draws on Kollegal grazing trag
for a large proportion of its working cattle. The cows of this hrex
(Plate IV, fig. 1), however, contrary to one’s expectations, are by
poor milkers and are maintained more for breeding purposes thy
for their performances at the pail.

The grazing grounds for cattle in the neighbourhood are w
abundant. These are, however, available a few miles distant nex
the hills, where the hill tribes— Irulars—graze cattle for a nomug
fee during the off season. Stall-feeding is a necessity, althoul
{here is a kind of grazing obtainable, throughout the year, outl
tank bunds and roadsides, which carries with it all the evils whik
commupal grazing entails. The bulky food consists of any anl
able green fodder like cholam and ragi straw or green grass. Fu
concentrated food, cotton seed is given twice daily along with s
cholam water obtained by soaking the grains overnight. (Cakes it
bran are little known. When dry, the animals are put on edf
ration.

Cow keeping being unprofitable, the buffalo (Plate IV, fig. ¥
the mainstay of the dairy industry. Being an animal which thrive
on rather coarse food such as that rejected by other live-stock. an
one which can without prejudice be put to work in wet Jands, sk
not milking, the mileh buffalo is sought after especially on aeeout



PLATE V.

Fig. 2. A Coimbatore buffalo.
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lf the mi'k which is better both in -quality and quantity than the
s, Popular sentiment, however, amorg the educated clagses

against buffalo milk owing to the belief that 1t is prejudicial to
Ee health of young children. The average buffalo justifies itg
istence by yielding 10 to 121h. of milk per day, and such an apimal
worth about Rs. 75 at the presont prices. The upkeep of such
b animal per day is about 5 annas, while the milk it produces is
orth annas 10 to 12 at 1 anna per pound. Cheaper animals can,
i ourse, be had which yield correspondingly reduced profits, Their
intenance through the dry period presents no great difficulty.
:d milkers are disposed of, as soon as they calve, even at a small
!ss. : '

The dairy industry is also carried on as a subsidiary source of
wme by cultivators who are either tenant farmers or peasant
oprietors.  These are ilsually Tamils of whom Goundais, Vellalas,
pi Konaris claim particular mention. Besides these, there are
fo sections of the Telugus, namely, Gollas and Kammas, who
puizrated into these parts from the north and are re ckoned to be as
ol cultivators as their Tamil neighbours. '

Auorg these those who possess garden lands are fairly well-to-do,
8¢ uclude in their herd a few milch buffalos which supply milk,
ds, and ghee (clarified butter). The ryot does not keep more
falos than he can find a use for, but a landlord owning 10 acres
Wi probably have two or three buffalos in milk, and the
plus milk generally goes to meet the needs of the town. The
isint proprietor, however, contents himself with only one, rarely
I The usual custom is to have two animals, one of which is
Fays in milk.

Ol the castes mentioned above, Konaris are professional
Mers in ourdsg and ghee. Their condition is not so prosperous
Wt of Goundang and they prefer cash transactions to monthly
Wements, The trade is entirely in the hands of the womenfolk.

%eps 4 woman fairly indeperdent of hor hushand for her daily
“saties, bosides savin

g her from earning her livelihood as a day

Ut Though it means a good part of the day spent in the

" she prefors to carry her headload inasmuch as she gets her
5
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business done and contributes her share to the village gossip wy
she Joves so much.

Let us consider the profits of this ghee trade. From a pygy
yielding 10 1b. of milk daily, § Ib. of ghee is obtained, accordiy,
actual tests. At the present prices this is worth only 5 annas, Ty
is therefore too low a figure to derive any profits from. The g,
is, therefore, heavily adulterated so that it fetches nearly the v,
of 10 Ib. of milk. Besides ghee, she obtains curds which die dily
to make up 15 to 20 1b. which will sell at about R. 0-2-6. Thist}
is probably the profit in the transaction. At the present ratesyp
ghee manufacture is certain to mean loss, and the only course ly
the traders is to adulterate it and thus keep the price aghy,
possible.

The existence of the College Dairy in this vicinity has crees
market for some portion of the surplus milk of the locality, |
obtains from the surrounding villages milk totalling up to ahn
400 1b. daily. This milk is put through the separator, and 4
cream is pasteurized and converted into butter, which finds ant
sale not only in Coimbatore but in different parts of the Presiden
The average monthly sales of butter alone come to about T lb
besides digposing of rich- fresh milk obtained from a good herb
cross-bred and country animals (Plate V, fig. 1). A good portimi
the separated milk used to be sold at 4 ples a lb., but recewtly
price was raised to 6 pies and even at this rate there seems ol
good demand. The College Dairy has thus demonstrated an s
to the ryots, to the peasant proprietor in particular, in whith d
may be included the day labourer and the Government peon v
meagre income is insufficient to support his family in conft
Fven these realize that there is profit in a milch buffalo, and b
one of the arguments once brought forward by a peon in defe
of a second wife was that a buffalo would maintain her !

Yet another industry has sprung up in the last decadem’
gurrounding tract, which is certainly not indigenous and whid
ot unworthy of our consideration, if not merely for its il
merit, at least for its popularity among the village folk.

Reference has already been made to the nearness of (0
batore to the Nilgiris. These hills, besides Leing the sud
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= A creamery man with a separator, and brass vessels. Note the method
of packing the tin containing cream ready for transport to the hills.
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sdqu TteTs of .the Madras Government, attract in summer
[meso 18 visitors. Besides, the fertile soils of these hills, com-
ed with the climatic advantages, offer cxceptional facilitles
o the cxistence of a fairly permanent population, which, being
sostly Jouzopean, has created a demand for dairy products in the
e of milk and butter. To meet this demand a special industry
as beev. organized.

4 little over 15 years ago there came to the hills a yourg Parsce
o busivess.  With the foresight and busiress acumen which seem
o be irhezent in his race, the Parsce grasped the situation and set
umself to solve if. There was a large European population in

Scale, 4 miles=1 inch,
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Meap showing villages in Coinbatore taluk where creameries exist.
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need of genuine dairy products. The local supplies were hayy,
sufficient to meet the demands for milk, but where was the by,
to come from ? He started with the hill buffalos, but the demapg
soon outweighed the supply. Then he visited many villiges j
the neighbourhood of Coimbatore and established a sub-statiy,
within a couple of miles of Coimbatore and arranged for ay agent
who purchased’milk in the neighbourhood, separated if, 5y
sent the cream by rail to Wellington, while disposing of ¢,
separated milk locally as best as be could. He could hardly toug
50 1b. at that time. The Parsce made friends with villagers, o
even went so far as to obtain for them cream separators fi,
and appointed agents who supplied him with cream. The reg)
has been that to-day there is a chain of villages dotted all along ts
railway line running north to the hills from Coimbatore (vide Map), i
which there is a well organized system of cre ameries, run for all intents
and purposes on business lines, and at the present moment wit-
out exaggeration it could safely be estimated that about 3,000 I
of milk are being dealt with daily in the season at these creameris
in about nine villages, excluding the town of Coimbatore itself.
The management of the creameries may now be considered
Although the supply of milk is in the hands of the cultivating classs.
the management of the creamery itself is not with them. Te
creamery man is of diverse callings. He may be a petty buidig
contractor, or a discharged cook of a wealthy landlord, or agains
poverty-stricken weaver thrown out of his trade. Sometimesbe s
a Christian originally of an enterprising caste, or a leisured villt
postmaster, but hardly ever a genuine cultivator. The farmers vies
this enterprise with suspicion, probably because creameries are s
culative concerns and naturally the ryot looks well hefore he leaps.
They, however, admit that there is money in it if properly run. Ti¢
creamery draws its supplies of milk from the cultivating clas®
of the villages in the neighbourhood. The creamery itself is a p!
of the dwelling house often rented for the purpose. It is juvariabls
an ill-ventilated and insanitary corner of a main room in whic‘h
children play and women cook. Or sometimes if the owie*
desirous of having more ventilation, he makes use of the verandad
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where jedestrians and flies congregate. To such a place the milk
s brought by the village women, frequently in open copper vessels,
Jover gerlier than 10 o’clock, and the creamery is at its busiest
satween that hour and noon. The milk is tested by the lactometer
in each 0ase, not filtered but poured into large copper vessels after
the quantity is measured. The woman gets her book filled in, and
while doing so the creamery man makes a large allowance for any
suspected sample. He' then records in his register the quantity
purchased.'?'Any reduction in milk is generally echoed in a protest,
puf the womai: has the cure for it in her own hands.

To encourage customers to bring more genuine samples, certain
qeameries adopt different prices for milk, but it is not likely to
work very satisfactorily as they rely entirely on the lactometer which
at best 1s only a rough andready test. '

Fat analyses of samples of milk taken at random from some
reameries are tabulated below, and give an idea of the standard of
quality maintained in them. The milk is Invariably buffalo’s but
wmetimes there 1s an admixture of cow’s.

(

Village 1 Bo. 1 No. 2| No. 3| No. 4 No. 5 Average®
% % A % %
Ganapati 65 45 38 | 42 48
Kiranattam 53 52 P o 54
Bavuripaliem 54 50 55 54 49
Papanaikampalism - 33 21 46 39 55 46
Perianayakkanpaliem 70 66 &2 0 B85 52 1 66
Vellakkinar 67 1 48 ‘ 990 ‘ 71

| ' i

* The average sample was taken from a quantity of milk varying from 100 to 200 b,

Taken all round, except in Papanaikampaliem where the
milkis exceptionally bad, the samples are of fairly good quality, and
especially so in Perianayakkanpaliem and Vellakkinar which are
fer from the evil urban influences. The creamery men pay at 16 1b.
Per rupee in the last named places, while in the others 20 1b. per
Tpee is the rate. ,

The equipment of the creamery cannot be simpler. . It consists
of 2 separator usually secondhand, the size depending upon the
Yantity dealt with. The separator is of various makes, but the
Wnmonest, is Alfa Laval. Diabolo and Heinrich Lang Manoheim
% also found. A lagtometer (metal or glass), two large brass
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vessels, milk measuring cans, and a number of old kerose:s ty
make up the rest of the equipment (Plate V, fig. 2).

The following is a rough estimate of a creamery as equippy
ahove :—

Ra. as. p,

1 Separator (secondhand} .20 0 0

1 Lactometer (metal) . L1000

2 Brass vessels . . .. 300 0

2 Measuring vessels . . 200

12 Kerosene ting . . 600
208 0 Oor

roughly Rs. 300.
Let us consider the returns of one who has no room rent to par
It is estimated that 300 Ib. of milk produce 1 tin of cream Weighiﬁg
about 36 Ib. His expenditure is as follows :—

Rs. as p.

Cost of 300 1b. miik @ 20 1h, per rupee Lo 180 ¢
Cooly from creamery to railway station . . 010
Railway freight on one tin from creamery to Wellmgton RV | 2 ]
One girl to help in washing up - . L 020
Depreciation on separator, ste., per day [V
1512 0

The dairyman pays the creamery man at 11 annas for ever
pound of butter manufactured, and the usual proportion of butterts
cream is between 66 and 70 per cent. ; so that from 1 tin of crem
about 24 1b. of butter is obtained which is valued at Rs. 16-84,
and this mears there is a gain of orly a few annas by the transaction
Where then is the attraction for this industry ¢ The townsman his
of late found separated milk to be a good substitute for milk. Ths
finds a ready sale in coflec and sweetmeat shops, in Hindu hotek
and in fact even in well-to-do Indian homes, If the creamery i
at all get-at-able, there is an excellent sale for separated mik,
so that, even at a conservative estimate of 3 pies per lb., there 58
net gain of about Rs. 8, provided the whole of separated milk 3
disposed of. This, however, is not the case. The creameries ot
not all situated near a large town like Coimbatore. Even tho¥

which are more favourably situated, are sometimes unable to dispost
of:it owing perhaps to a dislocation of trade due to epu‘emms il
plague. Wherever conditiors are less favourable, the sopatetd
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ik is converted into curds and sent either to Coimbatore or railed
, Palghat where demand exists for curds. If this is not possible,
en the separated milk has to be thrown away. These all mean
Juctior. in profits, so that if Rs. 3 per day is obtained under
ceptional conditions even a rupee under less favourable circum-
ances i3 not too little to be ignored. It is clear, therefore,
at the larger the quantity of separated milk sold, the greater
1o profits of the creamery.

[t may be quite a pertinent question to ask if this enterprise
3 beent successful throughout. As in every other enterprise, this
;s ot been. without its pitfalls and some have profited from the
ilre of others. It cannot be said that every one succeeds. The
fter’s attentlon was drawn to a particular instance where a
amery man believing the words of a wily Mahomedan agent of a
ary at Madras, kept sending on cream until his liabilities went as
igh as Rs. 1,500 eventually, assisted by his old master, the
realller y man threatened to go to law. When settlement was made,
¢ was the loser to the extent of about Rs. 800 in the concern.

The conditions suitable for a successful creamery are : firstly,
hers should be facilities for the purchase of good milk ; secondly, the
reamery should be able to dispose of the major portion of the sepa-
ated milk ; thirdly, the creamery man must have businessinstincts ;
ud, fourthly, there must be a steady demand for the cream. The.
mall initial outlay, the little trouble attached to the business, and
be quick returns tempt a non-agriculturist to launch on this specu-
ttive undertaking. Granting that conditions mentioned above
rezvailable, it is undeniable that there is money in this business.

Should we trace the destination of the cream we should find it
til more interesting. One would notice while travelling in the
torning train to the hills, a number of kerosene tins packed in
langain sheaths arriving at Coonoor and Wellington. They contain
Team consigned to dairies. These are unostentatious in appearance.
De which did the greatest business had for its activities the
Whouses of a modest villa situated in an unfashionable locality of
ke town, Although the conditions were filthy to the extreme and
fhe methods of manipulation totally crude and unscientific, it was
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amazing how fine a product was obtained with the crear yjy
reached its destination in varying degrees of fermentation, 7,
knowledge of technique of the dairyman was nil, his appany,
was meagre, and yet he was daily manufacturing 100-12 Jp,,
butter ab the time of inspection and which he disposed of wip,
any difficulty in the neighbouring hill stations. Thanks ¢ g,
climatic facilities, the texture of the butter was good, althoy
there was a good deal of room for improvement in the matte,
cleanliness, Samples of butter obtaired from three dairie 4,
given below which speak for themselves.

——
Government g aiioing
Particulars Military l’lﬁﬁ“';’gm Cﬁonoor Revarg
articuiars Duairy, Vit airy MARgY
Wellington t Wellington
e T T e T T e ———
Moisture . 117 1416 i 781 | * Sent packed t
: ! papet  which g
i ‘ surhedlsome of g
! ! original
Fat . Y R Y B ¥ B e
§3olids, not fat... s 180 | 161 ! | S TR
Total TR L R (
—
§Containing casein 03 ' 049 50
Roichest Meissl number | 2964 T 2280 T Mean of two dety
{ ! i mivations, ¥ 1
| | way 4 very i
'E | butter.
Refractive Index corvected | 14319 14354 14351
to40° C, i :

The mapulactured asticle is placed in different sizes on dith
covered over with cloth ard sent round to customers who glads
purchase it at R. I per Ib. The recurring expenditure is sml
The water is cold enough to render the use of ice unnecessary. O
man isemployed in churning and another for selling. Even allowly
that he pays 3 annas a pound for initial capital, recurring expend
ture, and, establishment, the dairyman makes in the busy wasu
a clear profit of 2 annas on every pound of butter manufactusl
but during the off seasor he would necessarily manufacture s
This industry demonstrates clearly what an extensive demand et
is for dairy products around Coimbatore, and it does not peed mit
magination to peer through this vista into the future of the ol
industry in India managed with scientific and business lnowledg®



l‘HE SEASONAL FACTOR IN CROP STATISTICS -
A METHOD OF CORRECTING FOR THE"
INHERENT PESSIMISM OF THE
FARMER.

BY
G. A. D. STUART, B.A, LCS,,

Director of Agriculture, Madras.

Srurasrics of all sorts are usually held to be a very dry subject,
¢ properly comsidered they may be full of human interest—
pecially to the compiler—from the side-lights they throw on the
yehology of those who supply the detailed information on which
¢ statistics are built up. The war has shown us how valuable
nid be really accurate statistics of the production of the several
m crops in India. These figures depend on three factors—area,
mal outburn per acre, and the seasonal factor—which, when
itiplied together, should give the gross outturn.

So far as the Madras Presidency is concerned, the figures of area
ailable in arrears at the end of a revenue year are extremely reliable.
¢same cannot be said for the figures supplied in advance to the Direc-
of Agriculture for purposes of crop forecasts, but the modification
these s0 as to approximate more closely to the eventual final
wes affords that harassed officer an opportunity for the exercise
ugenuity in which a knowledge of the state of the season is not
mportant as an appreciation of the psychology of the village
buntant and the taluk clerk, and an estimate of the state of
mtmental discipline of particular districts. A taluk was found
eutly where no village accountant kept any accounts and where
figues were invented at the close of the year, or so it seemed—
tthat is another story, and for the credit of Madras an exception.

(215 )
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The figures of normal yield per acre are, in Madras, haseq "
large number of crop cuttings, mostly carried out by Settlonyy
Officers ; but it must be admitted that the figures in mogt i
are only a rough approximation to the truth. The writer beli,
that the only way to improve them is to abandon the taetho],
averaging a limited number of crop cuttings—which Aoy
to working from the particular to the general—and to revery
process and work from the general to the particular. If the y,
yield of a particular tract can be ascertained, then this total gy,
by the area under the crop gives the average crop per acre for g,
year. Do this for a series of years, and we obtain a most aceyy
figure of average yield per acre. The only crop for which
method has been tried in Madras is eotton. Fairly comly
figures of the cotton crops are being obtained from presses y
mills so that the average crop per acre for each important iy
is now known accurately for two years at least. Cotton i ¢
easiest crop to which to apply this method, because the local
sumption for hand-spinning is so small as to be negligible. Int:
case of food grains, on the other hand, the local consumption ist
important factor in estimating the total yield, but the writer helie:
that it would not be impossible to form a fairly accurate estim:
of the total yield of a staple food grain in a particular tract by
consideration of the average annual consumption per head dl
population together with the statistics of export and import by rail‘j
and sea. ' ‘

Thirdly, there is the seasonal factor. Any estimate of the toh
crop based on statistics of exports and mill and factory consumption
must of necessity be made in arrears, after the crop has been s
and moved. Such statistics can be used to tell us what the aver
crop per acre of the previous year has beem, as explained aboie
but they cannot of themselves tell us what the current crop QOWQ
to yield per acre, and it is this information which is required ¢
us by merchants, railway companies, and the public generall
To obtain this we must form an estimate of how the current ™
differs from our normal average standard. In Madras such &
estimate is framed by each village accountent. The area e
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of the crops in his village is classified by him under one of
heads, i.e.,, 16 to 13 as., 12 as., 11 to 8 as,, 7to4d as., 3to 0 as.
ares under each of these heads is totalled for the taluk and
Jistrict and & weighted average struck, and this is then reduced
, percentage, taking 12 as. as equal to 190 per cent. Until
year the figures thus obtained were published by the Board
ovente, in the annual Season and Crop Report, as the percentage
pormal crop obtained in each district. Now the village account-
like most farmers, is a pessimist and thinks poorly of most
x He is told that 12 as. represents a normal crop, but to him
ymal crop is the crop he would like to see, but rarely does see.
sequently the final integration of the estimates of the large
ber of village accountants always works out at very much
w 100 per cent.—it is usually nearer 75 per cent. This is only
t is to be expected. A normal average crop is not easy to
iege. 1t is difficult to bear in mind that the average crop
1 a large tract would have its fair share of crop troubles of all
ds. If shown a really average crop most of us would see sufficient
lts in it to put it down as much below 100 per cent. The same
jg will be noticed in the American cotton forecasts where the
sndition figure ” of the crop is always below 100 per cent. This
 is frankly recognized by the American Department of Agricul-
¢ and explained by stating that the normal crop which corre-
1ds to their 100 per cent. is admittedly a crop without any serious
ects and therefore considerably above an average crop.

As stated at the beginning of this paper, the total yield of a
P is estimated by the following formula :—

Total yicld = Area x average yield per acre X seasonal factor.

Yow to obtain an accurate result the second and third factors
s refer to the same standard. If the second factor referred
¢ somal crop which was considerably ahove the average, then
vould be right to take the yield of this “ normal” erop as the
} per cent. standard for the seasonal factor, and not the yield
Maverage crop.  But even the method of averaging crop cuttings
4 o good, bad and indifferent crops gives something much
% the average crop than a fictitious “normal ” crop, while
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the method of calculating this second factor by dividing the g
total yield by the average area, as recommiended above, gy
emphatically a real average crop and not any imaginary o

“Tt. therefore follows that our third factor should refer to , n
average crop and not to the good crop without defects f, W
the village accountant now instinctively refers it. A metpy
effecting this has been suggested by the writer and has been ady
in Madras since last year. The question is, “ What is an g,
crop ?’" The answer, which seems obvious when stated; |
which does not appear to have been so stated before, is “ip,
which the village accountant reports over a series of yeats.” Ty
for instance, a district where the integration of the estimate o
the village accountants has yielded the following percentag
normal crop of, say, rice :(—

—

Years.
[ - Average iy
| : | | 10 years
1906, 190711908 190%,1910/19111912 191311914[1915
e __,77}7;A,_*‘7_‘\
Percentage of | :
“normal " crop .. 68 | 79728581 {74 |72:83|67|75 756

Now, assuming that 10 years is a long enough period to ti
to eliminate seasonal fluctuations, it is perfectly obvious that
average crop in this case is the crop which the village accomt
marks as 75'6 per cent. on his scale. (We may also deduce th
the accountant’s mental standard of a “ normal » cfop Is one wh
is H1x100=323 per cent. above the average.) Now supp
that the seasonal factor for the year 1916 works out, on the s
basis, as 83 per cent. We then know that this season’s erop, 50 b
as we may judge from the village accountants’ estimates, is bt
than the average, and can be tepresented by 88100 _ 110 per cenl

756
if the average crop is represented by 100 per cent.

The process described above consists essentially in adjuiy
the middle point of the village accountant’s scale of estimam
so as to make it coincide with 100 per cent. Anything b
100 per cent. then represents a crop above the average of the ¥
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a1, aad vice versd. Considering that the figures with which

ate dealing represent the sum of a very large number of small
srations, we can place considerable reliance on them as being

elated with real differences in the crops of the different seasons,

, first thing necessary to enable us to make good use of these
pes is € reduce them to a fixed standard scale, and it is claimed
{ this has been done by the method explained above. It is
bably enough to take the average of 10 years as our standard,
Jif not, it i8 just as easy to take 20 years or even longer.*

It is also probable that the scale could, with advantage, be
odened out, either symmetrically or asymmetrically, It is
umed ab present that a 16-as. crop is double, and a 4 as, Ccrop
half, of an 8 as. crop, whereas the real ratio may be different.
t to evolve a formula for this correction would imply a detailed
dy of the variation in yield of crops with season and the correla-
n'of this variation with the village accountant’s estimates, a
ve of research which has not been taken up.

It may he mentioned that the correcting factor, 7.e., 100/75'6
th case taken above, should be worked out separately for each
p, and for each district. A detailed study of the figures shows
it great variations exist between different crops and districts
Madras. TFor instance, sugarcane Is always estimated at some-
gre near 100 per cent. presumably because 1t does in fact vary
iy little in yield under the conditions of high cultivation and
EIltinuoub irrigation.  And it is evident that the mental image
. normal crop formed by the village accountant is mfluenced
rthe gross yield of his village as compared with that of adjoining
iis. For instance, the rice lands of the Coimbatore District
b mainly concentrated in very fertile strips along the hanks of
Cauvery and its tributaries, while the few remaining rice lands
lthe district are irrigated from rain-fed tanks and are compara-
Nelv infertor, Consequently the average estimate (uncorrected) for

i Coimbatore usually comes out at nearly 100 per cent., the good
fimates made for the fertile strips outweighing the low estimates

* Tt has now been decided to take all years for which figures are available.
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made for the small area of poorer lands with which they ai.
compared.

This method of correcting for the natural pessimip g,
erop estimator can of course be applied to the estimates made‘
any agency, even to cases where the seasonal factor is estima::
for whole districts by one officer. But when the number of esting
with which we are dealing becomes few, the effects of changes iy
estimating staff, or even in the point of view of the indij
officer, become more marked, until a point is reached at whig
not safe to take the average of past years’ estimates as a sty
We lose, in fact, the smoothing-out effect of large numbers, y;
in the case of the estimates framed by village accountants i
us a firm basis on which to work.



yE NEED AND OBJECTS OF A SOIL SURVEY IN
THE PUNJAB.

BY

B. H. WILSDON, B.A,

Agricultural Chemist, Punjub.

Tag object of this paper is to draw attention to the need in
i of systematic soil surveys. The paper was originally read
efore the Lahore ﬁleeting of the Indian Science Congress, but has
ice been somewhat altered and extended. ‘

The elaborately organized work of the American Bureau of
ulls is an example of what a systematic survey can do for the
giculture of a country. The productive capacity of the soil and
ts peculiarities must always be the first consideration in applying
dentific methods to agricultural practice, and it is only with such
mowledge at its disposal that the Agricultural Department can
wpe, with confidence, to educate the cultivator in the best methods
't working, and the most suitable crops for his conditions. Besides
 direct profit to the cultivator, for which the work of the American
Wreau of Soils has been responsible, in suggesting new and more
nfitable erops in localities where they had mot previously been
ttroduced, and in explaining and indicating the remedies available
or the treatment of infertile soils, the accumulated results of years
movide most valuable data for the soil scientist all over the world.

Work on more limited districts has been conducted on the
s laid down in the classical work of Hall and Russell in many
{ the counties of England and Wales and has had far-reaching
fegult,

( 281 )}
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With the exception of limited areas in India, no SVteny,
survey of soils has been possible in the short time the Agriculsy,
Department has been in existence. Confronted with the enory,
field of work which is open to the investigator of Indian agriolt
problems it is not surprising that amongst much that has heen g,
there still remains the formidable task of standardizing the rey,
Besides the submergence of this necessary work by the mere s
of other and obvious problems, two tendencies must be recogiy,
ag deterrent. The first is the tendency to investigate the abney,
rather than the normal; the second is the practice of Tefery
analytical results obtained in India to the standard types isoa
by workers in other countries, England and America. In the absey
of a thorough knowledge of normal Indian soils and their agigl
tural properties, this is the only course which can be adopted s
present. But the necessity of detailed study of our own soils my
not be lost sight of. When the influence of the various fact
which so profoundly modify the properties of soils, which fi
their chemical and mechanical composition seem similar, has b
thoroughly elucidated, the practice will be admissible and profiatk
but not till then.

Besides the direct agricultural value of a thorough knowledg d
the typical soils of a district, a soil survey should prove of sty
the Revepue Department, especially in connection with stk
ment.

A more direct application is to be found in uncolonix
tracts which are capable of irrigation. A trained staff, withaf
cient systematized experience behind it of soils in similar tras
should prove of great value, firstly, in determining the prospecti
value of the land which it is proposed to 'f)ring under cultivation
secondly, in influencing the design of the canal system; and. thirdlr
to the Colonization Officer when the district comes to he sefthl
My point can best be illustrated by reference to actual examples

The Lower Bari Doab Canal was designed to irrigate 87104
acres, and was expected to derive Rs. 38,51,109 in revenue. Fi
main types of soil are recognized : Bara, Bari, Maira, Kalrathi, 8%
Dhaya. Bara soil is characterized by intense hardness. It is qui
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| rings when struck as though it were cast ivon. The

ert, v L . . .
e f¢ o characteristic feature of the landscape where this soil
gr\e<ellf~ [t i3 usually low lying, and water stands on it for a
o time.

kel

Bari suil is similar to Bara but not quite so bad. Kalrathi
3 rather Jifferent type of soil characterized by a hard crust which
ptain# considerable amounts of alkaline salts. The crust s
Il defined and can be cracked off, the thickness varving from
to 4 inches.

Vlaira is a loose sandy soil, and Dhaya 1s very uneven land of
locks and ravines. The area covered by these types is as follows :

Acres

Bara ... - . 104,163
Bari . - ..o 15,093
Kalrathi . L T8583
Muaira ... . 19,706
Total Lo 301,545

0f this the Revenue Department consider 121,091 acves as
oblematically culturable, while the residuum, 186,454 ucres,
dassed as unculturable.  Thus 23 per cent. of the total commanded
v 3¢ bad land.

The annual-land revenue and water rate (gross) on thix area
it be put at Rs. 12,00,000. If we take it at Rs. 10,00,000 net
isaver one quarter of the total net revenue (Rs. 38,51,109) expected
am the Lower Bari Doab Canal and over one-eighth of the total net
come expected from the Triple Canal Project as a whole.

Unfortunately, the survey was made after the canal was under
mstrnetion, Now the canal is there, all that remains, in order to
we the project from financial failure, is for the Agri-
wrural Department to see what can be done with the 186,000
aes “unculturable soil ” and 121,000 acres “ problematically
tlturahle

The process of canal colonization is seen in its early stages n
he tase of the Sind Sagar Project. Between the Indus and the
lenals we have the districts of Mianwali and Muzaffargarh. which
e mainly arid regions with scattered and small tracts where well
Mgtion is practised. The scheme is to draw off water from the

[}
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Indus at Mari for the irrigation of this tract. The rougl; Py

is being drawn up on results of previous Government of Indiy sy, "
The Survey Department w ill now make a detailed survey b(‘fq
construction commences. Some analyses of soils of thi, fh\tn
have been made by Hooper, which are reprinted in Table | .
chemical analysis is available and the samples are too b(‘.dttel’e{l i
obtain any very clear idea of the nature of this soil. 1 understyy
from officers who have toured in this region, that a large DYooty
of the soils are sundy, and this fact, apart from their agricaly,
value, should be taken into account, in designing the canal, by y,
Irrigation Department. An examination of the permeagihn
of the subsoils would enable a prediction of the possihility 4
dangerous secpage to be made, and would thus allow of the ‘ddﬂ}.m
of preventive measures, such as water-proofing, in the desy
The importance of taking seepage into account in the designhjs
fully realized by the Irrigation Department, whose experienc j
other colonies has shown the difficulty of attacking this evil o
the canal is built.

The supply of water in the five rivers is not inexhaustible, ui
there must be competition between the large tracts which arw
open to irrigation, for the weaith they bring. The probable vl
of the land, when irrigated, must be known when deciding conflicth
claims, and this knowledge can be obtained only by a systems
soil survey.

The first step in systematizing our knowledge of soils is, of coms
to devise some method of classification. In the Punjub we
dealing for the most part with a vast tract of alluvial deposit. a
consequently a geological basis of classification, as has been nsedl
other countries, is impossible on account of the lack of differr
tiation. This does not mean that the diversity of structure &
agricultural properties of the soils met with will be less marked

The American Bureau of Soils bases its primary classfo
tion on the origin of the soils ; this first classiﬁcation regults i O
establishment of large soil * provinces.” The next subdivis®
is effected by considerations of colour subsoil conditions, ete. &“d
enables a classification into “ series ” to be made. The < geries”
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2

are then divided up into “ types’
constitution of the soils composing them.

The value of mechanical analysis in the examination of .
18 too universally recogmzed to need much comment. Inyg
Punjah, this must serve ag our main basis of classificatioy A
Lyallpur a centrifugal method of separating clay and silt fuac,,
as introduced by the American Bureau of Soils, has been adue
and found to give satisfactory results with a great economy of tj,
A specially constructed shaking-machine enables twenty-four stk
to be prepared for analysis at one time.

A simple method of dassifying soils, based on their mechy;,
analysis, is required when dealing with a large number of specitne

according to the mechy;

The series of fignres by which the result of analysis iy
expressed is not easily comprehended, or amenable to a Avstey ¢
ataloguing. A graphical method has many advantages, sinm‘
position of a soil, with respect to standard types, can be seen 4,
glance.  Moreover, it is possible to indicate by the size of the ey
representing a soil the limits within which variation is allomi:
for a particular soil.  The method which T have adopted provisa
ally consists in plotting on a triangylar diagram the percentage:
silt, sand, and clay. This has several advantages over the meths
adopted by the American Bureau of Soils for the purpose, s
the percentage of the third component can he read off the dlaorr.
at a glance. The diagram used by them is reproduced as Diagran]
1t must be remembered that the sizes of the fractions corresponty:
with silt, sand, and clay, differ in the two cases, as shown in Tabk[
below. This acconnts for the fact that soils appear to be dase

Tapre 11.

SaND St i Cray
Limits of diameters i ; R
in millimeters

i Maximum  Minimom | Maximum ¢ Minimum | Maximom  Mini®

o . |
American 240 005 005 0 o L 000h
English 10 004 004 0-002 \ 0:002

as 013*}’g In one (hagldm which may con‘mm 5 per cent. IN of te
constituent than the other.  Thus in American : analyses al | partte clestt
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; diuneter than 0:005 mm. are considered as clay, while in

glish analyses 0002 mm. has been fixed as the maxinuuy limit.
o3 . . X
o fourteen compartments into which the diagram  has  been
Cided, ropresent mechanical constitutions within the following
poits.
Tasre I11.
s
PERCENTAGE
Description — e
Sand Silt Clay
SO0 mm)  (F0002 mm.) (0702 mm,)
bl . . 475
lyLoam I .. . -+60
anf') o” Lo - - 7}799
cavy Sandy Loam o =15
boam 1 . +48 ;
| .. L —45 .
il - 7 —60 |
L . . —50 |
Y —40
it . N ' —30
Eearysilt Loam ... . —20
jay Loam T .. . —60
AR B R T

sy ) - 70

! Xore.—A + sign'is placed before a minimum limit, and a — sign Lefore a maximum,

Diagram 1T contains analvses selected from Punjab soils and
uhsolls, Nos. 1 to 30 are Lyallpur soils: 81 to 38, Gurdaspur ;
Wto 70, Montgomery ; 71 to 75, Karnal; 76 and 77, Rawalpindi ;
wl 78 to 84, Kangra.

his method of classification does not take account of the

ubilivision of the sand and silt fractions, which 1s effected in
techanical analysis, and therefore does not afford a comiplete repre-
etation of the constitution of a soil.
‘ For classification, however, while the broad tyvpes thus
bitinguishied may be sufficient for most purposes, it will be
dantageous to devise a method by which the description of the
echanical type to which a soil belongs may be made as complete
B possible,

For furthey differentiation of the seils falling within the com-
Tt ty tepresenting the main mechanical types, the method of

Pl(Jtt].I]U th s : 3 . fine silt fine sand
¢ 518 ‘ o, e sHt R my st g
g logarithms of the ratio Sieoand DRSO g
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been found to afford a ready graphic method. Diagram [} g,
this done for soils of the types L1, L2, L3, L4, and SL1. 1t will}
seen that soils which, from their position on the triangular diag,,
appear to he widely different in character, show up relatioyg);
with one another which would not be expected. This fact
have some bearing on the similarity of origin or condition of dgpol
sition or alteration of the related soils so associated, but niore g,
must be forthcoming before any definite conclusion can he dray,
this point. Thus most of the Montgomery soils obviously fy;
a class together. Standard types of English soils show greg
similarities with Gurdaspur soils, but several are unrepresssy
by Indian example in the soils included in the diagrams
dividing this diagram up into areas, it would be possible to arralﬁ
a system by which a soil which falls in a certain compartment Shoui\
have this indicated in the type “formula,” but more data, i
particularly data as regards the agricultural properties of the wi
must be forthcoming before any system proposed can hope o
anything but conventional. Except for the fine gravel a
formula such as 15 proposed would provide a complete expresis
of the mechanical composition of a soil. It must be clearly ey
nized, of course, that the importance of mechanical type may
over-estimated as regards the agricultural properties of a si:
all that is proposed in this paper is that it may be made to sem
as a reliable and convenient basis on which the study of soils
be conducted.

As has been pointed out by Hall and Russell, in the pres
state of our knowledge this must be an empirical process. gt
cultural properties must be determined by observation T
reaction of the soil to manures cannot at present be prediued
from a knowledge of the chemical composition of the s
alone.

By far the most important factor, particularly in the Plll}iﬂl‘*
is the behaviour of water in the soil. Hall and Russel h:ﬂ‘?‘
stated, *“ indeed one can go so far as to say that a mechanical amlys
can only be fully interpreted in terms of -the water-suppl® !
1z of course not the properties of the fractions that chauge te
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ser-supply changes, but the relative importance of the part they
av i crop production.” The actual medium in which plant growth
klea‘ place is not the only factor. The character of the subsoil
| have a greab influence on 'the moisture equilibrium in the soil
{ data on the point should be collected. In the Punjab, where.
) much of our agriculture is-dependent on irrigation and where
fimatic conditions are so constant, we have a great opportunity
f determining the relative importance of these factors.

We may summarize the factors which must be studied in a soil
ey ‘under four heads.  These are, firstly, the constitutive
uopevrties, by which is meant the unalterable properties of the
pustituent_ particles of a soil. Secondly, additive properties, by
phich is meant those properties of a soil which may be expressed
jsa sum of all the properties of the individual particles composing it.
fhirdly, eolligative properties, which, while depending on the
roperties and relative amounts of the individual particles, by reason
{ their interaction on one another, cannot in the present state of
jr knowledge be calculated. Fourthly, we may class together
ks ausidental or variable all those properties which are under the

ontrol of the agriculturist. Under these four heads we may
keation the following factors, which it is our ultimate aim to he
ble to correlate with the agricultural properties of soils mentioned
inder (5).

(1) Constituiive. The mechanical and mineralogical consti-
tution of the soil and subscil.

(2) Additive. Physical properties, e.g., specific heat, density,
surface. Total chemical composition.

(3) Colligative. Moisture equivalents. Pore space, trans-
mission constants, available analysis, the determination
of the composition of the soil solution.

(4) Variable or accidental. Organic matter content, aggre-
gation (flocculation). Salinity, acidity, or alkalinity.
Subsotl water level, etc.

(3) Agricultural properties. Bebaviour of the soils  with
crops  and manures, found ewpirically.  Cultural
treatment, etc.
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The study of all these factors is necessary and no oue (y,
of more importance than another. For the separation of ‘“ﬂs'i.;z
types, as a basis of classification, properties must be used wjg,
truly constitutive. Additive properties merely give us the y,,
of the summation of the variants ; colligative properties we gy, X
yet in a position to understand. In this paper the use of
nical analysis is advocated for the purpose. At present
seems no need to make the broad fractionation of particles at py,
conventional, of greater fineness, but as our knowledge ine,
this may be necessary. All that is proposed in this pape i
method by which the ordinary mechanical analysis can be yy
of greater application for the description and classification of y

As regards the Punjab, steps are being taken to provigey
necessary stafl for this important work. The question of tle g
nization of similar surveys in the other provinces of Indis v
probably arise in time, and when this happens, it is to Le hope
that it will be possible so to co-ordinate the work that req)
obtained in one province may be available and of use to winke
i another.  This is a question of standardizing methods and 1L
provision of complete information of the soil types studied.

The actual survey work will probably best be conducted |
the Provincial Agricultural Departments, but some centril o}
for the co-ordination of results will be necessary. Without a s
organization and a specially trained staff, the characterization
study of soil types will be a very slow process. Moreover it!
essential that the analyses should be rigidly comparable. If th
lines of work were laid down, in the ordinary process of roui
analysis. much information, which would be of subscquent ue
would  be collected. A proper organization would, Tlowerer
probably amply repay the cost of its maintenance by its dir
agricultural value and the speed with which & sound Dasis for the
application of the Science, which it is the aim to secue ¥
agriculture in India, would be attained.



SOME AGRICULTURAL ASPECTS OF THE
HOSUR REMOUNT DEPOT,

BY
R. CECIL WOOD, M.A.,

Prinet pal of the dgricultnral College und Research Lnstitute, Coiybatore,

A Rexount Depér naturally mplies horses, and horses have
o be fed. Consequently a large share of the activities of the
éstablishment are devoted to the production of keep in all forms,
The agricultural side of the depét s thus an important one, and
tis with this aspect that this note mainly deals. It would of
wourse be possible to grow all the food, hoth bulky and concentrated,
that 1s wanted, but for various reasons this is not practicable : it
would imply & very much larger area, and more extensive staff
ad accommodation than is desirable. It is clear, however, that
wery effort should be made to produce the bulky fodder needed,
g to the expense of ireight, and the special value that fresh
ludder possesses, and so we find the land which forms part of the
depot devoted wholly to the production of fodder of une kind or
awother.  Kven of this, suflicient is not produced on the estate, and
¢ comsiderable quantity has to be procured from outside, Dotk
dty and green.

the Hosur Depét is situated on undulating red soil of lateritic
aigln, of varying depth and fertility. The lower lands, receiving
the wash of the uplands, consist of a deep durk brown to grey sandy
baw, while the uplands are sandier, and paler and redder in
wlow: Loth have the disadvantage, which is so often found on
these soils, of baking very hard on the swiuce when dry, and at

( 291 )
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the same time being uncomfortably stieky when moist. Tpj iy
not make them any too casy to cultivate.

The area comprises both dry and wet lands, the latter beiy
fed from a small rain-fed tank, and heing naturally at tie lOWe;
end of a valley. This circumstance increases the sharp (listincri(.[i
drawn above, between the dry uplands and the irrigated botte
lands.

An additional water-supply would have great value, py ;
view of the fact that a boring has been taken down nearly 20,
without success, it does not seem likely that such can be obtaing

The problem, then,is to produce the greatest quantity of yy;
tious fodder with the means available, and here the mahure-supp!}.
is undoubtedly a great factor. The quantity available is
greater than would naturally be the case in any system of an
farming, and it is, from the circumstances of its production, i
doubtedly of good quality. It is no doubt to constant hey
dressings of this substance that the change in colour of the botwé
lands is largely due.

On these lands, lucerne is the staple crop, and a verv g
crop is obtained, though not without certain difficulties. Ra
or moles damage the plants considerably by gnawing the ron
and gaps are consequently formed in the field. The crop ik
suffers, but not severely, from blight. These, and the plentif
crop of weeds, limit the life of the lucerne to about two years, ale
which the land is ploughed up and replanted. 1 was told thi
something over 200 Ib. of (green) lucerne was obtained ata cost ofw
rupee, and the annual acre yield is in the neighbourhood of 23
This yield is large, and the land is probably yielding its maxiw
About the best method of sowing the lucerne, there is less certant
The two methods found practicable are flat drills with frequent it
cultivation, or beds with a cessation of weeding after the fint )
months, when the crop has become fully established. The questim
is perhaps mainly one of weeds, and these are certainly froubl
gome, but on such a short visit it is not possible to dogmatil?
The absence of any rotation is what strikes an agriculrm'ist i
it might be well to consider the possibility of a cleaning aopt
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fervals : either a smother crop of thickly sown - Sorghum ( Jowar:
folane) O Bulrush millet (bagra : cumbu) mixed with some pulse ; or
widely spaced crop, in which intercultivation could be practised

to a late period. ~The former is probably the better as a heavy
it of fodder would be obtained at the same time. Rhodes grass
1l (uinea grass are also grown on a fairly large scale; the former
s shown itself an excellent cropper.

4 word may be said here about the cultivation, which is largely
uried out by horse-power. For this of course no charge has to
» reckoned, but a man is needed for each horse and a third for
¢ plough so that the saving is not so great as it seems at first.
he plough T saw In use was a long-breasted type, an old-fashioned
oward’s Bedford plough, with two wheels, ploughing to a depth of
ar or fiveinches. It would be more economical to use a rather
seper plough, such as the 8. A. E. or Steel Eagle, with or without
re-carriage, and by yoking more horses save on the number of men.
here is little doubt that on both classes of lands. deeper cultivation
ould pay.  In fact, trenching, which implies the thorough inversion
fthe soil to a depth of 2 feet, is occasionally practised with success,
wough at considerable expense.

The next class of lands are those lying fairly well down the

opes. but without facilities for irrigation, and these are mostly
own to permanent grass. The treatment of these lands is usually
s take one or more crops of hay off them, and then to graze them
ta period. The fertility of the land, which is obviously high,
maintained by dressings of stable manure. These pastures are
‘garded with some suspicion by an agriculturist, to whom the
ltivation and regular cropping of the land appears more natural.
ut there is little doubt that, in the conditions of rainfall and
imate which obtain here, some of these pastures, for they vary
aymuch in quality, are providing as much fodder as the land
%y Teasonably be expected to produce. Provided grass can
D growing throughout the year, a condition which does not
sually ohtain on the plains, it can take full advantage of any rain-
il that ig received, which is not the case under any gystem of
¥ cropping.
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It is when we come to the higher lands that the vty
keeping the land in grass seems to fail. Not only are the "IN
seen here poorer in quality, but they do not cover the g
and of course give a very much poorer cut. Such layd ol
almost certainly bring in more fodder, if brought under tle oy
though different opinions may be held as to the extent t, Wlig
this change could be profitably introduced.

The matter is not easy, even with unlimited power, ang , luy
supply of manure. The lands are unkind, and are a very g
illustration of the need of judgment in deciding when the vy,
operations should be performed, and the necessity for spe;
carryink them out. A few days’ delay may result in the
baking to an absolutely brick-like consistency, with the reslt f;
all chance of getting a good tilth Is indefinitely postponed. y
then the weeds have to be remembered. Certain of the e
rooted grasses, among which Cynodon dactylon and Panicu reps
may he mentioned, probably preclude any rotation of arable i
and pasture land, and it would be necessary to decide once for |
which systen was going to be adopted in the case of any partials
field. The crops to be grown must be decided by trial: wii
fodder crops hold out the best chance of success, with “fl)
ploughing as soon as the crop is cut—which could probably be dw
with a machine--in order to get the land up belore the hot weatl
This should improve the tilth, and kill the weeds, and it is in ths
two directions that the causes of the failure of the crops thi
have been tried nust be sought.

The agricultural problems are, as 1 have tried to shov, ul
without interest, in view of the special conditions which obtus
The few suggestions made above are put forward with s
diffidence, as indeed must always be the case where the bl
agricultural year has not been experienced.



GOVERNMENT CATTLE FARM, HISSAR,

BY

CoroveL JOHN FARMER, C.IE, FROVS,

(Whief Swperintendent, Cioil Veterinary Department. Piyjab.

Tue following is a very brief history of the Hissar Farm since
;establishment in the year 1809. In that year it was placed in
e hands ot Major Lumsdaine and used as a camel-breeding farm.
1815 cattle-breeding and horse-breeding for the supply of stallions
e added.  Hissar appears to have continued as a horse-breeding
ntre up to 1848 or 1849, '

In 1853 it was decided to restrict operations to breeding
locks for transport and ordnance purposes, and in 1854 the farm
w transferred from the Commuissariat to the Stud Department.
was worked under Mr. Taylor, who held the appointment until
s death in 1863, He was succeeded by Captain T. Robinson,
o cartied on the farm until 1874, when it came under the notice
the Stud Commission, with the result that it was again transferred
the Commissariat Department, in whose hands it remained until
conmittee appointed in Fehruary 1898 recommended that it
oild he handed over to the Civil Veterinary Department for a
tiod of seven years, and on lst April, 1899, it was taken over
that department and has remained in its charge since,

The fiest officer in the Civil Veterinary Department to hold
Wge was Major Gunn, who was Superintendent from 1st April,
9, il 1909,

Lok over from this officer and remained in charge until
T_h Jue, 1912, when I was transferred to the appointment of
Tief Suporintendent, Civil Veterinary Department, Punjab, and

( 295 )
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Mzr. Branford took my place. The farm is situated in the Higs;um
trict of the Punjab and comprises an area of 40,000 acres, The y
before the Civil Vetermary Department took over had only gy
500 aeres sct apart for cultivation, but now there are about i
acres. These areas are divided into five blocks (Stables, Rher,
Chaoni, Mundiawala, and Sully). These blocks have heen enclyy
and the fields carefully mapped ont and numbered and the ey
each noted on an iron plate. This work, owing to the great iffeghy
to be contended with in removing trees, jungle growth, ]‘““‘”ilu‘z
lands, ete., took some time. and the results have heey Yo
satisfactory. '

The water-supply comes from the Western Jumna, hy
[ortunately the farm being at the tail-end does not always gt
full amount necessary in spite of the water-courses having iy
improved. The crops chiefly sown are oats, jowar (4. Sorghu|
gudr (Cyamopsis psoralioides), and lucerne.

Oats, 1f required, are cut green and supplied to the stock fiy
allowed to grow agamn for seed and bhusa. Green Joiwar is koo
and supplied to the stock, and ensilage is also made with it. The
are 25 pits [or this purpose. There are large tracts for grazhy
parts of which are set apart for making hay. The best 18 &
Pennisetum cenchroides [ver. anjan (Bagri), dhaman {Punjabi)),

The farm buildings comprise the following and are situed
some miles apart. v

(@) Home Farm Block, consisting of 15 large, walled ench
sures with stabling and veterinary hospital, godows
workshop, stackyard and Deputy Superintenden:
house. .

(b) Stable Block, consisting of 10 enclosures and stabling

(¢} Chaoni Block, consisting of 13 enclosures, stabling ad
Farm Overseers” quarters,

(@) Sully Block, consisting of 8 enclosures, stackvan
stabling, and Overseers’ quarters.

At the Home Farm all stock requiring more careful supervisi®
is kept ; such as cows about to calve, ponies and donkeys aboutt
foal, sick and debilitated animals,
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Ap the Stable Block only heifers are kept in the cold weather,
e Dot weather they are transferced to Kherwan., At the
«oi Block all male and castrated stock is kept. This place
druated on the opposite side of the railway line, so that the stock
jnable to get near the cows and heifers on the farm.

The sully Block is about five miles away from the Home Farm
{ due north of it In this place all the brood stock is kept.

Since  the Civil Veterinary Department took over charge
anate grazing paddocks have been made for pony mares, mules
| donkey stock.

Owing to no poliey of continuity and constant changes of officers
e Commissariat time, the Civil Veterinary Department took over
heterogeneous lot of stock of the following breeds: Gujarati
ankreji), Mysore (Amrat Mahal), Sindi, Nagori, Hissari, and Nellore
| their mixed offspring, with the result that heavy weeding had to
done. This work was started in 1902, when 1,500 cows were cast and
v bulls selected with the view of evolving a type. This, asall breeders
ow, took time and the work was very difficult, as the registers
pt up in the Commissariat time were very impertect and I had to
von types which I considered the best. All the Mysores or rather
xe showing Mysore, Nellore, and Sindi characters have been
minated. The specially selected bulls are issued to the Distriet
ards In the Punjab at Rs. 200 each, and are producing very good
ik, Foreign buyers are constantly asking for permission to pur-
ase bulls and cows from the farm. Two thousand rupees was
wred for a bull last year and would have been taken but for shipping
ficulties. Several young bulls have been sold for Rs. 500 each.
wshave heen sold for Rs. 250-400 each. This all speaks for itself,

All male stock not up to the standard for brecding is castrated
W issued to heavy batteries for Rs. 150 each. Heifers nnder
indard are weeded and sold to zemindars and others are auctioned.
be stock on the new farms in the Punjab has been purchased
" the owners from the farm.

There are at present 1,500 cows, 1,900 male stock, 1,679 heifers,
- pony mares, 100 donkey mares, 136 mules, 600 sheep, 197 donkey
s, 7 jacks, 2 pony stallions, 1 Arab, and 4 Arab mares,
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With the 1,500 cows there is one bull to every 50 cows, U
bulls are very carefully selected, and put with the herds ar £
of age and weeded out if their stock 1s not good. A herd bul
generally lasts until it is 10 years of age.

A register is carefully kept of all the stock, as is the cae g
the bulls. The cows are weeded out if their stock is not gwj
A cow is weeded out for age generally at about 12 years. ‘

A smal) herd of Montgomery cattle 1s kept to supply yy,
of this breed wherever required.

All the stock on the farm is branded on the left quarter W
the age brand, and on the right quarter with a brand showing 1}
gerial number of the vear in which it was born. These hrands
entered in the register so that the pedigree of each animal oy,
traced. A detailed note of calves born is kept. If the calf i,
weakling and dies or develops badly, ete., it is noted ; if the hull,
cow produces several ol these it is east. Barren cows, or o
giving insufficient nowrishment to the calf, are weeded out as syl
as possible. ‘

Bulls are issued to the District Boards between the ages o3
and 4 years. About three months belore issue they are taken Iy
nose-strung, stall-fed, and handled to quieten them. Al rom
stock 1s inoculated for black quarter at the age of 6 months e
they are weaned. The females ate transferred to the Stables wher
the heifers are kept and the males to Chaoni.

The heifers are carefully selected at 3 years of age, when th
best are transferred to the herds. The males are castrated vha
thev are nearly 3 vears of age. They are then taken up nose-struz
stall-fed, and handled ready for issue to heavy batteries.

Pony mares are kept for two purposes—for breeding b
and mules. There are now 4 pure Arab mares on the fam and
1 very good Arab stallion. This scheme has only just been arted
and it is expected to be a success. The Arab stallion it i¥
allowed to cover selected zemindars’ mares. The mares for ik
breeding are a good lot and the mules produced are issued £0 mowil
batteries ; any not eoming up to that standard are issued as masi
gun and transport mules.
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poikey mares. This scheme was started in 1903. I was
qted to purchase the best countrv-bred mares available. These
o crossed by an Ttalian jack,  Caleutta,” for a short period,
o a change was made and an American jack was used; then
ther stallion, “ Farmers Boy,” and other farm-bred jacks were
{. The donkey stock on the farm is good—a very few of the
comntrv-bred mares are loft. The stock is carefully weeded
anly the best fillies are kept, the rest are cast and sold. The
¢ stock are also carefully selected hefore being transferred to
yict Boards as stallions. Mr. Branford is now inseminating
fey mares with pony stallion semen and one has given birth
jennet.
Shaep-breeding.  This scheme was started with a view at first
mproving the size and qualiby of mutton. Dumba rams were
sd with Bikaniri and Bagri ewes. The produce is good, the
p are bigger and the quality of the mutton good. Colonel
g then introduced the Merino and separate experiments
» canried out with a view to improve the quality of the wool.
Merinos were crossed with Bikaniri and Bagri ewes, There
marked improvement in the quality of the wool and the quantity
luced per sheep is increased. Latterly I purchased some Lohi
Kali breeds of sheep from the Punjab. These are being mated
1 the Merinos.
There is also a small flock of pure-bred Merinos. [t is found
ithe stock bred on the farm is smaller than its ancestor. The
¢is found to be the case in the hotter and drier belts in Australia,
m consequence the bigger framed Merinos of the more
perate climate have to he constantly introduced.



«NORTHERNS” COTTON.*

BY
G. R. HILSON, BSc.,
Deputy Dirvector of Agriculiure, 1T and ITI Circles, Madras.

Tz name “ Northerns,” as applied to cotton in Madras D
dency, is given to the indigenous cotton which is grown in the
of Dhone, Kurnool, Nandikotkur, Nandval, Sirvel, Koilkunth g
Markapur in Kurnool District, the Native State of Banganaplky
the same distriet, Jammalamadugu and Proddatur taluks n t
district of Cuddapah, and Tadpatri taluk in Anantapur District
produce of which is brought into market at Kurnool, Nens
Proddatur, and Tadpatri. A small amount of cotton from ik
Nizan’s Dominions also comes into the Kurnool market.

The crop is cultivated on both black and red soils and is alvs
drilled. On the former soils it is usually sown in dugs-
September with a small admixture of horse gram (1. biflorus),
succceded in the following year by Sorghum mixed with green gu
(P. mungo). On the latter soils it is sown a little earlier md:
usually mixed with Italian millet—two lines of millet to one of cotter
In this case also the succeeding crop is uswally Sorghian mi
with one or more pulses.

Picking normally begins in February and continues inte Apr

|

The operation is without exception done very badly. Workd¥
not begin until about 10 4.3, when leat, bract and boll aze verr &
and no care whatever is taken to try to pick the cotton, clean. o
the contrary, the writer has seen capsules, leaf and small hrauche

* A paper read at the Fifth [ndian Science Congress, Lahore, 1915
( 300 )
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wratelv meluded in the pickings. Moreover, each cooly collects
o her pickings 1n one heap, which is placed on the bare ground,
ey epsuring that a certain amount of mud shall be removed
“dhe cotton. It is therefore not to be wondered at that this
gn has an unenviable reputation for dirtiness. Mill reports
¢ that on the average the blow room loss with this cotton is
« 18 per cent.

Ay pormally grown by the cultivator, Northerns cotton 15, in the
. o mixture of varieties of the two species &. herbacenm and
diewr. On the black soils, herbaceum is, as a rule, the predomi-
g species in the mixture, though sometimes indicim oceurs to
eatanextent as 50 per cent. Onred soils indicum 1s the chief
dient of the mixture, {requently to the almost entire exelusion
aqbacewsn.  Other cottons are also found, but only to a slight
ut, These ave chiefly . hirsutum (Cambodia and Dharwar-
rican) and G. neglectum (Gogupatti—Telugu ; Pulichai—Tamil).
Both of these cottons, herbaceun and indicum, have heen kept
1 observation at the Nandyal Agricultural Station ever since it
opened In 1906.  From the experience thus gained, it is possible
assify broadly the characters of the produce of these cottons
Hows —-

G, herbacenm G. indicum

i 38" ta 1" 34" to1”

th Weak to strong Strong

' White to creamy Red
Very harsh to soft Fairly soft

ig outtarn 2 to 32% 2210 267,
Clean to fuzzy Clean to fuzzy

The term ““clean ™ 1s applied to seed in which the fuzz n
icted to a small tuft at each end. 1t has also been noticed
the types with strong lint are always more difficult to
and that types with clean seed give lint which is long, strong,

Hn quantity, and, where the plant is of the herbaceum species,
e

The vield of each of these species has varied according to the
A and the field on which it was grown. Comparisons, made

T ¢Xperimental eonditions, of the two best strains of herbaceum
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and the best strain of indicum with the local mixture hay, i
: . 3t
the following results :—

Yield per acre in th,

Kapas* Lint
Local mixture 290 7
No. 2(herbaceum) 280 8
No.50  De. 330 100
No. 14 {indjcum) 340 Iy

* Unginned cotton,

These figures are the average over the last three seay
1914-15, 1915-16, and 1916-17.

The produce of the local crop, after being harvested, hasqy,
or less varied career before it reaches the buying firms, who purdy
cotton for spinning purposes or for export and sale to spiy
Zinning is done in Indian-owned gins either out in the disti,
in the market town itself. These are badly managed, and, sy
owners keep a sharp eye on the daily outturn, the lint is frequa
damaged and always contains a fair amount of seed, all of st
helps to make the blow room loss as great as it is. The use s
opener before ginning is a rarity, and owing to careless fuly
kapas is frequently mixed with the lint.

Kapos produced on black scils usually gives a fairly v
lint, while the produce on red soils usually gives a distineth!
lint. The lint is therefore sold under two names—“White Northen
and “ Red Northerns "—the difference in price nsually bemg b
Rs. 5 to 10 in favour of the former.

CoNDITIONS OF TRADE.

At Nandya) the trade runs on the following lines.

Parties concerned—

(1) The producer.

(a) The small ryot who, at the time of harvest, is badly b
of money and who, therefore, cannot wait his time for selling audl
to sell his produce as kapas and at a low rate, In this chs!
to be found a few ryots who have taken advances from midde?
and have contracted to sell their produce at a rate agreed I
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oh 15 gmeral]y considerably lower than that ruling at the time
p delivery is made.

() The bigger ryot who can afford to wait for his price or
Jave his produce ginned, ard is therefore in a better position to
gain thon are members of class (¢). Some members of this class
village widdlemen.

(@) The village middleman,

He buys kapes and has it ginned and is mainlv responsible
the mixing that is done, cither because he does not take the
jle to keep different qualities apart, or hecause he purposely
esa good quality with a poor to make a larger sample which will
;25 good or will be only slightly allowanced. The middleman
.o contract to the dealer and to the firms, but also sells on ready
very.

(3) The dealer.

The dealer makes contracts on the one hand with firms to
ver,and on the other hand with middlemen or ryots of class (b)
seive cotton of a certain quality, at a certain rate, on or before
endate. He also buys cotton and speculates on the market.

(4) The firms.

There are three Kuropean firms two of which own presses,
ore Indian firm which owns a press and a ginning factory, but
b s really only a combination of dealers who sell to any of the
r frms, Buying is also done hy agents of other Indian firms,
of Japanese firms who, however, cannot be considered regular
8,

Systern. The system is the pressed bale systeni, .., the firms
i lint and do not make final payment until the lint has been
ted and pressed and weighment of the bales made. Advances
tiven when lint is brought but cannot be pressed for some time.

Manner in which lint reaches the firms.

(1) The firms make forward contracts on the lines indicated
. chiefly with dealers to whom some firms pay brokerage. bus
with rycts and with middlenien. Warning is usually issued
2 weck before the final date on which delivery is to be made,
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and, if it is asked for, an extension of time is generally givey
if delivery is not made, the firm can buy in the open marjey i
day on which the contract expires and charge the contracig
the difference between the contract rate at which they hougy; ,
they can demand the difference between the contract rate
rate prevailing on the day on which the contract expires,
(2) The ryot or middleman watches the market. Whey,
thinks the price is high enongh to suit him, he brings his (‘(.n;p
for sale. He leaves his cart on the roadside, while he goos y,
making inquiries as to what the rates are and who is likely 1, o
him the best price. Having decided whom he will try first. 1 iy
his cotton into the compound and offers it for sale. Tt is eyuy,
and rejected. or the bargain is struck. If rejected the Ivot ¢
try elsewhere and may get a dealer to offer the cotton agaiust oy
of his own contracts. The dealers who have hought on specil,
also watch the market and will tender cotton which they have st
in their godowns, either against contracts, or for separate sale. whit]

anlm

ever may be more profitable to them,

At the other markets, except for the few differences 1
below. the conditions of trade are very similar.

Tadpatri. Direct dealings between producer and hu
firms are practically non-existent.

Kurnool.  Direct dealings between producer and firms are bt
common, and as the market is small the village middleman is m
less in evidence. Buying is on the loose hale system.

Proddatur. As at Kurnool, but both systems are in vogue. W
cotton is bought loose, the buyer retains the gunnies in whihd
cotton 1s packed and is entitled to make the following deductins
about 1} per cent. on the gross weight for dirt, and 1 per cent
the nett weight for sample.

The quantities of cotton coming into these markets are apus
mately as follows :—Nandyal, 30,000 ; Tadpatri, 10,000 : Proddur
8,000 ; and Kurnool, 6,000 bales of 400 1b. each.

The above gives in broad outline the position that nit 1l
attacked 1f it is desired to bring about any 1mpr0vemen‘fl ot
present state of affairs, By improvement is meant here an altest
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jich shall result on the one hand in an increased profit per acre
he producer, and on the other in the buyer being offered a better
“cle.
Juch improvement may follow one or more of three main lijes :
(1) Improvement in the methods of cultivation, harvest-
ing, ete;
(2) improvement in the plant itself ; and
(3) improvements in the method of marketing.

IMPROVEMENT IN THE METHOD OF CULTIVATION, ETC.

Tt is difficult to devise changes in the present methods of culture,
nuring, harvesting and preparation of produce for sale which
] bring any solid benefit to the cultivator. The seed-rate used is
 excessive, and topping, thinning and growing unmixed with
se gram have not shown any advantage over the local practice.

Manuring with cattle or sheep manure, or by preceding the crop
ha crop of Bengal gram, all improve the yield. The cultivator
hawever, debarred from adopting these practices extensively owing
the fact that cattle and sheep manure are to be had in only limited
utities, and because Bengal gram is an uncertain and not very
fitable crop, and its introduction into the rotation would necessitate
ton helng grown once in three years instead of every other year
at present, The practice of growing groundnuts is, however,
ending rapidly, and it is likely that this crop will play the part
it Bengal gram has failed to do.

With regard to harvesting, a very great improvement might be
dted 1f the coolies were paid daily wages in grain or in money
tead of a definite proportion on the day’s picking as at present ; and
piking could be started in the early morning while the bracts
1 leaves are still damp with dew. This arrangement, if the
kers were carefully supervised, would result in very little leaf
fig picked with the cotton. Unfortunately, with Northerns cotten,
king is not 5 gradual process, the bolls mature rapidly and evenly,
%, 45 a rule, three pickings with an interval of about a fortnight
Veen each will see the harvest finished. The demand for Jabour
these times js therefore very keen, particularly so asthe cultivator
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has to bear in mind that if he does not pick his crop hinuels fin
unauthorized person will do it for him. As labour is scare, i
pickers can more or less dictate their own terms, and as ther,

usually women and have to attend to household duties befop g
out to work in the fields, it suits them to start late, work thay
the heat of the day and return early.

They prefer to be paid a fraction of their daily pickly,
wages, as they can in thisway earn higher wages. This arrayg,
also suits the cultivator, as he is relieved of the necessity of ety
his labourers up to the mark, and is able to get his crop haryy,
quickly.

It is probable that a few izolated cultivators would be aly,
make the change described above ; but it is improbable, under ey,
conditions, that they would profit by so doing.

Ax regards the preparation of the produce for sale, an iy
ment might be brought about if the cultivator could be indye .
market his crop in two qualities, This he could arrange to do et
in the field, by having two gangs of coolies. one to pick the wg
well opened bolls, and the other to pick the stained and badly up?uﬁ
bolls, or by picking the crap over after it has all been harves
The whole system ot marketing is unfortunately against the adomi
of this practice. The writer has tried this plan more than ux
and has found it to result in a loss every time. When offered v
qualities like this, all the buver doesis to calculate what he wu
have to pav for the same total quantity at the ruling rate, and e
offer a rapee or two more for the better quality and a considenlk
lower rate for the second quality, so that he pays a little less a «
least no more thaw if the lot were all of one quality. The seller bt
with a loss equal to or greater than the extra cost of i
paration.

Under this head, preparation {or sale, defects in, or conniced
with, ginning must be considered. These are usually fow i e
In the first place, the mechanic who is responsible for the r¥f
working of the plant is usually changed too frequently. o md*
of economy his services are dispensed with at the end of the seasd
until the next working season, when the same man may be enple
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jot a» the case may be. A ginnery ordinarily pays well enough

enable the owners to retain the mechanic’s services throughout
o vear. It is false economy not to do so. An extension of the
orlziﬂé‘ season would obviate this difficulty., With the spread of
o gmundnut crop, many gin owners are fitting up decorticators,
dare so making a more economical use of their plant.

secondly, only a few ginneries have openers, and those who
ive do not use them properly. The main reason for this is that the
Jtivator looks askance at any operation which involves the loss of
eight which the proper use of an opener undoubtedly does. A
medy which some of the firms are adopting is to offer a slightly
haneed rate for cotton known to have been ginned at a ginnery
liere an opener is in use.

Thirdly, the gins are,as a rule, run too fast and, with improper}y
1 knives, the lint is damaged, the seed is broken and is carried
rough with the lint. The only satisfactory remedy for this at
esent is for firms which are particular on this point to buy kapas
il do their own ginning.

Lastly, the godown accommodation at these ginneries is exceed-
wlv Jimited, and every year nwuch lint is spoilt owing to the kapas
aving been exposed to rain and ginned while still damp. The only
medy for this 1s to compel gin owners to provide sufficient
down accommodation for the produce brought to them for
lmning.

IMPROVEMENT OF THE PLANT.

In attacking this problem, the object to be aimed at is the
toduction of a cotton which will meet the requirements of (1) the
vot who sells his produce as kapas, (2) the ryot who sells as lint,
ud (3) the final buyer. The wishes of the first two parties are
wily diagnosed : neither care very much what the quality of the
otton is, provided that it is readily saleable ; both wish a heavy
eld of kapas per acre, and the second wishes a high ginning outturn
taddition. It is when considering the requirements of the third
Aty that puzzling features arise. A careful study of the market
lives 1 observer to the inevitable conclusion that class, 4.e.,
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colour and cleanltiness, is of more importance than qQuality, ;,
Jength and strength of staple. Evidence of this is to be fouyg inr};
difference in price between Red Northerns and White Northerns’th
former of which is lower in class because of its red colour, hyt et
in quality. A cotton, however, which combined in irs} hw
yield of kapas, high ginning outturn, good class and high Gualy
would satisly everyone and would attract more buyers. Wiy s
object of finding such a cotton the work at Nandyal hay b,
carried on.

The method adopted in doing this work is as follows

Seed of the local mixture is obtained from a cultivatorand I5 3wy
on a separate plot. When the crop is in flower it is examined
a number of the most prolific plants are marked. As many floyr,,
possible on each of these plants are selfed. This is very simply gy
by sewing up the apex of the unopencd corclla the evening before, i
on the morning of the day en which the flower would naturally ie,
The produce of each plant is then collected separately, the
from selfed and unselfed bolls being kept apart. This is examy
both as kapas and after ginning, and the best plants are keptiy
further examination. Next scason the seed of thesc single pli
sown in small plots, giving a spacing of 2" each way for each phn
so that it may have lull opportunity to develop and show its typed
habit. These plots are then watched to see if each strain is pue
and as many flowers as possible in each are selfed. 1f any of th
strains are impure, selection is made as in the beginning. Th
produce of the pure lots is again examined, and & further weeding ot
takes place. In the third year there is usually enough seed of e
final selections tc make a comparative test and to zow a plot togiv
seed for next year's sowings. The comparative test is made by soviy
three lines (long enough to make a plot of 4 cents) of each straini
succession, and repeating the series five times. The sced plotsan
sown as far from one another and other cottons as possible, ad
picking for seed purposes is done {rom the middle of the plot aly
The comparative test is carried on for at least fonr years, and asso®
as enough seed 15 obtained the selections are sown on a large epough
area to give sufficient lint for a spinning test to be made.
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The defects that have occurred in this system are mability to
eal with anything but a limited number of sek ctions, and the omis-
ion of hybridization. Either l)ffcallse .of ﬂ]js, or because the ideal
Jant described above exists only in the Imagination, the fact remains
Jat the results obtained have not been very satisfuctory, Tt
4 becn possible to get three out of the four good qualities required
apbined in one plant, but not ail four. For example, No. 50
qubines high yield, high ginning outturn, and good class, but poor
wlity; and No. 14, high yild, good quality, and good class, but
- ginning outturn. The problem is big enough and important
nough te occupy fully the energies of one man.

[MPROVEMENT IN THE METHOD OF MARKETING.

The outstanding features of the present methods of trade are -
I} the system of making forward contracts, (2) indirect dealings
etween firms and producers through the agency of middlemen and
ealers, (3) direct dealings between firms and producers, (4) the
ressed bale system, and (5) the loose bale system.

The forward contract system.

Buying on this system is carried on practically right throughout
heseason. Ithasthisadvantage, provided that the dealer isrelia ble
al firancially sound, that the buying firm is enabled to make
uly certain that whatever conditions prevail thev shali have a
hare of the crop even before it comes into the market.

Cases,however, oceur when the dealer finds that it will pav him
for the time being at any rate, whatever may be the result in the
ongrun) to default and hold his cotton for sale at a later date.

The system has the defect that the buyer does not see what he
as bought until the cotton is tendered against the contract. In
heory this does not matter very much. All that the buyer has to do
*torcject or heavily allowance the cctton if it is not up to the
ntract quality,  In actual practice this cannct be done to any great
et Any single firm which seriously adopted this attitude would
d that it could not get cotton. If all the firms concerned
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would agree upon what qualities they would reject and upe W
allowances they would make for qualities below their standazs -
ab the same time would agree to pay more for qualities abav, they
highest standard, they would get better quality. As the sy,
works at present, not only does the standard differ from yey ,
year as is to be expected, but it differs from time to time duripy
season. Cotton is, in fact, passed, rejected, heavily allowancd ,
lightly allowanced, as much on the need of the firm concerned g,
cotton, and on the ability of the seller to stand out against allowapg,
as on anything else. The system is, in fact, a direct encouragengy
to the dealer in kapas to mix as little as possible of a good quiliy
with as much as possible of a poor quality in order to get a biy W
of lint which will be passed with little or no allowance. This
does with great regularity. Red Northerns sells at Rs. 5 to 101
than White Northerns. The middleman buys up kapas of o
No. 2 cotton which is white, and mixes it with kapas of Red Y
therns in the proportion of about 1: 2. He sells the lot as goo
White Northerns.

Indirect dealings between firms and producers.

The main advantage of this method of doing business is th
the firm deals with only a few men, which allews fairly somd
reliable men being chosen, who contract to supply large quantine
of cotton.

It has the disadvantage, however, that it places the deals
in a position which will permit them to hold up cotton and prevet
a firm from getting any if they so desire.

A further disadvantage is that the dealer has not much iners
in secing that cotton tendered is of good quality. and the syl
lends itself to fraud. Unless a dealer tenders against a contil
cotton which he has purchased outright, when he will fight tooth anl
nail against allowances, he has little personal interest in what happe
to the cotton, so long as it is accepted by the firm. The veast
for this is that if the firm accepts the cotton with an allowanet:
the deduction is made from the dealer’s client and the dealer b s
is not affected.
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Direct dealings with ryots.
This method has the disadvantage that transactions for small
qantities have to be entered into, and it is not always easy to get
b the rvot if he happens to fail to fulfil his contract.
It has the advantages that it is easier to get at the truth about
2 cotton {rom a ryot than from a dealer, that a good connection
can be built up among ryots, and that, while the ryot would gain
more by the elimination of false weighments, the firm would not
py quite s0 high a price. With the practically total cessation of
the practice of hand-ginning now, it is more diffeult than formerly
fo get nto direct communication with the ryot. The gin-owners
are as a rule also dealers, and prefer to gin for their own middlemen
and other dealers. Unless, therefore, a ryot is a man of some standing,
e finds 1t difficult, if not impossible, to get his kapas ginned at a
power gin, unless he consents to part with the lint to a dealer.

The pressed bale system.

The advantage of this system is that the firm does not pay
for the cotton until it has been cleaned on the cots. There is,
therefore, no risk of the firm buying sand, stone, welghts, ete.,
at the price of cotton. It has the disadvantage that it does away
partly with the henefit of doing business with dealers, as the latter
are no more prepared to take the risk of buying other things than
cotton than are the firms.  All the small Jots hought by the dealer’s
dients have therefore to be pressed separately, and the dealer pays
o the cleaned weights just as the firni does. When this has been
doe the firm gets the bales, but in the meantime has had to put
up with the inconvenience of baling a number of small lots instead
of one large consignment. With this exception the disadvantages
ate on the side of the seller and his clients. Until the lint is pressed,
ﬁﬂal Payment cannot be made. The ryot who has sold direct or
B4 dealer’s client has therefore to wait about wntil the cotton is
Pessed before he can finish his business and get back to his land.

He ﬁ‘equently has to wait for some time, which means trouble
d expense fo him, and

. it may interfere with his preparatory
tltivation,
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The loose bale system.

This system has the advantage over the pressed bale sy,
in that the buyer does not need to hale a lot of small qu“‘llfitie;
separately, and the seller has not to wait until pressing i o,
before he can complete his business. The deduction made for gy,
is caleulated to cover approximately the loss which is incure j,
cleaning prior to pressing. The cther two features, the guy,
becoming the property of the buyer and the deduction for sany),
appear to be accidental grafts on to the main system. In the g
case, the prastice appears to have arisen out of the desire of the py,
to have the transaction completed and done with, so that he s
not need to return and recover his gunnies. No doubt the valy g
the gunnies was and is included in the price paid for the cotton, Iy
the practice has had this result that in very many cases
cotton is packed in very loosely woven poor quality gunnies, whigy
the buyer finds difficulty in getting rid of. The practice of makiy
a deducticn for the sample is one that there appears to be litt] jusri'-
fication for, and which the seller might well object to allow.

The loose bale system has the disadvantage that the buyer ha
to take the risk of foreign materials being added to make up weight
As, however. each man who tenders cotton is known, this trickis ore
which cannot in general be played more than once and results na
very handsome deduction being made next time the perpetrate
hrings cotton for sale. To the ryot the locse bale system appel:
strongly, as he is not kept hanging about for a long (e
together before his business is finished.

Summary.

These then are the main features of the present svstem df
marketing. Tt will be seen that the main defects are—

(1) the lack cf real competition owing to the lability ola
greater or less proportion of the crop being bowd”
before the actual season begins, and the seller Laving
to come to a buyer instead of all the Duyers ¥
the seller ;

(2) the prevalence of mixing; and
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(3) in the case of the pressed bale systen, the delay in settiing
business.

The question has now to be considered as to whether any other
stent could be substituted for the existing system.

Freer and more open competition would be gained if the sellers
ought their produce to one place, whera each man’s lot would
ve to stand comparison with his neighbour’s and to which buyers
uld eome to make purchases. This indicates the necessity for
, establishment of an open market.

Mixing can best be detected before ginning. The produce
st therefore be sold as kapas and by the producer. So long as
e is & difference in rates, as there is at present between Red
rtherns and White Northerns, and so long as the produce is bought
d seld as Tint, so Jong will the middlemen mix these twe qualities
rether and endeavour to sell the mixture at the higher rate. The
ot must therefore be induced to bring his kapas into the market
~sle.  Another reason for having cotton brought for sale in the
m of kapas is that, until the Agricultural Department can
suce a cotton with all the four good points mentioned abave,
will be necessary for the firms to offer higher prices for a good
ality cotton, defective in yield or ginning outturn. Unless thev
v this cotton as kapas and gin it themselves, theyx cannot be
 that they are buying a pure article, and in addition will have
put up with the cotton being damaged in ginning.

With this system the ryot could either sell outright or on the
ition that his seed be returned to him and he be paid on the
t obtained.

Tn the first case his business would be completed in a day
50ld the day he brought the cotton to market : and in the second
would, if he had to wait at all, have to wait no longer than he

® at present for ginning. He would be spared the second wait
' Pressing,
With this

question of the open market is bound up the question
honest weig

hment.  There is no doubt that there is considerable
“h(_)"eSt}' over this operation. The ryot is in the habit of hand-
g 4 small portion of his produce in order to test the ginning



314 AGRICULTURAL JOURNAL OF INDIA {XIV[
h !

outturn. If therefore he could be sure of the weighigs of his jy

he would have a fairly shrewd idea of how much his lint oughy ,
weigh after the kapas was ginned. The most feasible plan oy
therefore seem to be to have the kapas weighed publicly Ity
open market (probably a platform machine with a diala. used
anction marts at home would be most satisfactory) and f frequey
check of weights used outside the market.

CoxcLusIoNs.

To sum up, the requirements for the improvement of Northeng
cotton are (1) more time and research to be given to the ; mprise
ment of the plant, (2) better harvesting and preparation for maly
(3) better ginning, (4) establishment of an open market to whiy
cotton would be brought as kapas, and (5) the establishmey
ginneries properly fitted and constructed, either owned or contrylly
by the buying firms. (1), (3), (4), and (5) are well within the hou;
of possibility ; (2) will require a large amount of spade work to
done by the department, backed by substantial aid from the buviy
firms, before any improvement along this line is likely to he broﬁgh&
about.



THE IMPROVEMENT OF «“TINNEVELLIES”
COTTON.*

BY

Caer. ROGER THOMAS, BSc.,

Cotton Ezpert, Mesopotamia.
(Late Deputy Direclor of Agriculture, Madras.:

Tae Tinnevelly tract, with which the subject of this paper
concerned,, comprises the three southernmost districts of the Madras
wsidency.- Cotton is here cultivated on an area of about 600,000
res. The tragt is bounded on the north by the Perivar irrigation
oject, on the east and south by the sea, and on the west by the
uts. The compact and somewhat isolated position of the tract
el accounts for its individuality, for the conditions obtaining
r differ in many respects from those in cotton tracts of other
its of India.

ComMuRCIAL * TINNEVELLIES =~ COTTOXN.

“ Tinevellies ** cotton is essentially a dry-land crop cultivated
der unirrigated conditions on black soil of varving depth and
tural fertility. Tt is, in reality, a mixture of two distinet
eties of cotton known locally as karunganni (Gossypium
ustfolium, Gammie), and suppam (Gossypium herbaceum). The
tibution of these two varieties within the tract is of interest
that Lorunganni is the more commonly cultivated in the south
Luppam in the north. 1In the central parts we generally find
ttures of these, but stray plants of either variety may be found
thnost any cotton field. Until recently it was only in very rare

* 4 paper read at the Fifth Indisn Scienco Congress, Lahore, January, 1918,
( 316 ) 8
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cases that pure crops of either variety could be seen. The g
tribution of these two varieties is believed to be a na‘img
determined by the habitat best suited toeach. The south is py,,
the sea ; the sea breeze blows more frequently and strovgly g,
in the north, and the rainlall in the south is generally loy,,
precarious.

The average crop of ““Tinnles” marketed annually i g,
100,000 bales of 400 1b. each. Itissown in October-NOVembeW
the N.-E. monsoon rains and harvested between March 4
August. With favourable summer rains the crop givesa o
second flush.

“ Tinnies ”

cotbon averages about £ inch in length. I giw‘s
an average lint outtnrn of 25 per cent., and an average acze viell
about 300 lb. of seed cotton. It has a slight creamy eoly,
and is strong. . G. F. “ Tinnjes ” can spin a good 25y
and is valued in normal times on the Liverpool Exchang;e a
about 4. per 1b. below * Middling Americans.”

LINES OF IMPROVEMENT.

The improvements effected in ““ Tinnies ™ cotton sinee te
department first undertook the work falls under five nai
heads :—

Firstly, the selection of improved strains ;

secondly, the propagation of the best selected strains;

thirdly, the marketing of these strains ;

Sfourthly, the introduction of drill cultivation, and
manufacture and sale of drill-sowing and interoultu
implements ; and

. fifthly, the eradication from the *Tinny ” tract of 4 It

grade cotton of the  neglectum” type, know:
locally as ** pulichai.”

The last two subjects are of sufficient importance to denand
separate chapters, and this paper will mostly be coufined 1 &
work done up to the end of the 1917 season on the selectd

propagation, and marketing of unit strain selections of cottol io
the “ Tinny ” tract.
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SYSTEM OF SELECTION.

The selection work is done entirely at the Koilpatti Agricul-
] §tation, and though the system adopted claims no pretence to
g highly scientific yet 1t serves a useful purpose, as evidenced
the ends attained. The modus operandi may be of interest
nose engaged on similar work elsewhere.

In 1908, Mr. Sampson, who was then in charge of the work,
br examining a Jarge number of plants, decided to confine selection
ik to two main types of karunganni as this species had proved
be much more variable in a number of characters than the
‘pﬂm species. One of his types was small, bushy, early flowering,
|possessiﬂg a large number of vegetative branches. Another
; tall, late maturing, and bearing mostly fruiting branches.
e then, and up to the 1917 seasoa, the produce of a large number
phnts from these two main types bearing superios characters
e each year been bagged separately in the field. A small bag
id round the neck of the selected plant, and both the bag
lits contents are left in position until the end of the main
king seagom,

The cxamination of the seed cotton from these single plant
ctions involves the scrutiny of a number of characters, amongst
ich are included~—

length of staple,

strength of staple,

ginning 'outturn,

fineness,

Whiteness,

silkiness,

and uniformity of staple. )
e tecently the yield of seed cotton per plant has been given
ater consideration than formerly. Only those plants are retained
lPTOPagated which show all-round excellence.

I the course of these investigations plants have been dis-
ted with 5 ginning outturn as high as 36 per cent. against an
Tage of 25 per cent. for “ Tinnies,” and others having a staple
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of 11 inches as compared with an average of ¥ inch for - Tty
The available evidence seems to point to the fact that in s .
excellence in length of staple and in ginning outturn 4,
certain degree mutually antagonistic.  Very few unit strajy m
been discovered which combine these, characters. Tl seliy
strain having a staple of 1} incheshad a ginning outtury of %
cent. only; and the strain which ginned at 36 per cepr, g
relatively short and coarse staple. It naturally follows, thy, 4
of the 500 odd plants selected each year a very large propar
has to be discarded.

Having survived this preliminary test the question i
pagation arises. The single plant selections which do gy,
(generally ahout 50 I number) are in the second year growyy,
paratively i three-line contiguous comparative plots, each oy
about 75 plants. Those which do not breed true to type. or vl
ave in other respects inferior, are at this stage discarded.
again, as at all subsequent stages, the comparative vield (/|
per unit area is given due consideration. The best © three-fis
selections ave propagated on to the ““field-plot * scale of 5w
in the third year when they are again tested against each other,
on tothe “field-crop ™ seale of one acre in the fourth year. Bri
fime only some two or three selections remain. In the sivthw
these are grewn o1l contract by ryots in the usual ryotwari nam
exeept that they are drill-sown. The seed cotton is purdus
by the department at special rates, is ginned at the Kol
farm, and tested in the local spinning mills. The bLest st
then prepagated in the seventh vear on the maximum scale of al
400 acres under “seed-farm ™ conditions on contract by
The seed cotton from the whole of this area is again purcha¢
and ginned by the department, and the seed sold to the putk
Even then, in its eighth year, a unit strain selection cannot ¢
grown on a sufficiently large area to command the attention
exporting firms, as distinguished from local spinners. In the i
vear the outlook is materially changed, for the unit strain cu e
be grown on an area exceeding 10,000 acres, and the produce ®
be marketed and shipped in bulk.
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“ COMPANY ”” COTTON.

Sueh. in bried, is the outline of the history of the unit strain
tions 50w being marketed ona commercialscale as “* Company 2
«Conmany 3”7 (oras “ Karungannt 2”7 and “ Karunganni 3,”
ome  Hrms prefer to call them). The former first arrived
uis stasre in 1915, and the latter in 1916, This stage is, perhaps,
most critical in the history of any unit strain selection. Up to
time exporters would offer no premium for this cotton and
produce was sold to the local spinning mills at a nominal
piew which rosé steadily from Rs.'3 per candy of 500 Ib. in
3o Rs. 7 in 1915, We feel our indebtedness to these mills
e support thus given, without which the progicos of the
L would have been seriously handicapped. This experience
~be of use to those engaged ip similar work in making arrange-
ts for marketing selected cotten, when available in small lots
' 10 local spinners rather than to exporters.  When such cotton
jes available m thousands of bales the premiwm offered wil)
st itself commensurate with the mtrinsic value of the cotton.
orters become interested and competition [ollows. -

MARKETING.

At the commencement of the 1916 season a circular lester
issued to all the local cotton firms inbimating them that there
id be on the market that vear some 1,600 candies (of 500 [b.)
“Company 2,” and 400 candics of ~* Company 3.7 Namples
wth types were sent to each firm.  They were further formed
“the department could arrange the delivery of the major portion
hess cottons in a pure form. On the strength of this guarantee
wms were offered by practically all the local firms. These
s varied from Rs. 4 to Rs. 10 per candy of lint, In excess of
tuling market price of ** Tinnies ” on the date of delivery or of
iTadt,

Cutton improvement in Tiunevelly has the Koilpatti Agri-
1}1"31 Station as its nucleus. The Farm Manager, in addition
s wore legitimate duties on the farm, is responsible for the
el supervision of district work throughout the tract which is
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divided into four circles each in charge of an Agricultura! Deg,
trator. When offers of premiums were received by me fron
cotton firms early in 1915, these were immediately cominyy,
to the Circle Demonstrators. They, in their turn, GOnvere §
happy news to those ryots who had grown “ Company ” oty
The ryot is left to decide for himself as to which firm he wi)y
his cotton—Dbut he is no such fool as not to take it to the higk
bidder. This led to an interesting development. Many of theg,
were anxious to procure sample consignments of these cottey
least in sufficient quantity to place them on the Indian ang fore'uj
inarkets where < Tinnies * are commonly used. Competitioy Jy,
over-hidding, and the 1916 season closed with a premium of Ry
per candy being offered for unlimited quantities. The ccn'lpetitioi
was so keen that I received open offers from more than one fim,
premium of one rupee In excess of what any other firm was prepay
to give. This made my position impossible. Needless to gy
such offers were discountenanced, and only offers of specifi e
miums expressed in rupees were communicated to the Demonstrai
I here desite to emphasize the fact, and to make it absolutely ks
that at no stage has there been any hankering whatsoever
enhanced premiums. Subsequent to the issue of the origu
circular letter already referred to, no firm was invited to ni
its premium, neither was it informed what premium was
paid by any otlier firm. All offers of preminms, subsequent |
those first communicated in reply to my circular, were usoliiy
I have dwelt at some length on this topic because inam
where the competition is already keen it is so easy to give oftt
to or clash with the interests of cotton firms in such a ma
that they may refuse to continue to give their support to @t
improvement work, without which it would be extremely diffcuti®
the department to continue its efforts.
Now of the 2,000 candies of lint of what has been desigsd
“ Company ” cotton, reported to the various firms to he availitt
in 1915, only some 120 candies were grown on contract I I
for the department for propagation purposes. Registers bl
however, been maintained noting the names of those 1vots ©¥ Wit
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qhad Heen disteibuted at the time of sowing. It was incumbent
1 the .iepartment, therefore, to devise some means of ensuring

delivery direct to the firms of * Company” cotton grown
el by Tyots. With this end in view a systein of certificates
s instit sied whereby the purity of the seed cotton was guaranteed,
hese cortilicates guarantee the purity of the seed cotton delivered.
pey ensure that the ryot will receive the maximum premium for
s i)rodul':c. They further ensure that, as long as the cotton is
ailble in sufficient bulk, it will be brought to the notice of foreign
arkets I its pure state—at least, T should say, by those firms
ho would prefer not to use it for grading up inferior quality
Tinuies.”  Other useful purposes which these certificates in-
dentally serve will be alluded to later.

This last year, 1917, the quantity of *“ Company ” cotton on the
arket was estimated at about 12,000 candies of 50¢ lb. The
eater porvion ¢l this has naturally been delivesed to these firms
hich were most anxious to procure i, that is, those which paid
e highest premium. Agents of other firms tell me that a
cnium of Rs. 16 per candy 1s nflated and does not truly represent
¢ infrinsic value of this cotton. For, they say, at present rates,
lis premium involves an aggregate cost exceeding that paid for
iddling Americans. I have been informed on the authority
U the agent of an Indian cotton mill who has experience of this
wtton that by using it for the usual “Tinnies ” counts of 25's
farn there Is a saving of 10 per cent. in mill production attributed
o the regularity of staple and cleanliness. It so happens that this
bving, in itself, more than compensates the mill-owner for the
remiun of Rs. 16, apart altogether from the enhanced value
A the cotton due to its higher spinning qualities. In 1917 the
Memium paid has varied from Rs. 10 to Rs. 15 per candy of 500 lb,
lut. This slightly decressed premium is to be attributed rhicfly
E&he recelpt of unseasonal rains which were adverse to the whole
Tinny » (rop, not excluding “ Company ” cotton. The latter
W3 n0t 0 conspicuously clean as in 1916. And cleanliness and

Whiteness, unfortunately, take precedence with some exporters
bver qllalicy of Staple.
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Average samples of the 1917  Company ™ crop were 0
tested for their spinning qualities, and it is pleasing to nte t‘h
they have maintained their high standard of 40’s counts

Tt remains to be seen how the premium offered for (’wmpam
cotton will fluctuate in the future. But I have a shrewq ige
that, before many summers have passed, “Company” ¢
will be grown on such a scale that it may be purchased at il
nominal premium, if any, even when certified to be pure, The
have heen many instances in the pastseason where “ Compy:
sotton has been delivered to firms unaccompanied by certife,
and no premium paid for it. T have in mind one outsmndin;;
case where an exporting firm submitted for valuation to arbitry,
in the Liverpool Cotton Kxchange samples of—

Rs per
{a) * Ordinary Tinnies,” which wus valued at .. .. 188 ]mndy
(hy * Good Av=rage Tinnies ™ which was valued at .o 1978 Yof Saa
(c) *“ Company 2" (cortified) . . . . .o 197} ‘lb, of
{d) * Company 37 (cortified) " o " .. 199 Jlint.

The astonishing part about these valuations is that “Companr?
was valued at the same price as ** Good "Average Tini
This was of special Interest and ecrtainly demanded further e
gation. The origin of the “ Good Average Tinnies  was enqur]
into, and it was discovered that a large proportion of the cotix
delivered as such hy the dealers at the ginning factory was
certified “ Company 2" grcwn from seed scld to the public m
previous season.

('ULTIVATOR’S PROFITS.

In order to reap maximum profits the ryot who go®
* Company ” cotton relies on three separate factors, namely, i
superior quality of the linf, the high ginning percentage of
seed cotton, and on the premium which the seed commands. T
average acre yield of seed cotton is only slightly higher in the &%
of *“ Company ” cotton than in ordinary  Tinnies.”

Firstly, then, an average premium of Rs. 12 per caidly?
500 1b. means an additional profit of Rs. 2 per acre.
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Seeordly, cotton giving an average ginning outturn of 32
£ ent.. 48 compared with 25 per cent. for * Tinnies, ” means an
ditiona: profib of Rs. 9 per acte. It is this factor—a high ginning
reentage—that will make it profitable to the: ryot to grow
Compaty * cotton in the absence of any premium. This further
plains why middlemen find it profitable to pay him a premium

high as Rs. 3 per pothie of 250 pounds for seed cotton of
(ompany 2 * ginning at 28-29 per cent.. and Rs. 5-6 for
Company 3~ ginning at 31 to 33 per cent. At this price the
iddleman still makes a profit even when he receives no premium
1 the superior quality of the lint, for certificates guaranteeing
wity are issued to actual cultivators only.

Thirdly, there is a demand at present for Company * seed at
premiun, and this means an additional profit averaging about
s, 4 per acre.

This niakes an aggregate net profit of Rs. 15 per acre in a
prmal season, in excess, I may point out, of the profits that could
¢ made by growing crdinary * Tinnias.” These large profits
ge made by the relatively few who grew Company ™ cotton
v 1916, and this served in 1917 us an excellent advertisement.
he demand had hecome so great in 1917 preparatory for the
918 crop that the seed available was quite Inadequate to meet
he demand.  The 1917 crop of * Company ™ cotton was estinwated
tabout 70,000 acres.

(0-0PERATIVE SALES.

It has now been made sufficiently clear that Mr. Sampson has
weceeded in turning out high grade varieties of cotton which can
% profitably grown on the local black soil, and which arc superlor
#auything the ryot had hitherto at his command. [t siill rested
vith the department tc organize—

(1) a system by which these cottons could be marketed

I an unadulterated form to the wmills on a wholesale

scale ; and oy

(b) « system by which any unit strain could be propagated
on the maximum scale in as short a time as possible.
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A branch of work which has received much attenti, fo,
past four or five years is the co-operative sale of cotigy by
cultivators direct to the firms. Incidentally, the success tha.tk
attended this branch of work has been the kevstone to the SiGesy
propagation of “ Company” cotton and its being markete) |
the greater part in an uncontaminated form.

The system of co-operative sale of cotton as instituteq it
Tinnevelly tract is in practicea simple operation, but many diffi;
which impede the progress of the work have to be €NCOUntey
Broadly speaking, the ryots of a village, or of adjoining villages
induced to pool their seed cotton and deliver it in bulk X
consignment direct to the ginnery.  When this can be done eaghg,
has expressed its readiness to clean out its gins previously s 45,
avoid accidental missing of seed in the gins, Payment i
by the firm for the lint on the day of delivery to one of the
operators who acts as spokesman to the party. He divides,
the spot amongst his fellow co-operators both the proceeds and g
seed obtained in direct proportion to the quantity of seed oy
delivered by each. As is the local system, each ryot takes b
his sead to the village or sells it locally to a seedsman. The oty
firms here deal in lint only. All the details of the trape
tion are left to the co-operators; and up to the present nous
siugle case has been reported to me where there has been ey
serious differcnce of opinion in regard to payments mik
ete.

YSTEM OF CERTIFYING PURITY.

The progress of this co-operative effort has been accelerst
by the fact that in 1916 there was on the market a fair quantt
of “ Company * cotton for which a premium was offered by
firms conditional to its being marketed ina pure form. Anattem
was made to eflect this end by promising to every gower?
“ Company ” cofton one of the certificates already alluded
guaranteeing the purity of his produce. But a condition 7
mmposed that a certificate wonld only be issued if he ageed ¥
sell his cotton co-operatively with hig neighbours.
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[ have previously referred to the use that is being made of
« certificates. I will endeavour further to explain some of the
ful purposes which they have been found to serve,

| There are two certificates—A and B—issued on differently
E]oured strong paper. Certificate < A ’.’ bears the name of the ryot
ho has grown “ Company " cotton, his father's name (for identi-
ation purposes), the total area under cotton cultivated by him,
¢ area under “ Company ™ cotton, the quantity of seed cotton
eviously ginned co-operatively in the current season, the quantity
i ginned . the value received for his cotton, and the market rate
«Tinnies ” on the date of sale. This certificate is issued to the
ot by the Cirele Demonstrator who knows him personally and has
spected his standing erop.  The Demonstrator signs and dates it,
d the ryot, on delivery of his cotton, hands it over to the mill
ent. The latter endorses 1t and posts it to the Deputy Dircetor of
;ricultlu'e for registration and check purposes. Certificate “ B ”
;1solidates all the “ A ™ certificates brought in by a number of
ots when they deliver their goods. Ryots now realize that these
its are often worth considerably more than thelr weight in gold,
W a check on thelr issue has been found necessary. They are
mhered consecutively and the unused balance remaining at
eend of the season is dastroyed.

This system of certifying the purity of cotton was originally
troduced with the primary idea of meeting and checking attempts
tedulterating “ Company * cotton, for reports from other provinges
dicated that wilful adulteration had heen there a formidable
ir to the progress of cotton improvement work. When a ryot
i caught in an attempt to deliver under certificate adulterated
Company  cotton, that certificate is forthwith cancelled, no
ewium i paid for his cotton, he is blackballed for the ensuing
“on, and those who co-operated with him are penalized for
mitting him to take such liberties.

These certificates, then, have not only fulfilled the purpose
1 which they were originally designed, but they have done much
wre. Yet the scale on which it will be possible to distribute
bem iy fhe luture will always ke strictly limited as long as we



326 AGRICULTURAL JOURNAL OF INDIiA [Iv, L

continue the practice of issuing them to individual ryo:s. T
stafl at the disposal of the department could never cope iy,
work involved by such a wholesale distribution of Gertficaty,
because it is the duty of the Demonstrator to ingpect hot} s
standing crop and the cotton marketed, and to satisty iy
before issuing the certificate that each of these is pure. This S}'széﬁi
of certifying the purity of cotton, though it has served our imumegy,
purpose, has its weakness.

VILLAGE SEED-UNIONS.

This brings us to the question of village seed-unions. Th
are a recent development of the syster of co-operative sale of corg,
originally instituted by Mr. Sampson. I have, personally, pius
my {aith all along to these seed-unions as being the keystone o1
successful continuance of improvement work with * Tinne
cotton. The necessity for organized effort to control the supph
of selected sced was first seriously felt in 1915, So in 1916 s
seed-unions were organized, on a tentative basis, in those villi
where improvement work was most advanced. In two of ihe
villages Agricultural Co-operative Societies already existed. R
whohad pooled their seed cotton and had sold the lint co-operativel
were induced to go one stage further and pool their seed for sl
purposes. This had to be stored until the sowing season approaded
and then sold to the public at a premium. Here the same difficuls
arose as had been previously experienced with the co-operativ
sale of cotton. The Tinnevelly ryot is generally a small tenan
farmer and lives a hand-to-mouth existence. If he defers the st
of his produce he may increase his indebtedness, due to intered
on loans, out of all proportion to the additional profits made Ir
holding up his goods. The obvious solution to this continger’
is to form co-operative societies through which the ryot may obtb
advances on his stockat reasonable rates. The Co-operative Soi
ties Department has given us much assistance in this direction. [
to the present some 12 seed-unions have been formed. Experient
was galned with those first formed in 1916 to avoid pitfals B
extending the work ir 1917,
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Bele a seed-union is now organized in any village the way
irst 1ved by the Circle Demonstrator for the formation of 4

operai v soctety. 'The' co-operative. .mlcﬁcers concerned  are
e mvited to enquire into the feasibility of forming a co-
erative credit soclety in that village. If this can be done a
od-univn follows with a suitable constitution and by-laws. The -
cwbers can, if they so desire, then borrow money from the urban
ik through the co-operative society.

Seed-unions are located n such a manner as not to interfere
ith each other’s sales. They made such profits from the sale of
ol from the 1916 crop that in 1917 numerous petitions were
ceived from village panchavats to form similar unions. * Com-
wr seed sold at prices varying from Rs. 12 to Rs. 24 per pothic

f.}u Ih.. as compared with Rs. 8 to Rs. 10 for bhazar
ed.

Seed-unions now form the chief agency for distributing Iniproved
wl. Each seed-union has its own seed farm approximating
area to one-twentieth of the area grown under cotton by all
¢ wnion members. Kach year the department supplies the
ton with ample sced to eultivate this proportionate area in
th seed-union village. The seed {rom this area is retained for
e own use, by the members in the following vear. In the next
ar there 1s ample seed available with the wnion to supply to the
ihlic; but the union carries on with its own seed farm cach
ar.

Such a system, when perfected and widely organized throughout
e tract, will further be invaluable in hastening the propagation
-auy unif strain selection that may be found superior to those
ready marketed. Thus, seeing that a unit strain can be grown
Lan area of 20 acres after six years' propagation and pre-

WAIY testing, then assuming that it will yield twenty-fold
an—

t}le ith year be grown on 400 acres of seed farm,

lze S, " 8,000 acres of union seed farm,
the Sty " - 160,000 acres of union lands, and
the 10th

" 3,200,000 acres sown from seed sold to the public from sead
unjons.
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But the Tinnevelly tract only comprises an acreagy s
about 600,000. Hence allowing for an appreciable loss of 56@6“
each year for use as cattle-food, it should be possible in 2ty
practice for any unit strain to be propagated under thiy Syt
over the major portion of the tract within 10 years. Thisj i
course, assuming that such a unit strain would surpass anp;,
previously placed on the market. For this purpose, it wouljy,
necessary, in theory, to organize and control not more thay
seed-unions, each running its own seed farm averaging aboy y,
acres. This, I claim, is not heyond the possibilities of practy
politics, but in practice numerous difficulties have to be encountyy
which, though they retard the rate of progress, have not by
tound to be insurmountable.

DEPARTMENTAL SEED FARMS.

Until the necessary seed-unions have heen fully establisd
it will be incumbent upon the department to continue its prewy
practice of growing unit strains on contract on a much lug
area than the theoretical 100 acres. Up to 1916 the avemp
area under contract seed farms was about 500 acres. In th
year special arrangements had to be made to increase the am
in order to meet the “ pulichal " situation. The area under ordinay
contract seed farms, whereby the department purchased the se
cotton, was reduced by one half, and an area exceeding 2,000 acms
was grown on contract whereby the department purchased and
handled the seed only. This work, I may say, was done on e
financial allotment originally made by the Government to contrat
for 500 acres of seed farms. Under neither system of seed fs
does the Government stand to lose anything by the transaction
In spite of the premiums given by the department to contractis
ryots this work is being run at o slight profit as the lint alm®
fetches the best market-price obtainable and the seed is sold ot
enhanced rates for sowing. All the departmental seed grov ®
centract in 1917 (apart from the stock held by the seed-wnions
found a ready market at 50 per cent. above the price of loui
seed, The demand was considerably in excess of the supply-
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ADULTERATION AND “‘ PULCHFAI ¥ ERADICATION,

The inprovement of “ Tinnevellies” cotton is vitally con-
1ed with the maintenance of purity. And as “ pulichai” eradi-
on has leen given precedence for the past two seasons over all
or work, it deserves at least a passing reference.
; Adulteration—that insidious and cankerous disease to which
‘many branches of Indian trade evince a predisposition—at
» time threatened not only to impede the progress of cotton
rovement work in Tinnevelly, but, had it not been checked,
uld probably have in course of time reduced the value of “ Tinnies”
that of *“ Bengals.”

The adulterant in Tinnevelly is locally known as “ pulichai,”
nga variety of Gossypium neglectum. It is a recent intruder
octhe Tinnevelly tract, and was first noticed in an appreciable
antity some eight vears ago. The local firms, on their own
tiati\.'e, attempted in concert in 1910 to stamp out this weed, but,
th little success. In 1915 the situation had become so serious
itforeign markets complained of the tendency of “ Tinnies staple
deteriorate and they allowanced accordingly. Action was then
«n by the Agricultural Department in co-operation with all
local firms, and with the revenue authorities, Iam glad to
able to record that with this united effort the area under pure
wlichai ” was reduced from at least 1,000 acres in 1915 to
ot 90 acres m 1917, with about ten times this area under
ulichai” mixtures in which the pulichai™ did not exceed
fer cen. of the crop. The produce from the whole of the 1917
pulichai ” crop was bought by the Government at 25 per cent.
v market rates for “Tinuiss,” which price represented
bntrinsic value as Bengals.” The seed derived therefrom
8 publicly burnt to prevent further propagation. I have
ﬁrvm belief that there will be very little, ifany, pure * pulichai”
ltivated this year. But there will naturally be accidental mix-
"5:a1d the cotton firms, in view of the success that has already
tended thege efforts, have decided to continue their share of the
°T_k b}lt with in¢reased penalties for any “ pulichai” received in
"ties against  Tinnevellies ” contracts. Those interested in
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this work will find further details in the Annual Repe:tg o
Madras Agricultural Department for the years 1915-16 aiq 195
[ have here made special reference to this latter brayh o ofy
hecause its success is intimately associated with the fact rhat i
erisls in 1915-16 we had at hand in one of Mr. Sampson’s unj . &
selections, namely, ** Company 3, a cottonr which could oy
chai’ at its own game as far as ginning percentage was uon(erm
Whereas for spinning quality it can spin good 40’s yarn as GOl
with 12's for “ Bengals ” of the neglectum type. We clain 1o},
saved * Tinnies ” from the fate that has befallen mediuy sty
cottons in other parts of India, and if legislation can be 1trod s
at this stage making it a penal offence both to grow and 1,
“ pulichai ~ cotton, then the high posttion held by “ Tiyj
on the world's cotton markets will not only be saved hut il

e

vecured.

In regard to district work generally, T may add that nowy
part of the success that has been attained is to be attributed 14
vollege-trained subordinate staff who, thongh new to much of
work, have far exceeded my expectations. The work dewandd:
degree of tact, resourcefulness, and industriousness on their
of no mean order. And as long as our Agrieultural Colleges
turn out men of this calibre it will always be a pride aud:
pleasure to work with them.
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PART II. QUTLINE OF PROPOSED CHANGES —(concld.).

TypPes OF NEW VILLAGES.

L the first place it is necessary to get a clear idea of the kind of
lage we wish to facilitate the growth of. In the neighbourhood
Allshabad the size of the administrative villages varies very
siderably, from 200 acres or so up to about 3,000 acres. The
gest villages are disliked owing to the excessive complication
the accounts, and the need of employing two or three patwaris
lage accountants). On the other hand the small villages cannot
port & single patwari, and one man acts for two, three or even
T villages. Some administrative villages are without any
Ilabited site at all, the owners having migrated and the land
g let or s0ld to inhabitants of surrounding villages who walk
e to cultivate their fields. For revenue and other administra-
fe Purposes, as well as for our purpose of consolidating holdings,
Wfﬂ be desirable to adopt a policy of freedom in altering, and
Tealarly i enlarging, village boundaries, so as to produce
Mpact villages varying from 2,000 acres up to 3,500 acres.

( 331 ) 9
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As such villages will often embrace four or five eXlStUm\rH
there will be four or five abadis, as may be found in some \lHau
now. In the Punjab where rainfall is slight the chajc ,fi

abadi lies hetween several squares In an administrative thak
where the monsoon rainfall (June to September) exceeds 9 j, d
dwelling sites must be chosen with care; and there are s Iy
to be found which will be dry in a wet monsoon and v,
conveniently located for water-supply and other purpnsp:\; T
question of dwelling sites is much too complicated to he setrl;
external authority, and [ think it was a pity that Mr. Moely
his note raised the question of villagers migrating to live o g,
holdings, as the veplies of a large proportion of the zemindu;
whom the note was circulated are in opposition to the conslids
of holdings on the ground that the cultivators will refusc to Jy
their abadis and go to live on their holdings. The two quet
are really entirely distinet, and should he kept so. 'The experie;
of thousands of square miles of the canal colonies shows that i
perfectly possible to have compact holdings lying at vow
distances from the wbadi in which all villagers live. A large
there becomes almost a little town, with properly plammed s
and several shops, a “school, and open market square.

If the cultivators ultimately find that the agricultural advam
of living on their holdings outweighs its social aud o
disadvantages, they will move out of their own accord, provié
legal facility is given for them to oltain consent to build asdd
compensation for such Improvement if ejected. 1 this protectin
granted, the question may he left, I think, to settle itself: Tl
should also be arranged where desired for gradually rebuld
existing afudis o their present sites, so as to provide nwre g
wide roads, and better sanitary conditions in every way.

The arrangement of the fields, when a new allotment is 1
should bave reference not only to the requirements of agriculny
but also to the convemence of the revenue and land lwnduht
and also of the lirigation Department in districts V\dtoml iy ot
In my opinon no account should be taken of the ex sisting
boundaries. A clean sweep should be made and redistribud
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Lout o1t the simplest possible plan. There is no doubt, that
ctangilar field system, adopted in the Punjab colonies, has
a in \merica, very great advantages. Whether the fields be
Iy made squares or rectangles all field measurements are
¢ smplfied, and water is saved in irrigation. A further
Ltage is that boundary stones cannot be shifted without detec-
ince the observer should always see in each direction lo ng lines
s at equal distances in a straight line. 1t does not seem to me
ary to insist on the new compact holdings being fenced in,
wners or oceupiers should be at liberty to put up houndary
. of which not less than half the thickness must he on their
z‘md.* Fencing with mud or kachcha brick walls, or wire,
1 be encouraged, and hedges discouraged, except perhaps for
ing pasture. !

s regards the latter, the allotment would always provide
g ground close to the abadi, and usually this would he split
o fields of about two or three acres in size so that each culti-
could have a paddock for his cattle. An alternative plan
be to have the grazing land immediately around -the village
1p into two or three large enclosed fields of from 20 up to 40
each. i each of which certain villagers would have specified
g uights. Kach house would also have a small yard of one-
or cven only one-eighth of an acre immediately beside the
- Any stretch of waste land lying at a distance from the
wuld also be reserved as a pasture ground and be enclosed
wring fence so that cattle could he left there safely enough
; daylight without children posted to watch, and in some
s petliaps ab night. [t must be remembered that one result
: nural reorganization should be to bring a school to every
b where @ cumiculum  having a definite relation to the
1l occupation would be taught ; consequently the cheap
rof children wowld ot be available for watching cattle,
hev must, e prevented by fences from straying into the corn-

—_—

—— e e e

. . ) .
The projection over the neighbour's land should be iimited to 12 inches.
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ENLARGEMENT OF HOLDINGS.

In the first part of this paper I have already incicaty
reasons for wishing to see a considerable increase in the 4+ enag
of holdings cultivated, in oxder that a higher standard of H\‘ingu
be introduced and have the opportunity of perpetuating j,
The actual size of holdings should vary considerably. 1t sy,
a false ideal to aim at uniformity where the natural condity,
utilization and of social evolution demand variety. In th,
place, the size of holdings must vary according to the characts,
fertility of the soil and the nature of the farming for whig
climate and distance from market render it suitable. [n the g
place, different cultivators differ very much as regards the gy
which they have sufficient capital or sufficient managing abih
T have come across cases within no great distance from Al
where men are said to be farming as much as 200 to 300 acres y
of which they own, but most of which is rented in a multituk:
small fields.* Such men must have considerable managing ahii
and if they could get compact areas of 300 acres or so, they w
probably be ready to learn improved methods and introduce s
saving machinery.

It would appear that in the central parts of the Gangesh
outside the canal irrigated area, the mode about which the hid
of eultivators wholly or mainly dependent on agriculture fort
livelihood vary in size is about 8 or 9 acres.}

It is not casy to get actual statistics of arcas cultivated v
to the fragmentation of the fields, and to the fact that the rx
of fields in an adjoining village as a sub-tenant is a not uncon
practice. It is impossible to trace such cross-lettings except
close analysis of the patwari’s registers (khatauni-jamabuid)
iarge group of conterminous villages, or by personal enquitks
the spot. A classification of the holdings of one village consi

* This is hearsay evidence gathered in the villages and requires confirmation b d‘i’
inquiries. The largest figure mentioned was 600 bighas, and possibly much of it b Wt
the share system. )

1 The mods is defined by statisticians as the most frequently occmring nunbe! J
any scries, or “ the number of which most instances can be found.”—(Buwley: Elomest
Statistics, p. 123.)
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o ver’ probably typical of the dry area of the Lower Doab is
following table :—

‘,Din t'?
"
Sizes of groups Number in each Number in half-
group acre groups
ad 48
re and 1 26
" I ;
pes snd 0%C - 2 =
d ' . 3 17 13
DR 1 1
v 8 = 2 7
Z‘ Y 7 8 10
: . 8 - 4 6
R ; 5
" IR | 1
S 12 3
T 13 - 1
r 14 0
i " 15 U
oo 18 - 1
;I‘Iacres -
384 acres ... 1
495 1

# The original figares are given in bighas, biswas (20=1 bigha), and biswansis (20=1 bis‘;ai
have been converted at the rate of 32 biswas=1 acre.

These figures are plotted in the following graph, which shows
it the mode is approximately one acre :—
50
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E2S
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N - . . /‘\-
30 40 50

© Io 20

SIZE  (in Acres)
Fruer 1. AsapuLtan-Por Rour VILLAGE.

es (distances measured vertically from the base line) represent the numbers of

holdes (farms) in each one-acre group; and the absciss® represent the sige of

Ups in acres. The groups are defined as in the above table.

The ordinates
Ivation
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Taking all matters into consideration, it appears t. y, f
proper arrangement of the gize of holdings, in accordan.e Wity
principles which have heen outlined in the earlier part of ti; .
would produce a graph of the shape shown by the Continygy,
in figure 2 below. The size distribution which seems now ¢, e
is indicated by the broken line.

HUMBER
=
C
/
I
/
/
J

150 3o

$TTE M- add

Fraure 2. HYpoTHETICAL EXAMPLE.

The broken line is intended to illustrate the present size distribution of the eid
cultivation holdings in a tahsil or district; and the continuous line represents thes
distribution which is here advocated as desirable when reorganization of holdings is wiam

In both of the curves we see two peaks, corresponding to #
distinct modes. Fxamining the curve representing the pup
rearrangement and enlargement of holdings we find that the®
and lower mode occurs at a size of between two and three a
whilst the other, or greater mode, occurs at about 29 or 3 &%
This curve would be interpreted to mean that there are in
group of villages represented farms of all sizes from two 0!
to 200 acres, but that there is a considerable number of small holdn
cultivated of about 2} and 3 acres in size, several of fonr 206
a few of six, seven, eight or nine acres. There are rather W
10 acres, and a few more of 11 or 12 acres ; and for cach e
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L greaier number is to be fov'.md up to the size of 29 acres, after
;ch the npumber of farms in each acre group declines pretty
ilv at fiesb and then slowly, meaning that there are a dogen
mlm- « of each size up to 50 or 60 acres and a few much larger
ps up (o 200 acres. [ am here using the word  farm ™~ ip the
o of cultivating unit. The very small ones of two up to five
« in size would be small holdings cultivated by artisans and
)”m.ﬂ,_q having some other occupation as their principal means of
liwod. Farms above 40 acres would mainly he cultivated by
ous of special intelligence and aptitude or of considerable
qcitv, in many cases trained, we may hope, by one of the agri-
qral colleges.

The advantage of having such variety in the size of holdings
wt. in the first place, it gives scops to enterprising cultivators
; may be able without going to another district to move from a
Tt a considerably larger farm. In the second place, it tends
atroduce variety in the methods of eultivation in any district.
sequently such of the larger farmers as are progressive and have
irient capital will be a good example to those who for the time
¢ only small holdings. Another important point is to introduce
ihility in the size of holdings so that cultivators may easily add
the area which they are farming when neighbouring land falls
ant. The rectangular field system as laid out in the Lower Bari
b Colony would seem to lend itself excellently to this, as the
ares are suhdivided each into 25 fields of exactly one acre, which
nunbered unformly throughout the whole colony acecrding to
tiicially established system.

REMOVAL OF SURPLUS POPULATION.

The average size of holdings which I have indicated as desirable
*adopted as the mode is rather more than three times the mode
the existing cultivating unit. If the sole change were in the
tise of the size of the holdings, it would simply mean that after
}'Edistl‘llmlion the land was to be rented to those of the previous
Wators who could best manage larger areas, and that the others
U4 continge o reside in the villages, working on the farme as
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labourers. It is an express object of the proposed policy of Mereggy
the size of holdings thereby to create an opportunity for the introgy
tion of better methods of cultivation; consequently so far ag cagiy
becomes available for employing labour-saving machinery ,
must be a displacement of hired agricultural labour. By the opy,
of better communication with railway stations, which should},,
integral part of the scheme, there will not only be a rise in the valy
of farms and of the articles produced at the farms, but also iney,
competition of factory-made goods brought from outside t, y
villages, which would tend still further to kill the local home iy
tries and crafts of the village artisans. Consequently there vy
be little opening for the displaced labourers in the village indus;
The fact has to be faced that the introduction of labourr
implements and machinery—even putting an efficient steel plog
drawn by strong bullocks in place of the present country ploug-
must tend to reduce the population of the agricultural districtsy
India as it has done in other countries. Two very difficult questis
arise : (1) how a selection is to he made of those cultivators who s
to be lucky enough to get the new enlarged holdings; and (2) v
is to be done with the surplus able-bodied men who would not b
required as labourers, and cannot be allowed to remain destitutei
the villages

The tentative solutions of these problems which I would ofr
for consideration are as follows: The rentals of the new holdis
must necessarily be fixed at a higher rate per acre to cover thews
of reorganization and to cover the interest on capital which it
hoped, landlords may be induced to spend upon them, or Govem
ment to advance ; and as most of the holdings would be moze thie
three times the size of the present ones, many of the existing eultt
vators would be unable to face their high rentals and there woud
not be excessive competition for the holdings. It might, inded
in some places be necessary to subdivide some of the larger e’
made holdings in order to get tenants who could prove therselvs
actually able to pay the rent. By such a process of econ®
selection, working from a large average size of holding down fo it
smaller average size us proved vself to be stable, the best farmers from
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cultivating and business point of view combined, would be
omatizally selected. The solution of the second problem of
ving the surplus of competent adult labour would, T think, be a
uble one.  Some would be offered the opportunity of taking up
jsteland in distant parts of India where population is badly needed.
whers would be assisted to migrate to the towns where industries .
e gowing; and they would be given every inducement to
sile down there so as to form a permanent industrial popula-
On.The enquiries that I have made show that there are waste lands,
ot only in the Punjab, but also very extensively in the Native
tates of Rajputana and Central India, such, for example, as Bikanir,
Iwar, Patiala, Gwalior, Bhopal, Indore, and Rewa. In many
wes irrigation is needed to make these lands available, but if there
ere prospects of obtaining the population, most of the Native
tates would be ready enough to carry out the necessary works.
think two million acres could by suitable arrangements he colonized
1 the Native States. The Punjab will probably fill up its own
aste land. . The United Provinces with their 47 million inhabitants
ight well contribute two or three millions for the colonization of
he Rajputana and Central India States and for emigration to the
‘enfral Provinces where, I am informed, there are still many tracts
f waste land on which the Central Provinces Government would
eonly too glad to locate settlers.* The main difficulty is the differ-
e in type of country, the soil, rainfall and crops being different.
t1s for this reason that such migrations of cultivators need to be
arefully organized. I may suggest that they might be managed
1d assisted by the Agricultural Departments of the different
novinces and States working in co-operation, particular care being
tken to see tHat newly settled colonists are located in villages
yotwari or zemindari), at the head of which is placed a man of good
Taracter, knowing thoroughly from many years experience the
ocal conditions of agriculture and capable of giving instruction

* Such distriets are Chanda, Balaghat, Chhattisgarh, Raipur, and Drug, and to a smaller
tent Ssllgﬂr. For this information I am indebted to the Houw'ble Mr J. T. Marten,
.S,

o L
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therein, which should be made as much one of his official Hiffes
the collection of revenue.

In a similar manner the emigration to growing industyiy) it
ought to be managed by Government in such a manner as 4 Seeiy
that the newcomer at least begins his industrial career undy T
most propitious circumstances. It is not too early even gy,
establish in Cawnpore and all the larger towns Government Labgy
Bureaus similar to those which have proved so successful in Teegy
years in England. In regard to the immigrants from rural dis,
the labour bureaus should have a more comprehensive duty g,
merely finding employment, and should be responsible for secyy,
decent and proper conditions of work, a fair remuneration, 4
sanitary and comfortable housing accommodation. It is gy,
in the public interest for the promotion both of industries u
agriculture that these matters pertaining to the welfare of lijy
in great cities should from the first he controlled in an enlighter
manner. There could be no excuse for allowing the repetition jy
India of the scandalous social conditions which arose in the Tapidy
growing towns of Great Britain at the time when the agriculuy
revolution was squeezing the labour into the cities to he rapidr
absorbed by the industrial revolution.

REPLANNING OF ROADS.

A very important part of the reorganization of villages mu
be the complete replanning of all roads in the village and its neigh
bourhood. Only those roads which are already drained and metal
as first class roads would be retained in their present aligmmer,
All other roads would be abolished and turned into ploughed fieli
so that the replanning of rural roads might commence with a dex
sheet. The justification for this drastic measure lies in the la
that 95 per cent. of the existing roads were in existence hefore th
railways were constructed, so that the great majority of them bt
no advantageous relation to the location of the railway stations. i
is true that the engineers who planned the railways have often placed
stations at points where important main roads, metalled or 0%
metalled, cross the railway ; but the majority of country statiors
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ave o mnain roads approaching them, and none near then, excepb
he trunk road which usually runs parallel with the railway,

The ideal arrangement of roads would be a net-work of minor
jads converging into more important roads which would them.
Jves couverge directly upon the nearest railway stations. In order
L get @ clear idea of the road system, we must recognize the classes
[ roads required, which I shall take from the smallest upwards,
* have first those giving access from the village site to the various
ums. These I shall term the * field ” roads. As in the Punjal
Jlonies, they would usually run along the edges of the squares and
ould he made from 10 to 15 feet wide, according to the number of
quares to which they would give access. The metalling of these
sads, if any, would be carried out mainly at the expense of the
wners of the holdings served. The next class may be zalled ** inter-
illage " roads. These would form a net-work of roads going from
cerv village direct to every other adjoining village. The third
lss of toads we might call “station ™ roads, for they would run
irect from the villages lying at any distance up to six miles from
he railway. station by the shortest route to the station, there
cing, however, no two roads made at an angle of less than 30°
ith one anvther. The fourth class of roads would be ““trunk”
vads, provided for fast motor traffic, and m order to give
lternative routes for produce to reach the market towns in case of
reak-downs on the railway, or of freight rates proving exorbitant
n short journeys,

PROCEDURE FOR CONSOLIDATION OF HOLDINGS.

The principles which should guide the choice of a method of
anying out the reorganization of villages on the lines ahove des-
nhed are the following. In the first place, compulsion should he
voided as far as possible, and the principle adopted that no change
hould be imposed upon any area unless the owners of more than
we-half of that avea desire the change. Should this condition be
atisfied for an area which might be one village, or might embrace
ot special reasons two or more contiguous villages, it would seem
“pedient, that legal power should be taken to compel the minority
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to accept the redistribution of holdings under the Super sioy
Government. In the second place, whatever machinery 1. ight
established to carry out the redistribution, it must work i, s
a manner that the expense of the whole operation should b, ke
as low as possible, and should not in most cases exceed Ry, 15 1o
acre, excluding the cost of fencing the roads. In the thirg Plac
considerable elasticity should be penmtted in the methods o
carrying through the reorganization in different places during ¢,
first few years, as the whole undertaking would be in an experimery
stage, so that different methods might be tried, and the beg an
ultimately selected for a permanent set of regulations. Fouwty,
the possible necessity for a considerable change of the exis,
tenancy law in the reorganized villages must be faced. The pray
system actually discourages any improvements being made b
landlords ; and much of the benefit of the change would he logt i
some alteratlon of the tenancy laws were not made concurrenty
with the reorganization of holdings. I see no difficulty in makiyg
a special tenancy law different from the general tenancy law applic
able to reorganized villages in which the reorganization has hee
controlled or approved by Government. For the sake of complte
ness, I may add as a fifth principle the obvious condition that the
redistribution of land must be made upon the most equitable b
possible, and that liberal compensation should be given to thes, |
any, who may be excluded from a former cultivating ownership.
The first step to be taken by Government would obviously b
an Act enabling it to appoint certain afficers with powers of receivir,
taking into consideration and acting upon applications for the cor
solidation of holdings in any village or villages. Such a law woul
appoint a body of commissioners, perhaps five in number, whos
duty it would be to receive petitions for consolidation. Thes
commissioners would be jointly responsible for the carrying ous tf
every reorganization, but they would be given the power of appoint
ing one commissioner from among themselves to have special charge
of each particular reorganization. Such commissioner would al¥er
be an experienced settlement or revenue officer. In carrying ot
his duties he would be assisted by two assessors who should be
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sarsons . standing with local knowledge of the district, and who
;hould I appointed by the commissioners from a number of suitable
15013 gomimated bY th.e owners and other persons interested in
the proposed reorganization, .

prominent public notice having been given in the locality
Jected, and generally elsewhere by advertisement in the news-
oapers, that the proposed redistribution of holdings would be taken
nto consideration, the commissioner would hold a public meeting
n the locality and explain, with the help of his assessoxs, the precise
bjects of the consolidation, the benefit to be expected, the classes
+f persons whose Interests would be affected and what steps they
should take to secure the benefits of the scheme and to protect
themselves so far as might be necessary. Notice would then be
given to all persons interested to state their claims and objections in
writing, for which purpose a legal adviser might perhaps be placed
at their disposal at a nominal charge.

As soon as it was made clear that a majority of the ownership
of the area, whether reckoned by shares or by area of holdings, was
in favour of a redistribution, the commissioners would apply to
Government for sanction to proceed. For this purpose they would
prepare a report which would be published in the Gazette, and
Government would appoint a period of three months to hear objec-
tions, If these objections did not appear to warrant the suspension
of the application, or abrogation of the proposed proceedings,
Government would order the commissioners to proceed after a
futher period of two months. At this stage it would be open for
any objector to appeal to the High Court to stay the proceedings ;
but this would probably involve considerable expense, and the
money would be lost unless the objector could make out a very good
¢ase. The necessary period having elapsed and the High Court
baving issued no order to stay the proceedings, the commissioners
%ould once more hold a public meeting in the locality and explain
fully the steps by which they would proceed to cffect the redistribu-
tion of holdings. They would next appoint competent surveyors
id a trained valuer. They would enter into communication with
the Public Worlks Department or the District Board as to the
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replanning and the estimating for the roads. With the comy,,
survey hefore them such questions as joint irrigation and taingy,
would be investigated ; and the question of any demand "XiStnig
for a new dwelling site could be raised. With all this mformyg,
in their possession, the commissioners would then proceed to doy,
what areas should be reserved for grazing and for general PUrposes.
and the remaining area suitable for cultivation would then be divigy
up for a trial allotment, and a valuation of 1t on this basis my,
At this stage objections might be heard ; but they would be larg,
disregarded if they conflicted with the larger interests and gener
purpose of the proceedings. Finally, a revised allotment might i
made and a final valuation, on the basis of which the various owg,
would be assessed with the cost of the consolidation. The vyl
of land required for roads other than field roads would he pooly,
and deducted pro ratu from the value of all the new allotments : by
the land required to be given up for field roads to other people
holdings would be taken into account in deciding the individul

allotments.

METIODS OF ENLARGING UNITS OF CULTIVATION,

The importance of the consolidation of holdings being accon-
panied by an enlargement of the average size of the unit of cultiva
tion has already been emphasized ; and it remains to consider wh
action the commissioners should be required to take to secure thi
result, It isobvious that it would not he possible to do very much
to compel owners to let their land in large rather than small holdmg
and the control of sub-lettings would be difficult. The method
likely to be successful would be, on the one hand, to attract lkely
tenants away from the village and the surrounding neighbouthood,
and, on the other hand, to placc obstacles in the way of letting
small areas.

The first would be accomplished by advertising as thoroughls
as possible facilities for emigration to the towns and to distrcts
under colonization in the manner above suggested (see p. 339), aud
by establishing agencies in the locality and for such distance aroud
as seemed necessary in order to lessen the supply of would-le tenant
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o the carrounding country. To place obstacles in the way of
annll areas, the commissioner might be required, after allot-

ting

o new ho Idings to the owners, to proceed to define accurately the
;\'eni('lﬂ farms or lettlng areas, having powers to insist that all
!

o fizst lottings after the redistribution should he made only in
lgordanm with these areas and without subdivision, If difficulty
" experienced in letting, variation should he allowed only with
. cansent of the commissioner.  The comnissioners would fix a
mberof areas of from 2 to 6 acres each for letting as small holdings,
4 areas from 16 acres upwards for letting as farms. Tower of
mpulsory sale of land belonging to any obstructive owner, at the
« valuation rate less 10 per cent., must he given to the commis-
mners in case the owner were to 1efuse to allow his holding of, say,
(or 12 acres to be grouped with another owner’s land for letting
nposes. A sufficrent degree of permanence could be given to the
1 areas defined by the commissioners by making it impossible
rowners to recover rent by process of law for fractional parts of
i officially sanctioned letting areas, unless such fractional paits
ore added to an adjoining whole farm and held by the same tenant.
hus farms could be amalgamated, or one be divided and its parts
ed to adjoining farms, but letting subdivisions of single farms
auld be very risky.

The adjustment of oceupancy rights might prove troublesome
Ten the new area to be let to the occupaney tenant exceeded the
Id area which he held with oecupancy right. The eommissioner
ight he empowered in such cases to decree a compromise whereby
he area covered hy occupancy right would be  extended
1 consideration of the rent over the whole being raised to an
quitable extent.

(‘08T OF THE REORGANIZATION.
It is difficult to form any estimate, but it seems probable that
the cost of reorganization of arveas of not less than 1,000 acres at a
tie would work out at hetween Rs. 10 and R, 20 per acre, excluding
fencing and other physical improvements, The larger the area done
wone place, the lower would be the uv erage cost, because the
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commissioner and other officers instead of paying oceasiosg] vy
would reside for months together on the spot. For thi T
I would advocate a procedure of placing a whole district ut 4,
under reorganization when a sufficient number of applicaiioy .
been received from it. In any district thus declared to be gy
reorganization, the first step would be the preparation of a ety
plan of trunk, station, and inter-village roads for the whole distry,
-A reorganization commissioner would be assigned to the distry Iy
his whole time, just as a settlement officer is, and he would |,
assisted by different assessors in each pargana or tahsil. Ty iy
district declared to be under reorganization Government Hllﬂh
agree to do the whole business at a flat rate of Rs. 10 Per a
whilst in isolated areas reorganized elsewhere the charge woyq),
from Rs. 12 to Rs. 20 per acre.

In my opinion there can hardly be any question but that y
consolidation of holdings would prove a very profitable operationf;
landowners. The market value of their lands would Pprobably b
increased by about 50 per cent. within the first five years, and
more after another five years, when skill and capital for cultiviy
the larger holdings would have developed and rents could be sl
stantially raised. 1t would be wise for Government to undersls
uot to raise the land revenue on account of the profits of the consdile
tion until the period of one settlement should have elapsed; th
is to say, assuming the cost to be borne by the owners. It wou
probably be a more popular policy, and mcidentally profitable
(Government, if the latter undertook to bear the whole cost of th
reorganization and recouped itself by a special cess or addition toth
land revenue calculated at, say, 7 or 8 per cent. per annum on ti
capital cost of the reorganization.

THE NECESSITY FOR EXPERIMENT.

In conclusion, I wish again to emphasize the necessity 0
undertaking experiments in the consolidation of holdings unde
favourable circumstances in all the different tracts of the countr
In the United Provinces, for example, ten “different areas, otk
consisting of one, two or three villages, might be selected. preferitl
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qasily accessible localities. 1f Government were to offer to bear
'eut.i re cost of the consolidation of the first 20,000 acres to bhe
fertaken, without enhancement of land revenue, I am sure that
re would be no lack of offers of their estates by owners. It would
pecessary to make it clear that all tenancy difficulties would be
othed over by giving the commissioners special and final | powers -
the purpose in these selected areas. In discussing the matter
h enlightened zemindars whom T have happened to meet, the
gestion has been received with more favour than I expected, and
onlv serious objection raised has heen the expected opposition
enants, and the impossibility of forcibly removing the occupaney
ant from his fields even by buying him out.
[n my opinion thére is no reason whatever to wait and study
question further before commencing experiments, Study can
t be carried on whilst actual operations arve proceeding in the
cted areas. The nature and extent of the difficulties cannot be
wvered by any amount of arm-chair thinking beforehand. They
st be discovered by experience ; and similarly it is the men
aally engaged in effecting the reorganization who are the most
Iy to be able to find solutions for the difficulties they encounter,
oweeful and trustworthy men must be selected, and they must
necessity be given very wide powers and discretion. Handled
sIna spirit of wise liberality, it is ditficult to conceive that the
at economic change to be thus inaugurated can be anything but
eficial in the highest degree to India and the masses of her people.

APPENDIX.

Sice the foregomg paper was put into print, I have had the
‘antage of discussing i€ with Professor Patrick Geddes, and in
‘light of his friendly criticisms and of the discussion at Poonal
" are a few words which it seems to me desirable to add.
essor (feddes observes, with reference to the standard of living
oL XM, p, II, p. 223), that it is raised by three, not two,
Pucies : that is (1 ) by example, that is desire to imitate or emulate

£roceedings of the Board of Agriculture in India, Poona, 1917, p. 26.
10
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persons who possess the means and do actually live @ by
standard. Such example is stimulated (2) by travel and it edy
effect. The remaining agency is (3) by relevant selection f,
resources offered by the present educational system (though th
a whole 13 too urban in character and thus townaward in jtg attray
and suggestive influences). It is probable also, he suggests, {,
the prevailing low standard of living in India was largely
about by the necessity for concealment of property and the gy
depressive effect of the cighteenth century wars, a resy whi
has been to a great extent standardized by the nineteenth ety
land tenancy legislation.

Another note by Professor Geddes refers to page 332, iy
advocated that no account should be taken-of existing field 1y
daries. He would have it that some account of them shyyy;
taken, not only when field boundaries follow the natural coppy,
of the ground (which, of course, I intended should be followed).
also so as to avoid breaking home attachments by centring thew
holding as far as possible on the family fields and trees, etc., wij
are most esteemed. If kept in view purely as a subsidiary sin.
agrec with this also.

Another point is the shape of fields which, as Professor Geds
points out, should be long rectangles for cfficiency of plougliy
and not closely approximating to squares. The holdings dlv,k
says, should he long rectangles, as nearly as possible radiatingfm
the village site. Again, as occupation for the surplus popuats
Professor Geddes would advocate the further development ¢
forestry, fruit growing and silk cuiture ; whilst a very considentt
number of persons would be employed in the ever govit
programs of public works,

One of the speakers at the Conferencel thought that a v
point in my scheme was that the reorganization would prodie!
complete break with the past traditions of the village &
however, would not be the case, as I do not propose to break up'the
village 1tself, that is the abadi, nor its immediate surronnd® d

! Ibid., p. 34.
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would remain unaffected by the redistribution of fields, and
ages in the village buildings would 01113" come about later by
qual process of growth and reconstruction.

[ may add that in the section on the enclosure movement in
gland reference should have heen made to the work of Dr. Gilbert
Eer, (niversity Professor of ¥conomies at Madras, on The Euglish
wantry i the Enclosuie of Common Fields, which gives a clear
ement of the methods and results of the enclosures. This hook
(ot available t6 me when writing, or it would have heen men-
sed in the paper itself.

I, tanks; temple and sacred trees. The social centre of village
k, Taiks:

EXPLANATION OF VILLAGE MAP.

The lines actoss the bottont of the map represent the main line
the Fast Indian Railway ; and a road eresses near the centre.
pre s one principal ebedi, and there are three subordinate
elling sites. These are shown by'very heavy black lines forming
kind of cellular structure ; and streets are shown in two of
. The irregular ovals represent water-tanks, jhils, o ponds.
r the sake of illustrating the scattered nature of the holdings, the
ds actually cultivated by five individual cultivators during the
ipvear 1913-14 have been hatched or stippled with a distinguishing
ign as shown in the left-hand lower corner. These five cultivators
re chosen at random. [t will be seen that, whilst one cultivator
ed fields scattered in twelve different places. another (the one
th the top design in the key) had only two contiguous fields
uated in the extreme north of the village. It is possible tlus st
wtioned cuitivator owns or vents lands in a neighbouring village.
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THE PLANET JUNIOR HAND-HOE :‘ A COMPETITION,

Tur makers would surely have heen satisfied with the mayy
of using these handy little tools if they had seen some NorthT
Frontier Province workmen striving in competition the o
day at Tarnab. The hoes were mostly Single-Wheel No. 17
and each competitor ran the hoe he customarily used in his di
labour. The tools were dismantled, their parts being placed h
side the competitors ready to be adjusted when the word “g” s
given. BEach man was required to hoe, to cultivate, and to et
up 440 yards of drill. From start to finish the work periomi
was clean and determined, without undue flurry. The onlooker
showed more excitement than the competitors. In altering thr
tools to suit the work on hand the smaller nimbler men usl
gained on their more burly rivals. The cultvation was so uniforu
good that the prizes were awarded chiefly for speed. It nust
be thought that the competitors sped down their lines o tk
flowing garments that go to make the picture. (Plate Tl
The men dressed and lined up after the event, for no! e
Pathan will consent to be photographed if he is not worthily
rayed. They are a fine lot of men, of some character. Ten of t
geventeen competitors have heen employed at the Agricil furd
Station almost since operations began there eight years ago

The writer hopes to contribute in a subsequent issue of t
Journal a note regarding the employment of the Planet Junior 18
in the North-West Frontier Province.—[W. R. B.]

(360 )
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T;&B following further communication from Dr. (', A. Barher,
1, on the origin of the Uba cane, has appeared in the Interna-
sl Sugar Journal (September, 1918) :—
1 am much obliged to you for forwarding an advance copy of
_Noel Deerr’s interesting statement on the origin of the Uba
e in Yatal? One of our greatest difficulties in India is the
sence of scientific libraries dating beyond the last few years, and,
th regard to sugarcane, the available literature is very limited
led. It is gratifying that my recent letter, suggesting a
sible if somewhat fantastic origin for the word * Uba,” has
ited a reply from one who has at command an adequate
Ty
There are now two theories in the field as to the origin of the
+al cane. Both of these must, I think, be examined on the
<4 that the Uba cane came originally from India, as it is obviously
member of the widely spread Pansahi group of indigenous canes.
ne'.ﬁrst of these is that the Uba cane came direct from India to
atal. The distance is small, and Natal formerly lay upon the
iect route from India to England, as it does, curiously enough,
. the present moment! Two obstacles have to be overcome
r those in favonr of this theory. The first is the name, which is
ot given in India to any of the Pansahi group, nor indeed to any
ther cane that I have met. 1 do not of course lay any stress on the
nggested connexion with the two Burmese words © U-ba,” referred
oin my letter. The second is that there is no dircet evidence of
he Uha cane having been brought from India. Unless the cane
ame from, Burma, where I regard it as an introdnction from Bihar.
md where much better canes abound, it is difficult to understand
low else it conld have reached Natal. The Pansahi class is not
haracteristic of Bengal, which has, and has had for several centuries,
viunber of thicker and better canes. I regard it as unlikely that
sicha cane as Uba would have been obtainable, or that, if obtainable,
it would 1 1a\e been considered at all a desirable one, to introduce
o tomgn (Oun’m) With the exteptlon of Lower Burma, there

! Reprinted in the dgric. Journ. of India, vol. XAI, pt. LV.
* Reprinted in the Agréc. Journ. of India, vol. XIII, pt. 1IL.
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iy a lack of connexion between India and Natal as regurds
cane.

The second theory is that the Uba cane came froy brg
and Mr. Noel Deerr gives chapter and verse for this nmudum
to Mauwritius in 1869, But as Mr. Deerr points out, this Opersy
an interesting speculation. In studying the characters i
indigenous Indian cunes and those of the tropies, T have y) iy
heen trying to find the line along which the latter might hyy, b
evolved from the former. [t has always been somewhaf MJ,
considered possible that. during the many hundreds of Teun
tropical cultivation, the Indian canes may have been s altereé
in their growth that they assumed the present form of the thy,
canes. But if the cane which Alexander took from India over 25
vears ago has so little changed in its character that it can g,
tingly be placed in its own class of Indian canes, this idea recis
a severe check. What chance was there that Alexander e
wmto closer contact with the Pansahi group than the Yy
planters ?

The canes of the Punjab are of two classes.  Near big tow
we have thick tropical canes which are used for chewing and u
heavily manured and cut before they are ripe.  These grow wels
Anuitsar, where T lave met with and studied two kinds, Th
canes are again found in the neighbourhood of Peshawar, whe
frost is absent and some 30,000 acres ave grown on a crop sk
for making gur.  But all the evidence is that these canes have b
introduced comparatively recently into this part of Tndia, andl
do not think it at all likely that, when Alexander came to i
there were anv hut the thin frost-resistant forms which are sl
growing in the fields. These are described by me in @ Memar
of the Indian Agricultural Department, and it will be readily coneeded
that they are among the thinnest and most primitive canes I e
world.  But among them is one of the Pansahi class, descried
as non-resistant to frost, occasionally being totally wiped vnf. al
then, for several vears, being gradually re-introduced, from the Eas
where the true zone of the Pansahi group lies, along the fﬂ
of the Himalayas as far as Bihar. This cane is called Kabn.
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o in the neighbourhood of the Beas river and is valued in that
s lpss fibrous and more juicy than. the .other tnore grass-like canes
the province. Now, Alexander in his I}ldlan irruption came as
s the [{vphasis river, the ancient name for the Beas. Naturally
would take the best cane he could meet with, and the point of
fact 18 perfect, if the local canes growing then were the same as
56 NOW found in the province.

{‘an other links in the chain of evidence be found ? Is it
sible that in corners of Spain there may still be remnants of the
1 that Alexander took ¢ Can the local reed-like cane of Brazil be
| found in the primitive Indian settlements of the country ¢
i so, is it of the Pansahi class ¢ Is there any other source of
s Brazil canes, in Japan for instance ?

The importance of these guestions on the origin of the cultivated
qurcane cannot be exaggerated. There are, I helieve, many
erences to the introduction to the West of canes ** from Malabar,”
A these were thick tropical canes. This has led to an idea that
dia itsell might contain the links of the chain of development
tween the indigenous canes of the country and the thick canes
the tropics. But, if this is so, how can we explain the fact that
South India there are at least four indigenous varieties, Naanal
the south of Madras, Hotte Cheni and Ganda Cheni in Mysore,
d Hulle in Canara ? These are easily distinguishable from the
ick, introduced canes, and there is no suggestion of their not having
enin the country for many generations. They are thicker than
¢ Punjab canes, although belonging to the same class, as has been
aily shown in a vecent Memoir prepared by me and about to
we frort the press. In fact, to sum up the discussion, it seems
‘ue that Mr. Noel Deerr’s letter suggests much more strongly
an has ever heen done belore, that the thick canes and the indi-
ous Indian canes have had an entirely different origin, the latter
wing arisen from one or more wild forms similar to those now
ing in India, and the former from another species of Saccharum,
tobably now extinet in its wild form, and native to the islands
[ the Malay Archipelago, or possibly Cochin China, as suggested
tde Candolles Origin of Cultivated Plants.”
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SUGAR FACTORIES IN INDIA,

A PRESS cOMMUNIQUE, dated'3rd December, 1918, sy
the Department of Statistics, India, says:—

Engquiries were recently undertaken by the Depa Ttimey
Statistics, India, regarding the sugar producing capacity of g,
sugar factories in India. Of the forty-six factories t, i
enqulrles were addressed, returns from thirty were received. 01
remaining sixteen, six did not give any reply, six others were efle
closed or were not in working order, business was not started
two, one was opened only in August, and one was omitte( i
produced only molasses.

The results of the census show that the thirty factorie,
out per day of twenty-two hours 4,900 maunds (of 823 1), g
of sugar from cane (first sugars), 2,100 maunds from cane (go(.m;i
sugars), 7,200 maunds from raw sugar, 3,600 maunds of mehs
from cane, and 3,700 maunds from raw sugar, employing o
average 8,600 persons daily. The maximum amount of gy
that can he produced by thesc factories is, according to the reny
furnished, 14,500 maunds (or 533 tons) per day. The detals
the provinces are given in the statement below .—

o MOLASSES .
Pt - FROM BTl 23
@ = S O L ; o
Provinee @E r Ta persim
=g Silgkl o o 2% ] 3, el
,S‘-I: FHea ® &} ‘ a A z
Mds. de Mds, Mds.| Mde Mds. Mds
Bibar and Orissa .. 15 2853 758 | 12621550 1,166 489 logig A%
i
United Provinces ... <9 L015% 802 | 1,7371,142t1,502 3,931 }-.5936* 0
Madras Ao s L sen | ms o 22602 B
! .
Bengal and Punjab .3 217 283 2 139 30 M
; i
Total 30 4,875 2,084 7,2333,579 3715 14,456 (7,09 S
e ﬁ“.‘/‘ e I
* Includes production vf second sugars in one factory, separate figures not heing a7t

. l
able.  The high proportion of sccond sugars in the United Provinces is due o the fact B4

it
ratfon sugar of about 98 degrees pr)ldrlmmm manufactured for the Army Tiepartment.
beon classed under  second sugars.”

t Excluding production of molasses in one factory, information not beitg avalat
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The department is greatly obliged to manufacturers throughout

ia for their invaluable assistance throughout this enquiry. The
estion which has been made to hold the enquiry periodically
: guide 0 the progress of the industry is under consideration.

*
% %

(£ INHERITANCE OF MILK AND FAT PRODUCTION IN CATTLE.

4y the Maine Agricultural Experiment Station Mr. John
Gowen has made a genetic study of the first-generation crosses
srominent dairy breeds of cattle and beef-bred Aberdeen-Angus.
s work, the results of which are published in the Journal of
edtnrad Research (Vol. XV, October 1918, pp. 1-57, 6 plates),
. undertaken as a link in the chain of evidence necessary to the
| solution of the problems which are connected with the inheri-
ce of mitk production and butter-fat production. A cross-bred
d 1s being formed at the experiment station so as to provide as
b material as possible for the analysis of the laws of heredity
cerned with the productivity referred to. and this herd has now
1 into its second generation.

An indication may be given of some of the important results
eadv reached by Mr. Gowen :—

(1) Black body colour is dominant to the other colour in the
i generation. 1In the second generation an orauge-voated bull
1 adark Jersey dun-coated heifer were segregated out.

(2) White marking of the body, taken as a whole. appears
a dominant. Study of individual white areas, however. indicates
it this is due to white in the inguinal region only. for this alone
pears as such a dominant. White spots on the face. neck, shoul-
15, tump, flanks, and legs are generally suppressed 1n the offspring
en the white-spotted individuals are mated to solid colour.

(3) Pigmented muzzle is dominant to one not so pigmented.

(4) A pignented tongue is dominant to a non-pigmented
- confirmation of a previous resuit.

(3) A black switch appears to cause the suppression of the
et switch colours in the offspring.
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(6) Some exceptions were found to the previously (epl
hypothesis of simple dominance of polledness over the horeq o
tion, and it is suggested that a hormone secreted by the tesyy g
have some influence on the presence or absence of homs, ‘hw
this prove true, it would establish an interesting parallel ety
cattle and sheep, for in the latter a sex hormone is known t, ;lﬂ@‘.
the development of the horns.

(7) The qualities of beef production are shown to be divigh,
into four general regions of the body : head, forequarters, Ity
and hindquarters. When either parent is of Aberdeen-Angus |yy;
the offspring show the characteristic type of head and heavy, iegy
Heshed forequarters. The hody and hindquarters appear iy,
mediate, but resemble most the dairy parents. From his ey,
so far the author concludes that for the improvement of the
qualities of dairy breeds the first generation crosses shor
increased value of the beef qualities in the forequarters wit
materially influencing the hindquarters.

(8) A few data are supplied as to the production of milk
butter-fat by some of the cross-breds. The results indicate s
milk and fat production behave separately in inheritance. Hy
mulk plodu(h(m is dominant to low. but, unfortunately. a highic
percentage in the milk is recessive to a low fat percentage. T
author supplics a useful bibliography and nmerous illustrations
[ Nature. dated January 30th, 1919.]

*
L ]
NATIONAL INSTITUTE OF AGRICULTURAL BOTANY.

AT u meeting at the Cannon Street Hotel, on 15th July. 14
under the auspices of the Agricultural Need Trades Assoelatio
of the United Kingdom, Mr. Lawrence Weaver, ¢.B.I., Contrlt
of Supplies, Food Production Department, announced that
Robert MeAlpine and Sons had contributed to the endowment ¢
the National Institute of Agricultural Botany a sum of €100 00
addition to £1.000 a yearfor five vears, and five other gentlen nenal
given £1,000 each, while the Association of Corn and \umult i
Merchants and the Millers Association had also opened su seriptiet
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jor their members. At the close of the meeting it was
~ ol that the Seed Trade had contributed over £10,500 which

MINEY . C,
1 increased to £13,000.  Mr. Weaver explained that none of

;::1111;:\().\‘ subscribed would be used for building the Official Need
;tmg tation.  This would form part of the Institute, hut its
t \\;illlt] be provided by the Board of Agriculture. - The Trust
nd. so far, amounts to about £36.000, and it is hoped will reach

L00.—|Jonrnal of the Board of Agriculture, Augnst 1918, p. 518.]

*
* ¥

THE BRITISH DYE INDUSTRY.

It is satisfactory to find that the Port Ellesmere Indigo Factory
< heen i full work for some tine, and that land has been secured
considerable extensions of the works in the near futare —{Nature,

tol January 16th, 1919, p. 388.]



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

WOODHOUSE-SOUTHERN MEMORIAL FUND.
Tue following donations have been received in answer t;
appeal in the January Number, for funds to establish ey
Prizes to perpetuate the memory of these officers.

As I may be going on leave shortly, will future subscribers iy
send their donations direct to the National Bank of India, Linjy
Calcutta ¢ Cheques should be crossed “ Woodhouse-Souhy

Memorial Account.”

J. Mackesyy
1st March. 1919.

Donations recerved up to 28th February. 1919.

ks,

The Hon'ble Sir Claude Hill, [.C.8. .. . Lo
The Hon'ble Mr. R. A. Mant, LCS. .. .. .
J. Mackenna, Esy., LOS .. .. .. o Iw
Dr. €. A, Barber .. .. .. . .. oo
G. A, D. Stuart, Esq., LCS, .. . Lon
F. R. Parnell, Bsq. . .. .. Lo
The Hon'ble Mr. 11 R. €. Hailey, LC.S. - Lo b
Botanists, (. P. .. ., .. . Lo
W. Robertson Brown, Esq. .. .. .. Loh
G. 8. Henderson, Esq. . . . -
C. P. Mayadas, Esy. . . .. Lo
Anonymous (8) .. .. . . Lo
Carried forward Rs. .. %

( 3568 )
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. Brought forward Rs. 533
1. 1. Watson, Esq., 1.CS. (8) o5
I);'- [ Butler. .. . 50
A, Hm\‘aﬂ'd, Esq . .. 25
\Ir~ gabrielle L. (. Howard 2%

D WL Harrison, . . . L

oM Hntehinson, Esq. »
7. Bainbrigge Fletcher, Esq. .. i
pr. F. 1 1. Shaw >
Wenne Sayer Esq. 5
\l Aizal Hussain, Esq. o
i\‘, 1. Davis, Esq. 20
{1 E. Annett, Esq. "
¢, Somers Taylor, Esq. »
4. Carruth, Esq. »

Totan Rs. 1,030

*
* %

His TXCELLENCY THE VICEROY, accompanied by the Hon. Sir
wde Hill, paid a visit to Pusa from the 4th to 6th January, 1919,
s Excellency was shown over the various sections of the Institute

levinced much interest in all that he saw.

*
* %

Tre New Year Honours™ List contains the following names
sich will be of interest to the Agricultural Department :—

FC1E. Ttae Hon'BLe Mr. N. D. Bearsox-Brrn, (8.1, C.1LE.,
1.C.S., Chief Commissioner, Assam (sometime Direc-
tor of Land Records and Agriculture, Eastern Bengal
and Assam).

CBE. Mr. E. A, Movony, 1.C.8,, Comnussioner, Agra Division.
United Provinces (sometime Offg. Director of Land
Records and Agriculture, United Provinces).

M.BE. M. B. C. Burrt, B.Sc., Deputy Director of Agriculture,
United Provinces.

Khan Bahadur. My. Jupam Hyaw, F.Z.S., Veterinary Overseer,

Agricultural Research Institute. Pusa.

fwo Sukeb. M. R. Ry. M. R. RamaswamI S1van. Avargal, B.A..
Senior Assistant .to the Government Agricultural
Chemist, Coimbatore, in the Madras Presidency.
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Rao Saheh. Mr. Kasansr D. Nag, M.A., Assistant S,
tendent, Office of the Agricultural Advise to 4

(overnment of India, Pusa.

x¥s \
Ligurenast-Coronen G K. Warker, C.LE., FR(jyy
Indian Defence Force. has been appointed to be an Officer of 4
Most Exalted Order of the British Empire for services brougl
notice in His Excellency the Commander-in-Chief's  Despy,

dated the 20th August, 1918,

*
k%

De. B. J. Bureer, M.B., B.LS., Lmperial Mycologist. |,
Jeen appointed Joint Director of the Agricultural Research Insi
Pusa, in addition to his present duties, with effect frony the
Jannary, 1919, and until further orders. The post of sy
to the Agricuttural Adviser is placed in abevance.

*%é(ﬁ

Mr. G. S Hexpersos, N.D.A, N.D.D., has been confimg
i the appointment of Tmperial Agriculturist with effect from
1st March, 1918. '

*
* ¥

Me. WyNyE Saver, B.A., whose appointment as Asii
to the Agricultural Adviser to the Government of India ha~ hm
temporarily placed in abeyance, is, with effect from the 20th
1919, appointed to officiate as Imperial Agriculturist, dmmﬂ h
absence, on deputation under the Munitions Board. of M. %
Henderson, or until further orders.

*
¥ %
Mp. M. Arzan Hussary, MLSc., has been appointed S
pumerary hlmmnloglst, Pusa.
*x
Dr. W. Burxs, Feonomic Botanist to (fjovernment. Rumh:

has been allowed, with effect from the 15th January, 191%. combie!

leave for six months,
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e, > L AJREKAR, BA, Assistant Profey
'hl‘ Agrieultural C‘)Uege, Prmna,

Feonotiic - Botanist 4, the Government 9F Bombgy
Burns. granted loaye

Ty
e M. HL SO\\'ERBY, )I.R.C‘.V.S.‘ Assigt
aerinary College, granted furlough ¢,
ect from Ist August, 1919,
e N1, Dha‘kmeu'vala, First prog
ifr. Sowerhy, peading furthey orders,

ant PrincipuL Bomby,
I three months g,

essor wil) officiatn in Pace

*

* g

His Mazespy's NECRET Ry OF Starg pop

L POH, Rama Redq; as Deput_y Diractoy of .
P probation for three Years. [ hag |

il College and Researy; Instituge, ¢ ‘r)imhatnm for frainipg,

- %
LR Ry, g, CHELVAR;\I\‘(JA Rayi: (1‘4\‘RL’, Deputy Directoy o
wiealture, [y Circle, Madray Presirler;(~)'. is Lranted Privilege
e for one mong),
IR Rv. ¢, Navavan, Avyar, A\'al‘gal, Assistans Direct g,

Agrienltuge, gy, relief from, the Vi Curele, iy be iy “harge of the
V(e

***

e w Sy, LET F.H.A.S., MR.4
Agri«u!bure, Westery Cirele, BengaL hag heen alloweq Combinad
e for 14 Months wity, effect frop, the 15t], Jammz'}: 1919,
Babyg Rajesway Das Gupta, Superintendent of Agriculture, is
Minted ¢, act s Deputy

¥ Director f Agricultyre, Westen, iy,
el g Nmith,

NE.. Uepur,}' Divecto,

***

M. 4. C. DOBBS, B.A., Deputy Directyy of Agrimlturo, Chots
g () as beep appointeq 4 act, In additioy, to his opy
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duties, as Director of Agriculture, Bihar and Orissa, iy,
absence, on deputation, of Mr. G. Milne, L.C.S., or untj] fuam
orders, ‘
*
* % :

Mr. J. Rosinson, N.D.D., Offg. Deputy Director of Agrieg,
Patna Circle, Bihar and Orissa, was granted privilegp, leare .
one month and fifteen days with effect from the 2nd January, [91;'

*
* %

Mr. H. L. Darra, B.A., M.Sc.A., Assistant Professor of
mology, Sabour Agricultural College, has been appointed tg 5,
Economic Botanist, Bihar and Orissa, vice Mr. E. J. Woodjy,
deceased, during the absence, on deputation, of Mr. 8. K. Bagy, )i
appointed to act as Deputy Director of Agriculbure, Orissa (i ,
until further orders.

*
* K,

Mr. H. M. Leake, MAA., F.L.S., Offg. Principal, Agrieyly
College, Cawnpore, has heen confirmed in that appointment, i
Mr. A. W. Fremantle, retired.

%k ‘

Mgr. W. Rogerts, B.Ne., Principal and Professor of Agricultm&l
Punjab Agricultural College, Lyallpur, has been granted combi
leave for three months with effect from the 8th January, 1919,

Mr. B. H. Wilsdon, B.A., Agricultural Chemist, Punt
officlates as Principal.

Mr. O. T. Faulkner, B.A., Deputy Director of Agrienle
Punjab, has been appointed to officiate as Professor of Agricultue

%
* %k

Marik Suntay Awn, who has been appointed by His Majosts
Secretary of State for India to the Indian Agrienltural Servie
in the Punjab, has assumed charge as a Supernumerary Deputs
Director of Agriculture, and has been posted to Lvallpur ki
tmmmg.
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Vg, . TAYLOR, M.R.C.V.5., on reversion from Bombav to the
| Veterinary Department, Pun]ab resumed charge of his duties

:«npumtuldent South Punjab, with effect from the 8th January,

19.
*
* %
\Lavse Ba Kyaw, temporary Engineer in the P. W. 1., Burma,
« services have been transferred to the local Agricultural
wtment, has been appointed as an Agricultural Engineer in the

et with headquarters at Mandalay.

0
i
pd
% x
Ve F.J. Puymes, A.C.GL, Indian Agricultural Service, has
s nominated a member of the Legislative Council of the Chiel
ymissioner of the Central Provinces in place of the Hon'ble
3 Hughes-Hallett, resigned.
**#
0y being released from military duty. Mr. A. G. Birt. B.sc.,
appointed Deputy Director of Agriculture, Assam.

£

\Ir. W. Harris, M.R.C.V.S,, Superintendent, ('ivil Veterinary
partment, Assam,. has been granted combined leave for six
wnths from 15th April, 1919.

t
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Plant Products and Chemical Fertilizers—By S. Hoarr Couury
M.Sc., F.I.C. (London: Baillitre, Tindall & Cox.) Price Wi

THis hook forms one of a series of volumes noy li
issned under the editorship of Dr. S. Rideal, which sy,
giving a comprehensive survey of the chemical industries. Iy
general preface to the series, Dr. Rideal states that in these yy
graphs “an attempt will be made to get away from the athyly

text-book, manner, not only to make the treatment ariginal but o

¢

to appeal to the very large class of readers already possessing g
text-books of which there are quite sufficient. The hooks d
also be found useful by men of affairs having no special techic
knowledge, but who may require from time to time to refers
technical matters in a book of moderate compass, with referenc:
the large standard works for fuller details on special points if requied

Within the limits imposed by this scheme Mr. Collins has p
formed his task well. To the special student of agficulture it
possible that the treatment of some of the subjects will apes
rather sketchy, but fo the general reader or graduate of a sen
course the book will probably appeal as a useful introduetion &
a large subject.

The first 60 pages (Part I) deal in general terms with the priv
cipal classes of fertilizers. In Part II (40 pages), soils, soil Iproe:
and soil reclamation are discussed. In Part IIT (78 pages) ¢
general account is given of the principal plant products——cﬂbeh-T'
drates produced by crops, oils, nitrogen compounds of plants ui

(364 )
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cellanecnis plant products, such as tea, coffee, rubber, indigo.
put IV, the author deals with the production of meat, manuring

jeat, the mature of the cattle foods, their calorific valne and

v products.
'\t the end of each section a list of text-books and recent papers

lig with the particular subjects of that section is appended, which
A serve as & useful guide to the reader who requires more detailed
mation.—[W. A. D]

*

chemistry of Farm Praetice—By T. E. Kzrrr. (New York:
7. Wiley & Sons, Ltd., Inc; London: Chapman & Hall,
Ltd) Price 6s. nel

Tas hook is intended by its author to furnish the fundamentals
hemistry required for intelligent agriculture, and to apply this
wledge to the art of agriculture and its problems. In addition
fhe commoner problems associated with soils and fertilizers and
ls, it attempts to include subjects such as sanitary water, hoiled
er,.and insecticides which, in the words of the preface, “are
jects in whick not only the farmer but the suburban resident is
rested.” It will be understood by this that the subject matter
lifuse in character, and a large number of subjects are touched
r the 243 pages which the book contains,

The early chapters are devoted to general chemistry. In these.
b terms astatomic weight, valency, compounds and mixtures are
plv explained, rules regarding the representation of chemical
pounds by formulae are given, and the processes of oxidation
! reduction are outlined in popular fashion. Chapter IV deals
b the preparation and properties of the elements nccessary for
Ut growth. Attention is given to the importance of nitrogen
lits fixation by bacterial flora in the soil, and by those living
symbiosis with legumes, but little emphasis appears to be given
the use of nitrogen by plant in combined forms.

In the chapter devoted to water, the requirements of the subur-
Ureader get more attention and a fair amount of space is taken
by the solvent properties of water and its suitability for drinking.
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The characteristics which may make it more or less suitay, !
irrigation have been passed over. )

In dealing with air in the soil an attempt has been 1y, i
deal with the diffusion of gases in the soil. I‘his appears somewl “
advanced for a book of this type, and is too shortly dealt with &
be of much use to the reader.

The same criticism might be made with reference to the Setty
on the leaching of plant food from plants in the next chapte, |
hoth cases the space taken might have been better given to a sligh
fuller treatment of the miore elementary aspects of the suhj@
covered.

The chapters on soil formation, fertility, manures and fertiliy
and their application give the reader useful information, Thag
in comparing the use of green crops as direct manure and afte fi
ing in the form of excreta, slightly undue importance is given to 1
loss of carbon in the latter’s formation and on the resulting i
While the relation between the manurial constituents of the fu
consumed and those of the excreta voided might have been ne
clearly mpressed. Terms like demitrification and fixation of nity
gen have been used in a somewhat loose sense. It is also dou
as to how far the public for whom the book is intended wonld
i a position to apply the information detailed in Chapter XV, slid
deals principally with Liboratory wethods  of estimation. T
space devoted to feeding and dairying is not large. The fome
might have heen improved by more emphasis on the importiee s
digestibility and by some reference to the energy value of th
fuod.

The clapters given to insecticides and  fangicides amd to pt
whitewashes aud concrete are instructive. The illustrations are gl
It is doubtful whether the hook as a whole would prove of mneh val
to a student at an agricultural college in [ndia. 1In the case of ashr
course student it might he at times referred to as giving & sinh
chemical explanation of a portion of an agricultural lectue &%
something to read to emphasize the subject matter taught lmi
lecture.  To a student in the upper classes, who is studying 3%”“4
tural chemistry, it is of little or no use, as generally the treatment ¥
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) saperticial lin character. On the other hand, it is beyond the
fian favier and high-school boy of the present day.—[R. (. A}
* %

W have received f10m Mr. A. B. Modak, the enterprising
(Lof the Union Agency of Bombay, a firm dealing in seed, concen-
ted nynures, and other agricultural requisites, an illustrated
e ¢iving an account of the present condition and future
spects of putatb cultivation in the Bombay Deccan fron the pen
Dr. Harold H. Mann, Prineipal of the Poona Agricultural College,
| alsv o description of the Potato Works started by the firn,,
s Works have been started by the Union Ageney with the
) of Government and in co-operation with the  Agricultural
};ntmuut, to puti on the market good acclimatized potato seed, and
ety o research with a view to introduce improvements in {he
fivation and mannring of this important crop.  In spite of the
Fknown profitableness of this crop in the Bombay Decean, it is
present restricted to only 8,000 acres.  This has been due mainly
the difficulby in maintaining the quality of the seed Potatoes,
is necessary o import annuall y large qnantities of seed from
v, while the prevalence of certain diseases of the growing plant
Lol the fubers in storage and the smallness of vield ow ing to the
of nferior seed and faulty methods of cultivation have tended
wstrict the area under this crop. The problems involved there-
> require to be dealt with from the myeological, entomological,
mical. and agricultural sides simultaneously, and though some
k had heen done departmentally in the past, it was not possible
the department with its small staft spread over a large area to
“ifrate on a single problem in a single locality. It is, therefore,
tilving that o commercial company s come forward to co-
nate with the department, so that by pooling their staff and funds
b concentration can be brought about.  During the short period
Its existence the Works have already negotiated over 800 tons of
:P"trltwes and extracts from letters of those who have tried the
1,

 which gy published in the brochure. show very etleotiraging

s,

wagent used for fumigation is petrol vapour, whereby
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liability to fungal or insect disease, both in the field and in st
is climinated to a great extent. The Works are also desigmﬂg'
improvements in the implements used in potato cultivation, gq &
experimenting  with various manure mixtures mainly i) 4,
assistance of Dr. Mann who has succeeded in obtaining son, o
good results. The Works are conducted by a stafl of agriayy
graduates, and it is encouraging to find that students trained iy
Agricultural Colleges do not look merely to service under Goyy,
ment, but Liave now begun to put to practical use what sciens,
instruction they have received.-{EDITOR.]

*
® ok
Household Dairying (in Marathi).—By B. K. Ghare, L.Ac.. Lecupy

Agricultural College, Cawnpore. Pages 4-+48. (Poona: i,
Bhusan Press.) '

Trs is the third of the series of books on milk and dalrying )
its different aspects, so far published by the author. The iy
chapters into which this little book 1is divided deal with (1) i
(2) dairying, (3) care of animals, and (4) the feeding of infants, w
under sach head broad facts of the subject are carefully selectedw
given the prominence they deserve.

Tt also summarizes in a very concise manner the crude o
objectionable Indian methods of dealing with nulk from the i
it is drawn to the time it is consunmed in an Indian household. T
author suggests some adoptable Western methods for the inypron
ment of the existing dairy practices in the country and b
forcibly and clearly to the notice of the reader the importast:
thorough cleaniiness in the handling of milk and its products.
the milk utensils as well as the milk room, and the presermim'
milk in all its purity under varving conditions.

We have, however, found some slight inacenracies the b
For example, 1t 13 not correct to say that colostruny il i cield
by the cow after parturition only for a couple of days, and that

Buffalo is an aquatic aninl from its fondness for water. ™
loose expressions should be avoided when bringiny vib aoth
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- on of the pamphlet. We do not think the advice given about
1(t.100 caftle to the river daily for a wash and swim is sound and
iﬁlzs can be safely recommended.

Our opinion of this little book is, howeyer, very favour.able, and
is to he hoped that it will help in dispelhng the gen.era] ignoraice
out milk sanitation which seems t(') prevail. It_ will he studyed
th profit by all intercsted in the sanitary production and handling

milk—{J. H.]



6.

~1

NEW BOOKS

ON AGRICCLTURE AND ALLIED SUBJECTS,

Cotton, by G. Bidgwood. Pp. viii-F294. (* Staple Ty
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Vols. 11 & 1], (London : Longmans & Co.)

Methods of measuring Temperature, by Dr. Ever Griffith
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(Philadelphia : P. Blakiston’s Sen & Co.) Price 3 dollars
net.

Moichiometry, by Prof. 8. Young. Necond Edition. Pp.
xiv+363. (London : Longmans, Green & (o) Price 12y,
td. net. ‘

A Manual of Elementary Zoology, by L. A. Borrdaile.  Second
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The following publications have been issued by the Ty
Department of Agriculture in India since our last issue :—

Memotrs.
1. The Rice Worm (Tylenchus angustus) and its Control, by
Butler, M.B., F.LS. (Botanical Series, Vol. X Yol
Price, Rs. 1-4 or 2.

Cholam (4. Sorghum) as a Substitute for Barley iy il
Operations, by B. Viswanath, T. Lakshmana Row, 3,
and P.A. Raghunathaswami Ayyangar, Dip Ac, (Cheg;
Series, Vol. V, No. 4.) Price, As. 12 or Is.

vy

Bulletins.

1. Are Camels susceptible to Black Quarter, H;enmrrhag
Septiciemia, and Rinderpest ¢ by H.B. Cross, M.R,C,\'E
D.V.H., A. Sc. (Bulletin No. 80.) Price, As. 4 or 3,

2. Progress of the Sugarcane Industry in India during the vt
1916 and 1917. Being Notes submitted to the Meeting
the Board of Agriculture in India, Poona, 1917. Ei
with an Introduction, by C. A., Barber, C.LE, %)
F.LS. (Bulletin No. 83.) Price, As. 5 or 6d.

3. Soll Drainage, by R. G. Allan, M.A. (Bulletin No. §
Price, As, 4 or 5d.

Report.
1. Report ov the Progress of Agriculture in lIndia for the W
1017-18.  Price, Rs. 1-8 or 2%, 3d.
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INDIA FROM 1sr AUGUST,

TO 31s1 JANUARY, 1919.

1918,

Title

Author

l Where published
i

GENERAL AGRICULTURE,

whe  Agricultural  Jowrnal of

lhltudm:, Vol. XIII, 'Part, 1V,
Vol X1V, Part I. Price Rs. 2;
annual subseription, Rs. 6.

scintitic Reporte of the Agrieul-
tral  Research  Institute,
pusa (including  the Report
of the [Imperial  Cotton
Specialist) for 1017-18. Price
R. 1-4 or 25

4 Report on the Progress of Agri-

i Edited by the Agricul
tural Adviser to the

calture in India for 1917-18.

Price R, 1-8 or 23. 3d.

4 Estinates of area and yield of
principal crops in India, 1817.
18, Price As. 8.

 (luinquennjal Report on the aver-
age yield per acre of principal
cropsin India for the period
ending 1916-17.  Price As. 12
or Ls. 2d,

i Awrieultural Statistics of India,
Vol. 11, 1915-16.

+ Lhe Pest means of rapidly in-
creasins the Onttums of Food
Crops by methads within the
tower of the Agricultural
Veparfment.  Being  Notes
submitted (o the Mecting of
the Board of Agriculture in
lnrlj'n, Poona, 1917. Pusa
Agricultural Research Tnsti-
tite Bulletin No, 81, Price
As 4 or Bd.

5 Seil Jlmumgc. Pusa Agricul-
tural Research Institute Bul-
letin No, 83, Price As. 4
ur .

Government of India,

Pusa.

Messes, Thacker, Spink &
Co., Caleutta.

Issued from the Agricul- | Government Printing,
tural Research Insti- India, Calcutta.
tute, Pusa.

i‘ .
U Agricultural Adviser to ‘ Dittey,
the Government  of i
India, Pusa. ;
i

Issued by the Depart- | Ditto.
ment  of  Statistics, |
India,

itto Ditte
Ditto ! Ditlo,
|

fssueit from the Agrienl- Ditto,
tural Rescarch  Insli- |
tute, Pnes !

[
|
K. G Allan, aa. Princi- Ditto.

pal, Agricultural Col-

leze, Nagpur.
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'
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e
Where Tublisgeg

Gennrul Agrir:ulture——cuutd.‘

The Future Prospects of the
Natural gIndigo
Theetfect of superphosphatc
manuring on the yield and
quality of the Indigo plant.
Pusa Agricuitural Lescarch
Institute Indigo Publication
No. 4. Drice As. 4 or 5d.

Krishi Sumachar.

Annual Repot of the Depurt-
ment of Agriculture,  Bihar
and Orissa, for the ye rending
s0th June, 1918, Price As. 6
or tid.

Report on the Agricultural Acti-
vities of Government in Bihar
and Orissa for the year ending
30th June, 1918, Price R. L6
or Is, 10d.

Industry. .

Price As. 1202

Repurt on the Administration of
the Department of Agriculture

of the United Provinces of
Agra and Oudh for the year
ending  30th  June, 1918,
Price As. 6 or td.

Season and Crop Report of the

TUnited Provinces of Agra and
Oudh  for 1917-18. Drice
As. 8 or 9.

Report on the Agricultural Sta-

tious of the Western Circle,
United L'rovinces of Agra and
Oudh for the yearending 30th
June,1918.

Price As. Sordd.

Combined Annual Report of the ‘

Partabgarh and Benares Agri-
cultural Stations of the United
Provinces of Agra and Oudh
for 1917-18.

Report on the dgrieultural Ex.
perimentsin the Central Cirele,
L. P, for the year ending 30th
June, 1918.

Price As. 6or 6d.

Annual Report of the Depart- !

ment of Agriculture, Punjab,

for the year ending 30th June, i

1918, Price R. 1 or 1s. 6d.

i
i

W. A. Davis, B.5c., A.C.
u.1., Indigo Rescarch
Chemist to the Govern-
ment of India.

Issued by the Depart-
ment of Agriculture,
Bengal,

Issued by the Depart-
ment  of Agrieulture,
Bihar and Oulssa.

Ditto

lssued by the Depart-
ment of  Agriculture,
United Provinces.

Ditlo

Ditto

Ditto

Ditto

Issued by the Depart-
ment of Apriculture,

Iunjah.

Government
India, Calegy, -

Bengal Sceretuy L
Depét, Caletsy,

- Bibar and Opa G,
went Press, Ty,

Ditta,

©Government Press, i
Provinees, Allalabed

Ditta.

Ditts.
ittes

Ihtto.

(fovernment Poning

Punjain Laliore.

|
|

e
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i Title | Author Where published
General Agriculture—contd.
<oat ad Crop Report of the ! Issucd by the Depart- " Government Printing,
DPF\H.]»,:, for the year 1917-18. | ment of Agriculturc, Punjah, Tahore.
price . 14 or ls. 24. “ Punjah.
fables of the Agrieultural Sta- \ Ditto . Ditto.
“yisties of the Punjab for the !
cenr [017-18.
\mual Report of the Lawrence Ditto .. Ditta.

Gardens. Lahore, for 1917-18.
Price As. 2 or 2d.

season and Crop Report of the ; Tssued by the Depart- Yeravda Prison Press,

Bomhay Presidency for 1917- ment of Agriculture, Poona.
5 Bombay.
The Treatment of Wounds and ; Ditto B Ditto,

Cavities of old Mango T"PP'T
Bombay Department of Agri-
calture Leatlet No. 4 of 1918,

Increasing the Production of Ditta .. Ditto.
iricated Wheat and Jowar.
Bombay Department of Agri-
culture” Leaflet No. 6 of 1918,

Priekly Pearas Fodder. Bombay Ditto .. Ditto.
Department.  of Agriculture
Leaflett No. 7 of 1918,

\laize 2s an Emergency Fodder Ditto .. Ditto.
Crop.  Bombay Department of
Agriculture Leaflet No. 1) of

1918,

leport on the Operations of the  [ssued by the Depart. = Government Press,
Department of - Agriculture, ment of  Agriculture, Madras.

Madras  Presidency, for the Madras,

offieial year 1917-18.  Priec
As. 4 oor Gd.

Report of the Work of Anaka- hitto .. Ditto.
palle Agrienltural Station for
9718, Price A 1-6 or 24,

Repurt of the Work of Talipa- Ditto . Ditto.
ramba Agricujtural  Station
for 1917-18. Price A. 1 or 14.

b Beport of the Work of Samal- Ditto = Ditte.
kota Agrienltural Station for
1917-18, Price As. 2 or 24,
L Report of the Work of Palur Ditto . Ditto.
Acrieultural Station for 1917-
I8 Price A<, 3 or 3d. .
Voo
2 Report of the Work of Koilpatti Ditto .. Ditto.

Agldculmml Station for 1417.
I8 Price A. 1 or 14,
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General Agriculture—contd.

33 Report of the Work of Hagari Issued by the Ropart- Gov“nmnm
ment of Agriculture, | Madras. Ty

| Agricultural Station for 1917- |

18, Price A. 1-6 or 24,

| ‘
| .
34 r‘ Report of the Work of Coimba-

tore Agricultural Station for
I 1917-13. Priee As. 2 or 24.

|
|

f nallur Agricultural Station for
; 1917-18." Price As."2 or 2d.

36 i Report of the Work of Nandyal
Agricuttural Station for 1917
18, Pricc A lorld

3

37 Report of the Work of Sirvel
Agricultural Station for 1917-
18, Trice A.1or1d.

[
)

i Pumping Engines. Madras
Leaflet No. 3 of 1918,

39 , How to increase the yield of
crops  (Agricultural  Song).
Madras Depurtment of Agri-

Year Book, 1918, of the Madras
Agricultural Department,
Price R. 1.2 or 1s. 94.

1!

41 " Report on the Working of the
Department  of Agriculture,

Central Provinces and Berar

for 1917-18. Price B. 1 or
Is, Gd.

i Certificated Drivers for Ryots' |

i
‘
[3 culture Leaflet No. 4 of 1918, |
[

! Report of the Work of Manga- -

Department  of Agrienlture |

42 ' Season and Crop Repart of the !

Central Provinces and Berar,
for1917-18.  Price As. Sor0d.
1
43 | Report ~1 Agricultural Stations,
Northern Circle, for 1917.18.
f Price As. 8.
44 \ Report on Agrienltural Stations,
¢ Western Circle, for 1917.18,
Price As, 8.

|
|
45 ] Report on the Experimenta]
| Farm attached to the Agricul-
tural College, Nagpur, for
191718 Price As. 8.

46 | Report on the Demonstration
i Work in the Northern Circle
} for 1017-18. Trice As. 8.

|
|

|

[

Madras.
Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Issued by the Depart.
ment of Agriculture, |

Titty,
Ditto,

. ‘ Ditta,

Ditto,

Ditts,

N
Ditto,

Ditto,

Cavernment Press, (o]
Pravinees, Nagpm,

Central Provinees and

Berar,

Ditto

Ditto

Ditto

Ditto.

Ditto

|
!

. [ Ditte.
1

Ditto,
|
J Ditto,
i
| Ditho.
{
] ! Ditto.
/ Ly
B -
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1
¢

.o
General Agriculture—oontd

Report on the Demonstration Issued by the Department | Government Press,
ilz‘or?\ in the Western Circle | of Agriculture, Central | Central Provinees,
for 1017-18.  Prce As. 8. Provinces and Berar. Nagpur.

Report on the Agricultural Ditto .. Ditto.

College, Botanical and Cheomi-

cal Besearch, and Maharaj- |

bagh Menugerie, for 191718,
I Price As, 8.
The Agricultural and Co-opera- Ditto . | Shalom Press, Nagpur
" iive Gazette (Monthly), from,

Augnst 1918 to January 1919.
| Price As. 2 per copy.

"(ultivator's Leaflet  No. 49. TIssued by the Depart- | Government Printing,
. Cold Weather Castor Seed (in 1 ment of Agriculture, Burma, Rangoon.

| English and Burmese.) | Burma.
i |

Aunual Report of the Depart. | Issued by the Depart- | Assam Secretariat Print
ment of Agriculture, Assam, . ment of Agriculture, ° ing Oflice, Shillong,
for the year ending 30th June, | Assam. e
1913, Price As. 8 or 0d. |
{
|

Amual Report of the Jorhat
Agricultural Experiment Sta-
tion for the year ending 30th ’
June, 1918, |

Ditto .. Ditto.

Annual Report of the Upper ! Ditto .. Ditto.
Shillong Agricultural Experi-
ment Station for the year
ending 30th June, 1918.

i Annual Report of the Kamrup
| Sugarcane Experiment Sta-
tion for the year ending 30th |
June, 1918,

Ditto .. Ditto,

i Annual Report of the Karimganj
Aarieuitural Experiment Sta- ;
tion for the year ending 30th

| June, 1918,

Ditto . Ditto

! .
Annual Report of the Fruit Ex. Ditta . Ditto.
periment  Station, Shillong, |
ilcg-ltheyear ending 30th June, |
8.

HAnomal Report of the Agricul. I Ditto - Ditto.
tural Experiments and Demon- [
strations in Assam  for the |
|

yeerending 30th June, 1918,

b Tables of the Agrieultaral Statis. Ditto - Disto
tiesof Assam for 1917.18.
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General Agriculture—concld.

Issued by the ‘)epart- Sham Lall ¢ g, P
of the North-West Frontier ment of Agriculture, war, " fg
Province for 1917-18.  Price Notth-West  Frontier
R. 1 or tv 4d. i Provinee.

50 , Report on the Season aad Crops

60 | Annnal Report of the Peshawar Ditto .. Ditio
Agricultural Station at Tar-
nab for the year ending 30th
June, 1918.

! . -

61 The Silo and Silage or Method of | Sam Higginbottom, s.4., | Alijanh  Darhay p,,
protecting India’s cattle from | Directorof Agriculture, Swalior., ¢
Starvation. | Gwalior,

62 The Jowrnal of the Madras Agri- | Madras Agrieultural Stu- | Titerary Sun Prey
cultural  Students  Union dents” Union, Coimba- batore.
(Monthly). Annual subserip- tore.

tion R, 1.
i3 | Quarterly Journal of the Indian * Scientific Department of i Catholic Orphan Py

.
Tea Association. Price As. 6 the Indian Tea Associa- Caleutta.
per copy. ‘ tion, Calcutta.

i+ E The Journal of Dairytng and Published by the Indian

[ J Messes. Thacker, i
Dairy-Farming  in India Committee of the Dairy Co., Caleutta,
(Quartetly). Subscription ©  Education Association,

Rs. 5 per anmum (including Quetta.
membership).

i3 Poona Agricultural College Maga- College Magazine Com- | Arya Bhnsan Press P
zine  (Quarterly). Annual mittee, Poona.

i subseription Rs. 2

66 | Journal of the Mysore Agricul- | Mysore Agricultural Bx- | Bangalore Presy, T

tural and Erperimental Union . perimental Union. lore,

(Quarterly).  Anmual sub- \

seription Rs. 3.

AGRICULTURAL CHEMISTRY.

67 | Experiments on the Improve. | Harold E. Annett, B.se., | Messrs, Thackes, srinh
ment of the Date Palm Nugar | r.1c.. Agricultural Che- C'o., Caleutta.
Indnstry in Bengal,  Memoirs | mist tothe Government
of the Departwent of Agricul. {  of Bengal, and Gosto
ture in India, Chemical Series, Behari Pal, m.sc., and
Vol V, No. 3. Price R. 1 or Indu Bhushan Chat-

Is. 6d. terji, Assistants to the
i Agricultural Chemist to
the Government of

Bengal.

8 | Cholam {A. Sorghwm) as a Sub- | B. Viswanath, T. Taksh- Ditter
stitute for Barley in Malting mana Row, B.A., and
QOperations. Memoirs of the P. A. Raghunathaswami
Department of Agriculturein | Avyangar, Dir. Ao, l
India, Chemical Series, Vol. V, Assistants to the Gov- |

. No.4. DPrice As. 120or ls, ernment of Agricultural

Chemist, Madras.
P
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A -ricultural Chemistry.—concld,

. qf
4 Theimprovement of the indigen-
" 7 ous methods of gur and sugar
making in the United Pro-
vinees.  Pusa  Agricultural
Resenrch Institute Bulletin
No. 82 Price As. 8 or 94,

) The loss of indigo caused by bad
© ettling and the means of
obviating this. The use of
dhal gum—its effect on yield
and quality. Pusa  Agricul-
wral  Rescarch

W. Hulme, Sugar Engineer = Government
Expert to the Gavern. |
ment of India, and R.
P. Sanghi, Sugar Che-
mist, Nawabgan] Ex. |
perimental Factory.

Printing,
India, Calentta.

Institute |

Tndigo Publication, No. 3. &

Price As. 1 or 5d.

The composition of milk of the
local Gwalior cows and ijts
relation  to  the nature of

W. A. Davis, B.Sc., A.C. ' Ditto,

6.1, Indigo Research"

Chemist to the Govern. |

ment of Tndia, ‘
i M. I Gajjar, M.A., P05, |Alijanh  Darbar  Prese,
I | Cwalior.

and F. B. Shroff, w.a. |
| .

foodstufl.  Gwalior Chemical
and  Technical Laboratory |
Vonograph II,
BOTANY.

The Date Palm and its Cultiva-
tion in the Punjab., Price
Bs. 7,

D. Milne, r.se., Eeonomic
Botanist, Punjab.

Messrs, Thacker, Spink &
(0., Caleutta.

MYCOLOGY.

llytopkthora Meadis on Hevea |

brasiliensis, Memoirs of the

Department of Agriculture in :

India, Botanical Series, Vol.
IX,No.5.  Price R.1-4 or 2s.

The Rice Worm (T'ylenchus
migusies) and its  control,
Memioirs of the Department. of
Agricultnre in India, Bota-
nical Series, Vol. X, No. 1.
Price B, 1-4 or 2,

A'Stem Disease of Tea. Price

Messrs, Thacker, Spink &

W. McRae, M.4, B.Sc.,
Co., Caleutta.

F.L.5., Government My-
cologist, Madras.

E. J. Butler, m.®., F.L&, Ditto.

Imperial Mycologist.

E Issued by the Scientific : Star Printing Works,
!

A5 S Department of the | Calcutta.
Indian Tea Associa-
tion.
ENTOMOLOGY.
Uowmachipalan, Bengali Ver. | C. C. Ghosh, B.a., Assist- Baptist Mission Press,
Son of Pusa Agricultural Re- | ant to Imperial \Ento.  Calentta.

Z%arch Ins};if.ute Bulletin No.
" on Bee-keeping, i
As 14 or 1a. M.ng Frice

mologist.
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LIST OF AGRICULTURAL PUBLIC

Title

Author

ATIONS-~coneld.

X1,

Where [‘»‘hhﬁfled

VETERINARY.

Annual Report of the Imperial
Bacteriological ~ Laboratory
for the year cnding 3lst
March, 1018, Price As. 4 or
ad.

i Annual Report of the Bengal.

Veterinary College and of the
Civil Veterinary Department,
Bengal, for 1817-18. [Drice
As. § or 10d.

Annual Report of the Civil Vete-

rinary Department, Bihar and
Orissa, for 1917-18.
As. 8 or 84.

Annual Report of the Punjab
Veterinary College, (ivil Vete-
rinary Department, Lunjab,
and the Government Cattle

Price ¢

i Issued by the Agricul-

| tural Adviser to the
GGovernment of India,
Pusa.

Issued by the Civil Vete-
rinary  Department,
Bengal,

i

| Tssued by the Depart-
¢ ment of Agriculture,
Bihar aud Ozissa.

|

[ssned by the Depart-
ment of Agriculture,
1 Puujab,

Farm, Hissar, for 1017-18.

Price As. 10 or 10d.

Annual Administration Report
of the Civil Veterinary De-
partment, Madras Presideney,
for 1017-18.  Price As. 14 or
1s. 3d.

Faulty flaying of hides and the
branding of cattle. Madras
Department of  Agriculture
Leaflet No. 5 of 1918,

" Report on the Working of the

Civil Veterinary Department,
Central Provinces and Berar,
for 1917-18. Drice R. 1 or
1s. 64,

i Report of the Civil Veterinary
Department, Assam, for 1917.

18. Price As. 8 or Od.

Report of the Civil Veterinary

Department, Burma, for the !
year ending 31st March, 1918, .

Cultivator’s Teaflet No.
Tnstructions regarding  the
flaying and euring of hides for
the gnidance of Cattle Insur-
ance Societies, (In Burmese,)

50, |

Issued by the Civil Vete.
rinaty  Department,
Madras,

Issued by the Depart-

Government,

1 Driggn
India, Caloutrg i

Bengal Secretary B
Depst, Calents,

Government Preg; B
and Orissa, Pag,

Government Py,
Punjab, Laharw

ment of Agriculture, |
Madras.
[ssued by the Depart-

ment  of  Agriculture,
Central Provinees and
Berar.

Issued by (he Depart-
ment of Agriculture,
Assam,

| Issued by the Civil Vete-

rinary Department,
Burma.

Ditto

Government I
Madras.

|
: Ditte.
i

Govermment e
. Central Provin
© Nagpur,

Assam Neeretariat Pt
ing Oftice, Shillong

Government  [rinh
Burma, Ranguon.

Ditto,”




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

TO BR HAD FROM

Orfice 0F THR AGRICULTURAL ADVISER TO THE GOVERNMENT OF INDIA, P
¢ ;

Us4, Bliaxk,
and from the following Agents :—

THACKER, SPINK & CO., Catcotra. (1) THACKER & CO., LT, BoMBay,

W, NEWMAN & CO., CarcuTTa. (8) SUNDER PANDURANG, BouEay.
Rs1 M. C. SIRCAR BAHADUR & (9) Rar Samiz M. GULAB SINGH &
SONS, CALCOUTTA. SONS, LAHORE,
HIGGINBOTHAMS, LTD., MaDRas.  (10) MANA(‘}ER,EDUCATIONAL BOOK
THOMPSON & CO,, MADRAS. DEPOT, NagPur.
D, B. TARAPOREVALA, SORS &
C0., BouBaAv.

omplete list of the publications of the Imperial Department of
Agriculture in India can be obtained on application from the
Agricultural Adviger to the Government of India, Pusa, Bihar,

or
from any of the above-mentioned Agents,

8 publications are : —

the dgrienltural Journal of India. A Quarterly Journal dealing with subjects connected
with agricultural economics, field and garden crops, economic plants and fruits, s0ils,
manures, methods of cultivation, irrigation, climatic conditions, insect pests, fungns
iisenses, co-operative credit, agricultnral cattle, farm implements, and other agricultural
matters in India. 1llnstrations, including coloured plates, form & prominent feature of the
Townal. 1t is edited by the Agricultural Adviser to the Government of India. .4nnual
Subscriplion, Rs. 6 or 8s. 8d., including postage. Single copy, Rs. 2 or 3s.

icientific Reports of the Agricultural Research Institute, Pusa {including the Report of
be Tmperial Cotton Specialist).

tnnual Report on the Progress of Agriculture in India.
’rocsedings of the Board of Agriculture in India,
Proceedings of Sectional Maeotings of the Board of Agriculture,
Hemoirs of the Tmperial Department of Agricultore in India :
fa) Botanical Series.
(b) Chemical Serjes,
¢) Entomological Series.

{
(d) Bacteriological Serjes.
(e} Veterinary Series,

Bulletins issued by the Agricultural Rasearch Institute, Pusa,
Books,

fullowing are the publications of the last two years:— .
nzggrﬁpﬂrts of the Agricultural Research Institate and College, Pusa (including the
of the Imperial Cotton Specialist), for the year 1916-17. Price, As. § or 104.



AGRICULTURAL PUBLICATIONS.—(Contd,)

Scientific Reports of the Agricultural Research Institute, Pusa (inclu%ing the Hapoy, "
3 o

Tnperial Cotton Specialist), for the year 1917-18, Price, R. 1-4 or
Report on the Progress of Agriculture in Tndia for the yoar 1916-17. Price, As, (-
Raport on the Progress of Agriculture in India for the year 1917.18, Price, B, 1.5

Proceedings of the Board of Agriculture in India, held at Poona on the 10th Deger, N
mcfollowig;:g days (with Appendices). Price, As. 13 or 12, 3d. vomber, g,

Proceedings of the Mycological Conference, held at Pusa on the 5th Febryy,.
following days. Price, As. 2 or 3d. ey, 197,
) .

orly gy
ol g

MEMOIRS OF THE DEPARTMENT OF AGRICULTURE Iy iy,

BOTANICAL SERIES.

Vol IX.No. 1 T Dissonaton of P Fungl amd ntorsation) Legy,
B 0 P A T
Vol. IX, No. IIL Oi;(:l;gev’m{%e.z 'r;smz‘t‘];zxra?ite in Bibar, by ¥, J. F. SHAW, .5, A.‘m:;‘l‘yﬁ
e TR N S B e, N0 5 The it o

BARBER, Sc.D. Price, Ry, 24 or 35, P b,

Vol. IX, No. V. Phylophthora Meadii n. sp., on Hepga brasitie ',. Y
0 B.Sc., F.L8., TPrice, R. 1-4 or 2, s, by . MeRar, !
Vol. X, No. 1. The Rice Worm [Tylenchus angustus) and its Conty )
M.B., F.LS. Price, R. 1.4 or 2, OISl by . 7, By
Vol. X, No. II. Studiesin Indian Sugarcanes, No, 4. TiMlering or U -
ing, by C. A. Bareer, C.LE, S¢.D., RIS, (EIn m;f,?,-‘iiﬁﬁ’“““" e

CHEMICAL SERIES,

Vol V, No. 1. The Gases of Swamp Rice Soils, Part IV, The Sour 332008 §
Nitrogen, by W. H. HARRISON, D.5¢,; and P, A, cseu(:rﬁztah\?.ab\'aliw:;fw
B.A. Price, Rs, 2 or 3s. 84. o

Vol. V, No. IL “Heart Damage” in Baled Jute, by R. 8, FINLOW, BSe,, F16. Fos, B

Ryt Drmage £, PLE, Rbs, B

Vol. V, Na. [II. Experiments on the Improvement of the Date Palm Sugar Industy
Bengal, by HagroLn E. ANNETT, R8¢, FLLC. ; (GosTA Br(;??::l}l’lf: :;yw
and ISDU BHUSHAN CHATIERJEE, Loag, Drice R, 1 on by W,

Vol V, No. IV. Cholam (4. Sorghum) as a Substitnte for Barley in Malting Operations b
B. Viswaxarh, T. LAKXHMANA Row, B.A..’nnd P. ‘IA"H sz:rl.\?i;m
SWAMI AYYANGAR, Dip, ag. Price, As. 1201 15,

ENTOMOLOGICAL SERIES.

Vol, V,No. IL Indiap Sugarcane Laat»hopper(Pyrilla aberrans, Kirby), by C, 8, Misgy,
Price, Rs, 2 or 3s.

Vol. ¥, No. L Report on a Collection of Tarmites from India, by Kagiy and
Houvverex, Hogskolas Zootomiska TInstitut, Stockholm, transhted
T. BAINERIGOE FLetcurg, RN, F.LS&, FES, Rz Prie R
1. 6d.

Vol V,No. V. Qna Collection of Sphecoides sent by the Agricultural Research It
Pusa, Bihor, by ROWLAND K. TORNER, 708, R.¢. Prie, it 20

BACTERIOLOGICAL SERIES.

Yol. I, No. VIL. A Bacteria] Disease of Wheat in the Punjab, by C. M. Hinemses.y
Price, As, 12 or 15, '



L No. VIIL K:mri: Combined Diffuse Sclerosis and Central Poliom:

| 1L, o, I. The Vitality of the Rindervest Virus outs

10, The Composition of some Indian Feeding Stuffs, by J. N, Sen,

VETERINARY SERIES,

! yelitis of Ho.
Price, R, 1-8 or 2. Gd.rses.

ide the Animal Body ander
B.C.Y.S. Price, As, 12 or 14,

y G H. K, MACALISTER, M.A., M.D,, D.?.11,

Natural Conditions, by A, W, SHILSTON, M,

BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH
INSTITUTE, PUSA.

av and the Sugarcane in the Gurdaspur District, by J. H. BArNEs, p.xc. .
8 B e Price, As. 14 or 1s. 3d. ) » BB, F.LC,

M., F.CS8
Price, As. 10 or 1.

. Hyacinth (Eichornia crassipes) : Its value aga Fertilizer, by R. 8, FIxLow, B.sc,
L e and K. MCLEAN, Bc. Price, As, 5 or 6. (0ut of print) » B,

7. A Note on Jhooling in Camels, by H. E. CROSS, M,R.C.V.S,, D.V,H., a.8c, Price, As, 2
s or 3d.

1. New Agricaltural Implements for India, by G. S. HENDERSON, N.D.A., N.D,D.

o,

fo. 5,
fo. 86,

(Second Edition.) Price, As. 2 or 3d.

74, Second Report on the Experiments carried out at Pusa to improve the Mulberry 8ilk
T4 Sec[ndustry, compiled, under the diraction of the Imperial Entomologist, by M. N. Dz,
Price, As. 4 or 5d,

75, The Pebrine Disease of Silkworms in India, by C. M. HuTcHINSON, B, A. Price, As, 3
or 4d.

7. Experiments with Emulsions for Protecting Camsls against the Attacks of Blood-
sucking Flies, by H. E. CROSS, M.R.C.V.S., D,V.H., A.5¢. Price, As. 2 or 3.

77. Some Camel-feeding Experiments, by H. E. CROSS, M.R.C.V.8, D,V.H., a.8c. Price,
As, 2 or 3d.

.18, Smuts of Jowar (Sorghim) in the Bombay Presidency, by G.S, KULEARNI, Lag.

Price, As. 4 or Hd.

.. Prussic Acid in Burma Beans, by F. J. WaRTH, B.Sc., M.sc; and Ko Ko Gyl

Price, As. 2 or 3d.

3. Are Camels Susceptible to Black Quarter, Hemorrhagic Septicemia and Rinderpest *
by H. E. CROSS, M.R.C.V.8., D.V.H,, A,5¢c. Price, As. 4 or 5d.

.3l The Value of Phosphatic Manures in India and the Possibility of their Manufac-

tare on a Larger Scale. Being evidence submitted to the Committee appointed
to discuss this question (Subject [X) at the meeting of the Board of Agriculture,
Yoona, 1917. Edited, with an Introduction, by V. A, Davis, BsSc., A.0.G.I
Price, As. 4 or 5.

$2. The lmprovement of the Indigenous Methods of Gur and Sugar making in the United
Provincey, by WILLIAM HULME, and R. P, SaxcHI  Price, As. S or 94,

-9 Progress of the Sugarcans Industry in India during the Years 1916 and 1917. Being

Notes submitted to the Meeting of the Board of Agricalture in India, Poona, 1917.

Edéﬁed‘ with an introduction, by C. A. BAREEK, C.LE, s¢.D,, F.LS.  Price, As. 5
or Odd,

4. The Best Means of Rapidly Increasing the Qutturns of Food Crops by Methods
within the Power of the Agricultural Department. Being Notes subwifted to the
Meeting of the Board of Agriculture in India, Poona, 1917. Edited, with an
Introduction, by J. MACKENNA, C.LE., LC.S. Price, As. 4 or 5d.

Soil Drainage, by R. G. ALLAN, M,A. Price As, 4 or 3d,

A New Nematode causing Parasitic Gastritis {in Calves, by A, L. SHEATHER, B.sc,,
ME.CV.S, (In the press.)



Indigo Publication No. 1. A Study of the Indigo Boils of. Bihar. The Urgent Ney.
Immediate Phosphate Manuring if “Crops are to be Maintained, by W, A“‘ﬂt;
B&C. A.C.G.I. Price, R. 1-4 or 2¢. . + Dyy

Indigo Publication No. 2. Present Position and Future Prospects of the Natury)
Ludustry, by W. A. DaAvIS, B.Sc., A.C.G.L Price, As. 10 or ls. 81 lng
-
Indigo Publication No.3. The Loss of Indigo caused by Bad Settling and the
obviating thia : The use of Dhak Gum—its Effect on Yield and Quality, by W, A“’ﬂnu
B.SC., A.C.G.L  Price, As, 4 or 5d. © A Dy

Indigo Publication No. 4. The Future Prospects of the Natural Indigo Indﬂstry‘

Effect of Superphosphate Manuring on the Yield and Quality of the In
W. A, Davig, B.8c., A.0.0.1. Price, As. ¢ or 5d. .

digo Plﬂnt,hﬁ

BOOKS,

*“Indjan Insect Pests,” by H, MAXWRLL-LEFROY, M.a,, F.K.8, X.Z8, Pri
(Out of print) ’ ! g rics, B, 14 4,

“Indian Insect Life,” by H. MAXWELL-LEFROY, u.;. LRES, F.I.8;
B.a. 786 pp. Price, Rs. 20 or 30s.  (Out of print.) ! ' sand F. M. Howum

" Wheat in Tndia,” by ALBERT HOWARD, M.A., A.R.G.8., F.L8.: and
Howanp, M.a, 288 pp. Price, Rs. 5 or 7s. A ! 7 Gamhierey 1, £

‘A Description of the Imperial Bacteriological Laboratory, Mukt : [
Products,” by Major J. D. E. HOLMRS, M.A., D.Sc., M.x.c.vfé. Pric:.!i:_' Sls: gXVork an

* Agriculture in India,” by JAMES MACKENNA, M.4., 108, Price, As, 4 or 54,

'“Some Diseases of Cattle in India. A handbook for stock-owners.” Prics, As, $or 4

.** The Importance of Bacterial Action in Indigo Manufacture,” by O
Price. As. 2 or 3d, ¢ " by C. M. Hurcmmoy, y,

“* Report of the Proceedings of the S d Entomological ti
5th-12th Febroary 1917." Price, Rs. 3. gical Moeting, held at Pum o g,






