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The annual damage caused by Insect Pests, Diseases, Weeds and
wild animals is assessed at 9 million tons — one-fifth of our
production.
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Use the following Speciality Products to reduce losses :
‘GAMMEXANE’
For the control of pests of paddy, jowar and vegatables, Citrus
Borer, Gram Caterpillar, Red Cotton Bug. Available in dust and
spray form. Equally effective 2gainst livestack pests, Flies,
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For the control of Potato Blights, Koleroga of Arecanuts and
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‘AGROSAN’ GN

For the contro! of seed-borne diseases of wheat, jowar and
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SPECIAL CONFERENCE NUMBER

Vol, XXXIX March 1952 No. 3

WE are publishing the Madras Agricultural J.oumal
this month as a special Conference Numbe:r, embodying t.;he
papers that were presented for the Symposmm on Manuring
of Crops on the occasion of the Thlrty-Four’?h College Day
and Conference in July 1951. An apology is needeq this
year also, for the time-lag - between th'e presentation c?f
these papers and their publica?ion thl.S month.  This
delay was due to various unavoidable .clrcumst@nce.as, but
it is a matter for satisfaction that .113 was posm.ble to
publish the symposium papers in a single issue, with the

- aid of a special grant which the Government was kind

enough to sanction, in March 1952,

The sy;nposium is a fairly comprehensive one and

' i i ho is interested
ins helpful information to everyone w

gzn:,:;icultufe. In addition to giving a u.seful summary of

the work that has been done so far in Ma.dra.s on the

vital subject of manuring crops, the symposium also

indicates the lines along which the future work should be

carried out on the manurial aspects cf various crops in

our State.

The general conclusion thaf,.e_merges' from .t.he
symposium papers'is that Nitrogen is th‘e prime requisite
for nearly all the crops that are grown in Madras. The
particular form in which it is supplied, whether in the

7
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f?rm of green leaf, or as bulky organic manures o

01l'-c'a,kes or in the form of - concentrated in roas
fex:tllizers like ammonium sulphate, appea;rs to be relox;g.amc
unimportant. From the practical farmers’ View-point i;;ez

very.helpfu], as it gives him a very wide choice in drawi
up his manurial programme. mwing

Phosphates are useful only

for certain crops-and a good de
_ al of further :
Txeeded. before we can reach the stage of deﬁnit;ensetsu d};h .
is possible now in the case of nitrogenous manureg o et

In - certain places and

_ Potash in general is not quite essentig) for South
Indian crops, except for coccnut on the West Coast u

The discerning reader will no doubt find
amount of variation in the conclusions drawn p
effect of manures on various crops and the recq
made thereon. The perennial question regarding the relat;
merits of organic manures, and inorganie ferti]izegrs elr elative
place in the symposium and opinions both fop ang . ﬁ.n do
are presented on this subject. Such differences in v agan}st
are however only to be expected in a subject go Vethomts
varied as Manuring and in fact they serve to empha? and
many-sided aspects of maruring and show how muc;lse the
still needs to be done on this vast subject. more

& certain
egarding the
mmendationg

Manuring of Rice with Reference to Different
Environmental Factors
by

M. B. V. NARASINGA RAQ, 8. 4., 8.9 (ag),
Paddy Specialist, Coimbatore

[utcoduction: There are no two opinions that one of the surest
methods of increasing the yields of crop plants is to increase the capacity
of the 8ol to supply natrients to the plant by manuring. It has also been
the cxperienco that identical results are not obtained by identical

methods practised,

At the outset it may be stated that in the paragraphs that follow,
no distinction is made between the words ‘manures’ and ‘fertilizers’,
Manures in thie special sense mean .substances belonging to plant
residues while fertilizers imply those of mineral origin. It is not
proposed to give any detailed recommendations about manuring, but
certain basic prineiples based upon past experience at various Research
Stations and the crop in general will be presented.

While cons.dering the efficient use of manures, we have to take
into account (1) the soil type and (2) the available water supplies.
Different soil groups and even soil types within the same group differ in
their content of available plant nutrients, and hence respond differently
to the same guantity and quality of manures.

Tt is also essential to consider in the effective use of fertilizers, the
long-term effects both direct and indirect, taking the whole rotation into
consideration rather than immediate results,

Fertilizing practices may also need revision from time to time to
meet changing conditions, crop growth ete. The efficient use of
fertilizers and manures on a crop is bound up with proper seed, tillage,
protection against pests and diseases, orderly system of water use and
disposal, and conservation of organic matter, No one particular practice
is always effective, but an inteligent combination of practices brings
us the desired result,

Manure and Water: Water and manure form an inseparable couple
in agronomy. The best results in manuring are obtainable only when
there is sufficient moisture in the soil. Conversely, menured plots do not
guffer from drought as much as plots which have not been manured,
especially with organic manures. It has been reported that when a dry
land crop is converted into an irrigated or garden land crop, the yields have
been trebled. This gives a clue that in the interests of the nation as a
whole the available short supplies of manures could more advantageously
pe used in places where there are assured water supplies.

It has also been borne out that the best effects of manuring are
gecursd in well-drained soils. The differences are sometimes very wide.
That is why we get the highest yields in very light, shallow soils with
intense manuring, as in the soils of Chittoor, portions of Salem, South
Arcot etc.  This fact is again very important in that the drainage in
large aress of the deltaic region had to be improved considerably, for the
best results from improved erop practices,
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It is found that manuring has a very great influence in the
economy of water, especi_ally in the rainfed areas ' The fonowing results
from a pot-culture experiment conducted in Bengal should be of interest

Water transpired

Manuring [P AVerage yield per

‘ Dry matter produced plant

Farmyard manure + Amm, e
Sulphate ... 408 100

Farmyard manure + Amm.

Phosphate ... 458 10:9
TFarmyard manure alone 400 94
No manure 481 68

Hence, to ensure the best results of manuring, all water resources
even in the delta areas have to be improved, ’

Soil and Manuring: Soil types have a profound influence qon
the action of manures in crop production. The rice soils of the Madrag
State may be divided into (1) the black cotton soils of the Godavar
system, (2) the lighter clay or alluvial types of the Cauvery delta, 3) thz
light loamy zone of the Central Districts and the Carnatjc and (4) the
light sandy loams of laterite origin on the West Coast, This being so, it
is possible that each of these types requires different treatments ag
far as manuring is concerned. Rice is a crop which is grown under
puddled conditions., The time of planting and the duration under which
the soil is in this condition may vary. But there is quite a general
agreement in the common requirements of the rice grown in these soils,

Results of Experiments in Madras: From the experiments go far
conducted at various stations, the following general conelusiong emerge :

(1) There is a universal response to nitrogenous manures in -all
the stations.

(2) Of the several kinds of nitrogenous manures
is the most economical and up to 8,000 Ib, may be applied.

(3 It is found that while 30 1b. of N per acre i
sulphate is an optimum dose with a basal dressing%f leaf u;stzti%gglilbm
even 15 1b. N us ammonium sulphate top dressing plus 4,000 b, of jeaf
secures a positive response, by way of increase yields, )

» green manure

(4) The response with P, O, fertilizers is somewhat variable. In -

some stations, specially on the lighter soils, the yields increa; i
super-phosphate doses. In combination with leaf the response ::;13 ‘Z;tﬁ
more pronounced.

It is of course possible that there may be minor differences in th
several district zones. In the Coimbatore soils green manure wag fmm:ia
more efficacious than ammonium sulphate on a 30 1b N dosage. On th
West Coast ammonium sulphate was more ficacious than leaf at t'h:
same dosage in the second crop season.

It is necessary that this difference shou'd be investigated more
fully, so as to arrive at the most efficient method of using thege natural
manures,
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Laterite Soils and Liming: The laterite soils of the West Coast
require special mention, They are poor in organic matter and the
nitrogen content is variable; the P,0, supplies too, are generally low,
though KO is sufficient. They are poor in bases and acidic in
reaction, the intensity varying with different types. These are mef with
in the high rainfall tracts of the West Const and on the Hills even if
there is no high rainfall. There is a lot of iron and alumina in them,
In these types of soils, for good crop production, soil amendments such
as lime have to be incorporated and a liberal use of phosphates is also
wecessary. It is an established fact that a neutral soil or a near-neutral
soil is helpful in the fixation of nitrogen from air, conversion of nitrogen
into soluble forms and making X, O and P, 0, more available.

Even among ¢acid’ soils there is some difference acid soils rich
in clay have higher reserves of acidity than sandy soils and a mere pH
vatue may not give us a sure guide of the quantity of Jime to be added,
For clay soils more lime may be necessary than for a sandy soil, though
both may have the same pH value.

In a recent experiment conducted in South Kanara for three
seasons the following yields were obtained.

Lime (2,000 1b.} plus green maunare (4,000 1b.) 131
Green manure alone (4,000 1b.) 123
Lime alone (2,000 1b)) 18 ¥}
No lime, No green manure 100

There was residual cffect of lime on the subsequent paddy yields,
amounting to I1 per cent.  There was an improvement in the lime statug
of the soil after three years.

Nitrogenous Fertilizers: It has been found that ammoniam
sulphate is effective in increasing the yields of rice, the increases depend.
irg upon the soil conditions and cropping practices. In the recent
intensive manuring campaign, tests with 30 1b. and 45 Ib. doses of
ammonium sulphate per acre conducted on ryots fields have given some
revealing figures. Tt has been found the higher the fertility status of the
soil, the higher was the percentage increase upto the limit when too much
vegetation involves premature Jlodging. Hence, whenever cultivators
are able to purchase ammonium sulphate, they may use it with advantage
upto 150 1b. of sulphate per acre with some hasal dressing of organic
matter, leaf or cattie manure. |

Phosphates: In general the response to phosphates is not as
great as in the case of nitrogen in most of the research stations, This
lack of response is rather snrprising since the soils in most of these
areas are known 1o be deficient in available phosphates, This aspect
requires further study. 1In this connection attention may be drawn
to one featurc of phosphate applieation to paddy soils, In many of the
experiments the phosphate is ‘broadeast, top-dressed’ cither before or even
sometime after the transplanting of rice. We are told that in most of the
soils about two-thirds of the phosphorus stays in the soil within an inch
or two of the piace of application and also that it is no Jonger soluble in
water having ‘reverted’ to an unavailable form. Thus two points emerge :
{1) that the phosphate must be placed much below the surface
(deeper than 2" if possible) and (2) that every vear phosphates may
be applied in fairly large quantities, or to get over the loss throngh

-
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reversion, some other method of applying phosphates has to be
thought of. There appear to be one or two methods which may serve
these ends. It is reported that if the phosphates are applied to
the green manure crops (where such are grown) preceding the paddy
crop, they are built up into the green manure crop in a more easily
available form (being in the organic state) and as such are absorbed by the
plant.more readily. Thus, phosphate manuring through the crop of green
manure, satisfies the crop requirements in an easy manner,

It is also suggested that the phosphates may be composted with
green manure and this compost appl

ted to the soil. The P, 0, is said to
be in organic combination and 80 i8 not reverted. Besides it prevents
nitrogen losses in the composts to a great extent. These aspects are now
under investigation on a comprehensive scale at several Research
Stations.

Thus fertilizers can be of use to indirect’y build up the humus of
the soil, which is the pivot of crop production” in this country, since
humus is easily lost by high temperature and erosion etc. It may also
be possible th

at in course of time continuous application of phosphates as
outlined above may build up the phosphate

status of the soil to a degree
where further applications could be smaller.

. Tt is not fully realized that a high nitrogen status can be maintained
in a soil only when the i intaj

‘- levels. Then again, the quality of humus may
status and not merely on the quantity of organic matter. Further research
on these lines is also necessary,

. It is often suggested if we take care of the phosphorus, the nitro
will take care of itself. Ip essence, more attention has
" hereafter to phosphate manuring in rice soils in

amendments that may be considered necessary,

Green Manuring: As already mentioned, green manuring is found
to be the most useful for all the rice soils of the State.

) i There ig a, variety
of green manure crops available, to suit different soil t

4 ; ypes and cropping
practices. Sunnhemp is the queen of fodders.cum-green manure crops,
being the shortest in duration,

but it is suited only to limited areas. Daincha
is more or less universally useful. Pillipesara comes up well in rich clay soils
with two or three irrigations. Wild Indigo comes in most of the soils but
is very slow-growing.

fesbania speciosa is drought-resistant and will
take kindly to even moderately saline soifs but it is rather very slow in

growth. It may be possible to grow only a fifth of the ares, under green
manuring in this State due to limitations of soj] moisture, at the time of

eir growth. But an carnest effort is
dicaps, as sometimes unexpected rains
do help us,

gen
to be given
addition to the other soil

One point which must be borne in mind in green manuring is this:

. where green manure crops are raised in the field itself and puddled in, the

the green manure crops remove P, as well as K.,0 from the soil and so

they must be replenished now and them, Though in Indian soilg depletion
of X,0 may not occur in the near f

uture, the case is different with PO, in
which our soils are woefully deficient in many places, Tt may also be

pertinent to point out that where a portion of green manure is removed for

< fibre or for cattle food, to that extent the soil loges P0, and K,0, unless

. 9
Manuring of Rice 0

; blem of supplying
. h other sources. This pro ol i3 mow
e ety bo. approached from anether anglo whick s now
green mabior ttontion of the Agricultura fI')g does not involve the
engaging the a ot from outSIdf:" the plo ies in the.soil.
Addition of gr:teignl:gf a%)(:)ve, of lessen(liﬂg télethpagilzgglﬁflei}:: ﬁelfls for
handicaps me .d to utilize the bunds an e : cies for greon
Hence it 18 propose bs as Gliricidia and Sesbania spe d for
- ick-growing shrubs d part of the demand fo
raising quick gmwi ' ble thit a good p ice of these
) t is possi idespread . practice of thes
manure plants. ice may be met by a widesp hould bo mado
reen matter for ric laces, channel, bunds etc., should | $to
metlhot()lls' f All)lrogvuacsit:g grzen ,leaf, go vital to the rice crop which ha
available tor

solve the food needs of our country.

. ion, that in
inati . There is a general apprehension, "
Cotpbl?latlon)l?éaﬁgguroefs fertilizers, pa_rtlcularly amm%x;ilt?n:ugh%e
the a0 'Iap% owever rich it may bein the humus ontent ai the
o D orad lll sses of other minerals specially lime, yrodu(;tion.
D s ho te which may ultimately impair the crop j& oduction,
R e pho.Sp 0 facts to prove or disprove this opmlgn’,t it stands fo
Through there’ :-“elnoelement’ nutrition is always rlskybartl ;en ; xgpormnf,
1‘castzl_1 tllmto::ti:xl\rxlgu(;ly or long. A f&voxll)xiabl? baglca;rllcceon c‘]?itvivons mporiant
D ral nutrie ic matter, suitable phys ) he soil
mineral memon b e which T lts in the best crop production. In 1
- xpicroﬂora 1:8 0::1\::31;1;?(3 l\(:vsaulsteful on farms that are notlasén;\xz:;sn%(é .
fertilizers By ming ractices, It is essential that there mu  always bo
RGN tf}?;nsl;lillg aI,)nd hence a basal dressing of organic ma
3:;?11{111;:;1113’ should always added to the soil.

ible a
tice, it is recommended that whenever possi

g e %;nz;al‘il()){)%ti%e, 3}; 1Te;ef should be added to the soil before
basal dressir ) .

fertilizers are applied.

i ts have been conducted so
itted that no experimen
Ifitnw],vu}f:tb(;l?gtrtlll(]lttge the dosage of compost of farmyard manure
far, to fix .

:, ; i d uch as
t 14
5'()00 lb. pel‘ acre.

i ic matter is added,
d that land to which organic mati :
res lr:siy :flszhgecggttfy nitrogen and phosphate fertilizers in the
requires

long run.

. \ ni diate
There is some controversy, with no ‘Pr%il;?;,t n?in?x:elﬁ)mf)a:iad ¥
lution ):egarding the eﬁicien%y of ¢ gl?i}tliog: r%v o0 S that Tresh
8ol hi der ‘ansrobic’ ¢ \ i but after
o tmultesgrowth of baciria ot tho cxpenso of nirogen, but after
sira® smqul is decomposed, they release the nitrogen aration of rotted
the m?tenatomminimize the losses in l;ulkh in thiep:gprice soils.  Thus
Therelore dvantageous to add fresh manu :
i ‘ some
manuro tllz emoafy };],o:r;ing fl-esgh straw or even leaves of palmyrah in
the prac

80 the coun 3 d

icatl s When once it is decided
i lication of manures: : do
Time :gd c?:'et}l;'dti‘l)iizzgg are to be used for ha part ctl:)la,g ecr:gi)ﬁeg
Wh;grtl;l:tn;roblem of determinirég wk&:n gx;;l lg:iﬁ tt :ybear:olved. applied
in imum benefit, ‘
- or.dez 1:;25 it; tﬁlee f:rlt?ﬁ:ilzer, it is necessary that they should be supp.ied
Ziiﬁ:lllznright time and iu the right way.
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In regions of low suramer raj .
. ainfall, - ilizers it |
xl'iportfd, gwfe the best results when applied 10‘11-?‘205?3: Sbifgxltl]zl:l 51’1 ,;t 1
'13 a vlvlays1 ound more advantageous if applications of cattle m Jure ace
made shortly before Planting than when t ¢y arc applied earlier Anure are
In China paddy seed'ig

mixed with dey ¢
furrows when the Crop is raise Y. Manure

) and sown in oy
d by direct, sowing, pes

In arccent communication, soy ;
applying ammonium  sulphate. Prof.” Pearsall in tud b etice of
conditions in Cumberland, found measurable diff s ) pp marsh
logged soils ; oxidation took place at t Searts
lower down. The Japanese have p
on the rice problem. Sulphate of ammonia put o
the mud in the usual fashion was quickly oxidized
was washed down below and reduced to gaseous nitroge
of ammonia was pushed down through the oxidation Z0

e light is thrown oy new

n the surface of
to nitrate, which

n. But if sulphate
ne into th

of reduction it lay there safely till the plant took it up. If nitratesearregion
they may be used as top dressings later during the growth”, __ (Re use(i
~ World Crops — Vol. 1. No. 2. 1949) ) ussel

This requires some serious thought, as it is at varian
usual practice of broadcasting ammonium sulph
crop 1s established.

Ice  with the
ate sometime after the

_ Varieties and Mapuring: 1t is argued that the total amount of
nutrient clements contained in a crop cannot be used to caleulate itg
fertilizer requirement as the fecding mechanisis of plants vary from crop

to crop, as also their ability to assimilate nutrients from relatively
insoluble compounds.

- Whether the different steains within a crop vartety will show
different ability to make use of soil nutrients has not been f'ully studied
in this country. However, an interesting study made some Years ago with
the ‘ cultures’ from one variety and the ryots’ mixed bulk disclosed that
the strains were able to a utilize soil nutrients to a greater degree than
the control.  This supports  the results of Tayl (1935) who found

_(hffereptiul responses of straing of maize and tomato to manurial
ingredicnts,

This raises an important issue One school
: i sue, o of thought conte
1hat'the ,strams “exhaust’ the soil muech more quickly thaﬁ them;xt;{:élci
. variety " of the ryot, because the former give higher yields. The other view
is that the strains are able to to utilize the soil nutrients more

3 aching
18 particular
18 practised,

However, there are some experinients where different varieties
were included under one level of manuring, The resulig show that
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; not much differential
i ; t roup there are ) ) >
ithi ticular duration & i nt rainfall
withtn e p?llet:cnormal conditions. But In yeax;s_ofolr}llil;;ﬁme
es un , ain '
rz?g;in: varieties show a greater response than cer
¢ .

‘ch is importance in a manuring policy,
int which is of some 1mp ring policy,
. A? Of.l;ff,,?s?of short and long duratxonbcrtczpi rte% I(I)l:;urmg
E)ltllti?ltt(l)m: tallle short duration groups show a bette p .

ration
cplai from the fact that short dura
This resuls oin be e}r\lpl:;ne;l time when there are no weather

Cpia erally grow oy : ly exit. Thus
varictics are £on ¥ %re gecure conditions of Watex supply g hori,s
disturbances and when m lication of manure to s

it en between app ; :
if a decision i?ﬁgt?lul;-:tiz%kcrops alone, the choice should be in favour of
duration or

short duration crops. o
i ¢ ity 1 lce 18 a very

. lity of Rice: Quality " in ‘r s a very

Manuring asd Quslily aries with the several intere

ion v . :
ambiguous term as the conceptl  hat we are primarily concerned as

concerned in the rice industry. But ek o governed by the vitamin

consumers is the nutritional azmﬁim etc. Much of the data in other

; hates, - . -balanced supply of
contetn_t‘/, p??cfj;ni.hgiw?here the soil conmmstiil \Kgllfg:la;lant me)t};'iZnts
countries 8 . ditions are op . :

i where condi uce is also high.
Pl‘:{l;or;gﬁngoiﬁh tho vitam fcmtl'tl?ntrs()forﬂ:)(; E;Ob(;lanced fertilizers
an . t fertilize . .

. le elemen be treading on
Excessive use of sing iological value. It may ]

; of low Dbiolog X nt breeder, but it
result in 'C;"Opiz not the legitimate province of f;ugg’;s reached in this
ground which 1t to mention some valuable conc1 Yol ander schemes
may be pertinel Some experiments were condu h on this aspect of
regard i rice. o 1 Council of Agricultural Research 0

A

initi li: : lves.
".lmlihge?hl;yp;];g DI.IIII((l ]t.he following figures speak for themse
rice in t

N. P.0, Ash

s

. - g-20 0674 132
1. O man

3
I Variet
Yy
d (Super — 224 1b.7 . ‘
sz)llllll:l. éul}?hate 112 1b. s’ 876 0-699 164 Co. 10

and leaf 4,000 1b. per _J ]
acre) . 6t Las
1I. Leaf at 2,000 Ib. peracre 10-28 0-56 \Lvariety
. Leaf — Super 112 lbr sore 1003 0-584 {gg J' GEB. 24.
e . .
Leaf + Amm. sul;ly)hate 1088 0-660

iv i i but gives
i t only gives higher yields '
Thps proper Ix)m::l;rlr;lgut?i:ive \)r,alue. Prehmmarysgxt?ensmv?iltt}?
ot "ot Ofa gumber of Agriouiure! }I}eseagicélerenzegonin the
rried out o varieties, show aiile .
:ﬁe e omposition u.nfd igfn.sa%‘:lder ill-drained conditions tllglsgré\;l:
e composx(glonng egven less proteins. _Agam in hgbte}x; ::‘17 , the
contains lesser ?e s l?er than in unmanured.soxls ; whereas l11n ; 0);) soils
e gral{zéssguinarked Here again it is obvious that these p
this is not qui .

call for detailed investigation.
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Conclusion: At the present moment apn mtegrated plan of work is
necessary for increasing rice production in thig country, To bring
home this point, the example may be cited of the Japanese way of rict
cultivation, who doubled their per-acre production in foyr decadey
Their soils are 1o more rich than most of our soils. But the Japanese
farmer cultivates his rice fi

‘ i eld us if it were a garden. There is no slovenly
corner in any field. Each crop gets its adequate manuring. 'The manure
he gives to rice would stagger us; viz. 45-100 1h, Nj

itrogen, 60-8
P,()hfin addition to a lot of organic matter in the form of c%mi)(gats 2f ]al;l
organic wastes, from man, animal and plant. - Rice is inter-cultivated two
or three times during its growth. Water is given and taken out as and
when necessary, Eighty per cent of the rice area is grown to improved
seed, developed by the plant breeders, 50 per cent of the wotlands ig
cropped twice in a year, with either rice, wheat, sweet potato, peas, or
some crop or other, We have, no doubt, record yields of upto 10¢ 006 b
in some places in the State, b ; Y

ut the average has to be ushed up by
co-ordinated plan of efficient cultivation . ctionpof iics

. ¢ 3 , if the over-all produ
in our State is to be improved in any de

finite manner.

s
>

Manuring of Millets in Madras

By

: A M BIAR
( ) P. I\I{IS?‘L A > ( ol i , . )
‘.“l“ﬂis SOCMOH, ‘\g’ ’Cu““la‘ Rosear h Il)s‘:lt\ﬂe Collﬂb&t(){ L)

ich are very ancient in or
ained cereals which arve very '
ilets are small-grained ] \ i o
. Itl{flf“:;:ved as food for man smd‘ ~h‘1s dO{lllestztc;i»:?cl vaiglded !
ery hd"b times. Growing wild in wvirgin soils, 'y yielded g1
prlehlimﬁgr ftl:) tixe nomadic ancestors of t-hie tpreseptiﬁlcz ld i eultilvaﬂ
ater o i gsure of population inc ultivat,
tled life and pre o : oad cultivat,
L&ctie;e?é]étfoenf and innumerable mmetaesl :fm(it ‘f(x;l xi:sl gi?;;\:: nt v
T 't i ler cultivation are dor ) ‘
i 3 b » under cu t ! “hol |
The important millts L wmbu or Sajja), Eleusine coracana {Ragi
Jonna), Pennisetum typhoides ((,c;,m, U or & gcjul(,uum ine Coracoma (R
. AR Tenai), Paspatunt m gu or 2
. ica (Tena) ! picuiatum. Y
f}eta’_ﬁ’l}iﬁiliam( (Sama.’i or Samaln}, Pazﬁacé{m mizl lzgz)ceug}m(eﬁ gminsgtak(;
T’((:;L;ga) and Fehinochlon Jrunenfoes (t}l‘ zeylzleezfixo‘ food of the poorer
‘ ; ) N o A 'le )
in i ati merce as : the poore
no pars in international com v little eultivated in the more advanced

\ N )IC’ Pn)d are ve P fOOd Uf iy uarter
(,.!a,gbes of Fesl,im’]st However, ,m!}e_tB' form th{? g’ap}cwre the ‘do(zlninzmt
:xgu}c ulturz}df /ij()})\x'!ation of 2,000 m:lions, and they ¢

of the world’s po}

h, at they are the
. ; the north, and tha Lhe
A , le of Africa except 10 s and about, 307
ey o1 the popigion of A, it St s
e i India. Their imyp ‘ als. Nome
o tht? 120%;1:;131;2‘,?@“““ advantages over the other cereais.
fact tha 2

i 'y rapidly and ripen more
. s, grow very rapi en m
of them, particularly the Pmncuu:w,eghence suited to areas where the

« cerenl and AP ions and resist
quickly than any (I)télr(? Cxiosn of them tlm{;e lflla‘n((}nreﬁﬁ?l ‘which is
i : is short. [ r ourish { .
Taliy seasion 18 vay, They : 9 abtention

in o remarkable way. . al, require less atten
drought in @ remw any other cercal, ¢t} are
: oor to grow aize ote. All of them s
too thin or too P I ¥ ‘heat, m . e richer
1 riee, : hile some are richer
Ve er pests than inerals, while son
a}lg h:}‘icnffi‘ge a}xd wheat in fab and m 11;0 their high status as
richer &)

h . l these fact's POm‘t' . . nd drier
than wheat in waul1 alzz;} f?rld and cattle foddel‘t‘%ih:;iilll?gflerazres with
mportant Boumes*lolf uIl:x India, they ocoupy abou while their area in the
regions of the worid, of 12 million sons of gran,  duotion being 3 2
an annusl pxiodUOEIOll illion acres, the mmluél grau:l %U‘V of the cattle are
Madras State is 128 n}l 30 of the POp“l?‘mon an otf) millets can never
million tons, In Made_,n +% “Hence the importence e roceived
entirely dependent on ?rlx t‘;xi,sl State too, however, tllez;anux'ixlg. A briof
be over - emphasised. articularly with rqgar}d gzwc through manuring,
&de'qnatc; gtteéltfégé;ndlgnw results achie"%d-;ut‘;xilse Pai)er

/ 1 (-] , .
iffcfime regommendations are presented

Manure is the index of the

crops : ith which
Pl { Millets among m‘“"‘df p crop, and the care with
fal or economic importance of any
commercial or o

! ; i ly reflects
A e is applied direct X
i i d quality of manure . Thus sugarcane,
:ﬁz ggi(slégmre(i}r? ::’!;:i‘(t;f{l? cr?)P is held by the farme?

aize
, d paddy, wheat, m
cial crops, a1  pays much
ong cowmer the farmer pays m
bananas, tobacco etc., among ariably manured and the, e eon.
cte., among grain crops are inv ; the poor man 8 P
>3

: in There
attention to them. But, m;?tzti;ebaawg not generally manured. The
mercially of much less 1Mporvants,

! 1}{ Of t\he m;}l s n ' oons
. ‘Uns &18(:. ril : L ‘ -0 ’
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thus imposing limitati
effect of manugreli:l;,]rllt?)'gonlf et oD lication f
et o manire cun ! Fa'med only et sufﬁo‘ manures. The begt
an duantity importang avmla_ble for all crops is ezlment water is available
vast majority of the mmg;‘ops 1mjariab1y B the av n'(l)ther hmiting facwr.
rotation or mixed with bulees ey the rainf&cl{ o e o in
atmospheric nitrogen # pulses and other le une' s rore sown in
the cereal. \Vherecmill txefd by the latter i%; almous of o ond the
irrigation, the heayy (ioes: Of”ow nure. gty CF° b DAty e
%}Jected to leave sufficient Oresrimmme opplied to It)il parmm}lmly op 1
us, due to various reasons millets do not recej
eceive

and the maximum vi
thi . yields of grain and sty
1s group of crops are never realised in f}txli:‘gtt?at can be obtained §
: ’ ate, rom

Response of mi ;
respond pin el tguixllixtrsx utlol nmmmlr%mg: Millets are a group of
manured with advantage, if ;ﬁiequmh tanfed and irrigatgdocrcorl?ps N
’ S can be

Unlike sugarcan ate moisture i ;
[ . ure 1
thrive on agvariet\; (ﬁa'(il?}}(’l:t“cﬂ millets require ;Sglilllll:;)le for the Crops
n. ] here paddy and otl 288 water and cay,
ler and can

successfully grown. H .
J B . ence with th
a much heavier ha ; € same amo
than from other cnggrf]? Ongmm and fodder canugfte obtaj
its significance full‘ ol nfortunately this fact is ne‘t%tlned from millets
application. Experiymggislzeddto derive benefits thll.ofr;”?“ known nor
have clearly established th onducted at the Research Stations in (pge )
oth organic manur L 118 State
l‘e_turn fOrgthe eXpr:rllIsZs an also artificial fertilizers, pavi ;
1lnlllets. Rainfed cholam 111111 1tl‘0u1ble involved espeéizﬁlgmgﬁ handsome
cwt. of super ph anured at 2 cwts, of a Y With irrigated
of cattle manurep (gflzc}(])itse) With or without a basaln(]llrlgz?il:m Sflllphate and
‘ . . " 8" er ¢ 58 5
the control, These exper?me::sre“gave 67 to 722 inCI‘eagSQC:i ;igla:;‘tloads
S W ' 8 over

Research Stati ere
ch Stations, Guntur, Hagari, Nandc;r);ld‘::(;el(é f%lt the Agricultyrg)
¢ oilpatti, A g

the artifici:
Tee;c;;lef‘isccaﬁ ;? anures, the application of green
without Super;}?:;p(}?; tWaS tried for a period of 1}
manures gave 40 topﬁﬂo/e' on Pyru Jonna at Guntu_“'ee years with and
t0 be the b % increased yields oy r. All the t}
est green manure Ver the control cowp s propen
: ! ‘Pea proving

acre at Hagari res : The application
e R
/0 Over the cont
; rol.

of manure ang water
b}

as ammonium sulphat ;
yields goin puate or a mixture of

groundnubgc;kpeto 1T4§g7 (r);’sci:‘htlhia c%ntrol at the itilglh(::flflte‘} in increaged

and superphospl al effects of ammonj evel of nitr
B cartloadg of g:taﬁg ?Ifaiu(jr“zt ; pplied to Cottf)nnomouvnelr Zull?hate at Ogeélwés
rain a ! er acre, ; asal : H
g and s o T ey e, e o g o
» Guntur. The artifio; VO years at & Jonna

n;a;loure proved better than cattle Ia;;;]ﬁcmls’ m combinatti}(; :
of 20 and 15% respeotively. - Simirar ure alone with jpopege. it Cattle
th(;ndyal a(lll(l Koilpatti also. These rclsfsult
seco ar with i ¢ u
e otiments were oo 19 rnging

ed on cy ween 10 and |

8%.

t With varying
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doses of groundnut cake, ammonium sulphate and superphosphate over
a basal dressing of 6 cart loads of cattle manure per acre. All the

treatments gave significant increases yield over the control, 2 cwis, of
ammonium sulphate giving the highest yield. Very encourigng results
have been obtained from the application of fertilisers to rage. Ex eriments
conducted on korra (lenat) ab Hagari showed that the a.pphcatlon of Indore
compost and farmyard manure to supply 50 Ib. of nitrogen per acre Was
highly bencficial and resulted in increases in yield ranging from 26 to 35%
over the control, In another experiment, the optimum dose of farmyard
manure was found to be 6,000 1b. per acre and gave 28% .increa‘se of
grain yield over the control plot. A dose of 50 Ib. of nitrogen in the form
of farmyard manure, compost or artificials,

has a'so been found to give
very high yields in all the minor millets - varagu, samai, Panivarugu, and
' been r

kudiraivali These experiments have eviewed and the results
summarised in the Madras Agricultuml Journal Vol. XX XTI, Nos. 1 to 4
An abstract of the results obtained ab the different research centres in this
State is given in Table. L.
Abstract of Results of Manurial experiments conducted on Millets in the

: Madras State

o2 Y -
: 2533
Name of  Centre Manure applied = ;*; S5 Remarks
crop of trial (per acre) R R
gl o
il . B}
(1) 2) (3) (4) ()
Rainfed cholam (Jonna): ' )
Grain crop Nandyal Artificials with or 55
without cattle
manure (at 5 C. L)
Am. Sulph. 80 1b. 43 Control not manured
" Hu’éari Ant. Sulph. 2ewt. & 72 Control not manured
Super phos. 1 ¢wt.
1 Ruperl do 67 Control manured at 5
v (aL:::ltlll') C.L. of cattle manure
» ’ Pillipesara, Teegs- 40-60
pesara ot Cowpea. ‘ o
¥ \p 2ewt. & 03 Control 3 C. L. of
odder ” Anz. Sulph. 307 cattle manure

crop Super phos. 2cwt.

Ieri :
ﬂzlted cholam : 100 Control yleld 318 1b.

Molasses at 8 tons

Grain crop Hagari
” Central  Am. Sulph. 2cowt. & 63
Farm, Cbe. Super phos. 1 cwt. )
» " Artificia’s (Am. 25-62
Sulph , Super phos.)
with a basal dress-
ing of cattle manure
4-205

without basal

” . .
’ Do. dressing O
Cattle manure




76 The Madras Agricultural Journal
.9 =
Name of Centre of Manure applied %S’/E 58 R K
crop trial {per acre) to 82 n fmarks
Sra a9
e g
. i P P
v Koilpatti . N. Cake with 123-144 '
- Am. Suiph.
" " .Do. with cattle 226

manure & cotton
compost (6 C, L.)
. » Catile manure, & 352
Am. Sulph. 2ewt. &
"Super phos 1 cwt.
" Nitrolime 2 cwt,, 41-61
fish guano 5 cwt.,
singly & in combi-
nation
" v FOYOM. and ¢ M. 19-157
cake & Articials
(Am. sulph &
super phos)
Cumbu . Nitrolime 2 cwt, & 44-73
“Grain erop Super phos 1 ewt
. » GCLOF Y. M go-160
(Basal) & G. N. cake

Fddder

No manure control
(jrn]_)

Control manured at
6 Cart loads Farm

(125 t0 250) plus Am, Yard Manure
sulph. & super phos.
(artificials 1 to 2 cwt)

Yodder ” Am. sulph, 2 ewt; & 14-120

crop super phos,  cwt,

» ' Am. sulph. 2 ewt, 70
Irrigated Ragi:
Grain Palur

Indore compost & 37-53
F.Y. M w0 supply
80 1b. of nitrogen
each
) " Am. phos, 1 cwt, & 31
3 C.L. cattle manure
’ Central  Artificials to supply 7-79
Farm N. K. ete. either
Chbe. singly or in group
with or without
cattle manure

Control no manure

Over 5 €. L. cattlo
maaure control

Rainfed Tenai:
Grainerop  Hagari Indore compost or 2635

Control ne manure
F. § M. 320 1b, graip,
. . F. Y. M. at 3,000, 20-30  Control
60,000, & 9,000 1b. 3 (1)112(.) gx;gi;l':a,nure
Irrigated Panivaragu:
Grain crop, Central  Cattle manure at 23

Control n
Farm Cbe. 5 C. L. per acre © manure

3 wi
-are also occasionally Ipsmurfetéhe :
- Mmanures. The manuring O

- -
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Abbreviations used indicate the following:

hos, Superphosphate
?‘uII)Jel'. PR Cart loads
‘ (sroundnuyt cake

Am. Sulph, Ammonium sulphate
C. M, Cattle manure O % ke
F. Y. M. Farmyard manure LN

w ) i 1 very well
-0 table, that millefs respond very W

i 1 from the above table, _ pond ey

b u iY gla}iﬁistoif;; f;n‘(l)ﬁta‘blc returns can be obtained by PP

O manurin : :

ifiet rtilizers.
of organic manures as well as artificial ferti | -
There is a large variety of mant

fall into two groups,
T%)Tixjgler the organic manures

Maoures suitable to Millets :mmet»s.
which are found suitable to tertilizers the
organic manurcs and artificial ferts ym the livestock kept on

R b I"t d the manures obtained f"?“,‘ | rubbish and other refyse
;nay o cosb made on the farm, municipa glpost made with night
arm, comp X are, €O : : d

r 1 into manure, -penning ai
de'(l:or(rlmposed and ctc(;n\ i;ﬁ;;l(icd to the field (!1‘20015 bgD;t Si‘ﬁgpagdﬁciala the.
soil, dung, urine, etc.. o ‘ eal ete. mongs to super
cattle pennir;g, .;31{?:.‘;( C?;obcniim use are ammOnel:m d:;ﬂl;;fsés’, eagth
?romlol(d villago sites, red soil from fertile s?l?er;\ Depending upon the
applied to t,hegﬁelds to enrich and improve t d tho agricultural practices
app'l bility of these manures and fortilizers an s may be applied to the.
P‘trgir:il)ilnlg}iz? th‘e different tracts, diﬁere:}&mfg}’;‘;ry consideration in.ti:e
! s ; ey 3 1€ ¢ : d in the
; ' ated in the State. il what is remove

Zg;’lﬁ:;égg{g;sr;:}fﬁgs is to put back into the soil wh

. : nd phosphoric
form of in and straw. lLarge quantities of nitrogen a P
grain .

. : i {f most crops.
acid and potagh are required for obtaining high yields o

dependent
ich are completely
' s dry crops whic rea under these
Millets aro mrgol'y 1 vg:?lwitﬂated? nearly 90% of the tif'?;saof ‘1o mONSOONS,
21?001; 1:;:)2'0 g?ezélg rfinfed and subject to the vag:

m 0 s

irrigati he
. f irrigation. T
' i d with the help o in all parts of
while t} ining area 1s croppe irectly or indirectly in all p
irriguts :io n‘;‘fﬁﬁ Mginvm'iably manured @;;‘i)?u 3;” cost and other factors,

. ' ;
this State, and dopending upon th&f}?’ \;2,1 only organic manures such 2
varying quantitics are applied. j

d for
ied in olden days, the nee
cattle manure, compost, etc., were applied in 0 f both organic manures

: doges 0
and the advantages of incorporating hez’u]r.yS ed of late by the gardenlznd
and artificial fertilizers have been reall 1 ractice in the garden '
nd artificial ferti ing has become a reguiar g‘s State. Apart from

culbzvgtm‘S, and ma?u“ dg gonthern districts of thi ,;1 ost etc., are also
lv&nds in the Ce?,tm a(111¢>se;s of tank silt, poufiregfeiai: aIr)\d Cumbu, are the
ihes(} manures, e“;:g’ irrigated millets, Ragi, C ge manures. Tenai, and
?rlt)oilt:?rir.lpolx}t?g? g,rfd they receive the B oD

W irri a:tlon hel‘e &n(% t'here’ ol

ainfod millets, on the other hand

i ilability of
d with season, avai g
i blems connecte first place, while
Manares, oo dlmc“l:itli)gﬁ of the farmers, otc. Ifréifrhebe ap%lied to #he
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Though artificial manures ar i
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e Permanent

(i) Continuous manuring of fi

response and increases the yield of mil ohde with cattle manure gives good

(ii) A .. t 1‘ lets. It bui]ds up SOil fertllity_
joint application of .
superphosphate at 1 cwt, over 5 ba(;al a(finmomum sulphate at 2 cwt. and

~ . ressi
5 cartloads per acre, is more effective tha.ns:g}%y?ég f:’;é’}llyic\)ffdﬂ!l!;&nurle at
m alone.

(i) Phosphates are an essential .
maximum benefit can be obtained from nitrro,;gg(?é:mg;:,l_to nitrogen and
the addition of phosphatic manures, thzers only with

(iv) Among the several sources of nj

is the best for millets. trogen, ammonium sulphate

(v} In the case of dry cro i i :
a(.lequate, there is a depression inyyieldp :ft:afr tt}ll::a I:bmfall » not normal and
nitrogerr, and adequate response is not found in the case of phosphates also
(vi) The economic doses of nitroge ic acj '
that are to he applied to different types ofg cxxl'(’)gshojgly? mceoflgil((l1 &n{,ll potas
have to be fixed with reference to soil and climatic i/ _aml
Application of fertilizers to supply 30 Ib. of nitrogen and about, cg}rlxd\txons.
amount of phosphoric acid are considered adequate for rainfed s and
50% more for the irrigated crops in this State. Ragi alone re “icrop; and
doses of potash. The others require only light doses Hiqherefl ea.v;;
all these fertilizers lead to wastage and become unec;momigc irf t}?:eesn?i

pplication of inorganic -
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Economic possibilities of manvring millets: That millets respond very
well to manuring and give profitable returns has afready been pointed
out. As millets oceupy nearly 13 million acres in this State, the economic
possibilities of obtaining increased production from these crops through
judicious use of fertilizers and organic manures are enormous. Among
the major millets, ragi, cholum and cumbu, are heavy vielders under
favourable conditions. More than 57% of the total area under ragi, 12% of
cholam and about 12-57, of cumbu are irrigated, and offer the greatest
scope for the application high yielding fertilizers. Ahont a lakh of acres
of the other millets i. ¢, about 3% of the total area, are also grown under
irrigation, and if properly manured they also will give high yields. Thus
19 Takhs of irrigated millets are available for proper manuring. The major
portion of the millet acreages are, however, rainfed and the application of
artificial fertilizers is neither feasible nor possible in all cases. But the
maximum yields from such lands also, could be obtained through the
application of organic manures, which give better results than the
artificials under adverse conditions, A rough estimate of the economic
results of manuring both rainfed and irrigated millets is given in a tabular
form below, To obtain the best results from manures, the fundamental
principles generally to be observed in the use of fertilizers have to ke
borne in mind. Briefly stated, the crop returns from the use of fertilizers
depend on many factors other than the kind of fertilizers sclected.
All fertilizers give the best results, if their use is combined with good soil,
good tilth, adequate doses of all fertilizers, optimum mosture, proper time
of sowing, improved seeds and efficient crop management. Since
equivalent amounts of fertilizers give more or less the same yield, their
relative cost is also am important consideration in working out the

economics of manuring.

As the cost of fertilizers as well as that of the produce varies from
geason to season, neither the expenditure nor the money value of the
increase in yield is indicated in the following table. The figures will
however show the increased yields that can be obtained and the
enormous possibilities of manuring these small.grained cereals and

realising higher yields,

Table showing the possible increases in yield from millets as a result
of manuring

Name of Area in lakhs of acres Total increased production
. - (in tons)
Millet : PSSR, e
! Rainfed Trrigated Roinfed TIrrigated  Total
Cholam 43 5 2,05.000 1,67,000 372,000
" Cumbu 23 3 1,18,000 80,000 1,98,000
Ragi 7 10 90.000  3,34.000 421,000
Tenai and Rainfed and 26 Rainfed and 64,000
Minor Millets Trrigated ' Irrigated =,
' Total 10,58,000

Notes: 1. The normal yields given in the Scason and Crop Reports
(1:148—1949) are 1aken for calculation, They are 5§75 lb.
53 1b. and 720 1b. per acre for dry crops and 1,50) 1b, 1,200
b, 1,500 Ib. for irrigated crops of cholam, cumbu and ragi
respectively.
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2. Manures recommended for annlicat:
: ( application are 2 cwe. of am
) 2 . mo-

nium sq\phater and 1 cwt. of superphosphate over g bas:l
application of 5 cartloads of cattle manure per acre

3. "The expected increase in vield has be
case of rainfed and 507 in the case irri

[ rai 1507 »ease of irrigated crops

the experiments c.onducted in the various Agric]nl.turhi
R.ese:u-ch Stations in the Madras State, the application af
different manures gave increased vields from 14 to 11600/ fo'
rainfed crops and 90 to 206 in the case of irrigated crop: o

4. The total normal area under cholam ig 48 |
which about 43 lakhs are rainfed and the r
of this 43 lakhs, about 20 lakhs of acres
suitable for the application of manures i
Hence this area alone is taken for esti
vield that can be obtained from this

en taken at 409, in (he

akhs of acres of

will be classified ag

neluding artificialg,
mating the increased
crop,

a. Inthe case of eumbu, out of 26 lakhs of acreg cultivated,
lakhs are irrigated and the entire area can be manured witi;

advantage. Of the remaining 23 lakhs of unirrigated ar
12 lakhs are taken as capable of being manure d area,

6. Inthe case of ragi, it is taken that the enti
y d N entire h -
manured.. Out of the total area of 17 lakhs 2?810(;1“ ll)(o
lakhs are irrigated and 7 lakhs rainfed, - rores, 10

-1

Tenai and minor millets together occupy about 36

-y . l
acres _and about 25% of this area or about 9 lakhs are Tﬁ;ﬁé
of being manured under unirrigated or irrigated conditions

It has been estimated that an additional production of il
. . ¢ ong
tons of .mlllets can be obtained by a scheme of intensive manurrir:)l]h(:)?
millets in the State and the provision of sufficient quantity of manum%

Conclusion: The value of millets as the premier dr
this State is known to every farmer. But due to v
maximum yields that could be obtained from these cr.
Apart from the use of improved strains, one of the
increasing the yields is by the application of manures,
possible in the case of the irrigated millets which are g
of acrcs in the State. With proper manuring and irri
vields can be obtained from most of the millets,
and cumbu. The yields of the rainfed cro 8 0 i
increased by the application of organic manulx)-es, fa‘nr(linll:ltsso’ gatr}ﬁ be;
fertilizers in those districts, where the rainfa!] during the growin Ttifica
of the crop is adequate and well distributed. From the resultsg pfer;gd
experiments conducted in this State, the types of manures that y tho
best results and possible increases in yield that can be obtained gti]ve ﬁ
their application have been indicated. Tt has been estimated thr(:}ug
millets increased production of a million tons could be obta‘ 13
in the State by a scheme of intensive manuring of millets en(;m;i
provision of necessary quantities of manure for the purpose Furthei
investigations are necessary to fix the precise economic doges of these
fertilizers for the different regions,

Aryland crops of
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casiest ways of
This is particularly
rown over 19 lakhs
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particularly ragi, cholam
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Manuring of the Coconut Crop
By )

G. V. NARAYANA, B.sec. (ag.)
Oilsceds Specialist, Agriconltural Rescarch Institute, Coimbatore

Introduction; The cocom_xt is an important crop, purtio_ulur]y mn
Madras where there is an arca qf about ()‘g lakhs of acres 1)1'0(1119101}&{ about
1,500 million nuts and accounting for 419 of the ac:}'ﬁflgc .anil 4‘6,;. of t-{hlc
producti(m in India. On the West-Coast whqre 697, Qt the area und er
coconut in this State is (eonconfravtgd, ic crop is ('>f 00.11s1(l(_‘;rable cconomic
importance. The present production in India which is estimated at ‘3;,30/0
million nuts falls short of the requirements of the country l.)_\' abopt 00“_~
This naturally results in {Lblv)(')l‘lnfll rise in .prlce's‘ and x'\ocessxt‘z\tesj import-
ing coconut products from foreign countries. There is, therefore urgent
' This can be done by two wavs: (1) by
nder the crop, and (2) by inereasing produc-
The first is a long-range method; and the
area can be stepped up by adopting proper

This paper deals with this aspect of the

need to step up production.
extending the existing area u
tion of the existing ared.
production from the existing
manuring and cultivation.

subject.

Object of Manuring: Mamn:o is food fox" tl‘)e erop and mzinuring
gerves two purposes: (1) to replenish the manurial mgrvdx.ents of the'so;l
which have been removed by the crop and (22 to maintain the crop in a
normal condition so as to ensure proper vields, The manure to be
applied naturally consists of such 1ngred1_ents as are requxreq for the

urpose mentioned. These, broad}y speaking, are (1) nitrogen, (2) ‘potash
and (3) phosphoric acid. Tn addition to these three main ingredients a
number of other elements are required to keep the plant in healthy
and proper condition. It is presumed that secondary elements are _foupd
in the required quantity in the soil and are, therefore not ordinarily
added to the manure that is given to the crop. However, to give the
plant or the crop a complete food it is necessary to analyvse the soil
and find out exactly the constituents of the soil and sec whether they
are present in the required quantity and in an available form sufficient
for the growth of the crop. If not such want has got to be made good.

Manurial Requirements of the Coconut: The work donc on the
manurial requirements of the coconut in this State has‘been mostly
confined to the Coconut Research Stapon, Kasnragpd, bonth. Kanara
district. 'The soil is a deep sandy loam with the following analysis :—

Loss on ignition 2:25
Available PO, 0-001
Available K0 0-002
Lime Trace
Magnesia 0-07

A regular bearing coconut garden yiclding about 2,000 nuts per
acre, per ye;u' has been found to require about 24 Ib. of nitrogen, 12 lb.
b}

* phosphoric acid and 80 Ib. of potash. These figures include the quantities

required to build up the trunk, to form the leaves and flowering bunches
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and also the nuts. These figures are much less than t
Malaya and Philippines. Therefore, it goes witho
ingredients have to be given back to the soil so
fertility.

hose given for
ut saying that these
as to maintain its normal

Coconut is o perenmial crop, producing 1 el
its life time from the time of pc’()lmmencer%ezqu:s&mt%;c%l?
Every month a bunch of nuts is produced. Therefore ]télll i
ingredients from the soils are being regularly and cons{twntle manurial
and it is necessary that manuring has to be done re( ula}l"ll‘emoved
year if not every month. The effect of manuring in tﬁe Yy every
expressed in terms of yield of mature nuts is perceptible on) iCO(‘lonut'as
of about 3 years from the commencement of manurip ybn & period
time taken from the formation of the primordia of the ﬂ%wee('musl(j’ the
till the time of harvest is about three years. And this procesrm%f ich
tion goes on practically throughout its life under norma) Seo {.og'ma-
Therefore, it is obvious that the necessary supply of plant food g;\( itions,
available to the plant all through its life - time. The main in re(;?uld be
the coconut manure consist of thrce major elements namel§ nite-nts of
phosphoric acid and potash. To find out the quantity bhat,sho ll(zlge}?'
applied, a well-laid out cxperiment consisting of N, K.0 and PO uld - be
and in combination and if possible at different levels I8 necest S‘mgly
arrive at a clear indication of the requirements of the crosaly’l‘to
response of the crop to the treatments given as expressed in té)f he
yield has to be considered. Some experiments in this direc‘oionm}s; of
been carried out at the Coconut Research Station, Kasaragod. The gv:
set of manurial experiments was started in 19221923 and cor;tinued tris)l
1931—1932. Nitrogen in the form of ammonium sulphate and fish guan
potash in the form of potassium sulphate and ash, and phosphori% a,c‘o(i
in the form of super-phosphate were given. Also cattle manure, salt a 1d
lime were tried singly and in combination. In this experiﬁlent t?l
maximum response was obtained with ammonium sulphate 3 |b, a (ei
20 1b. of wood-ash per tree per year. The next best was cattle man{xrent
the rate of 100 Ib. per tree, per year. Significant increase in the yield via,
14:57% was obtained in the case of low - yielding palms (below 30" nyts ze;
year) and also medium bearers (279 increase) but not in the high - yieldli)n
ones, giving 80 or more nuts per tree, per year. It must be noted in thi%
connection that though the high - yielding palms have not given increaged
yield consequent on manuring, it goes without saying that, they also
should be manured to maintain soil fertility and the normal production of
nuts. Otherwise, the soils will soon be deprived of the map ~01
ingredients and the yield would naturally go down in dye 001[;:;2

throughout
t ﬁowering.

In this connection it may be stated that ammonium sulphat
alone did not give as much marked response as ammonium &mlpha,te
and ash. Salt and lime did not give any significant increase of I;ielde

Based on the indications obtained in the previous experi

.series of experiments were laid out in 1932 with amngozirx?;nt;u? Illle’:v
and ash and cattle manure applied broadcast and in basing (6’ radIi)u: 1?
deep.) It was conclusively proved that ammonium sulphate 3 i}, and
ash 20 1b. gave the highest yields and that broadcasting of the m;:l»nure
was better than applying it in basins. The experiment wag further
elaborated in 1937—1938 to find out whether a higher dose of 4% 1b. of

ammonium sulphate would give better results than 3 1b. and also whether

it could be substituted with groundnut cake, and ash with potassium
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gulphate. It was found that increased dose of ammonium sulphate,
namely 43 Ib. per tree, per year gave higher yields than 3 Ib. of
it per tree, per year. It was also found that ammonium sulphate can be
replaced by groundnut cake on equivalent nitrogen basis and ash can be
replaced by pottassium sulphate on equivalent potash basis. It may be
gtated that no significant response was obtained consequent on the

' application of P,0,. The soil contained only 0:35 of total and -001 of

available P,0,. Perhaps this guantity though small meets the normal
requiremcnt-s of the crop, Still, as large quantities (12—40 1b.) are being
annually removed by the erop, it is necessary to add P,O, in some form
or other as superphosphate or as bonemeal. As the soils are acidic in
reaction and as coconut is said to thrive better under a slightly alkaline
medium, it is desirable to add some lime also to the soil. The ash applied
which contains about 222 of CaO, is considered to -be helpful in this

respect.
: -
Organic matter and green manuring: The Kasaragod soils were poor
in organic matter, the loss on ignition being only 2:25%. Therefore, to
augment the supply of arganic matter it is neccssary to add it in the
form of farmyard manure, compost or green-leaf, or as oil-cakes. Farm
yardrmanure is available only in very limited quantities and is required
for other crops. Oil-cakes are in short sapply. The best and cheapest
form of organic matter appears to be a green manure crop grown.in the
field and ploughed in. All the known green manure crops that are likely
to be of use for coconut plantations have been tried and the best is the
wild sunhemp or Crotalaria striata. This leguminous plant has &t times
given as much as 20,000 to 30,000 Ib. of green stuff per acre and it comes
up very well under the shade of coconut trees. In this connection it
should be mentioned that it is desirable to return to the soil as much as
possible of coconut by-products other than those required by man. For
example all the dried leaves, husks and all the refuse usually found in a

-coconut garden which contain valuable manurial ingredients should be

buried in the field in trenches, or the ash obtained by burning them should
be given back to the soil. Where the green husks are utilised in the
manufacture of coir, they cannot be used as manure. But dried husks
prove very valuable to the soil. In an experiment conducted at
the Kasaragod station for a period of 7 or 8 yearsit was found that
burying of coconut husks at the rate of 1,000 husks per tree with all the
dried leaves and refuse obtained in the garden was found to benefit it
and increase the yield to a marked extent (70%). The effect of burying
the husks and leaves once, lasted for about 5 years without the addition
of any other manure. The field received, however, regular cultivation
and a crop of green manure was grown in the field and ploughed in and
incorporated in the soil. This practice of burying husk is of considerable
value particularly in rain-fed gardens.

Importance of ash: 1In the manuring of the coconut gardens, special
attention should be paid to the application of potash. It is perhaps more
important then even nitrogen itself, because potash is the main ingredient
in the various parts of the palm, particularly the leaves (4% K.0),
husks (1%) and kernel (4%). From the manurial experiments conducted,
it was found that even the application of ash alone at the rate of 20 1b,
per tree, per year) gave highly significent increase in yield of about 34 nuts
more than the control plot without ash. In one of the manurial
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experiments mentioned in the previous
not available in the required :
Quantity can be re ) ;
suluhate \ . K ) replaced 1 aggium
?M}:i‘n@i ﬂl\ I’;O‘l;})h»the vield is not affecteq by this .%,ul)(:atut)i'?’nPo'ttrt nlmst'
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adverse eonditions, properly maintained gardens do not suffer to the same
extent as the neglected ones, Where the trees are weak due to neglect
they suffer more, consequent on the incidence of pests and disease than
robust licalthy trees. In the trials conducted at the Coconut Research
Station, Pilicode, where ¢ shoot rot’ discase is prevalent it was f'on,nd that
a regular application of potassium sulphate warded off the disease to a

marked extent,

Manuring and Cultivation: In the coconut, manuring goes hand-
in-hand with cultivation of the soil. In an experiment designed to find
out the effect of cultivation alone and manuring alone it was found that
there was significant increase in the yield of plots receiving regular
cultivation alone without manuring (166", over the unmanured and
uncultivated plot ), while the plots receiving manuring alone (5 Ib. of fish
guane, 40 Ib, of ash and 40 1b. of greenlcaves per tree ) without cultivation
did not give significant increase in yield. 1t is therefore, evident that
cultivation by itself is more important than manuring alone without
cultivation. In normal practice it is necessary that manuring should be
practised along with regular cultivation of the soil.  Cultivation by
ploughing not only keeps down the growth of weeds but also gives a root
pruning at the surface of the soil and “helps to keep the roots beiow the
ground level which is considered beneficial for the coconut.  Also regular
cultivation aerates the soil and also enables the rain water to soak into
.the soil, '

Schedule of manuring: The following schedule of manuring will be
found to be the best and most suitable for coconut gardens in the
West Coast under rain-fed conditions. Plough the land in February-March
with a mouldbeard plough so as to create soil muleh and receive the
summer rains, In May, when there is sufficient rainfall, sow a green
manure crop, like Crotalaria striata, at the rate of about 20 Ib. per acre
and cover with a light plough or a cultivator like the Junior Hoe,
In September-October, after the cessation of the South-West monsoon raing
broadcast ammonium sulphate and bonemeal at the rate of 43 1b. of the
former and 2 1b. of the Jutter.  Plough in the manures applied and also
the green manure erop by meansof a hcqu i_ron plough, If the green
manure crop cannot be ploughed into the soil it is to be cut and buried
in shallow trenches between rows of trees, the position of trenches being
shifted every year. Then in November-December broadcast wood-ash at
the rate of 30 1b, per tree and work a light plough or cultivator so as to
incorporate the manure into the soil and also to put down the growth of

weeds,

Ammonium sulphate can be replaced by groundnut cake or other
oil cakes on equivalent nitrogen basis. While ammonium sulphate contains
about 207, of N, groundnut cake contains about 8% of N, Ash can be
veplaced with potassium sulphate on cqu:valent‘ potash basis. Ash
contuing 3% of potash and potassium sulphate con/tam 43°. Among the
phosphatic manures bonemal contains about 16% of P, O, and super-
phosphate - ordinary 227. 1f it is not possible to grow a crop rof green
manure in the field green leaves (19 of N) at the rate of about 50 Ib. per
trec may be applied. The schedple given in the foregomg sa comp‘lete
scheme of manuring and cultivation which not only mamtmng the soil at
a high level of fertility but also ensures regl_llnr and increased yield of .the
trees. As has already been explained it is important that these operations
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arc carried out regularly every year.  Tf it is not po ible i
nitrogenous and other manares, attempts should be made Iéosss LI to give
year at least ash or potassic manures, If even this is not )oss}:EF y every
manure crop may be regularly grown ang ploughed in%o 1} ¢ a'lgreen
however, even the green manure Crop cannot be grown or ﬂ:.geimlé“}f'
5 aves

applied, the soils should he regularly i
t£;ce e ularly ploughed and cultivated once op

In addition to manuring and  cultivation it is ver
the garden is protected from pests and diseases by i
L : < ase tak 1
and adopt'mg remedial mensures in time, {eguly:\r un(llnsgys}‘?éomgt aotion
for the rhinoceros beetle in the crawns of palms should pe »mn::] . Selar(;h
beetles killed. It may be pointed out that neglect in this re\ oot
usually responsible for a loss of about 109 or more of the yielé eepect 13

y necessary that

Economics of manuring: After all, agri .
proposition should pay. Integrcultivation and méanclrrlltr:g(:)f {;flea busirioss
indicated in the foregoing can easily increase the yield considerac][())lconut "
increase in yield should cover the cost of manuring and cultiv: ty e
leave a reasonable margin. The major manures to he uqed&«;o;‘ a;r}\d
quantity to be applied depends on the availability of manu;‘es 'mr(ll( tl i
prevailing market prices. Taking the price of ammonigm sult hat i
about as 2% per pound and ash at about Rs. 2 per 100 11, a,n(‘l bp o mest
at as 2 per pound, the schedule of manuring and cul};urml S
mentioned cost about Rs. 2—8—0 per tree at per year. And tllopeyalt(llor}s
put at anaverage of about 50 nuts per tree, peryear, valued at Ry 100 /yle hi lﬁ
leaves a net profit of about Rs. 7—8—0 per bearing tree, or a};(;ut R W471(c)
per acre. In a neglected garden taking the yield at about, 20 nuts eSI: t 5
per year, the net profit due to manuring, per tree, is about Rg 3—8 0ree’
year. At the present high prices for coconut, manuring and cult;a’cper
certainly do pay. But it should be remembered that the garden shoul)él
be always looked after and cared for, irrespective of the market riceu £
the coconuts.  The system of manuring and cultivation advocm(}; in thci’s
paper pertains mostly to the West Coast rain-fed conditions and cannot be
said to be applicable in full to the other coconug tracts of the State. To
get at the correct data of manuring, a regular experiment should be
conducted in the tract concerned for a series of years and then alone can
the findings be advocated with confidence.

Summary

The coconut is an important oil seed crop of the Madras :
an area of 62 lakhs of acres, mostly in t}l)le West C(cl)zrx.::.StSa:i(;l th}t};
production is only 50% of the demand and has to be stepped up. This
can be done by manuring. The crop yields nuts throughout the yéar and
practically throughout its life-time from the time of commencement of
first fruiting. Considerable quantities of plant food are being continuall
removed by the palm to build up its body and produce nuts, Therefor);
complete manuring has to be done regularly CVeTy year so as to replenish
the soil with the ingredients removed, and maintain the palms in good
condition and high productivity. As a result of a series of experiments
conducted at the Coconut Research Station, Kasaragod, it has been fo[md
that the best manure for the coconut is 41 1b. of ammonium sulphate or
15 Ib. of groundnut cake, 30 Ib. of superphosphate, in addition to a crop
of green manure (Crotalaria striata) grown in the coconnt garden and
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incorporated into the soil. The most important ingredient is potash
contained in ash., Manuring goes band in hand with regular cultivation,
Even if the soil cannot be manured it should be regularly cultivated.
A schedule of manuring for the West Coast rain-fed gardens is given, It
is very desirable that all unwanted dry leaves, spathes, dry husks and
other refuse which contain valuable manurial ingredients are buried in the

garden,

The eflect of manuring on the yield is perceived in a period of two
to three years after the commencement of the operations, pr yielders
(below 30 nuts per trec per year) respond best to manuring yvith an
increased yield of even 654, and the medium yielders can give 27% increase.
But the heavy yielders giving about 80 nuts per tree cannot f\_xrther
increase their yields. Still they should be manured regularly to maintain
the yields. Manuring improves the quality of produce also. At a modest
estimate a regularly cultivated and manured garden can give a net ptofit
of Rs. 470 - per acre at the prevailing market rates,

The schedule of manuring given here is not quite applicable to all
the different coconut tracts of the State, and experiments have to be
conducted in each tract before recommending the best manure suitable

for the tract.
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Manures — in rvelation 1o cottonr production in

Madras State
By '

C. JAGANNATHA RAOQ,
Cotton Specinlist, Coimbators

T.he place of manures and fertilisers in g system of i
production needs hardly to be emphasised.  In Madras tntegrated crop
over 16 million acres annually, and as a cash crop ph;;,; cotton is grown
the economy of the farmer. The need for &Ugmexltix;; N ,‘rlml_.mle n
obvious, especially due to short production of raw co‘ot(;;n Omgn yields s
country and the high cash return assured 1o growersl d needed for ’ghe
price levels. ¥ Qe to attractive

The major cotton growing regions in the Madrs ¢
grouped under (1) the rainfed black soils of Southern ];(ilsrt(\r?ctsstdg) b
rgd soils of Central and Southern Districts, (3) arid black soils lfrrg:ated
districts, (4) rainfed black soils of the Circars and ) irriua‘te(\l }3'\ -kevd?d
under the Tungabadhra Project in the Ceded districts.  The A 11(?1 ltwl]s
Research Stations representing these tracts in which cotton mful%r' ]l 41‘5m1
have been conducted in the past are as follows ) ! trials

Name of o . Mean voding | Cotton
cotton zone Station Soil type annual Pfﬁﬁi;g}“’&, irrigated or

B rainfall ’ rainfed

1. Tinnies . Koilpatti  Black loam 31" Cumbu Rainfed

2. Cambodia  Coimbatore Loamy 27 Sorghum  Trrigated

Palur Alluvial 51" Ragi Irrigated

3. Westerns  Hagari Black soil 20" Sorghum  Rainfed

4. Northerns Nandyal Clay loam 28" Sorghum  Rainfed

2, ;:ocanadas g.\mtur Heavy black s0il 82"  Sorghum  Rainfed

. New area H > il 25 S i
(Tungabadhmlruguppm Deep black soil 257 Sorghum Irrigated
Project).
The results of '} g i
N fon()w;e; esults ol past trials at these stations may be summarised

1. Koilpatti: Experiments conducted at thi : '
sively cstablished that rainfed Tinnies cottfcl)tlﬂxl'g;t)a;fcllgnt}(‘)a:ﬁ C(()il'lc]u-
application of nitrogenous manures, whether organic or inor zmi((? ]a?}ft
application of 2 ewt, of Ammonium Sulphate and 1 ewt, of Su ger hosph o
or 500 1b. of groundnut cake and 1 ¢wt. of Superphosphate plér ilx)cr?p ate
found to increase the yield of kapas by 412 and 357 respectivel oveI\'v:II;G
‘no manure ' control yicld of 410 1bs. kapas per acre, ik ¢

It was also obscrved that an application of 1,000 Ib. of Neem cake
per acre resulted in an yield increase of 479, over no manure, that gave
440 Ib, kapas per acre. ’
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2. Coimbatore: In recent experiments conducted since 1944 -’45

ood respouse for manuring was obtained in 2 out of 3 seasony, An appli-
cation of 75 Ib. Nitrogen in the form of ammonium sulphate or groundnut
cake, along with 30 Ib. of phosphoric acid was found to increase the yields
by 302, over the ‘no manure ’ control which gave 840 1b. kapas per acre.
In another year 90 1b. Nitrogen in the form of ammonium sulphate or
groundnut cake gave an yicld increase of 227 over the  no manure’ control

which recorded 440 Ib, kapas per acre.

In rainfed Karunganni, experiments to comparc the cffects of
Nitrogen in the form. of ammonium sulphate or groundnut cake at
different doses with and without phosphoric acid did not give significant

results.

3. Palur: In the trials conducted at the Agricultural Research
Station, Palur on irrigated cotton. no definite indications were obtained,
] . . . o
possibly due to flower shedding resulting frem contabescent anthers.

4. Hagari: The results of manurial experiments with ammonium
sulphate. superphosphate and groundnut cake, conducted at different
periods have not given consistent results,  In vears of deficit rainfall,
even depressing effeets on yield have heen apprehended..

N

5. Nandyal: At this station, the experiments condneted in the
early thirtics indicated that the dircct application of 2 ewt, of ammonium
sulphate and 1 ¢wt. of superphosphate had no response from cotton., On
the other hand, the indireet application of similar quantities to previous
jonna was attended with 257 increase over control in the kapas yvield of
succeeding cotgon,  The control treatment of cotton whick was raised in
cno manure ’ plot cropped with jonna, gave 225 1b. of kapas per acre.

6. Guntur: The application of gronudnut cake and ammoninm.
sulphate at doses upto 60 1b, Nitrogen did not give any significant results
in two season’ trials ab this station. The addition of phosphoric acid also
as one of the variants in the third year did not give significant results.

7. Siruguppa: At this station, which represents the irrigated
black soils of the Tungabadhra Project area, consistently good response was
obtained for applications upto 80 1b. Nitrogen per acre in the form of
organic manures like groundnut cake and farmnyvard manure and green
manure, or inorganic fertilisers like ammonium sulphate.

The above results show that irrigated cotton under the future
Tungabadhra Project area and rainfed cotton in Tinnies area offer the
greatest scope for intensifying production through manuring. The results
of the past trials at Coimbatore and Palur representing the irrigated
Cambodia area of the South have not been conclusive. Further trials
with a wider range of doses and at more centres representative of the tract
need to be undertaken for making useful recommendations. In these
experiments, the question of cumulative effects of the manures have also

to he examined,

It appears as if no benefit is likely to be obtained by manuring

- eotton grown as rainfed crop, in areas receiving about 20" of rain. Thus
g ’ ,

the Westerns area will not lend itself for intensifying production through
manuring. The Cocanadas and Northerns area would appear to offer less
scope for manuring than the Tinnies tract.
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The review (Panse etal 1949) of the results of th
manurial trials on rainfed cotton in India including those at Koil tt1
Guntur, Nandyal and Coimbatore in Madras shows thatlt‘here fars,
difference in response between ammonium sulphate an groundnut ¢ lli e
sourccs of Nitrogen. except uuder conditions of high fertilit o
presumably for large quantities of Nitrogen, when amnmonium v};, hzmd
was found to give a somewhat higher increase in yield. The mmtllp lat?
application made no diflerence in the case of ammoninm sul )hute | 101( o
may be broadcast. Under couditions of high fertility m}d fe-wl-llCh
applications, gronndnut cake was better when drilled, Tje rate ()fo'l ‘drge
in yield per unit quantity of nitrogen was found ¢o iln .’mjcxez%se
increasing fertility of the soil. orease with

€ co-ordinated

A set of co-ordinated manurial trials with superphosphate
different levels, in combination and without Nitrogen have b}:)ensp ronos
to be conducted at Coimbatore on irrigated Cambodia an at Koﬂl)f‘(;p.osed
rainfed Tinnies. These experiments and the contemplated buth o
trials on irrigated Cambodia at Coimbatore, Avanashi Salemnmlr,mrm1
Bhavani, Palur and Siruguppa outlined by the GOVBI‘nm’ent Agr, l{)Wex.
Chemist, which may take into account the cumulative effecty al?o C:h u?dl
ultimately provide the solution for augmenting ¢ L ou
sdequate mannring.

Summary :

Manuring of crops has heen recognised to be an important meth, d

for increasing crop production., Next only to food in importance, the negd
>y 111 ¢ . I . P o . - ’

for augluel}tmbf (orton“\ ields through manuring is obkuQ due to acute

shortage of raw cotton in the country,

In Madras the results of past trials on cotton at the (iffer
Agricultural Research Stations have shown that rainfed Tinnieg inlsllllt
Southern districts, Irrigated Cambodia in the Central and South "
distriets and Irrigated American Cottons under the Tungabadhipa 1’1~o'em
would offer the greatest scope for intensifying production through adeqd:g:
manuring,

The need for future experiments at different centre
of the tracts, with wider range of doses and taking into ace
effects also, is indicated.

S Tepresentatiye
ount cumulative
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Manuring in rvelation to insect pests
By

8, RAMACHANDRAN, 1. ag,,
(tovernment Entomologist, Agricultural Research Institute, Coimbatore.

It is a matter of common knowledge that only a fertile soil can
ensure a vigorous growth of crops and produce bumper yields. ’A numbqr
of factors like soil texture, mil.wml elements ete.. go to make up this
fertility but by far the mgst 1mporrnnt‘0f t‘hesc is the prespn;ze of the
reql,lisi.tn quantity of organic matter, whl(:h}n other words 1s‘ fln({\\vn lns
humus. In nature, this precious nmtel"al ig nddcd to t_-he soil by t '1e
gradual accumulation of plant and animal r(.'sxdncs which are in turn
converted into humus by certain natural agencies,

Under intensive agriculture, t‘h'{s plant food is rapidly consumed
by the crops grown and its (.ieplctlon ]1;13 been compeunsated from
time immemorial by the application of organic manures h!{e green leaves,
cattle dung cte., ete.  But the demm.ld lli.LS always been (.IIS])I'O])OI‘U()DQ:WGIY
higher than the supply, the lztttcri being inadequate owing to t!le small
quantities available and the imperfect mcl’h‘odg of. guthe}'mg and
preservation of what little could be produced.  This sitnation has indirectly
served as a potent incentive for the larg_e-sclee advent of several fo.rms. of
synthetic fertilisers. The gencral experience has _been th:'mt trh(‘a application
of manures, either organic or syvnthetic, hasa profound effeet in increasing
crop production,

The main theme of the paper being the inﬂue;ncc of manuring on
inscct pests, it has first to be_ ;1‘d1r.11tt‘ed that very little tork has been
done in India and much less in this State on this aspect, except for the
solitary instance where Andx‘c\\_'s (1) tackled thc' problem‘ of the tea
mosquito in North India from various angles, of whlpll manuring was one.
This paper is only a compilation of the outstanding lines of research

conducted elsewhere,

Before proceeding further, a resume of the available information
on the influence of the nature of the soil itself onhth.e incidence of insect
pests may cover a certain amount of the preliminary ground for the
discussion. Williams (33) has recorded t'ha-t the pea th.nps — Karkolh_nps
robustus Uzel, was less prevalent in untilled clayey soils than on light
tilled soils, the probable reason being that tvh.e adults are unable to emerge
from their underground pupae in hard soils. Nougaret and Lapham
26) have concluded that grape-vine suffers less from the root aphis —
Phylloxera vasiatriz Planch, in loose-textured soils, while the vines grown
on heavy soils are infested to a more severe extent. This is due to the
fact that the bugs are able to lurk wnnder the m::mk.s npd crevices
common in hard soils. while they get exposed and perish in fna‘ble lands.
While investigating the incidence of pests on sugarcane, like spittle
insects, frog hoppers. ete.,, Turner (32) mentions that the blighted fields
show an appreciable deficiency in calcium carbonate and are markedly
acidic, and that the blight-free fields are either alkaline or slightly acidie.
Dwight Iseley (7) coneludes that wire worms — H'ormston‘otus ztl}lerz Hon,,
and the Melolonthid grub — Macrodactylus s'u»bs;_mwsus ']1 . thnv(:, better
in sandy light soils and that the apple woolly aphis -— Eriosoma lanigera H.,
gets the upper hand in heavier soils. Coming nearer home, Andrews (1)
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mentions that a water-logged condition in
susceptibility of the bushes to the tea mosquito — Helopeltis antoni; Sign,
He also mentions that such a condition promotes acidity of the soil and
that the presence of sufficient quantities of potash in the soil is closely
connected with resistance 1o insect damage. Apart from these

factors, soil moisture also, as shown by Cook (5) has some bearing on the
incidence of the cut worm — Lycopholia margaritosa Haw.

Another aspect worth mentionin
the physiological condition of the

heavy soils increases the

g here is the relationship hetween
plant and insect incidence, ~ Evans (8)
and Less (19) mention that th

¢ reproduction of aphids is positively
correlated with the nitrogen and protein contents of the plant. Andrews (h
concludes that the relative proportions of potash s

wmd phosphoric acid
fluctuate in the tea leaf during the season and that the infestation
by Helopeltis is parallel to these fluctuations. The work of Greenslade,
Massee and Roach (12) indicate that resistance to woolly aphis
is associated with an alcohol-ing

oluble, but ether-soluble
in the host tissue. In the cas

decemlineata Say, the preference of the bee
principles which pounds contained in the
potato leaves (Raucourt and Trouvelot (29)) he presence of higher
tanning matter increases the resistance of the African cacao to the larva
of Ephestia elutella Hb. (Molz (23)). Prell (28) attributes the immunity
of certain pines from the damage by the Nun moth (Lymantria monacha L)
to the small quantities of turpentine contained in the needles. QOshima 27
has recorded that the immu

nity of teak ang Cypress to termites is due
to the presence of a sesquiterpene alcohol,

Coming to the subject matter of the ught-provoking
theory of Howard (15) in his book “The Agricultura] Testament ”
is worth mentioning here. The author, who hag 8pent over 40 yeuars
in India, is strongly of opinion that the application of humus which
is highly favourable for

the mycorrhizal devolopment, is  probably
the only panacea for all complaints. He expounds that, i :

: nsects and fungi
are not the real causes of plant d they attack only
unsuitable varieties of crops grown imperfectly. is theory is that
Nature has provided a marvellous piece of machinery for conferring
disease-resistance in crops. This machinery is active in s0ils rich in humus
and inactive or absent in infertile land, The fuel needed to keep the
machinery in motion is a regular supply of freshiy prepared humus. The
debatable point in his argument, i

b . however, s hig confirmed prejudice
against artificial manures which he says are the very bane of good soil

husbandry. Lady Eve Balfour (18), another ardent votary of the humus
school, lends enthusiastic support to Howard's t

re to H heory in her book “ The
Living Soil . Apart from attributing innumera i
mentions, in one context, that the presence of thig Mmaterial encourages
the development of over 50 varicties of parasitic § ungi which control eel
worms. Hopkins (14), making a critiea] review of the opinion of
these two workers, mentions as follows : ‘Humus is an important part of
the plant diet and a sufficiency qf the same is necessary for them to .be
virile. There is however, very little evidence to prove that pest incidence
increases with the application of fertilisers, as the CXperience has even
been contrary in certain cases, Ma}lnutrition may lower the resistance
but the primary reasons for epidemics are to be linked with several other
factors unconnected with the nutrition.

paper, the tho
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; : eported to
. examples whore msecth pei:lsnc?lifde&lth:m the
e ot fedw b : manuring, Irew O o erphosphates has a
have been controlled yfertilisers especially 'S‘LP b? D ley Gout
application of. cert&lgl in reducing bhq infestatio o t0 o effostod by
marked beneficial ef'fecus Meig.' The r?Slstance apg)d (t};e maturity of the
Fly — Chlorops taemO}I: of the earlier internode a] fod st siticy appliod
stimulating the growt \d Salmon (22) have con"Hu ssian fly -— Mayetiola
oo MCCOHM}‘. i silicate wards off the :ha,t fertilisers, when
in the form of SOdlEn;t Hawkins (13) states o alting in hoavior
destructor Say, on = elsmté the growth of sweet CXT riotus mancus Say —
used judiciously, Stlmulation of the wire worm — 4g O s tad
yield, though the POPS 'e of the general conclusions  ased mitroganons
ran into thousa'nds. H?bert Martin (16) ) is that mcgmd that phos a0t
Research ]St%t;czr(l) agl iLcreased liability f‘:’;bdéze?;::% pests. According
anuring ‘e first to succumb 1O 1 i value in
el e S R
Andrews : aid the e . : ! ould -
has been harmful. Gepson and Gadd (10) 1av o K prapors
be used with cautlogi;use(l by the tea.k shot-ho ?n aniaing,
mach a?icakigima}%:a]s up quickly with nitrogenous
fornicatus o

s ably of academic interest is
. rol which is prob&by -  solu-
Another lmle O‘fuir(:r;;l (;he form of Sodium selenate égn ::ét‘gflsg 2{
tho ad(}li‘t})xmn g:o?;t?:rlx of this poisonous célemlcli:ildg%:g gites (Neiswander
tion. € & o0 highly toxic to aphi ; d
i llion was highly Its in the plants is suppose
45 parts in a mi the presence of the salts ; 11) has also
and Morse (253.)“013:;0) a,nirlr)lals consuming thes(;a. %n?;imgre}fe(chLmical‘ o
to P?leh(;gltl}glt Oseléna,tes are poisxon.otl}lls0 “ttoa :13 i 1f£:k§d insec(icidal proper-
recorce ific in action wi J . lenium in the
: be specific in the inclusion of selenium i
repOlted to illis 21 l-ep()[‘t t;ha't 1 'ﬁ free from
ties. Nil;as(?lr:l tigg ff(’) 1;113:)“2“ i_,’rown in sand culture, rendered i
nutrient 8 i

insect attack.

‘ i hemicals
is connection the novel method of dlx;lz;ll};lir:gs tt}}llz tca ,d icals
dirvect ‘Ecr: t}gl(a)lioot is worth mentioning.l l(ﬁind(tre::)s (the laims that a direct
Jedi i tassium ch _
i o, solution of po to the s
fee(}nxl%e(()lf;)rlni)letc freedom from attack by Helop
conferr

i trol of
also been done in the con .
tal it of work has a i , lant tissue which
A celtd‘m'a?tli(i)‘;l of certain chemicals mt:h:;heingccts. Domontior
insects by nlxe:;é:qyghe plant sap dista«st.eful h%gridc into an infested apple
in its turn TORCEIE iection of barinm ¢ is — Eriosoma lanigera,
d that the inject he woolly aphis — Erios lanige
(6) has foun disappearance of the imilar results by injecting
tree cansed the disap Tuller (24) records simi olief btainad by
i lays.  Mu .xamples of relie a
in about ten days. iphate. Other e ¢ ide against the
idine and aluminium sulp ith potassium cyanide a .
pyridine and & treatment wit and against horing
injection ]conslnj‘t ”(;; })t'}(lfrlta's'i. Mask. (Sanford (30)) a g |
(4 seale — fcer] o .
!hicn(ts on elms (Shattuck (31). . | omentsin the relationship
insec ‘bility of the influence of trace e egrénchley nd Thornton
The possibili Zl the pest is another factor. oy for” the sypbiotie
between the host ?n resence of boron is neceiL ll yuantities of essential
(4) found \‘thﬂ;’ btai:ebcgia in Legz;mninosac.f Tl::ads?(l) de(tler tho Moditerrenean
development o itrus fruits have been fou 2).
i i rus ruits & emberton (2)
o mﬂt}le r(;rel:zt%u(fsl capitala Wied. (Back and P
fruit fly —
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Several instances of i i

e s § relief obtained agaj il 3

. . Bt el X 1ne gainst soil »
applications of chemicals, like carbon disulphide 1)'1Fﬂd;2}§?0ts by the
carbolic acid, calcium sulphide etc., are on record but d‘OPObe'nzene'
these does not come under the purview of this Paper ¢ (isoussion on

L]

. Coming to a few examples of the cursory work
!}hls State, the application of ammonium .SU]ph'Ltc t
infested by the stem borer — Schoenobius inceriellys \Vo paddy  crops
grub — Kchinocnemus oryzac Marshall, and farmyard v and the root
the sorghnm. fly — Atherigona indica M., hLas affon?&{ manure againgt
the respective peats.  Krishna Iyer (17) has also I,S()mf}lml‘ef against
application of ammonium sulphate reduces the suso;ﬁ )ti}G%9l( ed that the
the root-knot eelworm. Tt should also be ment‘in‘){(]'d‘ }n)l-ty of plants to
these treatments have exerted little or no control ove ere that most of
selves but have served only as stimulants to invirropl“fbf -}fhe bests them.
crops which have had a set-buek due to the inso?-t dL t{‘ ¢ growth of the
been recorded by Balasubramaniam and Kesava I\"on omage. It has also
tion of groundnut cake and cattle manure hag inc{ieﬁ%zr' (3) that Applica.-
cotton jassid — Kmpoasen devastens D., though {he « ,-mclldence of the
Bignificant. ’ 6 vanations were mot,

~ Conclusion: Though the matter reviewed
claim to be complete, yet from an overall surv
hand, trhfire 1s little doubt that a judicious
ensure the production of good crops, i
reg;u-dh}g the efficacy of mam{;ring as apmea,:?llgg ()?‘;};fill}lmenttfll 'evidm.\ce
except in a few cases, and even here, it nppcars' to i)ec%r'] l(_)l 18 lnckin
the reaction on the plant tissue than on the insect itself ) \?&S}ted more by
a scvere outv_break of an insect pest, the farmer wants;i 1eh there 9
;1v‘nd that relief can be afforded only by insecticidal m ‘mmedmrt.:e relief
recent -advent of synthetic chemicals like B H C tl&;ns, -“rlth the
solution of many an insect problem is in sight and %ht nd DD, the
whole, is quite bright. e outlook, an the

.?ho‘...'e can, by no means

¢y of the information on

and balanced manuring will
=3
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Manures and their effects on incidence of
diseases in crops

] By
T. 8. RAMAKRISHNAN, M. A.,

Government Mycologist, Agricultural Research Institute, Coimbatoro

_ Manures are applied to provide nutrients to crop plants.  Proper
nutrition is necessary for the normal growth and reproduction of plants.
It is recognised that malnutrition or deficiencies in the nutrients lead to
several diseases in men and cattle. Plants are also similarly affected by
unbalanced manuring or-by the lack of one or more  components of plant
food. The effects may be dircctly visible as different types of < hunger’
signs (chiefly chloroses and reduced growth) exhibited by the crop, depen-
ding on the particular component in deficit. But these become evident
only when the deficiency is pronounced. The influence may also be fels
by the upsctting of the equilibrinm of host—parusite relationship between
the crop plants and disease-causing organisms. Consequently the inten-
sity of incidence of diseases caused by parasites may be altered.

Balanced manuring re
are able to withstand the ons
ones.  Well-fed plants are able to outgrow the carly se
initial infeetion while the underfed ones arc not
the atfected parts  or outgrow infecticn by
growth and as o result often suecuml to diseases. This is mainly appli-
cable to those varieties of crops  which arc not immune or highly
susceptible to particular diseases, but which exhibit normally a certain
amount of resistance.  Kven here there are exceptions, Obligate
parasites like rusts and mildews infoct robust plants more readily than
the weaklings. The more healthy the hosts, the more do the nmildews
prosper. Seploria apii causing blight of celery oceurs generally on well-
fed crops. But the majority of other parasites however, are able to infect
undernourished plants much more readily. Some diseases like smut are
not appreciably influenced by the manure applied.

sults in well-nourished, robust plants.  These
et of diseases better than ill-nourished weak
t-back produced by
able to readily replace

yuick and  vigorous

[n scientific literature a distinetion is made between manures and
fertilizers. The former consist of those matcrials which predominantly
supply humus with lesser components of nitrogcn, phosphorus and
potassium, while the latter are _thosz which mainly supply the three
components mentioned above with little or no humus content. RBut in
the present context the term has been' used in & comprehensive manner,
including both the organic and inorganic (mineral) types. The influence
of manures on the incidence of erop discases caused by parasites varies
according to the disease, the crop and the broportion of the various
ingredients, so that no sweeping generalisation is possible, However,
reliable results have been otained in field and water-culture experiments
with several crops in different parts of the world indicating the nature
of reaction between particular components of the manures and the
intensity of certain diseases, especially those affecting the foliage. An
overall picture of chese results is presented here.

Nitrogen occupies a significant place among the nutrients which
markedly influence the disease disposition of the crop. It has been
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i ; i ¢ at more nitrogen leads to more (.hsease.
observf% ‘ 1'%1 xs((;l‘ltesmérintsﬁglixlsuetrﬁ‘z of graded goses of nitrogen‘) either 3&1
praAyn e Iphate or as groundnut cake to supply 40, 80 or 120 pounds
e mitrogen Surp‘wre on the incidence of blast disease of rice (Piricularia
Offr;ij?%ﬁeggrenl;mtor’e have clearly demonstrated ovel‘tgevetraltiza(si(())lsz; ;(?ﬁ
ki ‘the di i ased in direct proportion to t >
tl}e 1ncld011r0f?]§f trlza(;(ilii)ex?sev;:: resigniﬁcant in Ir)noder:ytely ,resmmnt and
mtrog?l}.)lo varieties, Dut in the highly resistant varicty Co. 4 there Wa?
susgel? 1@(; {n blast even with 120 Ib. nitrogen per acre. Root rot o
fo mcrea; caused by a species of Pythium was on the increase }mt a
sugar%an rin’nr‘r rot’s land after a heavy application of ammonium sulphate.
nelgl} 01-1 ¢ @(‘biu) the intensity of root-rot of sugarcane caused by Pythium
e mmca;zé following high doses of nitrogenous manures has b)cer:
arrhenoglafrom. Hawaii and the Philippines (Carpenter, 1934_1).‘ Just:
reporti‘b_lit of wheat is heightened by liberal applications of nitrogenous
suscep'l l g't;t)fmn favours the metabolism of the plant and.p.r.otelp
mm‘;mist.)f thlt*.llga\'cs ‘increase. A parallel rise in rust susceptlblhtyIm
g?slcl) Z?fident. But a generalisation like this is }1k?1)' to ';)e e;;(;;?gg:éaseg
varieties of wheat, susceptibility to certain races of ru " [nerease d
by inore: sed nitrogen but decreased to other races. Sb ar
llzyhaxlfrilc%le'a}sas reported in the reaction of cortain vurlgrlesd igireg;‘ﬁ
t:bean rust. No simple explanation czm'be glvelix‘ ;f'(l;[i‘li:vlsto Wltore At
reaction to varied nitrogen supply rugardmg suscep 1‘ e and
all levels of nitrogen tried, the immune Varletlesltr‘emt@on 1 immune and
N hontaly. in v hi'gltl'ly Snchp?elllri’edgmi\: {;u;:?pltibility Suscepti-
i i arieties of inte b et ., B
t‘)vlgltlst;‘tl()derll‘ftgnll)‘l{lgll?t, ‘;)‘qupota.to is increased by.l.large {‘L?(l))lrzf?(;:;onss oi
ibre s manur lophthora infestans utilises amino-ac as 4
T e i ineweae] mi ontent of the plants consequ-nt
source of energy. The increased nitrogen ¢ ntent plants consequen
i itr ous manures provides a favourable . .
;g)lrllehrlg}})li(?(&S::c(l)(f);r:;ﬁ%ezf the fungus pand hence to mcreasedd mfecti;)enr;
Resistance to bacterial storage rots in potato is also broken su(iwl?%vg on
the plants had been manured with excess of armmqmméx 5 gna .
aleium cyanamide. Cralley (1939) carried out extensive eh and, pot-
ﬁulture experiments to find out the effects Iof nulttrztxons (())lr:l 1;0?1 Sm(;l l(i e
of stem-rot of r'ice (Selerotium orythg)‘.l , 1& ctL}xw\;rl(;nts ations 2 bigh
O b T _lncreased thzsi:lésftigi{)illi‘; Y was reduced to 4 minimum.
W'hl]'? Wl?e:&lco’c‘i‘oll‘;tr\(;%ig ttl)ll?seredI in theyﬁeld also. Reyes (1929) and
%’liai': (Padwick 1930) also observed that the nitrogenous fertilizers
increaséd the intensity of the disease.

ieilly wilt of tomatoes is encouraged by nitrogenous
manurizgtw'.z[‘llllt)u:;’;l] sap rich in nitrogenous compounds fm.roq;'s 1(}11;:}11{:;
th of the parasite while the fungus is unable to maintain itse en
Phore is a shortage of nitrogen. Apple scab caused by Venturia inequalis
t“hereb:aen known to be aggravated by nitrogenous manuring. The
]‘nas'dence of the diseaso is considerably reduced by not applying nitrogen
mml orchard. Though the disease is minimised by this m?thod the size
t?.' ’glig c:(;p get.s reduced. Evidence has been obta‘uned to show that t%e
;’uice of leaves of N — deficient trees is mo(liet toxic 'E) t}é;au };sproggs d(i)sfeg si
the juice from the manured trees. The 0 e
ofab Zg%%};;:}}ai’r}asmo]diophom brassicee) was increased either by excess or by
lack of nitrogen,
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Thus there is considerable evidence to sho
encourages more diseasc. How this is brought abou
certain diseases. Nitrogen favours rank
produces a thick stand with increased humidit
favourable for the reproduction and sprea,
maturation of the crop is delayed and the p
of infeeting plants and causing higher
cereals (e.g. black rust of wheat
maturing stages and if this

w that more nitrogen
t can be explained in
vegetative growth. Thig
y within the crop which is
d of the causal fungi. The
athogens have more chances
incidence of disease. Rusts of

at) in many cases affect the crop in
phase is prolonged more infection wil]

- result.
Further, the lLost tissues became soft and the protective cuticle remaing
thin. Under these conditions the fungus is able to infect the hosts more
readily and cause more disease. In

addition several fungi are able to
infect and grow in tissues with a higher nitrogen content much more

readily than in those with a lower content. Vasudeva (1930) has shown
that Botrytis allii which is normally non-pathogenic to apples produced
definite infection if supplied with nitrogenous substances, Heavy appli.
cations of nitrogen make the plants more vulnerable and also stimulate
the growth of the pathogen. The nitrogen effect depends on the relative
balance of potassium and phosphorus (Gaumann 1948)

There are a few instances however, of diseases which could be
minimised by the application of nitrogenous manures. Beneficial results
have been reported from the U. S, A. in the control of Texas root-rot of
cotton caused by Phymatotrichum omnivorum by nitrogenous manuring,
Leach and Davey (1942) have stated that the damage caused by
Sclerotium rolfsii rot of sugarbeet in California was considerably reduced
by the addition of nitrogenous fertilizers. Pea root rot due to Aphano-
myces enteliches has been retarded by the use of nitrate of soda or
ammonium sulphate. Smith (1944) mentions the decrease of bacterial wilt
of tobacco caused by Pseudomonas selanacearum in some of the states of
the U.S.A. by the addition of nitrogenous fertilizers. Loest (1939) has
reported that the dry roo: of oranges caused by Diplodia natalensis in
South Africs was common under couditions of nitrogen starvation,
Application of large amounts of nitrogen is recommended as one of the
measures for controlling the disease. These instances serve to indicate
how obscure the interactions to nutritional experiments may be even with
components which have given the most consistent reaction,

The influence of phosphatic manures on the incidence of discases
has been varied. One of the effects of phosphate manuring is to accele-
rate maturation processes of the plants with the result that the Crop may
escape infection. The influence of phosphates depends to a large
extent on the available nitrogen and potassium levels. When phosphorus
18 present in excess relative to potassium and nitrogen, resistance to
diseases is heightened. Browning root-rot of wheat caused by Pythium
arrhenomanes has been found to flourish in soils with a high nitrogen and
low phosphorus content, Vanterpool (1940) has shown that the addition
of phosphatic manures removes this ‘unbalanced nutritional condition
and controls the disease. A similar response i3 shown by sugarcane
to infection by the root rot caused by species of Pythium. In the

i dition the host tissues are not able to resist
infection but with the addition of Phosphates the parasites are not able to
make any progress. Clump rot of cardamoms prevalent in some
of the plantations in South India is caused by Pythium vezans and
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; > eriments carried out at Singam-
L a‘phantdermatuﬁimtag;lliz;:i%;;)ife;?/o to four ounces of superphospbatf:
patti have-Bho‘m}]os (hate per clump kept down the discase., Here agaf1n}1
O w0 b o ;as{; of unbalanced nitrogen- phos.phorus content o t;luz
Bp'pems't(;;b?atoured the disease. Therc is evidence to sh(;)w,lccén?a-
S(i:ls;vlh)l:us increased the resistance of wheat to brown rust (Pu
pho

triticina).

e them
i akens the plants and renders

Deficiency of phosphorus we It T oning of

i | parasites. But sometim nin
nﬁorz‘ Susz: ];lt;: ltehzo(f}l)l;g;telcﬁect. The tissues ’lbecolr)r‘lp htyporrs:le;ri\tsgtxiz enf)(;,

e ain i ickly. Thus the obligate parasite 1s
i ains of rusts and die quickly. ' M : | .
O%I{ta;(r: Z:;E:furtller progress and the plants remain free from infection

able ]

i i . hate
' inci d i has been associated with phosp
Increased incidence of disease - fated vl DD
ing i reral instances. Wilt of redgram causcd by ‘
bohaves ll‘;hsi?xfll‘:xir:gf The rusults of manurial experiments cor;d‘:i(itei(:
beh?v:esvl:r‘ml vea(rs at Pusa have shown that I\h: mcullelilr(éz osimiialr
O v in | iti f phosphatic ma . a
ignifict i ased by the addition of P _manure
i;g&r:tf;lgﬁngg’slfr:furg(‘;sin th}e’: case of cotton dw1_11; ({”qsarg:: uzloésdmj"sf:ﬁmic:g
ic disease was increased 1u Pplots manurcc ) aci
Alinert:tgheﬁ'(fgfthe United States it was reported tl}la.tr.the 1n}f]f)c;;)1}cl>;1teg
Hax sts‘ Méiampsom lini was increased in plots rcuzum%s pm“Ch ates.
%?1}; rg‘:‘ov’vth of the plants in phosphate manuyed Ilslto ih‘: s mueh morg
luxuriant and the incidence of rust lvtvas pro}[))g:it;?::fs oh-we uxuriance of
results of water-culture ex ment, R |
;%Zs%rﬁgxzic Tfilceid alone increased the suscetplt)l'F;ht);otlc‘)u?;:ts.T}Eﬁe:&f;}
horus increased the susceptibility . .
supply Ofl rplgognoflugh to nullify the rust-inhibiting effect of potassx;;;nr;
may be,na‘ rge ard to rust infection, potassium and phosphorustqig 0 en
e n;tic togeach other. While investigating the effects of nutri 1(::8 n
alrxltagtom rot of rice Cralley (1934) found that p.hosphatlcN‘manun  in
Zez:r:;l tended to increase the inci(llenc;:e‘ thtQSieilsfr?F:étion 1;1};05:  and
lied together resulted 1n he
pho?i%}éozg)aiggely, thgugh the yield of rice also wasl'm(i)rzlggom v:i}éﬁ
a‘pplbined applications. But when potash was also app 1; ton gsu th
c('):,l:o en and phosphorus (6 parts ammonium sulphate,r | I(’)? infeci)ion
I}l)lhosghafce and 24 parts of potassium sulph?te) themze!:rii it ywlphate tion
ident that when am .
T o e hiod to tioe i lities where the stem rot is
lied to rice crops in localities :
Eggmﬁgﬁr‘(l;’:r:jeo?g?md Krishna) the fertilizers have to be balanced by
potash also.

Potash increases resistance to diseases in severalbcggpei‘;\ t’ﬂ:% 1 egl_ﬂf&s_
f extensive investigations carried out at various centres . 'nféctum)
g e: clearly shown than that the wilt of cotton (Fw;arn:m }zl)arzzsulted ")
isa:;ost gevere in potash-deficiqnt plots.It z}gghgizlgnrgpg&eads Jesulted in
> markedt gxe:r:fl??:l I?lfotl;h;i gg:ﬁz’ix‘xsted high incidence of rust of wltxealt:
Pfﬂml;s in the potash-starved plots and least in those recciving potas
w

manure. N
1 s v, S -
Incidence of certain fungus diseases of tomato grown In glass

tash manuring. Resistance to
i land has been checked by potas _ :
g:;s::tlgf]f)g%azoes (Fusarium coerulum) was fund to be highest in tubers
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from plants receiving excess of pot

deprived of potash. The leaf disease of coconuts at Pilicode {(Malabar)
with which Qliocladium roseuin is associated is found to be greatly reduced
by potash manuring, Potash manuring is sometimeg recommended ag one
of theamethiods of reducing damage caused by various parasitic fungi,
Potash hardens the tissues by Intensifying the cell-wall development and
this is correlated with increased resistance to infection by fungi. Further
the plants mature carly and escape infection. The action of potassium is
generally opposite to the nitrogen effect. Iy some instances it is ablo to
counteract the effects of excesy of nitrogen. But in others it has been
found that the increased susceptibility of plants brought ahout, by excess
of nitrogen cannnt he fully counteracted by any amount, of potash,

asnand lowest in those from plants

There are a few intances however of the
manuring on the incidence of diseases. - Club root of

phora brassice) was in some  varieties found to |

potassium wasin excess and lack of potash greatly reduced it. In
comparing the effects of N,Pand K separately and in diffent combina-
t10ns it was observed that potato leaf rol| Wwas markedly higher in plots

where K wag applied, the incidence was
d lowest in the K P plots.

turnips (Pasinodio-
¢ more in plots where

Among the various combinations
highest in N K plots an

Of the other mineral

nutrients the influence of limo on disease
disposition has been investig:

vied in some instances, Calcinm oxerts its
influence directly on the plant and indirectly by amending the reaction

of the soil. Tnerease in calcium enhances resistance to spread of infection
by bringing about the hardening of the tissues especially the cell wall.

he root rot of groundnut prevalent in irrigated crops and caused by
Macrophoming phaseoli is often minimised by application of lime. Club
root of cabbage (Plasm.odiophom brassice) is common on acid soils,
Amendment of the soil reaction by heavy applications of fresh burnt

lime (2 to 3 tons PCr acre) cight to twelve months in advance of planting
time is the accepted method of combating the discase,

Some diseases are however favoured by addition of lime to tho soil.
Root disease of flax caused by Phythium megalacanthum increased with
excess of calcium, in Holland. In Australiy infection by flag smut of
wheat (Urocystis tritici) was enhanced by the addition of caleium (Millikan
1939).  There was correlation between the calcium  content of the plant
and reaction to the smut,

Silica has been reported to inerease the
(Pivicularin oryze) and blight
silicic acid resy

. and stem. In water culture exporiments Yoshi (19

1d st ) e 41) was able to note that
Wwith increasing amounts of silicic acids to ¢ i i
leaves to blast wag increas

ased, Susceptibility to blast
portional to the siljcy content of the leaves, A similar r
in wheat plants to infection by Erysiphe graminis wh
The resistance to powdery mildew wag heightened by

resistance of rice to blast
(Helminthosporium oryze).  Addition of
Ited in the increased silicific

ation of the gel] wally in the leaf

was inversely pro-
€3ponse was noticed
en silica was added.
the silica,

Among the other
been found to h
found in Austra

minor clementg the
ave different effects on diffe
lia that the disease of whea

addition of zipe to soils has
rent digeases, Millikan (1038)
t caused by root rotting fungi

adverse effecte of potash .

L .a e Q an
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O tlho host plant but in &ffectglgto S i ?he
not 80 m}lCh ont fnrm‘uion was also foun 2 ek o sparalation
rabstancs Sl)ml(,d(‘d to the culturey of : the rf"“‘,c:;itmto caused heightened
e e ‘l‘tt (llir‘1 minimising infeetion. Zine

must have resulte
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P i ep off all diseases. oun orons o the
o CP!HI)OStS%:\Vcll“ {:gtrlibute the incidence of (fhsﬁg‘iqfii:vfr th(:)}) s
fcrm}]zers ( o of these fortilizers. n gupport o and in which disenses
o us' ts which grow in soils rich m I}um.us oot o raenses
the Vllll'glndf?;e}i:ubsent " The latter suppo_smotn 1?}1(130 niixed typo oF the
are @ o8 & tr ] But owing to th x¢ ¢
: i s trees 0. o slearly ent as in the
o flo‘t]'nd t]]‘x‘e f)?:l;:euqﬁrcncc of disease is not as clearly appar
ulation urrence of dis
g‘(\)ga of *onoe plant’ culrivated crops.

is DI i fticient
ic matter is present in su
is contended that when organic ma sorrhiza 1s encouraged,
t'g't 13 ;;n;t](]aéldggn the develop;nexg Ofgn g{;zzril;zda; and thas ﬁelp
guanuiios owths form sheaths to the finel rther they help in the
These fungal grow PN area of .the roots. Iurthe . santities of
to increaSI? t%;sis;:l%fC(lltltl’ientS from thet ai;)ltloablé(; b‘:lcl);]l;lelzd(%) v the plants
absor o8 are also reportec Vb v
groator i hstanees are a 1 that if proper
) - moting su is of the firm opinior
growth - pro scorrhiza.  Howard is th of the plants would be
from the mycorr ions are established the grow aving aside this
mycorrhizal co.nnfcfllz(x)nt diseases would d:sappi‘}‘]‘;t oIrJgeanic “manures do
very Vigorous (mfidlence is forthcoming to show that .
extreme view, oV

v e
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help in keeping down some soil-borne diseases,
much to the mycorrhizal development in all cases
of the multiplication of numerous saprophytic org
of the organic matter. These organisms by comf>D
antagonism lead to reduction and gradual disappe
from the soil.

It is attributed not go
as to the encouragement
anisms by the presence
ctition and by biological
arance of the pathogens

It has been demonstrated that perfect control of the cotton r
(Phymatotrichum omnivorum) can be achieved by heavy aOIII_I(.JOt.-I'Ot
(15 to 30 tons per acre) of farmyard manure op alfalfa hay. Cpptl(:atlons
diseases caused by Fomes arc common in light soils, esl)ee}i’:;ll q % }?m ro}ot
organic content is low. By the addition of heavy dosos) 0? en tho
manures the incidence of such discases have been brought do;»*n ﬁr%a:ﬁc
addition of organic manures has not been always of unmixed benefit Fu' y
ments conducted over a number of years at Pusa have showxrl cle; 1&1)(}311‘1-
applications of farmyard manure always resulted in increasin zly e
disease of red gram (Fusarium wudum). = Diseases caused by kogezl'le' wilt
more in evidence when the organic matter content of the sojl :: Tg.a;le
These instances are against the opinion of the humaus schoo), B

But addition of organic matter in the form of green manures hy
given consistently favourable results in controiling o number of d1 08
caused by soil-borne pathogens. Red gram wilt (Fusarium. wud seases
significantly reduced when sunnhemp (Crotalarig Juncea) is plou t}"”é) 18
a8 green manure. Fulton (1907) has stated that plou hirlxj fv(lle‘ u;
cowpeas and other leguminous crops decreased the amog;ntg fu'n ‘ell of
cotton (F. vasinfectum). Potato scab cansed by (Actinomyces . b'Wl tl N
been reported to be controlled successfully by yoes scabies) has

. ; liberal i
manures in small holdings. (But in some field o Crossings of green

; -scale trial ; ;
has not been so successful owing to the fact that thes I%riitzzrgm:fur;gigl

and green manure had not been so homogeng :

encouraged the development of Sapl‘ophytgic ;lt?t)'.ms 'I;}fllsAcI;yocedure
which swamped out the pathogenic Species. Even owdmomyﬁes
caused by Sponrogspora sublerranea common in lighter %I())'l ﬁry scab
known to be checked by incorporating green m sous has been

- anures. Thus
manures have been uniformly useful in reducing inei green

. J g Incidence o
diseases. 1ce of soil-borne

Thus enough cvidence has accumulate .
diseases respond differently to the changestig t‘?h:h?m‘;t:'lé{‘t different
host, so that sweeping generalisations are out of the ue‘qtion of the
of the reactions are not easly oxplained. Tt can b% s;eéon.thMar}y
many instances heavy doses of nitrogen increase disease T}r:. nat in
in discases caused by airborne infection on foliage as well 18 18 seen
borne diseases affecting roots  Potasgh invariably increases Tesistan
Phosphates are useful for reducing the alkalinity of the 80il g fleséstance.
control of diseases flourishing under alkaline reactions (Pyth; oo the
But in many other instances the results obtaineq from pho?s/s hugn root.rot).
have been conflicting. When the same manure decraseg Pﬂil 1C manures
of a disease and directly increases yield it can be safel ° incidenco
a8 a useful measure of control e, g. green manuring yB:etcomlmended
manures that are used increase the incidence of disease andl l w ;en the
high yield other methods of combating dise also lead to

! : ases have to b
Nitrogenous manures increase scab of apples and also the yield ¢ Osgu%l}:;;s,
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account application of nitrogen cannot be stopped. Other metbods of
control like spraying with fungicides will have to be resorted to. It is better
to have a heavier crop with some disease rather than a poor crop with no
diseage. Balanced manuring has to be followed to improve the vigour
and growth of plants so that they may be able to stand the strain of
the incidence of disease if it occurs and at the same time produce a
remunerative crop.
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On Planning Manurial Experiments in Suzarcane
in Madras State
€ By )

8.V, PARTHASAHATHY, M. Sc.,
Sugarcane Research Station, Anakapalle.

Intreduction: In increasing  yicld
manures constitute the two major factors,
and as such there is still some gap in our kn
experimental results and ryots’ field practic

per aere,  varieties  and
The problem is a complex one
owledge and also between the
e.

From 1914 to 1930, there have been 38 experiments in repre-
sentative sugarcane tracts of this State on manuring sugarcanc, Of these,
16 were at Anakapalle, § at Samalkot, 8 at Palur and 6 at Gudiyattam.
Inspite of the large number of experiments laid out, the quantitative
knowledge in respect of manuring the crop is not advanced very
much. The results of experiments recorded year after year are 8o vary-
ing that conclusions based on three-year data have been
gualitative value.  Further, the results of these experiments were not
tested in ryots’ fields and therefore are not very helpful in extension
service. It is therefore desirable to critically review the manurial
experiments, to detect the causes for the fluctu

: ating results recorded and
to explore the possibilities of better technique for future experiments,

of only

Review: A complete list of experiments so far conducted in

" this State is shown in appendix 1. A scrutiny of the treatments in the
various cxperiments as shown in column 3 indicates that prior to 1930,

the manurial doses were determined on the bulk of manure and not based

on chemical analysis of the manurial constituents. The experiments

were also not laid out on the modern techniques which lend themselves

to statistical analysis. This period is also characterised by the exotic

types: J. 247, Purple Mauritius and Fiji B being the main varieties

under test. Nitrogenous and bulky organic manures were chiefly tested
during this period.

Farmyard manure, green manure.
manures under test till 1925, after wh
euntered the ficld. The average yield reco
ments was low as compared to the yield
low yield was due to varicties, which were
the Coimbatore canes and also due to the form of manures in use then.
Farmyard manure recorded better results than no manure, but fish
guano proved better than fa‘rmy‘ard manure.  Bven the application
of 30 tons of farmyard manure did not equal 10 bags of castor cake,
These experiments thercfore established the superiority of cakes ovep
green manure or farmyard manure, Dr, Rege (1941)

) : also pointed out
that the valuc of cattle manure as a nitrogen supplier wag not much,

cakes and fish-guano were the
ich ammonium sulphate also
rded in most of thege experi.
s recorded in latey years, This
later ousted from cultivation by

From about 1925, ammonium sulphate came
fertiliser for sugar cane. Ix¥periments comparing this
cattle manure, revealed the superiority of the fertilis

into use as a
with cakes and
er in increasing

. . . ] <
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; i as applied on Nitrogen basis, this fertilisgr
o dEV(:zlttev:hierﬁar(:Zse:W?n }?igld than cakeg. But, beyond certain
recorde' glr ressed juice quality, whereas this depression was not 80
o dlt }?g)n cakes were applied. It was therefore brought out that if
l?agkeiél(;; and good quality jaggery are to be aimed at, there is reed to
mligx gm cakes and fertilisers in proper proportions.

i ai ; + 1930, are therefore on
xperiments that were laid out afte_n 0, E
'd(;ll“::ioflspof (i) form of nitrogen and optimum proportion betvyeer;
fi(i’frflgi'ent forms (ii) Manures being applie_d bafuse(_i ;)él tlhimu(zgl)aréalysgngs
i i i d (iii) statistical analysis of yie ata (iv) Co.
ingredients m.volve' i 7} the value of other nutrients such
i eties under test (v) the value .
belri)g tllgzlglai)réizzrfvﬁuated. It may therefore be consnder(?d that the
fnsanugia,l experiments in the last two decades were on sound lines,

These experiments indicated that the optimum doses of nitrogen
for the different tracts were as follow :

Anakapalle 100 Ib. N per acre.
Samalkot 150 1b, N per acre.
Gudiyattam 200 Ib. N per acre.
Palur 250 Ib. N per acre.

'd to the form of nitrogen, a proportion ranging from 1:1 to 3:2
:l[)gtl;:g:rlld (f;kte and ammonigm sulphate was co.ns@ered go{()i('iﬁ The
riments now in progress at five centres, have indicated no difference
oyt 1d or quality due to form of manure. But this should be tested by
bonas ent manurial experiments to bring out the cmpulsf,tlve. eﬁ_ecb of each
perma!fl manure, The experiments on time of application mdlcate.d tl_mt
fornllic(a)a,tion of tﬁe entire dose at planting time_ was not good ; appllcat'lon
?r? p2 to 3 doses was more efficient. Late appllcatlop .of the manure, i. el.
beyond the fourth month of the crop, erressed juice quqh_ty. Blg:a,
dressing with farmyard manure did not influence yield Qrd]ulczfedqua 1hy,
though small beneficial effects were discernible during periods of drought.

Potassium did not influence either yield or quality ; in certain cases
it even depressed yields,

Phosphates did not influence yield or quality. It did not i{nproye;
sotting of jaggery nor the keeping quality. However, there is atulf
an impression in certain quarters that phosphates improve setting o

jaggery.

j indicated that
experiments so far conducted have clearly in .
itro eihi(:x organic and inorganic forms mixed in certain proportions,
?s theg only ingredient that records increase in yield, while potassium and
phosphates have little effect on yield or quality.

ions in recorded data: The chief mode of interpret-
i thIeIIr'esSiZCt:va;;onl:ylnavgraging the recorded yield data. Results
::gorded in column 10 of the appendix 2 show that the actual responses
to manuring from year to year had been very widely varying.
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The variations are far beyond what may be attributed to experi-
mental error, In the past, these wide variations have been ignored in
interpreting the data, though this does not seem to be justifiable. Tt ig

necessary to analyse the basic causes for such fluctuations in the recorded
vield-responses to manures,

(@) Soil fertility : The basic fertility of the plot in which the
manurial experiments have heen laid down was mot considered in
arriving at the quantum of added nitrogen or in interpreting the data,
That such basic fertility of soil have a large influence on yie d fluctuations
is brought out at Palur jn a series of manurial experiments, which
alternated in two sets of fields from year to year, -

TABLE I.

Variations of yields in Manurial Experiments at Palar.
(Weight of canes in tons per acre.)

) ° / o . %
97 S Field Nos. 31 to 34 Do % Tds. No. 2497 A
g2 S o=@ over £5¢ %
G2 108 103031 ws-ss $EE SN 10w g 2v» i63
B ~0
32
50N 218 17°9 205 21 1000 13-3 99 116 100:0
100N 2¢5 215 2500 236 1174 916 176 196 1688
150N 328 267 334 310 1542 323 287 305 2630

If the manurial experiments are (o give precise indications on the
quantities of nitrogen to be added, three important factors should be
considered viz, variety, soil and water. For such a step, a workable
method of estimating the nitrogen available from soil must be determined.
If chemical analysis of so0il does not directly indicate the quantum of
nitrogen to be added—and generally it may not—other methods of
determining this must be evolved. In all the agro-biological experiments
(Willcox, 1930) the N present in the soil must he taken into account,
if the quantum of nitrogen to be added. is to bq predetermined,
If not. the plant itself is to be used as an index during its growth to
determine whether the growth is taking place under snfficiency op
deficiency levels of nitrogen in p}ant tissues (Qraig 1939), Addition of g
fixed quantity of nitrogen by time schedule irrespective of the jnitjal
quantities present in the soil and the rate of s utilisation by the crop
cannot offer precise data on the qu'zml,ltm(vc‘z relatlonship bptweon nitrogen
and yield. The large fluctuations in exper.mental results from year to
year in manuial experiments is due to such defects in the experiments,

(b) Water: That water is an important factor in the proper
utilisation of the added manure needs no emphasis. Ip nonc of the
manurial experiments, was this factor ‘str‘ict]y controlled oy evaluated.,
The quantity of water to be added by xrrxgapw.n cannot be detormined
by meve acre-inches or by frequency of irrigation, Similarly the
value of rainfall cannot be evaluated by total fall or by rainy days,
The relationship of water to growth shonid he considered in terms of soil
roisture and availability of water to the plant from the soil.  Water in
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i : roles in relation to manuring viz., (i) it
the SOi'l b 'tlhx:f(*ex‘m]‘c’-?orilortl;liglt()lfg(i)i(;l ::nd chemieal activities in fc.he soil
dg‘terlnlll(tﬂ S('“ t(f(');' lzm,t nutrients, it determines uptake f)f nutrients by
(ii) as o s(')'l'\‘en 1 rI()a\:wsu-condit'ions, it leaches out the 1'ntr0gex} beyond
the plunt \ufl) m:)(ts of trh; plint.  In other words it detormn}es the
th reach i r(;lli’) the soil or added manure, the loss due.to lcaphmg and
release Oinlfrogtfle ylamv. In all these three wayvs, vyzxter is an important
the llPt@ eb)*yt-\lukenp into consideration in eva.lun;tmg ‘n{trogerl' of tl}c
factor -(. "(l At Gudiyattam, which rcceives insufficient 1‘:\,11‘1fa]1 in
manxxrcsr?lt 81?{[10'1130011 the- relationship between water and nitrogen-
So.u.th-_“ cs” brou«rhtT out in an experiment. When the plots reeeiving
m’lhsaltlm}‘ “'(IS 1 gr acre were irrigated frequently, the‘ crop mjroxycd
200 1b. NIUO}HOIMIQ(] growth earlicr than in the plots receiving 31'1‘!gut.:on
rofusolyitrrl;rg(;]é The crop growth in plots with frequent irrigation
&\)Jvtaiorl;i%:{irlar to the plot receiving low Nitrogen dose.

A review of the yield data in the manvrial experiments (?f dxﬂext'(?nt
! Je e n > . ‘] T !
R ch Stations as related to rainfall, shows some interesting
veseare v
indications,

i eriments at Anakapalle between 1933—"36 to
5 'Jn. tl-le I?)?\E:I:zl (i\}(iTt):(l‘);,{l:l’:l::'as nil in t\]vo years, and good in ox'\g
voar '3(})’ ]el:qerid‘; of jaggery at 25 N were 828 1b., 10.449 Ib. and 9,025
T, M;fvhiﬁlflif)se for 100 N were 9.444 1b., 13.555 Ib. aiul 7,17,50 rib'i’nre;irﬁg
r In ; shere had been some depressi eld.
tively.' -I'-l t}i?ng-?g% y(:‘zg’o:illé(]l( :?r(;' hot weather. But the two
The }e(flswer'e favourable in 1934—'35 while drought, c;ontlpued in
mm:]-so?‘?z The response to manure was good, in 1934—'35 while there
is?n?;or—x; 'rez'sponsc but only a depression in 1935—'36.

; ime 1944—'45 to 1946’47,
eries of expetiments from 19 _
hx\-'t(lll:mi red in the first year due to lodging and in the Pecond
cag:S l‘)‘;f“zyclon((jD In the third vear yield differences between Zero N
e ! » . . . ‘Q
an 250 1b. Nitrogen were not significant.

i i at Palur, there was good
he grs dose N experiments laid out at Palur, as goo
" :;}(])L r%?r?sgng in ]94]3—~’44 and 1946’47 but very little in
1'esr‘;0n§25 and 1945 -"46. In the year of good response, the South - West
Il&;’:u:onl was well distributed. When there was drought, the manure was
not utilised.

xperiments at Gudiyatham, the response was graded for
i %fggs?s\li)ﬁ 1946—'47 while in 1945’46, the dose 100 N() came
ander one bar, In 1345--'46, there was 14-73 inches of rain in 19 rainy
undex: on]el ; Au ust, while in,1946~'47 there was only 655 inches in 16
daye 13 l ’u y‘Recgeiptv’ of good showers pulled np the crop and the manure
ignd i;ilb"séntl : utilised, There was drought in N()\'ember~l)ecem})er.
K:tse ere(?;ipt, )of showers in 1946:-°47 may be responsible for graded
response to manure in this year.

The yield data from manurial experiments arce variable fromdye.ar
to year duc to variable soil moisture, depending upon rainfall and its

distribution.
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, What are considered as optimum doses for the different tracts is
already mentioned, A scrutiny of this variable optimum indicates the
possibility that the increasing dose of Nitrogen from northern to southern

regions is closely linked with the soil - moisture - plant relationship in these
tracts. The northern districts which recei

which receive poor showers in South -
of Nitrogen. In arcas subject to limi

Nitrogen are needed. Studies at Anakapalle revealed that when water
supply is copious throughout the life -cycle of the crop, loamy and clayey

soils show equal crop - producing potentialities, while when the water
supply is at deficiency Jevels the lighter soil withstands drought better and

utilises manure better than the clayey soil. At about 109 soil moisture,
the crop in loamy soil grows up well, while it exhibits deficiency of
moisture in clayey soils. The type of soil in relation to soil moisture and
erop growth is important in studying manurial needs of the crop,

West Monsoon required higher doges
ted supply of water, larger doses of

From the above it ig clear that the recorded data are variable and
due to lack of information on soil moisture

status, the response to nitrogen
in the different Agricultural Research Stations cannot be expressed in
quantitative terms.

1V. Some practical aspects: Some broad i
different manurial experiments have

examine the practical bearing of the

ndications from the
been stated above, It is necessary to

above experiments in field practice.

A thirty - ton cro

b of sugarcane removes the following ingredients
from an acre of land.

TABLE 11,

Plant nutritional elements removed from soil.

30 ton crop of Co. 419, 3 tons jaggery
Elements Ib./acre, 1b./acre.
Nitrogen. 697 19
Phosphoric acid. 1328 78
Potash. 2613 16 0
Lime. 2656 120

Only a small fraction enters in the final product, while the rest are
left in the crop residues as waste products. In the case of sugar, none of
the manurial ingredients are found in it and as such it should be
theoretically possible to return to the soil all that is removed by the crop.

Tn the case of jaggery some proportion of the manurial ingredient are
found in jaggery and a 30 -ton crop will remove nutritional elements as
shown in table above, S

Cane tops are used for feeding cattle and begasse for feeding the
furnace. Therefore, in factory or jaggery areas some amount of trash is

available as a waste organic material. When the trash is composted and
returned to soil it is possible to return 50 1b. Nitrogen through waste
products,

- by green manuring. Thus,
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> other
s 3 g i crop of sunnhemp or o >
; acts, it is possible to raise a A " "By this
Il:ll’lll‘flllli: }é:;;ﬁ cither preccdingbthc ;523 %1; a:hzzn ;:itlel:;f% ore. Yy The
B 0 Ib. Nitrogen may bc a Tabili f nitrogen
system, about 40 Ib. N e re is greater availability o
eriew by Dr. Rege indicates i?;:‘t;};{;ible tigo add not less than 5Qb—60 ltirs.
y i above
to the soil if onc of the methods mentioned abov
Nitrogen t A6

adopted.

i hate
's rather costly and ammonium sulp_
il - ca are nowadays rather cos piun sulphate
1'fg1‘)illul(1§alt(§ss;cure until recen_tly. Tl'le Venka&argg:/mnof ommittee
W«’ISV ) ro, ted that the manurial bill constitutes up X Eu f the total
(IQZO)freIfﬁiisati’on Therefore, the best way to manur g
cost of cultiv .

b I)I) y H i i ilisi J & products alld
1 a8 muce q it o n ble b \ lltl]lSlllg tlle was te.

< N u ;h Py 1‘11'0 cn . 0S8l ). -
Sllp nmanures a’lld ammonium Bul :ha'te

- tr in
I.‘ 1 n‘let N cAa Sb f01 t}le cane TOWEer an t]le hes

: =P A Lo ken
i ich soil fertility is maintained anc
i » in which soil fertili _ ' | ’
reepoct n&tlgnal ;{i&lllé) rfrole{d Such agricultural practices will encourag
may be spared as c¢

i i terials from
ti cuperation of soil without importing costly ma
automatic re
gﬁtside the field for the purpose.

due to high cost of oil:ca]ﬁeso Zx;dmig;&?t?‘::::;
d also due tonon - availability of.these ;n;; o?u pdifferent, hrms,

D e ﬁn en been purchasing manure l'mlxtuix; ot Sugaroano and

B of firm ich prepare and sell special m T

ﬁlhSbh(;fm{z;:isavx::llgsispof I;hese are furnished in table IIT.

he ¢

In recent years,

" TABLE IIL
Guaranteed analysis
Nitrogen
N f the irm Name of mixture Orga- Inor-
ame o

nic ganic Pi0; K0

1. The Scientific Fertiliser

Co.. Ltd., Coimbatore Sugarcano fertiliser

: 133 45
9. Mysore Fertiliser Co., -

- Madras Sugarcane Special

' 15 107 35 20
3. Nilgiri Fertiliser Ltd.,

Coonoor Sugsrcane {ortiliser

4. Premier Fertiliser, Ltd.,

Tanjore Sugarcane ferti]i;‘i;' 1 40 30 56
No.2 40 56 65

2:8 102 44
5. T.Stanes Co.. Ltd.,

nure
Coimbatore Sugarcané ma

v } tiliser, . cane . 6 49
6. The Cochin Fertill ., Special Sugarcan 24 11 1
Ltd., Trichur manure mixturo P

Sugarcane fertiliser

7. Jupiter Manure and

Bone Mills, Ltd.,

Delta Sugarcane 355 8.0 50 .05
Kakinads

fertiliser
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Gueranteod analysis
: : . Nitrogen
h v of the firm Namo of mixture g
Na e h 3 Orga. Tnop
e ganic Py, K,0

Sugnreane Speeial T 960 0 o4

Tapeswa rem su garcans

fertilisor 130 1030 42 05
Polnadu Sugarcene

fertifisnr 00 1200 ga
8. A3 1. F. Radrigues
& Co, Katpadi Sugarcaas teisvtare 163 382 5P
" Bugarcans spocial $3 1992 B

9. Paccy Co.. Lid., Karnr Sugarccane

fortilizser 8 32 8¢
Bamatkot Sugarcane

fertiliser LIS 132 80

Sogarcans spocial mizbure 25 i24 18

Cuddalore sugurcane A, 1 429 38
Cnddalora sugarcane B, 54 9 22
Cuddalore sagarcave
No. § 3y B6 10 .
No.2 49 44 38
Samatkot sugareane A R
10. Conubatore Chemicals
& Fortiligsers, Ltd., ]
Pottanur Sugareane mixture 4 %2 gp .
11, Deccean Fertilisee, Co., N
Coimbatore Sugarcane fertiliser 26 84 9o
12. ¢, Baju, Kakinada Sugarcane mixture apeciat 34 1 5o

Even though experiments at various Research Stations in this
State have shown that phosphates do not increase either yield or quality,
ali the firms adopt a formula in which some quantity of phosphates
are iunctuded. Phosphates are useful to gr'aiu.crops in incressing
yields, particnlarly to paddy. Therefare, appheatm_n_ef phosphates to
sugarcane crop, when there is no immediate use for this Ingredient is to be
considered a waste, If there are phosphate - deficient 80ils or pockets in
the sugarcane tracts of this State, they still remain to be detected. If
the popular impression that phosphates Improve setting of jaggery,
not confirmed by experiments of this Dep&rtment, is true, even
then phosphate need not be directly applied to sugarcane. A better
way should be its applieation to the preceding ¢
and leaving the residual 'eﬁect to sagarcane, or better still
apphication to the preceding green manure leguminoys
being recommended by the Government Agricultural Ch
T. V. A. system.

, will be its
Crop, us s
emist on the

Thus, apart from other aspects to be detailed her

: : ealter, the practice
by ryots is neither aimed at cheapening the manyy

e bill nor at natural

10p of paddy and .
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i il conditi al  will increase efficiency in utilisation of
improvgment nl'ls?x‘}xr(;'ci':r(xli;l:.lonlt‘gc experiments on Researcl_m Stations have
the available S"(::ﬁm'd to import of outside materials, ignoring the natural
beon mosﬂy Cuower of soil.  Sueh aspeets of manuring have not been
ml(iup(}:h)t;?ﬁlgv of the manurial experiments as the latter have. always
meinphfnned on a short - rango poliey,

V. Suggestions: In the design Oif' ma;xyx‘x}:};lr (fllzzgatn}b;:izi plr?lygll;
ast, cakes and ammonium sulphate played importax les. £ :
past, e i anure, farmyard manurc was the main source. U{x(. er
bu]k}{’ Orgamie n‘h i'u‘u’l ard manuce is not available in sufficient quantities
ryots co}\d:§10n5{ (Cm-,); Cakes are valuable as cattle feed and un be
for apph(ﬁt :;m- .(:u* )051(38- than being buried in the soil, In reeent tines,
,“sed for be 0; Ecq}‘ce and also eostly commodity, The hest iLgl‘l('.u]f:H.l‘i\-l
it has become wili(:h uses farm wastes and also which permits raising
i‘;ystcrlt 1st :) ?O(i\“wr;ute the soil.  1n the case of sugarcane, a great glu'n.l of
B )(‘ ~t>, %s avatlable at harvest time and these must be utilised
m’getnl‘c Yo i Lsrea;e ékxe organic matter of soil, Secondly,'n{ most places
properly to m(c’ incha can be raised preceding cane ; where it is not possible
sunshemp }(;r ;Locn manure crop can be raised intersown in cane in early
t;’ (3: so?l‘th:qf b;vo possibilities for inercasing the hwnus of s0il must be

es. ' .
?e:%cd on a long-range basis,

The experimants so far conducted reveal that ax'nlx(nopmn‘: :sc‘;liloni‘xatiaﬁ
is superior to cake in increus.m'g_yleld of cane, bup f(; e 13 8 ulam; [
espect of quality., The possibility of increasing yicld and q y by
PR hamus of soil as deseribed before and using ammonium su‘lphate
H:S;ze{z:]?egrtiliser, leaving cake for other better uses, nevds to be investigated,
only 4 /

Phosphates have not increased yield or quality. So also ur,];e‘r
clements.  But such cxperiments were conducted fonl' short pcrr{ods1 ong.
T ndition i all in yields in the course of a decade

! there is a fall in yields in ]
Under ryots’ conditions, th' 2 of a ,
or 80 'm()II change of variety is considered nelcissayy. Rgceng e:;é)e:%?:t; rl:{:
’ ] ro .
indies at even change of seed by importing
mbay indicates that even ¢} ! por ting £
B](Z)l © ;sfcre‘xscs vield. Tn all these cases, soil deterioration is suspeote(ll to
- ¢ N : , -~ - . . .
{; ihc cause. Therd js need to investigate this aspect also. Complete

’ ¢ ', ‘ . «

o lysis of soil and plant, including the minor elements in plots laid down
on ys;rmm;lont hasis to test efficacy of the different organic and inorganie
onap ane gy
forms, also scems necessary,

In recent times, manu;iulf r;a‘quiréz}ne:]\é::isof( 30)1?}:‘9“155 ;g;’t%]}:'ﬁ) uzesl%e;
; agro-bi oliur dia : !

Stndl?dbby 1‘3,{5:{’}:33{5% (01)" by using ﬁ;dicator plants (4) by studying
on soil by ‘f: : Ui%fon by the plant. In the experiments 80 far conductm! no
intensity o ml,; e Ald(i}’)ge(l_ After the munure was applied, ouly the yield
such oriter b ‘Zlu‘n ‘mmw the physico-chemical-biological changes in the soil
T considered, )?;1 -mdhths reactions of the plant to the exmtm.g gmfvth
faving crori gr?“:w of diminishing returns was the only consideration,
fa}cl'tl(gs;(heT ;z?wlof growth factors and the law of lmiting facters were
whi Fs :

ignored.

Certain precantions seem to be necossary in ordexi to ‘]:nsure;
uniformity in yield data from year to yearand to assess the valun o
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added Nitrogen in quantitative terms inste

g 2
: . SR o« g
ad of arriving at empirical .E"%g ol g"
conclusions by averaging the results, a process which ignores variations = & g
and their causes. z ° g £ &~
! g2 g g
. 2 [ el + .2
. . b z
In the recent experiments at Anakapalle both the soil and the § 3 g" SET
plant were analysed periodically and this gaves more precise information ~ 5.2 L a4 £8Z
shan similar experiments laid out previously on the station. An attempt T 25670
is being made to see if foliar diagnosis could be taken as a reliable index é’ s 2>}§ B &8 ,
for the application of Nitrogen to the soil, Similarly studies on water by 2 D
requirement revealed that irrigation based on soil moisture can give o 2 % LE= g
deﬁnﬂge (viata. while irrigations based on intervals alone do not yield I S B BB T
quantitative information. Another important factor for variation in yield ; . 20" E
from year to year is the variation in population, 8 ez g o a
0 2] - 2 5 s Td 8
, . . L . 3 £ S g Aog°
VI Conclusion: Certain modifications in the present technique of 2 2 g4 g SZgs
conducting manurial experiments are necessary. The modifications . = Nk ] L8y g
suggested are (1) periodical soil and plant analysis (2) studies in goil § = S -8 v £s 3'&%
moisture (3) ensuring uniformity in stand and working up to minimum = 2 g > = 453 8
population.  For the adoption of the first two, the Research Stations, 5 2 © &g =3 ER R
are to be equipped with staff and other facilities ; but it is worthwhile © o 5 S5k @ g = gt
doing it even at some cost. If not, the data collected even during the BS ‘é’ gl:?: = 2 B8 s88
course of long periods, do not furnish definite knowledge on the scientific 2 « =3 .gﬁu 2 §°'E %
application of manures. Under the present conditions, there are losses g S °°,E @g - z g g g g
due to wastages in applied manure, or insufficiency in applied manure E E =8 o2 < g2 8
When the experimental results are analysed, the scientific criteria should =5 2 = & e Z 5 IR
be immediately tested in ryots’ plots to assess the fertility variations in ko . D
the tract and the application of farm data to field conditions, % R 8! 5 s =3 - = E-é = o
—~ - B 42 R O S T
3 Lh-R = 3°% S .d 4«
LITERATURE CITED: SRS =28 g Sw & a8 8
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. 13 E 1 2 E FERTe | 8o N 'E
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- Liebig in Germany, his contemporaries Boussingau]

¥4 * 3
I'he Role ’oi Qrgamc Manures and Inorganic
Fertilisers in Soil F ertility
By

M. BANYASY RAJU, a0, se,, {

Wiscousin
Govesnment Agrieultural Cherais )

t, Coimbatore.

In old - time agriculture the only m ; . .
and crop yields was by stirring the sobif vﬁi‘fﬁgg’iégfrﬁ?‘“g soil fertitity
pulverised condition of the soil, It wug observed b our, o produce a
a similar increage in crop yield could be obtained g eélpemenc.e tbat
of ecattle dung. Cattle manure was the eayliest ig ® application
to increase the productive eapacity of soj). Su ﬁgeredumt, known
plant and antmal materials were known to have & s u‘;llil;ently other
During the ealier period when the science of plant nm{} JProperty,
not developed so much as now, the tunction of manures wa? nition had
to be merely supplying humus, which could be taken Conildered
plants directly for their growth. This humug theory of pl ub by the
held the field for a long time and retarded plant nutrition

fields of both plant physiclogy and agriculture, It fv};i %’;Ogttile:s wionrkt}c?;

ti
in England, that the humus theory of plant nutrition r;ﬁ‘;‘z::;?&igg %‘; ':}f:

‘“mineral” theory. These epoch - making discoyerisg 1n: :

of agricultural science in general and agri%ulbura‘;fﬁiﬁ:g;h& fourxéfia,tmn
Liebig stated that plants could take up nutrients in m'Pa teular,
soluble form. Insoluble substances should be converted i tmerai and
form to be assimilable by plants. An artificial manuye knowﬁ 08 s'o}u_bl’e
patent manure was prepared by him and put in the m alf bl &
wanure failed, because it contained only alkalies {potassiy s het‘ This
and sulphates There was no nitrogen in it, beeause ‘Li:g) 2 OS]_Jhates
that it was not needed, as he thought that plants cauld agsi }lg considered
in the form of ammonia from the atmasphere through the Ieaml ate nitrogen
testing the recommendations of Liehig found them ¢ o bo o ves. Lawes, on
mineral theory was in turn eriticised by others. There wagnone‘?us_ The
with the theory, but there were two pitfalls: ; ° nothing wrong
nitrogen and (i) conversion of soluble potash and _pifos "hom Omission of
into an ingoluble state by fusion with lime o preVenlt) o TR& campounds
Jeached out with drainage water. wem from being

Lawes, the founder of the world - famoy io :
stitnie at Rotheomsted, in England, started tz:gg;‘eul;g;? ‘eseareh in.
phosphate as a cottage industry by the addition of Sulghur‘lon of super.
phosphate. This process was patented and subsequentfy dem ?‘“‘d to rock
Iarge -scale indastry all over the world. OQther fertiliserg, 4 VEioped into
gen and potash were soon manufactured and put in ghe ’m;pﬁ)ly ng nitro.
inorganic nutrients prepared commonly are known as fer*"l"l'?b' Al the
are generally inorganic compounds containing large Propo lt,‘&ers‘ They
nutrients in &  water-soloble state.  Manures o %t;l ton8 of plant
naturally occurring substances vontaining a low pereeu{aer hand are
nutrients mostly in organic forms insoluble in water %*Oh of,ple.nt
be seen that the inorganic fertilizers and organic Manures are‘ism it can

ore or

The Role of Ovganic Manyres 131

less opposite in their characteristics. This leads people to think that
they are antagonistic and act in an opposing manner in crop production
and on the fertility of soil. The present controversy of organic manures
versus inorganic fertilisers is due to this wrong notion:

Same think that fertilisers, though they contain plant nutrients in
readily available and concentrated form, spoil the land and make it
anproductive for a long time to come. They, therefore advocate the use
of only organic manures. In the absence of manure they prefer to leave
the land unmanured. This is a most suicidal policy to adopt when the
fertility of our soils islow and the supply of indigenous manures is
inadequate to satisfy our needs. We are not using much of inorganic
fertilisers in India, as revealed by the statistics for 1849--"50.

The following table illustrates this fact:

Potal aven re8 under Total forti- Quantity used per area

{roillion (gﬁ%‘én ; ml;?iﬁz q Total arca Cultiva?ﬁe
acres) A basis area basis
seres) {tons) (Ib.) (b.)
Indin 581 81 145,480 056 0-89
Madras State 81 3% 76,102 2.1 4-87

¥ includiug double - cropped area.

The fertilisers are not wsed for all lands and for all ecrops. The commercial
crop receive the best attention. Madras Jeads other States in the use of
fertilisers in India,

There are several difficulties in importing more fertilisers into Indis,
chief among which are (1) internal consumption in U. 8. A, and Canada ;
{2) scarcity of foreign exchange resources in India. The annual production
of ammonium sulphate in India is only 50 to 60 thousand tons. The
Sindri faetory in Bihar is expected to produce 3'5 Jakhs of tons of this
fertiliser from 1951, against an annnal requirement of 4 to 5 lakhe of tons,

The following table gives the manure problem of our State :

Removed Supplied as .
. Deficit 9, tosal
by crops  erganic manures (tong) removed

tons {tons* )
Nitrogeu 887,000 280,000 607,000 )
Phosphoric acid 372,000 - 170,000 201,000 54
Potash 894,000 252,000 642,000 72

* As farmyard manure, compost, oil.cakes, bone meal, Gsh manure, fish
guano and wooed ash aveilsble in the State,
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This deficit should b

| ® met by the application of green manures
composts and chemica) fertilisers. Begidog these principal plant nutrients,
the food for goj i I8 also to b
replenishment.

ever build up our
i Geclining soil fortility ang squly,P2%%ible Hource to build up.
we will not he abl

Cxperimental evidenco on their

and their effect op PH value ang microbiological activity

Permanent manuriaf experiments, Coimbatore.

anurial Experiment):——
This experiment was started ip 1909,
taken o far, upto 1950._ The major nutrients nitrogen, phosphoric
acid and potash were applied singly gnq in combinationg containing 60 1b.

. of PO, and 90 1b, of K 0. Cattle manure at the rate of 5
tons per 4ore was also included aq gpge of the treatments. The field was
originally irrigated il September 1937 and it wag left, fallow till November
1939 and thereafter treated as rainfed, The following amounts of chemical
fertilisers were added

(Old Permanent

Quantity applied b, of ingredient

Per acre, supplied per acre.
MN T ee— T — ‘““—\g‘.._«, B T
Ammonium sulphate 1 owt, 224 1h, (N)
Superphosphate 3 84-8 P,0,
Potassium sulphate 1 54-0 K.0
%) ”» 2

The average

in Table T vields of grain of egop variety of crop grown are given

The data prese
crops is taken into
treatments in theip r

nted above show that when the total yields of all the
account the following is the descending order of
esponse :

N plus P plys K; N plus P, Catt) X P, K, N
Plus K, N, No manure, ¢ manure; K plus P, P,

There is not much response for Potash, ej

: ither alon e in combination.
It may be noted in this connection that ¢ O are i
equal basis. For i

the form o i half of
the phosphoric acid added in m of ammonium sulphate, only
the amount of potash. Thys
contained double the dose of the
superiority to the inorg

anic fertilisers, Th
the biclogical populatio

oo e effect of these fertilisers on
n and activity ig pr

esented in Table IT and ILI

Eightyone crops were
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is’ i & 3 m
i dicate that mOiSbule 18 the Chlef fd,ctOl
mn 3

i i ith
The results tion of a soil by manuring. W

i lologi opula . ebled the
increasing ’01(1)?“:21;0;;) l:&zlig%:lcx‘zlagagab.lf, C%t'i:(lae ﬁainge-}- IEali‘:lr); ;ffment w;:,s
ient am i soil. .
fﬁiﬁ?ﬁﬁﬁogic&l poPuI&g;,%nng fm;lrll?zre and cattle manure 'zf:;??;?iicagon
intormediato betwee{;ﬁo“ and activity increased mOStEvzrlen under rainfed
microbiological poplxl\Text inrank was N+ P+ K. anic fertiliser did not
Cenditio mm}ur‘;' ilure of monsoons, the comple’s ltr;::argsoil compared with
condmo:}?ewg(})l‘ ozlica-l population and activity of : ’
depress ‘

no manure plot. .

t was repeated under gardenland %‘niitio;z Ii)x;
5 i . Fo
ar 0lnf}:25 and continued up t}()) dia\:ieng mwe}; Rt
duplicate from the y(E)’ne set of plots was found rtg b fe % ving lower yielcs
were grown a0 for ived therefore, a basal dressing of 2 S elds with o
than others. re'fxecle 1931. The average results o P
manure per acre si

i in table TV,
without basal dressing are given in ta |

The same experim

‘ reatment :
Howi is the descending order of respouse of each trea

Without basal dressing W;fl:};eg:lmi:g‘s&?g
Rank of cattle manure - of cattle manure -
‘attle manure
;. f\}af: P+ K g I g + K
3. N+ P 5
‘. P ®
5. K+7P K
y N N+K
7 No manure N
8: E Basal dressing alone
9.

§ ded best, The

iti ttle manure respon ost.  The
- conditions, ca A VR
Under 11r1_831;2§tiliser closely follows'd_ (l:]e:t O et T
completc inorganic nt under rainfed con moie‘;1 phos ma,rkedly: et
Sogle part e b that fnorensed t49 cmPtger alone or in combinations,
single plant nutrien otash application elb e e ione.
T sppcston o t% }:”] dressing o B T ‘. M. and C. M. residual per
i &pplicamﬁ)n i)’f()& lg ib K i e)fme’gfise.rs in a field of low fertility.
B b venssd the're 1s'e of inorganic Ier o Tou.
The glcreasczg fxlil:rgzzgoiln both the experiments 1
The dosage

i lots (both old and
is of soil of the permanent manurial plots ¢
The analysis o o
new) is given in Table V. : . he soil of the ingredient
definite increase 1B -lzll,?e form. The percentage
Thore ;}:mim?e especially bfhs ?: aéhe cattle manure treatment
added as a o E e

s ; supp!
i en and potash were -d{)ulots. This was due to the large supply
of mtrogld permanent manuria P
in ihe o

i before.
of these ingredients a8 mentioned
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There was a marked loss in total lime
treatment. The organic matter seems to b
mobilisation of lime and consequent loss due to
in pH from 79 to 75 in the N + P treatment
cattle manure treatment and the fall cannot bé a
of inorganic fertilisers. A loss in total calcium
new permanent manurial plots in the cattle m
%z:s no fall in the pH value due to any manuria)

ese results definitly disprove the impressi
inorganic fertilisers render the soil acidic aI;d Tr)lrf)r:)l(lia;:?t’i\?eo'?le aavo that
continuously for a long time. Forty-two years, of expelrin‘;el t ‘;sed. alone
is certainly a definite proof against such ill-founded imypr asic ev1denqe
true the microbiological population and activity were nobp 5 b s
N 4 P + K treatment as in the case of cattle manure ’?B high in the
nevertheless, the values were far higher than those ip the nl'eatment, but
In no case did the N + P + K treatment depress cither Otlllnanu.r ° pl(_)t.
population or their activity. ¢ microbial

in the cattle manure
© responsible for -this
leaching. There is a fall
Th}B was also noted in
ttributed to the evil effect
was also observed in the
anure treatment. There
treatment in these plots,

Experiments were conducted from 192926 to 1932
Central Farm, Coimbatore to find out the effect of applica,tio;
nitrate (sodium nitrate) alone and in combination with organic n
paddy. The total dosage of nitrogen applied was
Daincha and cattle manure formed the source of organ
* results indicate that Chilean nitrate in combination wit}
a ratio of 3: 2 gave the best results. The wetlands
productive by the use of Chilean nitrate.

’33 in the
of Chilean
& 1trogen on
50 .lb. perg acre,
1c mtrogen, The
1 cattle manure in
never became un-

A report from the Tocklai Experiment Statio :
Association 1949, (2) show that Chilean nitrate whr;nOfa;;fieclln(tlmn e
well - drained soils initially produced increased yields but spoiled gh sand
on continuous application for a number of years. This can be o ulh
by applying 3 parts of ammonium sulphate to 2 parts of sodiumc Creand
On heavy soils sodium nitrate produced harmful effects in th raomate.
application itself. Ammonium sulphate was found to gj o year of
yield given by oil-cakes, give twice the

Another experiment was conducted at the Central Fa
to determine the manurial value of calcium cyanamide at th
2 cwts. per acre, alone and in combination with 1} cwts, of gy o }‘: rate of
The calcium cyanamide in combination with superphosphatp rphosphate.
results than the others, ® gave better

rm, Coimbatore

An experiment to find out the effect of ammon
paddy as compared with that of ammonium sulphate
level was conducted on the Central Farm, Coimbatore, §
1924. Only ammonium sulphate gave conclusive results

ium phosphate on
at 50 1b, of N,
or two years from

A field trial on the dose of ammonium sulphate i
alone and in combination with superphosphate, s})tartedrei(}luligg5 f0f2paddy
continued up to 1928—'29 proved that 2 cwts. of ammonium su_l h6 and
combination with 13 cwts. of super gave the best results cons&t:gillyn
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The results obtained so far establish the superiority of ammonium
sulphate to the other forms of inorganic nitrogenous fertilisers commonly
used in our State. Niciphos II was also found to be good. Among
phosphates, superphosphate was found to be the best for ordinary soils,
though their response is poor.

Potassium sulphate was found to be better than muriate of potash.

Though some workers claim that produce obtain by the
application of organic manures like cattle manure have higher biological
value in proteine and are richer in vitamin content, there is no conclusive
evidence in support of this claim.

Total production of cattle manure
1940 1945
Bovine population (millions):
Adult cattle 97 99

Adult buffaloes 2b 26
Young stock 55 52
Estimated duily production of manure
(in lb.) Y .
Per adult cattle ... 40 40
Per adult buffaloes ... 50 50
Per young stock ... 20 20
Total production of raw manure ’
(Million tons per annum) ;
Adult cattle T . 632 645
Adult buffaloes e 204 212
Young stock - ... . e 179 169

e ———

Total ... 1,015 1,028

Estimated proportion used as fuel ... 066:6% 66:6%
Balance available as raw manure ... 3390 3427
(Million tons per annum)

(Agricultural Situation, India, April, 1950)

From the results of our manurial experiments we find that we
have to supply a normal dose of 30 Ib. of nitrogen and 30 Ib. of prosphoric
acid per acre over a basal dressing of 2 tons of green leaf or cattle manure
for our paddy crop alone. At this rate, we require the following
quantities of manures and fertilizers to manure 11 million acres of

paddy area :
Ammonium sulphate 733,000 tons
Superphosphate 923,000 ,,
Green leaf manure or cattle manure ... 22,000,000 ,,
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The available stock of fertilizers are o

nly 59.9 .
sulphgte and 16,210 tons of super phosphateya:d ’asﬁimtlg?s t(})lf 13arlnmomum
quantity is used only for paddy crop we have a de g that the whole

: ficit of
mmonium sulphate roughl
Superphosphate o gg’?’ggg o

We have no data to show the availabili
State.. If we assume that all the dung i:) l]flsl}iyo{xt?ﬁgzlg g ure in our
the uripe carefully preserved, we can expect about 24 t as fmzmure and
head of cattle per annum. " This works out to 565 mflligns 1(;) manure per
manure for the State per annum and it Supplies 418 lOOItl ons of cattle
per acre, when thg,x average percentages of a good | ons _of nitrogen
0-759, nitrogen This is never realised in act, & manure is taken as

dung is utilised as fuel and most of urine I‘l‘::: It);agf;g‘é as nearly % of the
which is the most important source of nitrogen in g re:c.]ilyIt ih urine

Thus the superiority of sheep or cattle Penning is attribute 1 polable form,

added to the soil. The following table gives dto the urine

dung and urine voided by 226 million headgheof q\:;;;l:li:y pgf
r

annum on the presumption that 1/3 of .

{l?utng ((zial;'tes ar'lc(tilleft ogt dofl account./ Ouroggtaca;:le(loipl(l?gzégf‘;on hare
hat adult cattle void daily 35 b, of 2 8show
head. y of dung and 251b, of urine per

Quantity % Nitrogen Total nitro-

- mil. tons gen tons P,O;  Total tons

Dung 7854 0-33 259 1;';; ; 10 agran
i 3 ‘10

Urine 33-79 0-60 202,740 002 7§’M0

Total 102-33 461,922 ) 85’;32

During decomposition and dryage half the quant;

will be lpst. It can be seen fron% the data, tl(llat t'l;ll;yar(x;i:)ui‘; f ;
present is only about 1/5 of the total nitrogen present Co Phosphorie
is thus an ill-balanced manure, and is deficient in phosphat attle manure
manure is used as a source of nitrogen, phosphatic fertiIl)izzreS'h I cattle
added to supply all the necessary plant nutrients Th ¥ oawve to bo
manure pits in villages is very deplorable, They are expo edOOndmon of
rain and water accumulates during the rainy season, TlI;ese ;oo pun and
dry that the top surface remains unfermenteq Tﬁur ace gets so
remains in a raw state. It is a very common feature to ﬁr?d lter also
value as 0-3% nitrogen in most samples of wvilig o oat a8  low g
.The urine is also lost. If we can preserve this source %f cattle manure,
is a b_y-product of agricultural industry it can g0 a lon mangre, which
meeting our manurial deficiency. As it stands at presentg &ay towa::ds
available is so small that the ryot applies cattle manure to hi ® quantity
crops and nurseries every year and to some important (llﬂ c?mmercml
once in 3 or 4 years, at 10 cartloads per acre, The data 'y lands only
the permanent manurial experiments at Coimbatore and “ralable from
experiments at Anakapalle show that a basal dressin %reen manure
green manure or cattle manure cannot satisfy the organicg xﬁmt?bom 1 ton
of our soils. Let us take necessary steps to improve the ; er demand
cattle manure. Preservation of

ng and urine
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Another important source of organic matter is compost. The
present drive for compost making has enabled us to conserve a portion of
nightsoil from urban areas which used to be wasted hitherto.
We have not succeeded much as yet. Only 44,441 tons of compost was
made last yvear in this State. The bulk of population on our country live
only in rural areas and the utilisation of nightsoil in rural areas for
compost making is not possible for want of conservancy service.
The prejudice of the local population and social stigma attached to the
handling of nightsoil is another major handicap. -From the present
population of 54'8 millions, we may expect roughly four million tons of
nightsoil per annum available for compost making. It is well known to
every student of agriculture that the high fertility of the lands in the Far
East is due to the systematic use of nightsoil as a manure. The manurial
value of compost prepared from nightsoil with municipal rubbish, and
farm waste compost with cattle dung were compared with cattle manure
alone on equal nitrogen basis, on selected Agricultural Research Stations
of the State, during the years 1949-°50 and 1950 ~°51. The results of
these experiments are given in tables VII, VII(a) and VII(b).

In some Stations both nightsoil and farm waste composts gave
significantly higher yields than no manure.

In other cases, though increased yields were obtained by tho
applications of compost over no manure plots, the data were not significant.

In a few cases, compost proved superior to farmyard manure.

Oil cakes which are intermediate in action between fertilizers
and manures are very valuable as sources of food to higher
plant and bacteria, but they are available only to a limited extent.
In the year 1949-—"50, 135, 185 tons of groundnut cake was produced.
The edible cakes serve as an excellent feed for cattle, In 1948’49,
29,627 tons of groundnut seeds have been exported from this State which
is detrimental to the interests of the State as the cake would have been
useful as cattle feed or manure, All the cakes are almost equal in their
manurial value on equal nitrogen basis.

Even if ideal methods of preserving all the sources of manures
mentioned above are adopted, our manurial needs cannot be met
unless we tap the unlimited source, namely, green manures and
green leaf manures. Of course, there are limiting factors such as
moisture, cattle trespass. =tc., but these obstacles have to be
overcome,

Green leaf available from uncropped lands can best be utilised
as manures. Their decomposability is in the following descending order :

Calotropis,
Gliricidia

Pungam

Cassia

Croton sparsiflorus
Delonix

Poovarasu

Datura

Sesbanea speciosa
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The results of experiments conducted Py ;
Coin}batore show that (_iaincha, wild indigf) g:;:i gﬁggn?;?i“‘.g Station,
applied on equal mtrogen basis, have the 88 g Peciosa when
{Table VIII.) me  efiect on paddy

d Ugllder ideal conditions about 20 000 1b
produced per acre and 75 to 13 lb’,

the atmosphere, Thig will be equivalent ?;i) gitrogen con be fixed from
sulphate, Experiments at Coimbatore }

this State: Daincha, pillipesara, sunnhemp a;’dgzz:;);&nuggzegggg ix;
. o

paddy grain can be increased from 30 to 10 .4
manures. The availability of nitrogen cogz{;ix?g’dt}ﬁ application of green
pillipesara is equivalent to % of that of green manures like

We can utilise inorganic fertilizers for b?i?dig‘;n mx;i“m‘lsu}llphate‘
soil humus,

if superphosphate is applied to the preceding leguminous green ma
nure

crop at the time of sowing. This practice iner.
matter production and nitrogen fixation ffsxrs the amount of green

ultimately solves both the problems of soil humays tzm!;fd ar??;fggem and

There are certain manures like tank gi . )
which are used as manures sucee:srsfullj,n8 ﬂtﬁft:zég?xt:m Vl_l{a,lg]e sites
however, dwindling. Experivents were started in the Cen:: 8?]3? lo are
1908?-’09 to 191?«15 to find out a suitable manure mittureat arm, in
Pattimanny. Nitrogen, phosphoric acid and potash were g ro geple,ee
and in combination and in double doses, Nitrogen as suppli gp led singly
of sunnhemp; Phosphoric acid as superphosphate 5" 3,000 b,

acre; Potash as potassium sulphate 1 and 2 cwts, per acre

The following conclusions were obtained :

Bulky organic nitrogenous manures sue

h as gre
be quite necessary ; green leaf was found to

Phosphatic manures when used to supplem

: ; h en o

manures, slightly improved yields; P v the bulky organie
No increase in yields was obtained by the icati

P ¥ application of potassic
At the present market rates, the followin

nitrogen from the following sources :

Rs. a. »
Groundnut cake 1 12 ¢
Ammonium salphate - 0 13 g
Chilean nitrate 0 13
Ammophos 0 13
Green manure 0 8 o
Cattle manure 0 12 10

1 and 2 cwis, per

g is the cost of | b, of -
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The following table gives an ides of manurial values of different
fertilizers and manures on paddy crop at different levels (Mitra and

Gupta.)

Extra
Level :
Ib, of  Yield
Manures and Fertilisers per 1b
N per of N
acre -
applied
Ammonium sulphate (209% N) 30 114
60 114
Niciphos II (contains 17:3% N and 17:4% P,O,) 25 16-6
30 13-0
Oil-cakes (groundnut, neem or castor) 20 89 -
40 72
60 6-0
Farmyard manure 25 60
50 67
Green manure 50 21-0
Town compost 50 53
100 50
150 40
Mixed Manuring; Niciphos 4 Farmyard manure 25 38
50 11-0

The largest increase in the yield of paddy was obtained when green
manures were used as a source of nitrogen. Next in rank was Niciphos
followed by ammonium sulphate, oil cakes, farmyard manure and lastly
cOmpost,

It can be seen from the above that the green manures are
not only the cheapest but also the most effective in increasing crop yields,
Next in rank is ammonium sulphate and no indication was obtained on the
deleterious effect of the latter on soil fertility, A combination of green
manure and ammonium sulphate and superphosphate or an application of
Niciphos in conjunction with green manure would give the best results
on paddy.
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TABLE vII

Showing the results of experiments where compost gav
3 ape e
significantly increased yields,

A, a
Tirurkuppam : NIGHTSOIL COMPOST

N
194950 Paddy Co. 16 No nz;z)nure Compost, F.Y.M.
Acre yield of grain in 1b. 1509 o )
Percentage on control '100 ??185 1853
L6 1229
. Conclusion :
1950-51 :  Paddy Co. 19, Single crop area :Onc ugion : 2,3,1
Acre yield of grain in Ib. 1284
Percentage on control 100 llo‘g); 1588
’ 123-7
Conclusion : ;
Paddy Co. 2, Doublc crop ares: onclusion ; 321
Acre yield of grain in Ib. 084
Percentage on control 100 1100.31 1134
~ o 115-3
Conclusion : 3, 2,1
(Lam : Guntur) Chillies Crop (G-1) Dosage of manure is the amount t
105051 Nomamee a7
ure Farmyard  Q
Manure ompost.
A
Acre yield of chillies in 1b, 574 7?7 ¢
Percentage on control 100 137 l}gg
Conclusion : c, E;
Anakapalle : (Sugarcane Co. 419)
1950-51 Nomanure  Compost Farmyard
A manure
. B C
Acre vield of sugarcano in tons 410 653°1
Percentage on control 100 129-6 8
1287
Conclusion : ]3:6-’ A
B. FARM WASTE COMPOST
Palur: Sugarcane Ce. 449 (1949-50)
- No manure Catt
' . N le’;nanure Conépost
Acre yield of sugarcane in tons 206 29-8
Percentage on control 160 139-8 ;25'5
23'3
. Conclusion :
Ragi : R. 382 (1950) ‘ B.C. 4
No manure Cattlem
| N . B anure Co%post
Acre yield of grain in lb, 1278 1541
Percentage on control 100 120-6 }‘;’éﬁﬁ

Conelusion : ];C_ A
. 3
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Cumbn : Co. 3 (1950-51)

Acre yield of grain in 1b. 1411 1713 1695
Percentage on contro} 100 1214 12071
Conclusion : B.C, A
Aduthurai:

No manure Cattle manure Compost
C

(Thaladi) second crop paddy (1950.51) A

Acre yield of grain in lb. 2067 2324 2196
Percentage on control 100 1114 1048
Conclusion:  B,C, A
Samba Paddy Co. 25 (1950-51)
Acro yield of grain in Ib. 2734 3270 3144
Percentago on control 100 120 115
Conclusion : B,C, A
Maruter :
No manure Compost Farmyard
manure
Paddy, MTU 5 (1950-51) Single crop area: A B
Acre yield of grain in 1b, 3092 3186 3287
Percentage on control 100 103-0 1063

Conclusion : C,B, A

Double crop area, MTU. 5 (1950-61) —
No manure Compost Farmyard

manure
A B )
Acre yield of grain in 1b. 2841 2903 3173
Percentage on control 100 102-2 111-6
Conclusion : C,B, A

TABLE VII—(a) -

Showing the results where increased yields were not significant

A. NIGHTSOIL COMPOST :

Central Farm, Coimbatore:

1949-50. Cholam (Co. 9) Compost plots gave 78% more than No Manure while
F. Y. M. yielded only 3'6% more.

Paddy: Co.14: Compost gave 2'4% more than no manure.

ompost yielded 27'2% more than No Manure while

Sugarcane (Co.419): C
F.Y.M. gave only 4'8% higher yield,

Showing the results where compost gave higher yields than F.Y.M.

Percentage increase

Station. Year Manure used. Dose. Crop. in yield over No Manure
: Compost. F.Y M.
Tirurkuppam (1949-50) Nightsoil 60 Ib. Paddy 516 22:9
compost N/acre Co. 19
Lam (Guntur) 1850-51 do. 120 ,, Chillies (G.1) 950 370
Anakapalle ” do. 250 ,, Sugarcane 206 . 28+7
(Co. 419)
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TABLE VII (b)

Showing the results of experiments where compost gave higher yields than
No Manure but the increases jn yield were not statistically significant

Percentage increase
Crop. in yield over No Manure
Compost- F.Y.M

Station. Year. Manure used. Dose,

—_— e ———— e e

Coimbatore 1949.50 Nightsoil 250 1b, Ny Sugarcane 272 4'8
compost acre Co. 419

”» ” Y 60 ,, Cholam Co.9 78 38

- 1950-51 . 60 ,, Paddy Co. 14 150 110

Anakapalle 1949.50 " 250 ,, Sugarcane 8¢ 58

Co. 419 ‘

n »”» »» 60 ,, Paddy BAM.3 119 110

. 1950-51 " 60 ,,  Paddy BAM.3 183 80

' v »» 60 ,, do. 199 197

Lem (Guntur) ,, ' 80 ,, Variga 230 430

Samalkot ’s Farmwaste 240 ,, Bananas 83-0 200-0

compost

Palur 1949.50 do. 60 ,,  RagiR.382 104 12:3

Pattambi . do. 60 ,, Modan paddy 227 237

v © o 1950.51 do. 80 ,, do. 79 63

Maruter " do. 60 ,, Paddy MTU.15 154 2111

TABLE Vil

Showing the mauurial value of different green leaf manures on
paddy at different nitrogen levels

Sesbanea speciosa  Daincha Wild Indigo  Figher’s *2’ test Critical
Year A B satisfied difference
1 2 3 1 2 3 1 2

3 or not (P=005)

1937-38 1468 1664 1687 1633 1648 1720 1500 1712 2018
1938-39 2782 3183 3474 2384 2740 2812 2762 2801 3326
103940 2376 2537 2746 2387 2515 2632 2033 2665 2705
(1) 151b. N. per acre; (2) 30 Ib. N. per acre; (3) 45 1b. N. per acre.

Yes 312

Conclusions :—

1937-38 ; (E,Taii,‘cz,A2.B2,01,A2.Bx,m
1938-39: 4,0,.A,B,CyA,.C,,B,.B,

_—
1939-40 : A3,C3,C2.B3,A2,CI,B2,BI.Al
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TABLE IX

g @ crops.
Showmg the lel‘tlve merits of some common green manur

Sunnhemp Daincha Pillipesara Cowpea
- T 111 . 21,055 Ib.
tter per acre 27,790 1b. 21,131 Ib. 22,2:;7 1b "
Green m& 133 iz ,, "
. 134 ,, ”»
Nitrogen added to soil 209, 60% 80% 80'%-)(1
Moisture iliey Moderate Slow Very rapid Rapi
Decomposs
. ronti- . * 0°'109° 0'101%
Boil muo%ef.‘pdp‘}fc:zigfxn T 0100% 0141% 0 ;‘:;é 0070
nue ) .
0079 0079 .
1 nitrogen — No manure 300,000 4,300,000
Soil nitx } sopulation 4,000,000 4,500,000 5,300, 300.0%
Bacterta B 3,600,000 3,600,000 3,600,000 3,600,
do. No manur VY,
Vield of N nddy 3,467 Ib. 3,626 Ib. 3,6206 L/b. ::.9302;
in per acr 207
Grain P No Manure 108% : 207% K . 5,209 b
Percent over 6.654 1b. 7,311 b, 6,415 lb, ’302% 4
er 8CIC ’ 366 '
iﬁ:&:::: sver No Manure 3749, 4179%, %
e
No Manure: 1.753 1b. 1,753 1b. 1,753 1b. 1,753 1b.
Grain 1763 b 1,753 IL. 1,7831b. 1,763 1b.
Straw
ime to grow ;. Grows
o . Hardy. Even Take time
. d as green man
Remarke :- Goo

thick but
adverse useful as fodder and c
ure. Be e ot fo:’i d::i‘ :;l:r?girtions grows can be cut once :r requu:s
also. Cennod sta well, Gives good twice and fed ho (gio'(:m .
water-logging. residusl effect to cattle before plough. drai e g
soil. ing in. in soil.
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Review of Manurial Experiments in India
By

. 8

] .}{ ‘BIiUSI"IANAhl, B. 8C. (ag.

bpecml Dlstl’lct Agl‘luultufﬂl Oﬂicer (Al')a'kll Va”ey
’ .

The production of
discussed i more FOOD in India j
a Emenswzugszzr& n‘.?;v by Governmem, the Pr(i? al:dperhaps t}]e most
scope-for the former isnlgf:ii“:ie t(;lultiva,tions ” are Sugge:élcil P{)lth)w alike.
method, and again, out ed, the latter is obviousl , but, as the
) , of the vari sly the more important
good seed, proper cultivati 10us means suggest porian
1 seed, tion diei ggested such as use of
cultivation, the greatest » Judicious manuri ) 85 use O
h ) emphasis is laj ng ete, in intensi
being done by the Agricultural De};:rgﬁgnon T oTng. P"OPagandavig

of organic m t
g anures a8 well as the extensive uge (:)r} gst-ll)}'oper conservation
ilisers,

Under these circum i

¢ tances, it wi i

of the various manures ; " ill be interesti w

- a s Ing to £

important food crops. nd fertilisers under India,x% Co'l’{dni(':imfshzs f}?t
e

More than 5.000 m i
40 years at more tha ®hurial experiments, con i
Provinces in In dhi:,n :::0 EXPePII}lental Stations ((li‘::tt: g durm.g the past
critically to underst’and r;: exafuned and the resu]tl Svere romiowng
fertilisers individually an(; i?l perf(l))l:mance of 11 diﬁer:ntwfge cres. and
fortilisers in combinations og 7 anures and
and on 5 garcane aqd potatoes. The reyine 7 important cereal crops
ate - war and soil - war, Wa8 manure - war, crop - war
y - ’

(3) Information fro
conductod in the 100 G(::eig years of manurial experiments upto 1930

Tndia is furnished by the Provim?nt Experimental Stations throughout

by the Statistician. (b). The reports of the Provin

experimental data from schemes financed b

Agricultural Research from 1930 onwards. Al t}-’hetsl;edaltndian Council of
. 8 were examined

The salient features of i

o salie of the review are i

exp:lg:g;.tﬁn v:grxﬁeqessary before we come tl:)leiliztlor'?}? below, but » word
bl experxi.n:: éa{ are often oriticised as lafz:ki:mst s o
broad conclusions arriveg :t, liayout; out itk all the sﬁg;g't omings, the

ns 7 8 rovie comings
the later experiments serve merely to ::ﬂ?itatr}:fia(tiata forluite V&glié tl;:
e ?

This .
was the case not only with food crops but win}fl;?lgfgrmer conclusions,
. arcane as well,

IIT  Salient Features: (1) I i

' : n India a :

gzlmz:mia),rxp)gx‘r(.i manure, green manure, oil sczlr;l;()l%'

manure :;n.xwdually or in combinations with on N

caso 0 tm}es as effective as artificial fertili s (o
phate, Bodium or Potassium Nitr srphor

Potassic manures). )

Organic manures
e meal and fish
other are in every
(such as Ammonjum

1930 onwards, and the -

te, Superphospl}ate, Niciphos and-
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lus artificials can be said to be intermediate (except

2, Organics p
here they gave maximum percentage increases in

in the case of paddy, W
yield over No Manure).

3. Amongst artificials phosphatic fertilisers are very beneficial but
the rest are not very effective, directly or residually. ‘

4 TPotassic fertilisers gave mostly negative results.

ussion for each crop and with each manure
bined effects is given elswhere.

6. Artifiicials leave undesirable residual effects on the crop yields,
and soil compostion and structure in contrast to the good residual effects
of organics and their steady effects on crop yields and beneficial effects on

goil structure.

In India, cropping depe
places of years or precarious
sometimes harmful.

8. There is also the question of the quality or the ¢ Nutritive
value ” of the produce and the Cropping capacity of the grain . both
of which are very important considerations in the long - term planning of
National health and well - being,

9. The response t0 manuring in general, is more in lands of low
initial fertility than on lands of medium and high fertility ; and the
response in lands of medium fertility is more than that in lands of high

fertility.
10. The experiments conducted by L. C.I. and L C. A. R, from
1930 onwards corroborate the conclusions arrived at by previous

experiments upto 1930.

11. Where artificials are
in conjunction with organic manures.
case of cereals as well as in sugarcane.

12, 'The superiority of ammonium sulphate as a manure for paddy
and sugarcane is not borne out by the experimental data, (a, b, ¢ and d).
By itself, it gave 2289, 18-3% and 599 Increases (considering the direct
effects) over No Manure with paddy, jowar and wheat respectively; these
are below the increases due to organic manures.

5. A more detailed disc
and the direct, residual and com

nds on.the vagaries of “ Monsoons™, and in
rainfall, the use of artificials may be

to be used, it is always safe to use them
This is clearly indicated in the

So, the manurial and food problems in India will not be solved by
the manufacture of ammonium sulphate alone, TImportance has to be
attached to the proper conservation of the bulky manures and utilisation
of oil - cakes and bone in the country. The experimental technic itself has
perhaps got to be romodelled and made simpler, so that an ordinary ryot
may carry it out himself and decide which is the best manure for his crops,

under his soil and environmental conditions.

Interpretation of Data: On the whole, organic manures either
individually (54'56%) or in combinations (85:5%) are nearly 3} times as
effective as inorganic fertilisers individuaily (16-4%) or in combinations
(24:6%), while organics plus inorganics occupy an intermediate (46 8%)

position,
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Performance of Different Manures & Fertilisers (Individually and

{ All-Itdia ) Average % increase (+) & decrease (—)

Organic manures (alone) (In combinations)
n - (2) (3) 4) (6)
F.Y.M. G.M. Oil cakes B. M. or Fish Organic
combinations
+ —net ' 4+ —net + — net 4+ — net
P —— hd

Paddy (I orop)
Direct effect  85'6-80-—-77'6 284-74=21'0 34-6-3-2=314 35'2-3'1=32'1 85'7-4:G=814
Residual effect 27°4-17=25'7 89-6'0-=20 170-9.8—72 29:2-3'1=26'1 17-0-12'6 =4-4

Total 113-0-9-7=1033 37'3.19-3=19 0 51°6-13-0—386 64:4-6'2=582 102'7-16 9--83'8

. — J o ~ s
Average (2181 +4=54-5) (85°5)
Paddy (11 crop) ‘
Direct effect 40-1=40  1I'5~=11'0 14-77=14"7 10'1-3-6=65 30-8-2=308
Residual effect P-2=? 2= 49'4-28'8=20'6 53-0-20'4=326 1-1=?
Total 40-1=40  115-2=11"5041-28'8 = 35-3 63:1-24:0=39-1 30'8-7=30-8
[N v P
Average (89 +4=22'5) (30'8)

Jowar
Diroct effect  40'6-6:0=43'6  §5-32=6'2 149-9=149 0012000 246746
Residual offect 35°8-10'8=250  50'0-1=500 14'9-9=14'0 12 0-1=120 16 72167

Total 85'4-16'8—=68"6 58-5-3-3-=652 29'8-1—99-8 12:0-2=12 0 41-3-2=4]1 3
e \g 4 ;W J
Average 165.6-:—42‘“'4) (41.3)
Wheat :

Direct offect  495-2'8=46 5 28-7-12:6=162 34'4-3-3:=31'1 26'5-6-710'8 25-2-7_ogs
Residual effect  18°6-2=19-6  20'8-?=20'8  27-2--97-2 52:0-7:=52:0 35'0-2=-350

Total 68'0-2-8=66°1 49'5-12-5=37 0 61'6-3'3=58-3 78'6-8T="71-8 652.2-63-2
- M — ——
Average (233-2+-4=58'5) :

S e e
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in Combinations) on the Important Food Crops in India as a Wole

in yield over No Manure, due to manuring :—

Org. mnni + Inorg. Inorganic fertilizers (alone) In combination
fertilizers
e o ® ® (10) an
i | Na or Super. K. ferti- Inorganio
Orgamc:‘?.}: ) Am. Sulph KNO3; eto. lizers. combinations
inorga . .
+ — net 4+ — net + — net + - net ' + — net + — net

43253360 280.52=22'8 146-82=64 307-57=340 32-50=2"7 250 T-4=18'5
139.40=99 06-T1=63 13-3:0=1-7 26:8-160=10"8 2:21=22  61-1 = ¢'1

56°1.9°3-=468 28'8.12:3=16"5 159-11-2=4'7 66'6-21"7T=4"8 5¢-5-9=06 32-T7'4=24'¢

J | o
A 2'al -~
468) - (65°5+4=16-4) (24°6)

48'8 3.5._.45-3 13:0.4°5=8'6 P-?==7? 18'4-65'4=150 _0'9‘?=0'9 12+7-15-=2'3
']718'4"‘107 PP ? ?-2=27 300- 2= 300 ?=t=17 §1-28=0%

56:5-21'9—=34'6 13°0-4'6==86 ?-2=1 484-3'4=430 09-1=00 17'8-17-3=09
= ] S
| Y e hd
(306 (52-4-+3=175) (0°5)

16'8 - 8:3=8'5 18:8-0'5==18'3 16:1-60=10"1 444-6:0=38"4 18:6-2=18'6 17-2-5-7=115
237.33=20'4 §3-150=67 120-460Z340 87-1T6T -+ 1-1=1 4d-p =7

\)

45'5-11°6=28'0 271-156=11'6 28'-520=23'0 531-6:0=47"1 18-6-2=18'6 21°6-5-7=15'0

A N J
—t g

(28 9) (53 4+4 = 134) . (159)

37-0-14-4==92'6 13°1-72=5 9 30'8-6-3=245 20:0-4'6:=15'4 21'3-11=10"3 50-2-3-1=47-]
24'0-111==23'8  6:3-1=6'3 200-2=200 ?~12=-12 1-?=1 210-19-1=1g

61:9.15:5=46'4 19°4.7-2=12'2 50'8.6'3=244'5 20:0.16:6==3'4 21-3.11=103 71-2.22:2—49-0

e — & = / Y g
. 4 ~4—=17" 49°0]
(46'4) (70°4 - 4=17-6) (49-0)
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Discussiug the direct, residual and combined effects of different
manures and fertilisers in more detail :—

Paddy—I Crop: (Numver of experiments reviewed, 3945 for direct
effect, plus 470 for residual effect ; total 4415). _

Direct effect: The maximum percentage (81:4%)
over “No Manure” is obtaincd by the application of ‘combinations of
organic manures’. Farmyard manure occupies the second rank (77:6%)
and combinations ¢f organic and inorganics the third rank, (36:9%).
Superphosphate (34%), bonemeal (32:1%) and oil cakes (31'4%) are nearly
equal, in their direct effects, while green manure is a bit lower (21%).
Nitrogenous fertilisers like ammonium sulphate (22:89,) and sodium nitrate
(6-4%) are comparatively- poorer and potassic fertilisers (—2'7%) are of

negative value. Combinations (18:5%) of artificials are not better than
ammonium sulphate by itself.

increase in yield

Residual effect: - Bone meal gave the maximum (26-1%), Farm-
yard manure is second (25-7%) and super’ is the third (108%) in rank.
The residual effects of artificials are negative, e.g., ammonium sulphate
(—6:3%) and sodium nitrate (—1-7%). Combinations of inorganics i. e.,
nitrogenous plus phosphatic fertilisers left residual effects equal to that of
super phosphate (10-8%).

Considering the direct and residual effects together, farmyard
manure occupies the first rank, ‘combinations of organic manures, the
second rank, (85-8%) and bone-mesal the third (568-2%). <Combinations of
organics plus inorganics’ occupy the fourth rank, (46:8%). Superphosphate
follows this closely with 44-89 increase. Oil-cakes, (38:6%), * combinations
(24'6%) of inorganics’ green manure (18%) and ammonium sulphate (16:5%)
are effective in the decreasing order. Sodium nitrate is not very helpful
(47%).. while K. fertilisers actually decreased (0-5%) the yield,

Paddy: Second Crop: (Number of experiments reviewed, 466 for
direct effect, plus 133 for residual effect ; Total 599.)

Direct effect: *Organics plus Inorganics’ gave the maximum
(45-3%) direct effect ; ‘combinations of organics’ are second (30-8%) and
oil-cakes (14:7%) third,

Residually: Bone meal gave the maximum effect, (52-6%), super
phosphate gecond (30-%) and oil cakes, the third (20-6%).

Considering the direct and residual effects together:  Super.
phosphate stands first, (43%) bone meal next (391%), and organics L
inorganics third (34:6%), with the combination of organics (30°8) closely
following.

On the whole organics (22:5%) individually are nearly 13 times
as effective as inorganics individually (17°5%), while combinations of
organics (30-0%) are far superior to those of inorganics, (05%). But
organics (34:6%) plus inorganics are better than either.

Jowar : Number of experiments reviewed ;

996 D_irect effect, plus
930 for residual effect ; Total 1226.

-
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i direct effect
1 ¢ : Farmyard manure gave the maximum
(43:6% )Dz:;g;t‘ z{{;(:ar phosphf)xte and combinations of organics’ are second
(s
and third in rank. .

i t: Residual effect was maximum with green manure

0 Res)ziutiztl‘e,)zﬁger are farmyard manure (25%) 'and organics plus
(50/3):]1;:; (20:4%). The residual effects of artificials (excep‘i';onsupe[;i
glt?;sgghate,)'are distinetly negative, e.g. ammonium sulphate (6:7%) an

‘sodium nitrate (—34%).

Considering the direct and residual effects together: Farmyard

- ;0 i d superphosphate
manure (68:6%) stands first; green manure is second an perphosp

third (47°1). Combinations of organics j (11-3%) zmc_l oil-cakes (29-8%) and
¢ organics plus inorganics’ (28:9%) come next.

i : individually are nearly three times.
the whole, organics (41:5%) individually hree
ffec(gir\l*e as artificials individually, (13:4%) while the qoml.)matno?sﬂcl)f
as e former (41:3%) are 1% times as effective as combllnatlons‘(.)ﬁ . 1e
f:tetero(rl?'wy ) Organics plﬁs (28-9%) inorganics’ are snperior to artificials
alone (13'4‘%:), or their combinations, (15:9%).

Wheat: (Number of experiments reviewed: 2468 for direct effect,
plus 265 for residual effect ; Total — 2733).

inati i ics’ stand first (47:1%)

) t: <Combinations of inorganics’ stan st (4719

f lloweg"fzcli):cjaﬁlp‘;6 by farmyard manure. Oil-cakes stand third (31:9%)
ig rank., Ammonium sulphate is the last of all (5:9%).

i i i 9) with bone-
] : The residual effect is the maximum (52%) wi
1 {?:iﬁ%?rlxﬁions ’oef erganics’ are second (35%) and oil-cakes the
:)Illlei:.d’ (27°2%). Superphosphate is t -~ last (12%).

i i her: Farmyard
‘onsidering the direct and residual effects toget] _
munure? Os:?xlr(}sguiligrst’,e(fiﬁ}l%) and Combination of organics (63:2%) and
oil-cakes (58:3%) are second and third in rank.

i indivi ly are 3% times as effective
the whole, .organics are individually e 3% time: fec
58 n/)OaI:; 'linorganics individually (17'6%) and °‘combinations (63-2%) of
grgajr{‘i)cs’ are 1} times as effective as those (49-0%) of inorganics.

i indivi in * binations’
. ¢“QOrganic manures mdwn.lually or in ‘ combir

i il;lil:g?;yéto 3 'tigmes as effective as inorganics. ‘Orga.rélc: p!:ﬁ

ino lmnics” can be said to be intermedia.t_e in effectweness,A u thh

;)r;cg‘g; gecond crop, these gave the maxm}um ,lzlrllcreasi. e nrxl:))zlgver;_
' H - s
ifici osphatic ones are very beneficial. e re

:ll;ftggt(;l\?e{s’eli)t?;lerpdirectly or residually. Potassic fertilizers gave mostly

negative results.

Results of Manurial Experiments in India

irst : 1. For India as a whole, effect of different manures :
When f?$§/;€gstgﬁgﬁ is considered: The maximum 1%ms(t:t; glt\feglifd(;rlx‘
ield has been with organic manures, over no manure. Next, i .
Son bone-meal combinations of organic manure, Phosphatic manures &m !
?:xl'leyard manure but residually green manure gave the ;nag(;}numn?tr::e
and farmyard manure the next best. The residual effect of sodium
is practically nil and that of ammonium sulphate isnegative.
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Considering the direct and resi
tops the list followed by combin;:is(;g;l a(l)fe eogether . Green manure

8 . inorgani 15
manure, bone meal and phosphatic fertilizers. o [erilizers, farmyard

T .
ke performance of potassic fertilizers is very poor

2. Climate-war: 1In the arid zone
i e e o pady oo N
given the langost gielll(]i(s!- ertilizers in combinations and ingdim’dpoor' vo
and organics Plusyir{or ; noxt in order are the organic m&mll‘ew' l:l%u'y cally
fared badly in this re gamczl.l Curiously enough, combina,t;ios mflVldua‘uy
e oy i o lis%l-on’ft ough in the per-humid area or ante monares
; _ ped. st 5 after w'hmh come the in by Con ¢ TaTuLres

rgavics plus inorganics and last inorganics alone organic combinations

Viewed from the plant-food consti
‘ - onstitute :
the response of paddy crop $o nitrogenous tLZ“PP“ed by the manures,
increased from semi-arid to humid and humiq nures (moetly organics)

in order are N-K.P and N-P. X alone is not of fx‘:ug}exr-humid area. Next
uso,

3. Soil-war: The maxi
- 8 : The maximum response -
red, ferruginous, lateritic soils in whilgh t0 manuring is seen in the

. : . . o organi
combinations of inorganic fertilizers vop thegli:blc fianures alone and

The response in alluvial lands, 1
paratively less. Combinations of orga’nic();l:iu?:sdthbmc,k soils is com.
in the alluvials and loams fared badly in black soils ough they did well

Complete manure N.K.P gave the hi
next in order are N-P and P. Ign loams tll\%?:sit rofums in laterito soils ;

N-K-P. Black soils are the least responsive to I)Saéld?i!;;x‘slppnsa to P and
ring,

Jowar: (1) For India as a whole:— :
ytleld has been with farmyard manure, and Tllllies ngg;n ; o aizoct effeot on
other organic manures, (green manure) and oil-cakes “;‘icl'eased with the
the. direct a,nfi residual eff.epts are poor, due prObabl‘ . ith bone mea) the
moisture for its decomposition. Combinations of orya 0 lack of sufficient
are the next best to farmyard manure. Green ma,r% mies plus inorganics
organic manures or combinations of inorganic fortil o, Jombinations of

oil-cakes, while ammonium sulphate was slightly SuI‘)ziir:r&re on a par with

Residually also, farmyard manure toppe ;
being the next best. There are some residll)lﬂl(iffteﬁzet;mt';
inorganics and inorganic combinations due main] " organics plus
season, that is, the lack of rain or moisture in tl{ fo the effect of
tion. The rest have practically no residual effects © year of applica-

green manure

Taking the direct and residual effect; '

. 8 together :

is the bpst, green manures comne next, and coxibinal;;ionf armyard manure
inorganics, the third. Sodium nitrate is of negatj of organics plus
manures are without effect, gatlve use. Potassio

* humid zones.
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9. Climate-War: ¢ Organic manures individually were very good,
in semi-arid, humid and per-hmm_d areas, the effect gradgally decreasing
in the order mentioned. ‘Inorga'nlc's alone and combinations qf organic
manures were ineffective 1n semi-arid zones but were effective in humid
areas, Whereas the behaviour of combinations of organic combinations are
the opposite t0 the above in these climatic zones,

N-K-P (as organics or inorganics) are the best in gemi-arid zones,
N in per-humid zones and P in humid zones, Behaviour of N-P is the

game in semi-arid and humid zones.

3. Soil-War: In all soils, organic manures individually are the

best. The effect is more pronounced in black soils-

N.K-P (as Organics or Inorganics) is the best, especially on black
goils. The effect of nitrogenous manures increased from alluvial to loams,
loams to black soils, and reached the maximum in laterite soils.

Wheat: (1) Different Manures: The maximum direct efiects are
with ‘inorganic plus inorganics.’ Next is farmyard manure. Sodium
or potassinm pitrate is next to farmyard manure: and green manure is

next to sodium or potassium nitrate.

As regards the residual effects, green manure is the first, farmyard
d bone meal third. Organic combinations and sodium

manure second, an .
lso gave some residual effects.

or potassium nitrate &

Considering the direct and residual effects together, farmyard
manure is the best manure, Sodium or potassium nitrate and green
manures are the next. Bonemeal, combinations of organics or inorganics
or organics plus inorganics, all beha.ved alike, Ammonium sulphate,
super or K-Manures are not as effective as oil-cakes. Somehow P was of

negative use.

2. Climate-war : Organic manures individually did well in all the
climatic regions except in_ arid zones, _where organics plus inorganics and
inorganics alone, were ghghtly superior. The maximum response to
manuring is seen in humid zones.

N-K-P is best in arid and humid zones and N in semi-arid and per-
P is more effective in semi-arid areas than in other areas,

3. Soil-war: The response to manures in general is more in
alluvial and black soils and less in loams and laterites. Organics
top the list in all the, four types of soil. Organics plus inorganics are the
next best, inorganics alone or combined are the third, except in laterites,
where the performance of inorganics (7%) alone is superior to combina-

tions.
N-K-P is the best in alluvial and black soils and least effective in

laterite soils. N. is very effective in all the four types of soils, and
particularly in alluvial and laterite soils. In loams, N-P is the best.
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List of Experimental Stations :

1. Madras:  Aduturai, Coimbatore, Hagari, Koilpatti, Manga-
lore, Sirvel, Samalkot, Palur, Nanjanad, Nandyal,
Anakapalle, Marutery, Guntur, Bellary, Kasargode,
Taliparamba, Vellalur,

2. Bombay:  Alibagh, Arbhavi, Dharwar
gaon, Kumpta, Manjri,
Ratnagiri, Surat, Poona,
Koporgaon, Modibag, Karjas,

"3. Bengal: Mymensingh, Decea, Comella, Dogra, Faridpur,
Chinsura, Bankura, Rajashahi, Berhampur, Nur-
sory, Malda, Amrit, Nurser.

4. Bihar: Cuttack, Kanki, Sambalpur, Sabour, Bikramgang,
Sepaya, Baliya Purolia, Jamni, Khurds, Gaya,
Kharara, Banka Siwan, Nawada, Dharbhangw

5. Punjab: Lyallpur, Hansj, Gurdasp

ur,

6. U. P: Cawnpore, Muzafiar-nagar, Gorakhpur, Aligarh
Meerut,  Tarikhot, Pratapgarh, Shajahanpur,
Bundelkand,

7. C.P: Nagpur, Yeotmal, Powerkhera, Chindwara, Wara.

) seel, Labhandi, Adhartal, Tharga, Akola, Berar
Fgwn;, B_orgaon, Basin, Buldana, Chandkwari,
Sindiwahi,

8. Assam: Kamrup, Surma Valley, Sibsagar, Goalpara, Now-
gong, Kbasi and Jaiti Hilg, Jorhat, Upper Shillong
Karimgang, Titahar,

» Dhulia, Dehad, Jal-
Mokibaggadu, Nadiad,
Amalsad, Baramathi,

Manures and Fertilizers .

¥Farmyard Manure

Green manure l .
Oil cakes ! Orgenics
Bone or Fish Meal J

Organic combinations

Organices plus Inorganics

Ammonium sulphate 1

Sodium or potassium nitrate |

Super ete. Inorganics
Potassic fertilisers

Inorganic combinations

O AD TUAW -

[T

Important Crops:

Paddy, first crop, Paddy, second erop, Jowar, Wheat, Ragi,
Bajra, Maize, Korra, Sugarcane, Potato,

Green Manuring Semi-dry Paddy
By

DORAIRAJ
RAMANIAN'AND K.
M. K. VE?i:?ciTI?essEaBrch Station, Tirurkuppam)

In tho disricts of Chingleput, North Aroct end
v I8 8

. f the arca under padd f means of a
Condigts Tho oming s dovo i Juy - Augut, vy by mouns of s
con : {f the South « We A ) the South-
gorrt &fte?t;hshgnlsiﬁiged goil moisture, but in a nﬁ:m;}a?gs :i?ntheccwp in
progress w1 showers are sufficient to mamtm;: : § vth . East monsoon
West monsoona of growth. Affer the 01’1‘%3’, of the e igated from the
thlf ea&); i:;a;xgl?s get filled, this < semi- l;l v th pag :in{e]ivl;; gas & wet crop of
when crop is treated in the s 4 won is
tonks a‘nd];’h:{l?: fix:tz}r‘ne of gultivution an early l?OWl.Y;gth‘:’f ;gset,cofpthe
paddy. By ible, which atherwise would have to &Wt,m is the difficulty
zondered poss nsoon. The one drawback in this sys; v area is usually
'Nrorth-}f::ﬂﬁt l:.leoen maimre to the crop. The semliia};?; which does not
- applymglgh what little farm-yard manure s ava ron under semi- dry
manuaegw;zlcal'tloads per acre, Considering ?;:Z, La;‘gg&ehas to be improvised.
excee ! { preen manuring atside o

actical method of gree brought from outside
By D hods like ploughing in green manure i he results
Seve:}?lbmfz?éog:\;;ﬁ; gn% gt thge time ofd'%".w ;“é;{ﬁff o?l:}?(; g?eeiz matter
month belos: the decay and disintegr hen the green
were not satisfactory, a8 £ thy requisite moisture and when g
for want o q ) decomposed matter

were not complete 0 days before sowing the un : eds
Jeaves wers apphef;n% sowi);lg operations. Sowing the gre:r‘l‘ ‘:;:;‘::;; ee sirop
impeded Plougé]&ng alling out and trampling in the g::d however, gave
along :nth nf:nbh];, eﬁt@r sowing when the il‘OP wazr‘x‘;:xgcabe d from 104647
about two ing experiment was col ;
bettwl; zizugécaglszgsig‘;e%hod of green manuring semi- dry paddy.
0 tes

i he experi.
: e variety of paddy usged for the

Materials ?z?gd f’/?;;?z‘:zd;a;nbzhche predominax}t gex‘xlu- dryu;}e;;x‘et;grc.miﬁ;
ment o g tl{z {for the green manure was hmn;e. ’t a.d qof twg owing
tho pariod o as sown. The experiment consisted A two troat.
orop ke aunnhemlp Vlv’addy gsown alone) snd B. 'Paddylm er: wn witk
ments— A, Contre (Iaid out in ABBA manner with twelve rep ications,
g e ‘Z:Sring 2tol cent. The control pltits :;’:::'e‘ Sown o
e e by mt:xs of a go!;'ru drawn by man - power. X I;n e preted,
A ey meaowin of paddy, sunnhemp was sown ydra‘oe e o
plots, atve? tge El!‘nesogf paddy in lines 2 ft. apart. The séee o of sunnhemp
in between t 92(; 1b. and of paddy to 60 1b, per acre. gven gin weeks
worked out to hen the plots were irrigated, the sunn en(zlp cr(%;h ows
aftor saWing & end trampled in between the lines of paddy, e rged ii
“ror puneg O‘wlris:;ld and the weights of grain and straw were reco
crop was har

the sub - plots. . , .

" The experiment was conducted fll’;l%m 1?;%3«;(;{;; :izg a‘:}"g’;%‘ig‘i_ t;gg
. . t monsocon in &9y NS 49, A
failure qf fihe gg:ﬁugﬁed Ladly and the experiment failed. In 195(?—-—82;
the som - ryason failed, reliable results were obtained as the 'ezgperm‘x(en
thougb the s‘? lots which could be irrigated from an a.d;mxr:lni)gI el
';;z !:algﬂz: olfntge trialg in 194647 and 1950—'51 are presented below :

Introduction:
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1946—47.
Field Number - 4D.
Previous crop - Fodder cholam Sown :— 28—9—1946
Layout - ABBA repeated 12 times. Harvested ;— 26—2—1047
Size of sub plot 48 x W/ Sunnhemp pulled out and
Variety - ADT. 22 (Vadansamba). trampled in:— 17-11—1946

Treatments: A. Control.Paddy alone,
B. Paddy inter-sown with sunnhemp.

(1946—47 contd.)

] 3
Treatment Z’ test

. Critical
Particul ) Qeneral satisfied Standard .
riicutars Tt : mean or not error difference
A. B. P =006 P=005
Acre vield of grain )
in pounds ... 604 856 730 Yes 25-3 78'8
Percentage on . '
control (A) ... 1000 141-8 347 108
Acre vield of straw
in pounds ... 2030 2882 2478 Yes 7638 2685
Percentage on )
control (4) ... 10040 1405 373 1261
Grain:— B, A.
Conclusions :—
Straw:~ B, A.
1951~--"51.
Field Number—5F. Sown :— 291850,
Previous crop—Daincha. Harvested :— 25—1--1951.
Layout—12 x 2 randomised blocks Sunphemp pulled out and
ABBA manner. trampled in :— 10-10-1950,

Size of sub-plot—47 x 7/
Variety—ADT. 22 (Vadansamba).

Treatments: A. Paddy sown alone.
B. Paddy intersown with sunnhemp,

‘L’ test
Treatment : Critical
. General satisfied Standard ,-ribic8
Particulars — e~ mean  or not enfoar difference
A. B. P = 005 P =005
Acre yield of grain
pounds .. 736 041 839 Yes 54-38 160-00
Percentage on
control (A) ... 1000 127-8 1139 7-38 2295
Acre yield of straw
in pounds ... 3750 4066 3908 No 187-6 583:70
Percentage on . .
control (A) .. 1000 1084 104-2 500 1556
Grain:— B, A,
Conclusions :—
8traw :— Treatment differences not statis-

tically significant,
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: TP, m the results of the experiment in the two years
i [{,l;c:;;;::ﬁat?gizwing green manure and applying it in between the
i mayf addy have increased the yield of grain in both the years and of
lines o Pone gyzear. The increase of straw yield in 1950—'51 did not attain
m?t}?al significance. By adopting this method of green manuring the
:teo; l;r:)ﬁt in 1946—'47 is Rs. 37—6—0and in 1950—'51 Ras. 22—14—0

per acre as detailed below : 1946’—-47 1950—51.

Rs. A. P, Rs. A, p.
Co;t ;)ii extra pair for sowing sunnhemp——m L8 0 L s o
Costp f 20 1b. of sunphemp see.d 2 80 2 8 O»
Pulling out and trampling in the green .0 o L0 0

manure at 8 women per acre 4
) Total ... 8 0 0 8§ 0 0

i f paddy @ as. 2/-

Cost ;ﬁuﬁﬁm yield of paddy @ . 3180 2100
Cogt, of straw at 60 1b. a rupee . 1314 O 5 4 0
Total ... 45 6 O 3014 O
Net gain ... 37 6 0 2214 O

is method of green manuring is within the reach of every

ltiva%glr. When compared to the application of other manures like

c:oundnut;, castor, neem and pungam cakes, the oil cakes are not only
difficult to obtain but are more costly.

i th while trying the T. V. A, plan of indirect fertiliser
a IicaIt.ti;z.WOfn the next trial two more treatments—Paddy with super
agg Paddy intersown with sunnhemp with super may be included.

. Seversl methods of applying green manure to semi-dry

aa ?;:g{ed. Sowing sunnhemp along with paddy in between the

]iZes )(;f paddy, pulling out and trampling in the green manure crop 6to8
weeks after sowing gave satisfactory results.



Manuring of Rice in Malabar
By

A. ABDUL SAMAD and P C. SAHADEVAN .
(Agricultural Research Station, Pattambi.)

Introduction: In Malabar, rice is cultivated on three classes of
lands, those that lie irregularly along the ridges and slopes of low hills
where dry paddy is raised ; the terraced level type of lands that skirt the
lower slopes where a single crop of swamp paddy is grown and the flat

valleys that form the typical wetland paddy areas where two or three
crops are raised in a year.

The majority of the soils in Malabar are red loams of lateritic origin
with varying proportions of clay and coarse sand. They are generally poor
and are subject to constant depletion of finer fractions of the soil and soluble
plant foods in the torrential rains during the South - West monsoon period,

when 60—80 inches of rain are received within two months, june and july.

According to Ramiah (1936) typical rice soils should contain 40 —60
percent of clay and silt. The results of mechanical analysis of the three
classes of soils at the Agricultural Research Station, Pattambi, which are
representative of the predominant types of soil in the tract, are given in
table I.

TABLE L—Mechanical analysis of soil (percentages).

Double-Crop Single-Crop Dry Padd

lands ‘ landas };oils y

Clay 26-49 3278 BT
Bils 14:17 1179 877
Fine Silt . 1855 12:80 ' 16-22
Coarse Sand 4079 42:53 4840

It will be seen that the single and double crop swamp paddy soils contain
40 - 45 percent of clay and silt while it is only 35 percent in the case of dr
paddy soils. All the three types conta‘n a high proportion of sand. Soils
of the double crop lands show 41 percent and the other two classes 4348
percent, which is higher than the highest limit set by Jacks (1923) for
second class rice soils. Chemical analysis indicates that the soils are
adequately supplied with the major plant foods except phosphoric acid
and lime.

Intensive manuring of rice is not done in Malabar. The ryots do
realise the value of manures like green leaf and cattle manure for rice but
apply them in doses that seldom exeed 2,000 [b. per acre. No manuring
is given for broadcast crops of paddy, except g sprinkling of wood
ash at about 500 to 1,000 1b.:acre.

This paper is a brief review of bhg more impertant results and
conclusions drawn from a number of manurial experiments conducted at
the Pattambi Agricultural Reseax_‘ch Station. In all cages the layout was
in Latin Square or in randomised b}oqks, each subplot measuring not
less than half a cent. Results of statistical analyses are given only for
typical experiments conducted for two seasons and more,
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imental: 1. Application of lime: In view of the deficiency of
the soill;:sxg: ?:‘g::-ds lime ancf phosphoric acid the first set o{ experiments
was designed to find out the effects of lime and phosphoric acid on the
yield of paddy.

Lime was applied as finely ground calcium carbonate at the time of
planting in doses varying from 500 to 1,000 b, per acre. The results for
three years given in table II indicate very little improvement from lime,
the ¢ Z’ test not being statisfied in any of the three years,

TABLE Il.—Lime Experiment.

.~ 1. No manure, 2. Lime at 500 lb. per acre, 3. Lime at 1600 1b. per
TLreatments acre, 4. Lime at 2000 lb. per acre.

Mean yield as percontage on general mean,

‘Z’ test
1 9 3 4 satisfied S.E. C.D.
' or not
e R >
I Crop: ) . 800
1933—34 967 981 998 1056 No 3.25
193435 887 96-2 999 115-3 No 10-46 2‘5'69
193536 94°7 103 & 1006 1011 No 566 1385
IT Crop: . 1
1933—34 935 1025 100-4 103-3 No 495 1211
1834--35 962 1005 1007 1026 No 452 11-07
193536 961 1009 98-9 104-1 No 283 6-93

II. Phosphatic manures: (a) In one of the experiments in this
geries, bonemeal and superphosphate was compared with Am_mophos
(13/45 grade containing both nitrogen and phosphoric acid), with and
without a basal dressing of green leaf, The leaves were applied two
weeks before planting, phosphates at the time of planting and Ammophos
a month after planting. The results are set out in table III. Out of the
three years of trial, the ¢ Z’ test was satisfied in two years. -Green leaf at
4,000 Ib, per acre gave 16'2 percent higher yield than control.  The effect
of bone-meal and superphosphate wag not consistent but that of
ammonium sulphate was evident throughout. :

TABLE IIl.—Phosphatic manures experiment.

Treatments :—
1. No manure, .
2. Leaf at 4000 l1b. per acre. e
3. As treatment 2, plus Bonemeal to supply 30 to P, O,
4, do. Super phosphate 30 to P, O
5. do. Ammophos 30 to POy
6. Astreatment 4, plus ammonium sulphate to supply nitrogen equivalent in 3,
7. Astreatment 4, plus ammonium sulphate to supply nitrogen equivalent in 5.
8. Astrestment 3, plus ammonium sulphate to supply nitrogen equivalent in 5,

Mean yields as percentage on general mean.

1 2 3 4 5 6 17 8 'Z’ g E. C.D.

test

- Not
1933 —34 914 1005 100:3 1029 1044 1011 1035 959 satisfied 735 15718
193435 798 959 1046 1047 103°0 985 1088 106.7 ' 368 759
193536 833 995 103-1 98'6 103:0 98¢ 1070 1067 . 269 560
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(b) Kossier phosphate, which is a finely ground phosphate con-
taining 32 percent phosphoric acid was also tried withont any appreciable
efiect. The same was the case with

basic silicophos hate, a product
considered to be good for tracts deficient in 1i sy :

me. The manures were
applied to supply 40 1b, Phosphoric acid per acre,

TABLE IV.~Kossier phosphate trial.
Treatments :—

1. Green leaf 20001b. per acre plus 10 1b. nitrogen as ammonium sulphate,

2. 48 1 plus superphosphate to supply 20 ib, P, O; per acre.
3. Asg ] plus do, 301b, do.
4. Asg 1 plus do., 40 1b, do,
5. As 1 plus do, 60 1b. do.
Mean yield as percentage on general mean,
‘2 test
1 2 3 4 6 satisfied B.E. 0. D,
- Or not
193334 994 1010 1603 1006 987 Neo 170 3 76~
1934—35 975 999 1018 994 1013 No 2'65 555
1935—36 992 976 1012 1018 1011 No 228 492

HI. Organic manures: Since very consistent resuls were obtained
with green leaf and ammonium sulphate, the next line of work was
directed to different organic manures, .

(a) One of the experiments in this series comprised application of
green leaf, groundnut cake and cattle manure alone and in combinations
to supply 15 1b. and 20 1b. nitrogen per acre. (attle manure and leaf
were applied a week before planting and groundpyt cake at the time of
planting. The results for three years are Presented in table V. The best
yields are given by groundnut cake alone or in combination with green
leaf or cattle manure, the cake on the basis of 30 b, nitrogen per acre
recording 25 percent increased yield. However green leaf or a combi.
nation of leaf and cattle manure was more economical,

TABLE V.—The effect of cattle manure, green lesf and groundaut cake,

Treatmenis - —
1. Groundnut cake to supply 30 Ib. Nitrogen per acre,
2. Green leaf do.  301b. do.
3. Cattle manure do. 30Ib. do.
4,

Green leaf to supply 15 1b, nitroggn plus groundnut cake

to supply 15 1b, nitrogen,
otundmxt cake

0 supply 15 b, nit .
Green leaf to supply 15 1b. nitrogen & cattle manure o s

to supply 15 ib, nitrogen,

Cattle manure to supply 15 Ib. nitrogen plus gr

<

&

Cattle manure above to supply 15 Ib. nitrogen.
Groundnut cake alone to supply 15 ]b. nitrogen.
No manube (control).

©®2
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Mean yield as percentage on general mean.

‘7’ test D
.M. 8. E. satisfiedor C.D.
1 2 3 4 5 6 7 8 9 G M s
RIS e
I Crop:

312141000 126'6 1116 116-8 1121 119°2109°0) ‘ '
e 1333 135-?12321932 92:3 830 750 853 76:7:100 650  Yes 1274
;ggﬁg 116 3102-1 88-8102'5106 3100°¢ 740 92'6 83'1

II Crop: » . 4 836 623 839 817

. 7 751 95°3 994 4 . 0 512 Yes 1004
1937-38 1015 937 701 9o CHC o 54 873 1391100 6
1938-30 104'4 951 804 013 969 e

193940 1430133 8 119°9137:0132 4 120°1 106°8 121'81184)

- Conclusion: 1937-38  1°5:4°2:8:6:9:3°7
1938-39 1°5°2:°4°8:6:3:9°7
193640 1°4°2°5-°6°8°3-9°1

1 ificial manures: In this experiment organic
b)l.korga?&;g g:;ci::éz{ind green leaf were compared with Ml(:moﬁlm‘n
mante 13- ifos containing 22 percent nitrogen and 18 percent ph osp tomoé
sulphate & lgults set out in table VI, show that green leaf at the rate o
acd,  The reacre or ammonium sulphate to supply 30 1b. nitrogen per ?ctre
5’0(1))(1?(11:& It)ﬁ; best yields, on an average 312 j(;ercent é)vgr 1‘1 ;otr;xaﬂu;e rIc): :n:,
ree reen leaf recorde ) ,
;Vlllliézvis%tgl; :ﬁ&%ii%rglpsﬁ;?;};;,gwith 29 percent increased yield.
0

i tificial manures.
! TABLE VI.—Organic and ar
3. Green leaf
, Cattlomanure at 5000 Ib. per acre. 3.
Treaiments:— . 1:: 5!(1)](;100;1;8.1)6‘2‘ ac:e. 4. Nicifos 22/18 to supply 30 lb. nitrogen per

acre. 5. Ammonium sulphate to supply 30 1b. nitrogen per acre.

Mean yield as percentage on general mesan,

‘72’ test D
o .M. S.E. eatisfied C.D,
1 2 3 4 5 .M ar not
Crop: ‘1 765 936 716 952 '
I 193738 gg% g9.9 1162 1054 123‘2). 100 2:86 Yes 561
e 857 1056 1284 1132 119°6)
II Crop! 2 1031 1209 1086 1206 _ ,
1937-38 83.2 lmes-s 1378 1136 (278 % 100 212 Yes 416
igggjg 940 1012 120-8 108-3 112-8

ion: 1937—38‘—‘3'5'4-2.1
Colnloéura(:; 1938-390 — 3+5:4°2-1
198340 — 3°6°4+2" 1

' : fiect of green leaf was so
' “eaf versus processed leaf: The e af 3
(C)thf:a{he method of processing the green leaf by using it as a
marked later, was followed and the product compared with fresh leaves
manurﬁtle manure in doses varying from 2,000 1b. to 8,000 Ib. per 1acre.
and 02 ults presented in table VII indicate that there is very little to
gxl:)eogesbetween green leaves and processed leaves.
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TABLE VIL.—Processed leaf experiment.
Lreatment : ; Green leaf at 2000 Ib. per acre. 2, Qreen leal at 4000 lb. per ace.
. " 6000 " . 000 ’
?. Processed leaf at 2000 v ‘Ili Processed l2000 ’v'
9. Cattle m - 6000 ” 8, s 8000 '
)1, Cattle manure 2000 . 10. Cattle manure 4000 "
. " 6000 " 12. " 8000
Mean yieldg qq Peroentage on general mean
Kinds of organic manures,
'(}lreen Processed Cattle ‘2’ test
G“IS 13 manurs  satisfied  C.D, Conclusion
o . * . L. ) C. M Or not R
194243 060 013 gpp g 36 GL. PL. CM.
194344 1088 978 954 No 32
1944-45 997 101°0 894 No 50
Quantities,
‘7 teat
2000 4000 6000 8000 gns; '
b oo, ., fghefied  0.D Conelusion
o —
194243. 945 1003 1011 1038 No 44
194344 . 97°2 1000 99'8 1032 No 38
1945-4¢ 815 1002 1032 105 Yes 59 8000, 6000, 4000, 2000

(d) Different oi
results

n v valent doses of nitrogen,; ive increases
1n yield were recordeq with gen; progressiv

acre increasing doses of nitrogen upto 60 lb. per

TABLE VIIL—0j) cakes

at different levels of nitrogen.
Treatments . Groundnut cake,

Neem_onke and Castor cake at 0, 20, 40 and 80 1b.
Nitrogen per acre

Cakes only
Groundnnt ‘Z" teat
) cake Castor  Neem satiaﬂe:d C.D. Conclusions

e G. C. . or not B
I Crop: 194344 1017 ] 996 N; S

184445 100°5 926 1070 Yes 35 N.GC

1945-46 1028 1019 9592 Yeos 55 G. C. N.
I Crop: 194344 - g9, 102-¢ 985 Yes 42 C.G.N.

1944~45 9855 978 1038 No

1945-46 100-9 1008 985 No

1944-45
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Levels of Nitrogen.

<Z’ test )
' 60 satisfied C.D. Conclusions
0 o 0 . or not s
T es0 093 1022 1007 Yes ; 0, 40, 20, ©
T Orom + 104344 9 993 1022 1097 Yes 40 80, 90, %
: —44 889 992 102 ‘ ‘
T e lg:i——ﬁi 89°0 926 1046 1137 Yes 69 60, 4((;, j:)), g
:945———66 924 970 101’4 1091 Yes 5‘,6 :3, :0, ;0, :
: 77 1170 Yes 44 A , 20,
: —44 796 960 10
o 1923—45 %90 067 1082 1152 Yes 108 60, 40, zg, g
1245 46 §2-0 960 1030 1090 Yes 42 60, 40, 20,
Interactions.
Neem cake ‘Z’ test
Ground nut cake Cas_t:)r cake eom I o
A A

o 6 9 2 40 60 0 20 40 60 ornot
0 20 R

e . . . 36 11004 No 69
oy ' : -6 101°1 105°1 89'3 94°5 10
3—4 : 1 1018 1134 87'7 100 . o b
sy ors 102; l;)Sl: 110'3 84:6 890 978 987 91'8 96-2 1183 1312: YNes l;i
-8 91 . s | . 3 122 . |
45-46 :;5 97-2 1056 112'8 037 101°5 996 1129 880 923 ¢
12

. 110-0 82°6 927 1126 1235 Yes 7'6
Il Crop: w186 972 1087 110-0 82:6 92
. 2 102°5 1177 7186 " og. 07 No 15856
o gzi 1048 116 3 76:9 980 107 0 108-4 80'1 98:2 1180 12

1944-45 790 ’

-9 91-9 102'8 1126 Yes 172
.9 98'0 102 6 109-8 90°9 91'9 1
: 8 1065 92'0 980 1
1945-46 938 986 104

lts of
; Iphate : From the resu
) s and ammontum Su influence on the
i (e)trigle:{;; (v?;ef,s of%’:fnd that nitrcg.e;n hl:!.;is tl;e%r:tlmzzzt inlﬁdu °nce on bhe
Py O nd vield of wamp paddy, Ot cakes, &t Since the bulk of
rowth and yield of 8 found to be effective. iment was
sulphate Tore mdwuiir‘xl a}:ll?e form of organic manure, lan §§pﬁf.l mneirtlrogen
nitrogen has o gi?ﬁerem; organic manures to -s“,gpgxlph&te to supply
o srs lonstnd. i combinaion wih gmmoniy SYBLEL ') PRY
per acre, &ion t is seen from : increased yield,
25 b, pitrogen pel; actg, rqundnut cake gave the mail?:‘xlnn;;: economi}:ml.
that thle gfreen l;:ia;l e?inwi%h ammonium sulphate was
Green leaf com

ABLE 1X—Leaf, Qil Cakes and Ammonium sulphate.
T - N

1 a oniun sulphate to supply
- ppl 30 1b. mitrogeu, plus ammoniu p
. Castor cake t0 supply

. mitroget. _ .
2 éfsltt:n' onkegab0ve to supply 30 1b. nitrog

i on,
3. Qroundnut cake to supply 30 Ib. nitrog
' supply 15 Ib. nitrogen. {
4. Groundout cake to supplb
5. Neem cake to supply 30 Ib.
v ly 301 ivogen i lphate to supply
B Mo o :’l;“g: Ii nitrogen plus smmonium 81 p
. QGreen leaf to sup
! 16 Ib. nitrogen. .
een leaf alone, 10
g' (::nmonium gulphate slone, t0 8UP

10. No manuve.

plus emmonium sulphate to

i n. .
y 30.:::8:;"‘;3:5 ammonium sulphate io supply
n1 »

itrogen.
supply 15 b ply 15 tb. witrogen.
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o

Summary of results for organic manures

Castor Ground Green No ‘72’ test
cake nut Neem leaf Manure G.M. S.E, satisfied C.D,

I 2) (3) 4) (5) or not
1937--38 103'4 1062 96'3 1101 841 100 2'0é~ i'-es V 597
1938—39 1041 1095 1042 1014 81'3 100 230 Yea 488

Conclusion :— 1937—38, 4, 2, 1, 35
1938—39. 3, 2, 1, 45

Summary of results for ammonium sulphate and no ammonium sulphate

Ammonium No amm.

‘7’ test,
sulphate  sulphate Q.M. S. L. satisfied G.D. Conclusion
(n 2) or no
1937—38 110'8 89-1 100 3-43 Yes 10:00 12
103539 1160 840 100 249  ves 440 7
1939—10 110°5 805 100 393 Yes 1010 g

IV. Time of application of manures:
in two series. The optimum quantities of a
best time of its application with reference to
objects in one of the series. In the other the
reference to flowering time was determined,

Experiments were laid out
mmonium sulphate and the
time of planting were the
best time of application with

(a) With reference to planting time:
out in the second crop season (winter)
rice. The results indicate that the application of ammonium sulphate
fully or in part doses to supply 30 1b. nitrogen per acre a month or two

after planting is more efficacious; an increased yield of 23 percent was
recorded.

) The experiment was laid
with a medium duration strain of

TABLE X.—Time of applying ammonium sulphate with

reference to planting,
Treatments :—

Green leaf at 2000 1b. per acre.

As 1, plus superphosphate at 1 cwt. par acre.

As 2, plus ammonium sulphate to supply 30 lb. nitro
As 2, plus do. do. one month later.

As 2, plus . do. dr. two months jater.

As 2, plus ammonium sulphate to supply 15 1b. nitrogen at planting plus

15 Ib. nitrogen 1 month after,

As 2, plus ammonium sulphate to supply 1‘5 Ib, nitrogen at planting plus
156 1b. nitrogen two months after.

As 2, plus ammonium sulphate to supply 10 1b. nit

rogen at plantin
plus 10 1b. nitrogen one month late plus 10 ib, gitrogen two montﬁg latexg

&en at planting.

STk 20—

3

*»

‘Z’ tost
1 9 3 4 5 .6 7 8 B8.E. satisfied C.D.
Or not
P—1933—.34 90'9 926 952 1104 1006 102'7 101'6 106:0 4-8¢ No 1018
193433 853 898 96:7 1113 937 102'8 109'1 1114 388 Yes 7-66

1936—36 865 814 1006 1053 999 993 1086 108'4 427 vVes g gg
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't re e to flowering :  In this series ammonium sulphate

‘i)) 3%%"’;;{3;2; perﬁacre was applied six weeks, five weeks, four

to supPYy weeks, one week before and at the time of flowering. The

weeks, tno results are given in Table XI. It will be seen from these

three };iirtsthe application four weeks befort_a flowering secured the best
;ei:lllétsfollowed by 5 or 6 weeks before flowering.

Ti i i Iphate with reference
1.=-Time of applying ammonijum sulp
TABLE X ' to flowering.

Treatments i— L. Green leaf at 2,000 Ib. per acre.

i sulphato to supply 30 Ib. nitrogen
2. As | plus ammonium Sup 6 weeks before following.

3. Asl, plus do. 5 weeks before flowering,
4, Asl, plus do. 4 do.
5. Asl, plus do. 3 do.
6. Asl, plus do. 2 do.
7. Asl, plus do. 1 do.
8. Asl, plus do. at flowering time.
48
3 d
2 3 4 5 8 7 8 oM. eE® % 0.0, Conclusions
' )
N
Mean yields as percentage on general mean. P!
- 43,2576 8,1
38 09-2 109°6 1109 1119 107'9 107°2 1079 104'41 -
1937—-39 91-2 999 986 101'5 887 909 864 888 100 3:90 Yes 7-64 4’-2-’11.’6’8 5,7
8— ’ .
1239 40 97-1 100-56 103'0 1015 969 1060 935 98 4J 8.3.4235.1 5,7

t time of applying a concentrated organic manure like

(c)t ;I;};;eel:::s allso determined, The cake was appl.led at 20 1b. and

groundnu en per acre in full and in part doses at the time of _planting

40 1b. mtgof weeks later. In no year were the treatment dlﬁerencgs

a,.nd.?i &:nt with reference to time of application, showing thereby that it
Zloéllld (;)e applied at planting time or later."

combinations of manures: (a) Wood ashes:
. V. n?g:; T)::ng;ea?g Malabar to apply wogd ash to nurseries
Itis o c(()i ast crops of paddy at the time of sowing. No effect was
and brox cticad on the yield of transplant crops when wood_ ash was
however 0o urseries at the rate of 4,000 lb. per acre. An experiment was
applied o 1]ﬁlaid out, to sec if the wood ash improves the yield:
et lied to transplant crops. It was applied at the rate of 4,000 1b,
when a'ppver a basal dressing of green leaf at 4,000 1b. or groundnut cake
> 38r?b° er acre. The ash was applied first before transplanting.
ar & X 'erIi)ment was laid out in both the seasons, autumn and.
Tl'mtex('3 PThe results for 3 yearsset out in tables XII a, b and ¢, show
w;xmt ash alone contributed to an increased yield of 5-11 percent and
:h:t. its combination with groundnut cake rather than green leaf secured
the maximum yield.
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TABLE XH.—Wood ash Experiment
1. No manure. ' )
g. Wood ash at 4,000 1b. per acre.

. As 2, plug green leaf at 4
Green leaf at 4,000 ll: pe',?g(i::’.- per acre,

4,
5. As 2, plus groundnut cak
6. Groundnut cake at 400 lb? ;gf 2?:1-1:' + por acre.

Mean yields as percentage on control

Treatments :—

. Al test .
Ash application Noash Ash satisfied C D
- o or N0t ) Conclusions
I Crop: T e ————
194243 . 100 1080 T
104344 100 4053 e 13 Ash > Noash
— 1 .
II Crop: 00 195 Yes 58 ggn > Noash
ot oo 123 No g
194345 00 152 Yes 62 Am
18 Yos 71 aeh 3 pNooh
O as

Basal Dressings

No basal Leaf Ground. ‘Z’ tegt

dressings .
G nut cake sat
o N.B. LGN or‘:f;‘,et,d C. D, Conclusions
I Crop: e
194243 100 137 1136 T
Y ) TRsee—
1043—44 100 1072 1120 yes 2.2 g;c ch' NB,
1944—45 100 1107 1093 Yes 7 + L NB.
II Crop: G___L'_GNC, NB,
1942—43 100 1111 1067 Yes 57 oL
1043—44 10 1138 188  Yos 74 Wﬂ?, NB.
1944—45 10 U1 124 Yes 199 ﬁg'—mﬁ- NB.
Interactions == OI, NB.
1 2 3 4 5 ‘2 teat
6 satisfi .
— . or n:t(,j C.D. Conclusions
I Crop: -

1942—43 100 1087 12006 1167 1259 Y B3
1101 .
e8 139 5, 3, 4, 6, 2, 1

1943—44 100 1130 1174 1102 1227 T——
1161 Ye .

1944—45 100 1106 1181 1150 1235 1084 Y: 13.0 28241

e 99 834,26, 1

1942—43 100 1042 1172 1197 111'3 1 ]
086 Yes 80 31T
3, 4,5, 6,2, 1

1943—44 160 116'8 1363 1090 1435 115
160 . —
1044—45 100 1161 1200 1200 1285 1140 }71? ig-g 3 8 0

II Crop:

(b) Fish guano: Fish and fish |

some quantities on the West Coast, It igrgg::i?era::talways available in
for paddy but its effect in incremental doges remainedo
Fish guano was applied at the rate of 200'lb, to 400 11
without green leaf at 2,000 1b. and 4,000 1b. per acre 'F

the results in table XIII it would appear that a hj li?m tho trend. of
400 1b. per acre is necessary to equal the effect of lean,fg &?‘ 4d°sa8° than
acre. IFish guano at 400 Ib. per acre is as good as leaf at 2 06800 Ib, por
on an average 14 per cent increased yield over ‘no manure’ Ib. giving

to be investigated,
per acre with and

Manuring of Rice in Malabar 169

TABLE XIIL—Fish Guano Experiment
Treatmenis .(— 1. No manure. (control)
2. Green leaf at 2000 lb. per acre.
3. Green leaf at 4000 1b, per acre.
4. TFish guano at 400 1b. per acre.
5§, Fieh guano at 200 1b, per acre.
6. Tish guano at 200 1b. per acre plus green leaf 2000 ib.p er acre.
7

Do. 200 plus d. do.

Mean yields as percentage on control

be & good manure

T ‘2’ test
1 2 3 4 5 [1} 7 satisfied C. D. Conclusions

or not

I Crop: _ .
194445 100 1116 1244 1186 110-0 1280 1186 Yen 65 6,3,4,7,9,5,1.
1945—46 914 986 1118 975 9l'4 1082 1011 Yee 117 38,7,5,4,5,1.
IT Crop:

1944—45 100 1136 120°0 1275 1096 1252 1139 Yos 102 4,6,3,7,2,5,1.

(c) Phosphatic maunures did not give consistent results when
applicd either alone or in combination with green leaf or ammonium
sulphate. It was therefore proposed to try superphosphate alone and in
combination with manures like groundnut cake and wood ash. The
details of the experiment and the results for two seasons are brought out
in table XIV. It will be seen that the results, so far as the effect of

superphosphate is concerned are inconclusive.

TABLE XIV.—Groundnut cake, Woed ash and Superphosphate.

Treatments .— 1. Green Jeaf at 2000 ib. per acre.
2. As 1, plus cake at 500 Ib. per acre.
As 1, plus superphosphate 200 tb. per acre.

o

4. As 1, plus wood ash at 4000 1b. per acre.
5. As 1, plus cake 500 ib. plus suporphospate 200 lb.
6. As 1, plus cake 500 ib. plus ash 4000 1b,
7. As 1, plus superphosphate 200 1b. plus ash 4000 1b,
8. As 1, plus superphosphate 200 ib, plus cake 500 to plus agh 4000 Ib.
Mean yields as percentage on General Mean.
‘2’ tesv
1 2 3 4 5 6 7 8 G.M. 8.E. satisfied C.D.
or not
1 686 1043 071 976 1048 1133 1033 1075 100 304 Yes 632
[I. 932 1051 956 956 1007 1016 979 101'5 100 380 Yes 790

Conclusion :— I.—86, 8,5, 2,7, 4, 3, 1.
11.—5, 9, 6,8,7, 4, 3, 1.

(d) Compost manure: In order to put all the farm wastes into use,
they were made into compost and their value as a manure was determined
in comparison with farmyard manure on equivalent nitrogen basis,
The experiment was laid out in dry paddy and the results are encourag-
The figures for the past two seasons indicate that compost is

ing.
equivalent to farmyard manure and an increase of 138 per cent over ‘no
ménure’ was recorded. The experiment is being continued.
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VL Discussion of Results: The rosults would show that
the laterite soils of Malabar do not uniformly respond to phosphatic
fertilisers like bonemeal, basic silicophosphate, Kossier phosphate and
superphosphate when applied even at the rate of 50 1b. phosphoric acid
per acre. The effeots in combination with nitrogenous and potassio
manures also have been inconclusive. Other commercial products like
Ultraphos, containing 22 per cent phosphoric acid and Reno hyper
phosphate having 25--30 per cent PO were also tried without any
appreciable effect. Tt is known that the soils contain large percentages of
Iron and alumina in the presence of which the phosphates are converted
inté a fo.m unavailable to the plants. The whole problem of phosphate

deficicney and its effective application have therefore to bLe studied in a
-more intensive manner.

Though the soils on the West Coast are deficient in lime,
its application as calcium carbonate at the rate of 2,000 1b. per acre
showed very little effect. Experiments are under way to assess ite
influence at higher doses with and without a combination of green leaves
and aramonium sulphate, lime being applied at three doses 1,000, 2,000
and 3,000 Ib. per acre. The trend of the results so far indicate that an
increased yield up 4o 24 per cent is recorded by applping lime at 3,000 lb.
per acre-Such a large dose is hardly economical, but a study of this type
with concurrens analyses of soil would throw light on the reaction and

requirement of the soil and the best way of its exploitation for increased
crop production,

Of the potassic manures, wood ash has some effect in enhancing the
yield of rice. Its application has its limitations, as about 4,000 1b. per
acre have to be applied for any appreciable increase in yield. It has the
best effect in combination with groundnut cake which has secured 159
increased yield. Potash in the form of potassium sulphate also, it may
be mentioned, had very little effect when applied as 60 b, K,O per acre,
Wood ash is generally applied to the nurseries, bresumably for reasong
other than improving the yield. Experiments have shown however, that
its application at the high rate of 4,000 1b. per acro to the nursery did not
influence the yield of transplant crop.

The most important point that is observe
experiments is the consistent response of rice to
organic. It will be seen from the results that each of the three manures
namely green leaf, groundnut cake and ammonium sulphate to supply
30 1b. nitrogen which works out to 4_,000 to 5,000 b, of leaf, 400 1b, of
groundnus cake and 150 1b. of ammonium sulphate ber acre, brings about
an increased vield of 30 per cent or 400 ib. of paddy (rice in husk) per
acre. There is progressive increase in yields up to 60 1b, nitrogen,'a,cm but
40 1b. nitrogen per acre would appear to be the optimum, The best
combination would be a dose .of 4,000 1b. of green leaf or 400 Ib. of
groundnut cake as a basal dresglng a_nd. 75 1b. of ammonijum sulphate per
acre as a top dressing. ConS}stgnt with economy the dosage could be
proportionately increased to a limit of 60 b, nitrogen per acre,

d in all the manurial
nitrogen, organic or in.

It has also been possible to fizx the bqst time at
are to be applied for maximum productan‘ Groun
applied at the time of planting or sometime after,

which the manureg
dnut cake can be
A month before

" phospha
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i hort duration
i i for ammonium sulphate. For's
flowering 3 e bfligt(j)tg:;s the time would cpm_cxde with a mor;‘flh a}’;g: |
varieties 5 dor(: 2§e cagse of long duration varieties about 2 months a
lanting and 1
glanting. . | | .
ould be applied with advantage along with green leaf.

i icati 0 1b.
i i ts application at the rate of 40
is opteines IEZacli;ls zla,)g) green leaf at 2,000 1b. per acre.

Fish guano /c

i 14%

increase of' ; bta

A:r acre at which rate it is as @
P

-ailabili d decide the choice of manures
¢ and availability shoul rde ha

% caci?: wood ash and fish guano, it is fxeeesi:i:;y ;23‘3 2;’&‘%
like gro‘lgdﬁgum a.il’n at self-sufficiency aslregfa,rds lg(lle(i)r:a applied up. to

farmstead Sh¢ S shown that green leal cou ,
manure. rlalsreh‘l;;’fth advantage. It can be supp}emsnte{)d byhtcfart;:g
8,000 Ib. pe:;qa‘?"] nitrogen basis. The gr(;fn A 001113 (%)f lsrger;):eﬁe trials
anure on ¢ d ¢in situ.” As a resu arge-sca 4
ﬁltside or sown éﬁlr?dplt(ill;gghew ild indigo, Daincha, Crotalaria striata and

it gl ni zfi:cx;iafsa are the best-suited green manures for Malabar.
Sesbania

While the

i X r paddy in single crop
ixed crop with horse gram after pa
At g's 2:) rvrs}z:ﬁd give}: on an average 2,00 1b. of green rp;;vttez‘ol;:;
lands, WItlﬁ mfollglowing paddy crop. Daincha an((idCro}tlalarz;iggzgda gn 7D
acre for T10 harvest of winter paddy have
lands after harv ) i 2,000 1b. por
in doublo 670D cre and Sesbanta speciosa over 3,000
b. each toan a 0 iy o
average 8,000 field bunds, 2 Ib. of seeds of Sesbania sp
acrel.b Pl?ngtree(i:lr(:lr;%te: could be obtained from every 100 feet of bund.
150 1b. ©

i . Since the soils are found to be

VIL. P!e’ent:&l d gxu(::;)i(!lrlilcesagfld‘ro&l:e reason f_or tvhe' lack_ of response

deflotent 0 hmehg-s hStic manures needs more mtens;ve investigation.

to lim_e and P urlx)der way to find out their influence in heavy dggagl%s

Exporlgle]:tisozrewuh organic manures. Incremental doses upto .
mbi

. included in one
.0, i tal doses of green manure are inc in

er incremental dos : .
P,0, per acre ov dv of laterite soils with reference to their iron
e;periment. The study o

and alumina content is also envisaged.

i i een manure
ication of phosphatic manures to leguminous gr : o
Apphﬁﬁgm'lll“?Ap plag) would appear to be promising. dThe lclllv:vsiﬁtl
orop (a)'f:if) be continued with daincha in double-crog lands an
ation 1

indigo in single - crop lands.

i cast crop of autumn rices is a problem that
Manuntx:xgclglfeflh:dz?:ie?y on tll)le West Coast. Trials have 1nd1c?tgg
hes not beeln f could be brought and applied to such crops 31(‘1 g :nd
that green e]&d be sown as a mixture at the time of sowing pa vy, A
e rpor cog later. Another line of work is to manure the ngl erl
i St ly and see if this would obviate the necessity of a asaf
Smp ;:;ex;zlrveﬂ};e following autumn’crop without impairing the fertility o
ress

the soil.
| VIII. Summary: 1. Experiments conducted with nitrogenous,

tic and potassic manures conducted at the Agricultural Research
Station, Pattambi for two decades have been reviewed,
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2. The results with phosphativ and potass; o .
. . f a8y :
inconclusive. Wood wsh at the rate o% 4,{34}5[} ifgrigle?l‘z;:earza;% ﬁig
peroent incressed yield. Its best combination i with groundnut cake.
Rish gnano ab 400 1b. per acee was found to b a8 offiviont a8 green loaf ab
2000 th.; an increased yield of 14 percent was renorded

3. There is  consistent YEEPO ;
. - i sis N8 10 nitroge e i
being obtained with Iinereasing eloses up to 5 )b, n;ggggén i;ﬁ;ifff yield

Green leaf at 50001, . greundnut cake at 409 i :
sulphate ab 150 1b. per acte to supply 30 b, nittogen ﬁee{;y:g(éniﬁﬁgggg
30% increased yield, The best vombination would be a basal dressing of
leaf &% 4,500 1b. per acre and ammonium sulphate at 75 1) BENG

; ; b, per a 1o
tregsing. The dose of nitrope . p PeT acre as 10p
25(;)1}}. }fm acre. gon could be proportienately increaged up to

4. It how been found that grownduug
S g . cake can be ; :
planting time or two to four weeks after plenting ng})é?;é i?th: rxﬁ?
ammoniam sulphate is 2 month befoye Rowering, n

5. The possibility of growing oney
: 7 , 8 ow
production of seeds are outlined. £ R gresn manures and

6. Dry paddy was found to respond a
‘ A a8 mue
as farmyard manure, rocording on inereased yield Qih}i:fli?m?os& manurs
Jo%

7. Fubure lines of work ars indieated wi .

phosphatic manures and groen manure m;g,w'h reference o lime and
1X. Ackoowledgment: Thanks sre g

stafl of Agricnltural Resesrch Station P‘M&mag lffi;t ;’;‘gﬂbt?m of ti};e

were directly or indirectly counected with the conduggpkfigant, wﬁc;

experiments and to Srf M, B, v, Narasinga Rug b o Sm&:}u}z:m

Coimbatore, for gnidance and help as all timesg, ;. VRASY wpeciaiist,
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The Importance of Liming to the Paddy Soils of
Seuth Kanara
By

b N. ANANTHARRISHNA RAO
{Assigtant v Paddy )

and

K. HANUMANTHA RAQ
{ Buperintendent |
Paddy Broeding Station, Mangalore

I Introduction: Favoured with an annual reinfall of over 160
inches snd made up largely of hills and valleys, the distvict of South
Kanara is a land of rivers and sbundang vegetation. While the rainfall
provides an assured supply of water for one erop in_ normal seasons, its
distribution over s short period of fonr months from June to September,
with downpours lasting sometimes for days ab a stretch, causes an appall-
ing amount of erosion with all its attendent evils, Year after year, the
best part of the soil is washed away into the sea and valuable plant foods
are lost by leaching. Under natural conditions, it is probable that the
greater part of this erosion wonld have been effectively checked by
nature’s own mechanism,  When ons sees the sudden emergence ¢f
green pasture after the first showers in May—~—dJdune, one is tempted
to think that the pre-monsoon showers followed by a shott break
are intended by nature to prepare the grownd o fece the rigours
of the monsoon. But cultivation practices as adopted by tho average
ryot pay scant regard to soil conservation practices, so that a serious
situation is created in the agriculture of the district,

The poor fertility of the soils of South Kanara 8 evident from the
fact that the yields of importent crops like paddy, sugarcans and swees
potato grown in this district ate practically the lowest in the whole State
of Madras. With the exception of small stretches of land near rivers -
where the effect of erosion ig set off by the deposition of silt during foads,
the soil is shallow and mostly sandy. It may indeed appear atrange that
in a land of such plentiful rainfall, the average cultivator often hus ap
anxioua time even during the main segaon, because even g few days’ break
in the mongoon causes the plots in the single-crop aves {which constitutes
the major portion under paddy) to dry up and seriously affect the vields,
Compare this low retentivity with that of certain other parts like Nellore,
where, despite the Jower annual rainfall, it is stated that the paddy plots
retain moisture for a period of over three weeks.

Chemical analysis reveals a decidedly acidic reaction and & low
Yime status in the sotls of South Kanars; the pH in most cases ranging
from 55 to 6. Here then may be thoe key to the entire problem of low
fertility and poor retentivity assceiated with these soils, Crops like
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paddy and sugarcane prefer a neutral medium for the
it is natural to presume that raising the pH of the soil ¢
a favourable effect on yields. Lime is a great binding mater;

. rial
lack of it may be the factor responsible for the pgoor retlebnt;il\irriltd thi’
the soils. The presence of lime in the goj ¥, 0

SOil promotes the gyid e
of the organic matter and lime has P the oxidation

an - essential role
. o 1 i 1 n
conversion of ammoniacal nitrogen into nitrate o

8,
sufficient lime in the soil, the soluble form of morllgc:l}cl:?c abi%nci of
is converted into phosphates of iron and alumina which arep W
unavailable to plants. When it is  further
the bacteria, which are now definitely established to he essential §
keeping the soil healthy and active, also prefer o neutral rea,cti’u o
can visualise the chain 6f ill-effects that %an resylt from 5 ;m,kon(;
this important substance in the soil. Bacteria Play a special role ad
soils by helping in the aeration of roots,
of lime has also to he considered,
rove the inadequacy of lime in the s0ils of  South i
goor build of the local cattle which app anara s tho

arently results from the 1
calcium in the feed. It may not be out of place to mentior?d;xegg
that the inclusion of mineral mixture, as practised on the Paddy Breeding

Station, Mangalore in the feed of cattle, was found to he very helpful i
improving their growth and general condition. Y helpful in

ir best growth and
annot fail to exert

D.N. Wadia in his “Soils of India” gives a o
of the nature of the soils of West Coasb.g (6). “Ifaltfg:i::;le &segﬁ:".?
says the author, ‘““arc composed of highly ferruginous ang aluminoys
clay, poor in alkalies and alkaline earths, lime and magnesia beip
notably deficient. Laterite being largely product of moﬂqoonig
regions with their alternate dry and moist conditions, leaching acm:on i
these soils is complete, with the result that they are denuded rf1
exchangeable bases and other fertilizing constituents, giving to the soil °
more or less marked acid reaction. Becauge of the intengjve leaching 4 3
low base exchange capacity, typical laterite soilg are lacking in fex%;'['ré
and are of little value for crop production ” ity

Materials and Methods: With the conviction that limin
prove the solution to many of the ills of South Kanara 8oils, an oy eri
" ment was started at the Paddy Breeding Station, Mg o OXperi.
to assess the value of lime in increasing paddy ields, o 2
technique was employed with leaf at 4.000 1b, pt};r acre ,ﬁlds};l‘l)t fel:z
as the main treatments. The second Crop 8season was chogey for the
trial as the application of lime during the first CLOD season ig attendeq
with certain practical difficulties on account of the heavy raing and the
possibility of the lime getting washed out of the plots. plot with gp
assured supply of water in the lower area of the station was selectod f
the trial. Four replications were used, the treatments being random;j 05
in each replication. The size of the sub:plots ze
and the strain used was PTB. 19, a selection from the st
variety of Athikraya. Lime was applied and incorporateq abo
before planting, The soil from the field was analysed for pHui; ;tlalxlled:gs
lime content before starting the experiment.  Lime being more gy
indirect than a direct, manure, it was programmed

to observe the peg
effect of the application on the succeeding crop of first crop padg?li‘:la&l
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i : ons. The
i as conducted for a peuoc.l of three seasons.
the cxpeﬁmiiﬁf t‘ﬁe application in 1950—’'51 is under observation in ‘th'e
reﬁ;lélun'll‘%ee(;oil from each treatmont was analysed after each year's
field.

trial.

The summary of the results of 'the experiments for the past
three seazons is presented in the following tables.

: jon: (Tables I-A, I-B and II). It is seen from the

4i1 tDl?L?‘;fi‘g;t.ion( of lime at doses of 1,000 to 3,000 l(ll). per atcli‘:
tables that croased grain yields of 10 to 20 per cent during .
results 1n (jlnthi;d years of application, There was also a residual e ect
sooond A the ~subsequent crop, though this was less consplll-
of hm?l‘ %rlle II shows a rapid rise in the pH of the soil with ea(}x1
o ahl' s;tion the treated plots being mnearly neutral or on lt e
Yo aJpj‘pdwat the end of the third year as against the untreated. plots
alkaline & OH had more or less remained constant. The 9ﬁect o‘f lime }I}
wher_e the P H(is more perceptible in the leaf series than in the no lea
altering thet-,pt;ins;tica»l significance of interaction is, however. observed ogly
series, bulf g :econd year of application. The lime status of the soil has
during fl eorrespondingly with increased dosage of lime. The prog;essge
ooy oc tent perceptible with increased dosage of lime is _af;trl u_taide
fall in X c(')’cnr utilisation of this plant food resulting from higher yields.
to ‘."he~ S eorted by the fact that in treatment 7 (!egf 2,000 1b.) Whelx;e
This is su};p acre yield has been slightly lowered by vitiating factor83 t 1\?
e avsgigt has registered a sudden rise. In other words, the fall in
ini?ﬁt is the direct result of increase in yields.

i first year shows a more or less progressive
) The &J;lagy;l,ioifntt}:& availgble PO, with increased doses of lime.
increase u}:a,tic fertiliser had been applied directly to the crop but super
No phoip h}md been applied to the plot at ratgs varying f.rom 10(')1‘ l::.o
phosphate re during the three seasons preceding the experiment. hls
150 Ib. perl?c action of lime in the soil gains added importance from the
aspect of E‘ e'net per cent of the soils of the district are deﬁclgnt in
fact that lt,lid”y(s) It may be questioned, however, why, as in the
PhOBPh?“(I’\Ia content‘ the available P, O, also does not Progresswely
oo o't,h increases in yields. ~While one has to admit that soil
fall wi e complex and “often baffling, the explanz_xtlon may lie in
roactions ?I.mt the available P,0, found in the analysis may represeng
the fu?tt. rendered available during the period betwgen th{: harvest o
the portion in January and the taking of soil samples in April. A more
of th(:ecrggssibi]itv is that the P,O, rendered available is in excess of the
remot .

requirements of the crop.

i i ding green leaf,

ike in the case of most other manures including f

id Iljnelilfl:;:ts of liming are observed even after the very first a'ppl}-

reiliolria This aspect of the question deserves further study as it is
;)?)ssibie that the effects may continue for a few years.

. _— . . int
onomic aspect of the application of lime is a poin
which Trt;fayef)e mentioned in passing. The cost of 2,000 1b. of lime
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at the local rate works out to about Rs, 80'.
rightly be unwilling to invest this amour?g,l coanl:s(ildglrlien mtrﬁ;:g?t ot e
proportion to the advantage gained. The sale of lime %t a suli '(i's by
for ma-nurlal purposes in South Kanara is a subject that ma l;n flsefl rate
considered. It may also be possible for well-to-do lu,ndlobrrols0 t(r)mit;fxlfléz

some capital for two or three years in the s} imi
fertile in the long run. 1ape of liming and make them

Conclusion: The trials conducted so indi s
played by lime in increasing paddy yields, Sf::rre;:]d;zaz%: hefdeclswe role
tion of lime require fuller investigation. The tria} WI;S cs od the applica-
double crop area aqd effect of application to single cro 01:1 ucted in t.he
tp be_ seen. Evep in E}'mgle crop areas, it is worth conI;id reas remains
lime is best applied directly to the paddy crop or indir:ré?gg"het}.’er
applied to the pulse crop preceding paddy. The effoct off‘ J oy bemg
retentivity and the effect on cattle of straw and grass grow ming on soil
plots are worth investigation. An experiment has be‘fzn srtl ‘%Ver limed
station to investigate the deleterious effects, if any, of thar ed at the
application of ammonium sulphate to the soils of ’South Ig COntml!ous
the chief argument against the use of ammoninm syl hmanfxra. Since
depletes the soil of its lime content, it would be worth inliresf?g;:intglaﬁolt

w

far using ammonium sulphate (indirectly) in conjunecti =
get off the bad effects. ) junction with lime would

It may be of interest to know that in an experi
similar lines at Woburn, the application of amkrgglﬁlixl?;n:u(io?ld:cted on
rate of 2 cwts. per acre for several years in succession 3&?1 et}?t the
absolutely barren, the result being attributed to the aoidiﬁcat.e e 80il
soil. With the same freatment, excellent crops were obt;zlxined t}m“ of the
the period on adjoining plots to which lime was added, Deg _ter;lghout;
that the soils of South Kanara are highly deficient in pixos hoI;; e the fact
use of superphosphate on these soils does not ordinarily Iﬁoduz acid, the
improvements in yields, the poor response being attributed te ;r}llarked
lime status of the soils which results in the conversion of tlo e low
phosphates into phosphates of iron and alumina. An ex elf’ soluble
assess the value of lime in increasing the effectiveness ofp rlllment to
manures would therefore be useful. The above two PnOb]eI,)n osphatic
gpecial importance today since the use of artificial manures offes one of
the quickest methods of increasing food production. s one of
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TABLE I
Summary of Residual Effects of Lime

(i)—DosEs OF LIME.

The Importance of Liming to the

Criﬁcal
Difference.

General
10001b. 2000 1b. 3000 1b. Mean

0

Particulars,

Z’ Test
Satisfied
or not

1126

2070 Yes,

2143

2024 2138

1974

1949’50 ~

Acre Yield in lbs.

Yes. 1060

2496 2571 2620 2529

2428

1950-'51

do.

1056 Yes.

102-5 109-6 110-2

100

Percentage on Control 1949-'50

104-2 Yes.

102-8 106-0 108:0

100

1950-'51

do.

(i1) INTERACTIONS,

Critical
Difference

‘7’ Test
Satisfied
or not

General
Mean

1000 2000 3000
{(1b./acre)

Leaf Series Lime at

"0

3000

1000 2000
(1b./acre)

No Leaf Series Lime at

0

Particulars.

Paddy”Soils

2085 No-

2154 2189

1929 1985 2175 2161 2020 2063

Acre yield in 1b. 1949-'50

2602 2677

2541

2344 2450 2541 2564 2511

1950-'51

do.

100-0 No

103:5 1050

926 953 1044 1038 970 990

1949-°50

Percentage on

General Mean.

177

92-7

1950-'51

do.
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lanurial Experiments on Rice in W. Godavari,
(District Trials)

By

C. HANUMANTHA RAO, =, ge,, (

0. HA Ag.),
Superintendent, College Farm g

Bﬂpatlu

To maintain
aln the fy
every endecavour will havngq gupbly for an ever-increasing population,
productive power of soily i: o made for conserving soil fertility. The
grown and no adequate mlax:fl?:}llx reducod when successive crops are
: : ing $ . .
Madras, paddy, (ocoupying nearl {nl 18 made. Tho chicf food crop in
from an acre of soil, 48 11, of 51’\” million acres in the State) removes
41 1b. of Potash Nitrogen and Plxi‘Ogcn,' 23 1b. of Phosphoric acid an
clements that are required { hosphoric acid arve the two important
Potash, The main source orfI)addy, a8 our soils are sufficiently rich in
yard manure, compost g(;Ze(n) :&mnure for agricultural purpose is farm-
i li ¢ anures, * Puptti ]

:I‘he avallabll_lty of these manures to t atti mannu”’, and oil ca:kes.
To meet our immediate neod 8 to the area cropped is insufficient.

et S Y way s to go in for chomical

mannres —ammoninm sulphat,
two main clements require(ll) foret}ll\:(Il)a?lu({);rcgggphme  which supply 9

The results of a Jar

Ye . v
concentrated nitmgenous*‘a number of field experiments showed that

manures
Ay, They
anic manures, |

increased yields of padd
conjunction with organic’
compost and tank silt,

and phosphatic fertilisers have given
are advocated to bo applied 1
tke cattle manure, green manure,

In a review of the e
tment of Agriculture hay
are secured by judicious

Depar

xperiments condueted since 1930, the
paddy

¢ clearly shown that iner o of
doses of fertilisers. increased yields

Measures taken b i
€ y the A
through manuring paddy : Thegli\l/[c;étr‘gsal(?oe

partment in increasing production,
to supply chemical manures to

vernment sanctioned a Scheme

interest - free loans for man a tune of 60 lakhs of rupecs through

. . uring fi .
water supply is assured. The gscﬁst cro

‘ P paddy in all districts, where
period of the first crop P

tme commenced wit i
; ; ot with th anurin
addy in ten distriots, he m g

The benefits derived by the ryot were :

1. 100 1b. of ammonin

m
valued at about R, sulphate and 5

0 b,
25/- are supplied f of Superphosphate

2. A or each acre.
. : maximum amount . . i .
eight acres. 1t of Rs. 200/- is given to'a ryot if he possesscs

Superphosphate is supplied at half cost,

Manures are suppli
distance of eachpgillfﬁg ethrough manure depots within a short

The normal area under paddy in West
irrigated and 39,700 acres TaIn - fed. The aver

acre. Manuring of

aximum help to the ryo ] ;
:‘:r:l supplied with 2,066 tons ammonium sulphate

phosphate on loans. DBesides the above, ne
with 1,471 tons of amm

h payment between July 12 ' nd Oct
g?lst t(I: l):’i lakhs and covered 700 villages, with an

To sssess the increased y'ield obt
manures alone and in conjunction with organ

experimental p!
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Loans are free of interest, repayable in March, 1951, after the
harvest and sale of the 1st crop paddy.

Rvots who took loans in cash and in kind previously, were not
dgbarred from the manure loans.

Godavari is 7,00,000 acres
age yield is 2,000 1b. per
a . limited scale. An intensive drive to give
pany Ontdi‘nla short time was launched. 7,557 ryots
and 327 tons of super-
arly 6,000 ryots were supplied
ium sulphate and 98 tons of superphosphate on
Olr;rullast wepek and October. The total cost worked
area of 80,000 acres.

ained by the application of chemical
ic manures over no manure,
ots were laid out at the rate of 5 villages per each firka to

i 'y of results of these
. ber of about 150 experiments. A summary of re : .
a:O;?iln?:ﬁs is given below. They are In conformity with the yxelﬁ
gbtpa,ined from the manured fields, other than the experimental p]ots, a

over the district.

L

U

<1

1 i y 50 1b.
onium sulphate at 100 1b, with superphosphate at
A:xl'lgcxl'e an inc?eased yield of 3 to 5 bags per acre. [ Each bag

of paddy weight 150 1b. 1.

Ammonium sulphate alone at 100 1b. per acre recorded 2 to 3

bags per acre.

e alone at 100 1b. per acre and cakes at 320 Ib.

SuperphOSphat] to 2 bags increased yields in rich soils.

per acre, gave
One bag of cake and 50 1b. of ammonium sulphate gave 3 bags
of increased yield.

60 bundles each weighing 50 1b.) when applied with

Groon leal | bags increase.

100 Ib. of ammonium sulphate gave 3

i t 100 1b. and super-
icati f ammonium sulphate at 1
gl?gs};)(ifﬁgr;t gO Ib. in alkaline and saline lands gave 4 to 8 bags

increased yields.

In areas where there was a good vegetative growth but poor-

i lone when-
i d ith chaffy grains, superphosphate alon
sxge% eriL fmléeggsses ‘g; 25 to 13’0 %b. per acre gave increased yields of
Do 5 b; s Insuch lands the application of superp}_\osphate;
il(t)(:u;) isvgb.etter than ammonium sulphate alone or a mixture o

ammonium sulphate and superphosphate.

in i sed yields due to chemical_ manurix}g
The perconta;}ggvlzll)lrn(}}lr;;ahs:r ir)lr Joamy and sandy goils than in

;,V&Sckcféggf rthc difference in increased yield being 2 to 4 bags.
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10.

11.

12,

13.

14

"was completed a weeks
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Chemical manures applied twice in e i
] qual doses, one at th
of weeding and the other at the time of boot stage gave oenehblzg

increased yield over plots manured with the i
) ' 8am
manures in one dose, at the time of weeding, ¢ auantity of

Application of ammonium sulphate of 100 b, even at boot

t " . . .
52 4??{;,1;% 3{32%8?&9% crop (M. T. U, 3) gave an increased yield of

The emergence of the panicle and flowering was uniform and

earlier in the man .
unmanured plots. ured plots than in

Plots manured .a week before the
heavy rains recorded 2 to 3 ba
unmanured plots.

Yy were submerged due to
88 Increased yields over

Seedlings raised from manured nursar
do not contribute to increased yield
unmanured,

Y are of good growth but
:f the main field is left

Application of chemical manures at 100 1b,
and 50 1b. superphosphate recorded a net
Rs. 50/- per acre.

ammonium sulphate
profit of Rs. 18/- to

Every pound of ammonium sulphate applied i
7 1b. increased yields of paddy. P Ppilod resulted in 3 to

" jwo doses, (1) 1

- for planting and 8

]

Feonomic Dose of Groundnut Cake (as Manure) for
Enhancing Yields of Irrigated Ragi

By

B. L. NARASIMHAMURTHI, B. sc. (Ag.),
Seod Development Officer, Coimbatore

In the Grow More Food Camlmign one of the ways reco.mmended

for stepping up production is mapuring of crops. Ragi is an 1mporta,n§
millets grown under u-mgated conquns and as a staplg foo

crop among important in districts like Salem, Visakhapatnam, Chicacole
crop lf; 18 batore, where the crop is cultivated extensively. This
and o (is uéually manured either with farmyard manure, or by
grain crop in But in these methods due to limited availability of the
sheep perm'th%" increasing the dosage or extending the area of application
manures, 1e)l ond is & certain limit. As an alternative groundnut
POSS‘b,leb ey advocated by the Agricultural Department. since large
cake is elrflgbpe same are available in districts growing groundnut and
qu&.“mtw.? Oexm-ucting mills. With the idea of finding out the economic
having 0; ’ manure to ragi grown under irrigated conditions, investigations
dose o(i tus&t the Sugarcane Research Station, Anakapalle, during the
;::i%d ?826 to 1949 and the results are summarised in this note.

. , dirstrict rags is grown in all the three seasons of
In lel‘;?k?%)j}{;a i (Punasa, Mgay-%&ugust) “Main” (Pedda panta,
the yeal‘,]() ember) and “late” (Pyru, December- April). = The first
August- 20 L inder partly irrigated and partly rainfed conditions
seagon cx('log) :lstg ¢ of the rains received during this season and supple-
taking & ‘g %ft irrigation, while the next is entirely grown
m?ntxng Ity s only in the «late ”’ season that a purely irrigated crop is
ra}nfed. a4 therefore the investigations were confined to this
raised &;‘ Groundnut cake was applied on nitrogen basis at four
Boason 00 @) 50 Ib.- N, (2) 40 1b.-N, (3) 30 1b.-Nand (4)2)1b.. N
levels S,upp'rhes:e were compared with farmyard manure applied .in
er acre. 0 tons per acre and (2) 5 tons per acre (taking the last as
dard, being the rate at which the ryots apply). The experiment
stan M'ci out in randomized plots of 44x 30 links size (net 40x256
was Iai | cent), replicated six times. AKP. 3. ragi strain .was used
links or | seedlings of about a month in age were planted at
31 link spacing. The results are summarised below,
The results show that with progressive increase in the
d of the manure, there was progressive increase In yield as well;
08880 N gave the best yields closely followed by 40 1b. - N supplied in the
50 1b. - fg roundnut cake. But the enhancement in yields is not
form rgiongt" to the increased dosages of manure. The rates of grain
p?olléo er pound of nitrogen applied in the form of groundnut cake or farm-
yxed lganure varied from treatmont to treatment. Higher levels of nitrogen
ya jelds at low rates and lower levels of nitrogen gave high rates of
g:;rif:‘ yyields, in both the kinds of manures. Thus, the response
%0 manure was high in the case of lower levelsof manure and

 diminished as the dosage increased. The extra yields got by



Yo
[0 2]
[

gh the
manure,

So at some stage the yields could not
nut cake is recommended as the economic
It is considered not profitable to use

y low.
profits got in the case of different levels of manure

in both 50 1b.-N and 40 1b.-N 4reatments and thou

ase of yield wasonly just sufficient to cover the cost of

g the net
in the form of ground

o
ons as those at Anakapalle.

gher levels were proportionall
) prop
per acre under such conditions,

ring. Comparin
gin of profit was the same

gher yields than the latter, the incre
. Hence 40 1b.-N supplied

, grown under similar conditi

Xtra profit
i

ted rag
ke at higher levels than 50 1b. . N

compensate the extra cost of manu
it can be seen that the mar

former gave hi

additional dosages of manure at hi
and left no e

dose for irriga
groundnut ca
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Methods of Increasing Production in Coconut
Pl ’ By
S. G. AIYADURAL 5. sc. (Ag).,

Assistant Oilseeds Specialist,
Agricultural Resoarch Institute, Coimbat.ote.

Grain yield

Ibs

344

40-2
503
68-8
15:3
277

per pound of
N. applied
{ib.}

control
(%)
Rs.
26
2
23
16
3

Net profit
over

Coconut is an important industrial‘cro_p of India .and i§ intimately
connected with the economic and domestic life gf t:he inhabitants of the
coconut tracts of the country, India ra'nlfs third in world acreage and -
production accounting for about 3,000 million coconuts or 2 lakhs tons (zf
copra from about 1'5 million acres under t.he coconut. Of In'dl_a.s
Pl 1'5 million acres more than a million acres are in Kemla,. the remaining
being distributed over South Kanara, East Godavari and Tanjore
Districts of the Madras State and the States of Mysore, Orissa,

Bombay and Bengal.

Increased
11

grain yield
over control
(%)
42
33
24
14

o
o

£
o

2222

2483
20

TIndin has, now become from being an exported of coconut oil 25
years ago, & net importer of coconut oil and copra. This is due to the
foll in the production of coconuts and the growing demand for the
coconut oil resulting chiefly from the increase in population and improve-
ment in the industrialisation of ‘the country. Unfortunately, the
production of coconut has remained more or less static and the imports
of copra and coconut oil have been falling steadily. Prolonged preva-
lence of uncconomic prices for coconut and its products has resulted in
neglect of plantations and abandoning of Cultl}l'f‘i,l and mgmurml treat-
ments and consequent deterioration of the condition and yield of trees.
These have helped to widen the gulf between the supply and demand for
coconuts from year to year. If the coconut industry is to thrive and
establish itself as a paying concern and withstand outside competition,
maximum production of coconuts at minimum cost and creation of an
assured market for them should be aimed at.

Average

1212 1944

1508

171
1607
1133 1376

1616
71
Yes

1083 1340 2244
202

to 1948-°49)
1217

1948--49
746 1083
885 1267

878
781
25
36
Yes
105

139

(1946 -’47
SvMMaRrRY oF REsSvULTS
1950 2933 1120
2950 1779 3033 1059 1467
2633
Yes

1947—48

1748 2750
115

Grain and Straw Yields in 1b, per acre
Yes
334

There are two important ways of meeting the deficit; one is to
obtain, if possible, larger imports and tl}e.othe.r is to increase tl}g internal
production. The possibility of obtaining lncreas.ed guantities from
foreign sources has to be ruled out as there is a growing world shortage of
_fats and oils and the small surplus of coconut oil in some of the Eastern

" countries is hardly sufficient to go roun('l. The need for increasing the
production of coconuts in the country is therefore imperative. The
coconut is a perennial crop thc}x takes 7 to 19 years to ‘y_leld nuts.

‘Therefore the possibility of increasing the prpductmn by addx.tmnal land
under coconut is a long-term problem._ But it shpgld be posm‘bl(.a to step
up production to some extent immediately by giving the existing trees
sufficient care and adopting scientific methods of cultivation.

168

Yes

1946 —47
328 488

Grain Straw Grain Straw Grain Straw Grain Straw
113

... 1751 2733 1573 2917

(F) F.Y.M. 5 tons (control) ... 1500 2233 1389 2517
... 1816 2655 1685 2789

... 1676 2300 1671

... 2088 3017

... 1982
... 1898 2700

05) Yes

MANURIAL TRIALS ON RAGI — SUGARCANE RESEARCH STATION, ANAKAPALLE
05) ...

per acre)

Tt may be of interest to note that as much as 95% of the area under
coconut in India is located-in South India. In South India, Madras State
leads in coconut cultivation and therefore it is her duty to increase
production of coconuts during times of deficit of this commodity.

Groundnut cake

(A) @ 50 1b. N

Treatments (Manure
(B)@ 40 1b. N

(E) Farmyard manure

(C) @ 801b. N
(D)@ 201b. N

Standard Error of the Mean ...
If significant by Z test (P
Critical Difference (P

General mean
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Research work connected with coconut impr

in Madras in 1916 with the opening of four Reé)cgr\:imgngtvivoa;ssti;ar:?ld
South Kanara District. In Madras the coconut crop has been st'nd. 3
more extensiivey than in the other coconut-growing States in Indi“ xed
many useful results of economic importance have been obtained f: T}\,

benefit of the coconut grower. The results of Rescarch carriedort )
the different aspects of coconut cultivation such gg soils suitab]“ fon
growing coconut, selection of planting material, depth of pla Oti o
mauuring, intercultivation, harvesting of coconuts, and control ofpd(in -
and pets, and improved methods of coconut cultivation have ot bsea,ses
sufficiently popular among the coconut growers, probably due to we&cr;:)tm(;
publicity. There is, therefore, urgent necessity for the dissemination of
correct information in coconut culture to the grower as it will ¢ t?
help better cultivation and production of coconuts. greatly

A Note on the Economic Aspects of Manuring Crops

By

S. V. DORAISWAMY & K. MEENAKSHISUNDARAM,
(Agricultural Economics Section, Agricultural College, Coimbators.)

The level of manuring is an index of the economic or commercial
importance of any crop and the care with which the required quantity’
and quality of manure is applied directly reflects the esteem in which the
crop is held by the farmer. Thus sugarcane, plantains and tobacco
among commercial crops, paddy, cholam, ragi maize etc., among grain
crops are manured systematically and the farmer pays great attention to
this operation.

Since manuring forms one of the important operations in the culti-
vation of a crop, there is great nced to assess accurately the cost involved.
In the existing system of farming, our ryots are not in a position to say
exactly how much has been spent on each acre of land or for each crop in
the shape of manures. At times it is not possible to get at accurate figures
of manurcs applied, particularly of bulky organic manures like farmyard
manure, compost or tank silt ete., ‘The use of manures, natural and
artificial has become widespread and it is time now that the economic
agpect is clearly understood, before large inereases in dosages are
taken up, What is spent in the shape of manure has to be taken out
in inoreased returns, the value of the increase being considered more
than adequate, compared to the cost of manures. In this paper it is
proposed to discuss this aspect of the cost in relation to production of
crops and increasing of yields,

Importance of cost: The importance of assessing the costs
involved in the manuring of crops has not been realised fully by the
cultivators. The total cost of the manures should always be related to
the increase in yields obtained as a result of the application, so that one
is in a position to know whether the money has been well spent. It is
one thing to apply increased doses of manure and another to judge what
increases in yield have been obtained, as a result of the increase in
dosages. There are two things involved in this problem ; onec is the
increages in out-turn of the produce, the value of which is easily
calculated. The second aspect is the residual effect left in the soil which
is likely to give increased yieldsin the succeding crop or crops. This
second point, depends of course, upon the quantity and time of applica-
tion of organic or inorganic manures. It issupposed that there is no residual
effect duc to artificial manures. In any case, it should be possible to eva-
luate the actual cost of of the different manures used and the value of
the increased outturn of produce obtained on the basis of unit area, say an
acre for each crop raised. Generally the ryot thinks that all the manure
applied, including the organic manures, has been utilised by the crop to
which such manure had been applied and the value of the increased
yields has theefore to be set off fully against the total value of the manures
used, It is difficult also to judge how much has been retained and how
long the residual effects will last. This depends upon the nature of the
soil, time of application and the kind of crops raised. However, it will
serve our purposc in the evaluation of costs, if we assume that half the
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there is a tendency on their part to dump heavy doses of manures
tual increases in yield as a result

without relation to the possiblo or ac €
of such manuring pmctices_ Instances of upneconomic returns due to the

increased doses of manure may be illustrated in the statements, given
below with reference to sugarcane.

Anakapalle Research Station —Manurial Experiments 1946-47.

Increase of Value of

Net profit
profit over ~ mapure.

Cost of culti-

Quantity of  vation per acre  per acte.
Manure. control
Ras. Ras. HMRS. - Rs.

0 b ofN. .. 1050-10-0 "502—5-0
50 1. of N. .. 1081-11-0  387-15-U 15-10-0  30-15-0
188-13.0  127—5-0

100 Ib. of N. ... 1177-15-0 491—2-0

1501b. of N. ... 1189—0-0 366—3-0 63-14-0  148—6-0

2001b. of N. ... 1925-11-0 379—7-0 77-2-0  175—1-0

2501b. of N. ...  1242-3-0 988—3-0 14-2-0  192—9-0
t of Rs."85-10-0

For an increase of Rs, 30—15—0 worth of manure, & profi
197—5—0 of manure, a profit of

is obtained, Similarly by spending Rs. 12 .
Rs. 188130 is obtained. But further increase has not given an;;
Increase in profit and in fact for every additional dose of 50 1b. ©
nitrogen, jess and less profits are obtained.

omics of sugarcane and jaggery

when the econ )
meont, as given below :—

This is more marked )
for the samo experi

production are worked out

. Average yield Yield of jaggery Net profit Increase
Qu:lzfllltge of of cane per acre R over control
(tons) per acre (tons) > .

pe56 220130

0lb.of N, ... 4070
980— 20 69— 50

50 1b. of N. ... 47-06 5-177

100 ib. of N. ... 5207 6034 306—13—0 176— 0—0

150 1b. of N, ... 4099 5673 986 0—0 65— 3—0
49— 6—0

5430 270— 30

958—12—0 37—15—0

200 1b. of N. ... 4900
5436 .

250 1b. of N. ... 50-16

m in the case of 100 1b. of
r doses of manure have
he decline in yield,
the quality of cane.
for each
it should

The increase over control is the maximu
Rs. 176/- and furthe

nitrogen giving a margin 0

given Pl‘ogonignately g}ower yields. Apart from ¢
application of larger doses of manure tend t0 lower .
Henco it is necessary to work out the'econ_omxcs of manuring
crop and the optimum dose which will give maximum pro

be advocated.
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Variations of this economic dose of ma, ;

. ! C nure are . .
to region and from variety to variety. The economic 33:;0?;;1 r?;)m region
sugarcane is indicated as 1001b. of nitrogen for Anak”‘pullel r)(())%eﬁ) fo;'

y - . 0O

Nitrogen for Palur and Gudiyatham. Although hiohen i 4
with 250 1b. of nitrogen in the latter two stz‘mltgi(:nl:%]};m yields are obtained

-statistically significiant. This is illustrated below - ¢y are mot, however

Increase of Profit over Control,

Anakapalle Palur .
G
Co. 419 Co. 261 “éléyitll;,um
0 Ib. of N. - E

50 1b. of N. e 68— 50 :
100 1b. of N. . 176— 0—0 145—0—0 ?fi"lg"o

150 1b. of N, e 65— 3—6 214—0—y) 65*[’; r“O

200 1b. of N. e 49— 60 27800 o ;)ro
2501, of N. .. F—15—0  2160—0 190 3

Anakapaile with 100 Ib. of nitrogen has given g 1y )
and Palur and Gudiyatham gave Rs 276/ ?xnd I{Ls 1)]7"7%@ 0.1 ]{fx. 176/-
with 20u Ib. of nitrogen, after which the increase in Dro'ﬁt t;:;-dmtsl)bcuvcly
with additional doses of manures. 1as to go down

Economics of manuring of Paddy:  The maximum economic r
varies from from variety to variety of the sume erop. In paddy al ‘m ICt?lrn
varieties give similar returns for the same quantity of mmmrcy N S?’ notwo
experiment conducted at the Paddy Breeding Stution Coinl})('t];“.md' f_\n
similar quantities of manure to different varietics or straing i 1‘](_L Lo, with
Co. 12 puddy had given the maXimum return of Ry, 318__4 10(' [L‘?'Led that
of paddy when compared with Co. 26 and Co. 19, But whilg : o 2808 1b,
extra money value for the cost of manure which works out tL ;;Shesgmg the
(ie. 2,000 Ib. of green leaf at Rs. 6/-; 400 1b. of (. N mlo 8,722
112 1b. of super at Rs. 12—8--0 and 50 of ammars o ~0 Rs. 45/

pel ! ammon;j
Rs. 8—10—0) it is found that the net income or proﬁgng\l,? sulphate at
plots is only Rs. 73—4—0 i.e. the extra yield obtained only jlrxstmcl:\lrznu:id
y r3 the

cost of manure applied.  Among the varicties Co. 12 hag gioe.
worth of paddy more over Co. 19 and Rg, 7_1:;8‘@““ Rs. 121
Again, among varieties, the level of the fields i over Co. 26,

X ave a at i
over the yield of the crop between manured and unmam(xre%rf;;ttmﬁu(mce
‘ ots.

High level  Low level  Differonan

- : Cost
Co.12  28081b.  24141b. 3047 S
Co. 13 2254 1D, 15351b.  7191b, Ry sZ;

With the application of the same manure, Dlots in the bj
give a larger margin of profit than the plots in the lower le 101 ligher level
seen both in the crop grown in the main scason angd Secondve and this ig
similar manures are applicd to paddy crop for difierent seassea,son. When
second) the profit obtained is greater in the case of maip Cr;’ns {main and

casc of second crop. This is illustrated in the statement sho{a)vrtxhl?é;oin the
W
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(Manures 40 1b. of Nitrogen applied at different times)

- Ma‘,@,froph,,_ - Sgrconr({crop

T Bxcess yield  Rs. 51—14—9 Rs. 39— 6—0
Cost of manure Rs. 28—10—8 Rs. 28—10—8

Profit ... Rs. 23— 41 Rs. 10—11—4

Thus it is clear that cconomics of manuring differ widely with
regard to season, varieties and regions. Any improvement suggested
should bear specific indications of the net return obtained under particular
conditions.

Green Manuring: Special mention has to be made of green manures
from the economic point of view, particularly with reference to paddy.
It is possible to raise a green manure crop in the field itself with a small
expenditure of Rs. 10/- or less per acre, and the value obtained as green
manure is anything from Ks. 50/- to Rs. 70;-. This can give an
increase in yield by 10 to 15% over at least two acres. It has bheen
estimated that 15 Ib. of green manure is able to give an increase of 1 lb.
of grain 1i.e. by spending about half an anna for production
of green manure in the field we will be able to get about two annas worth
of extra grain. Economically this is most sound and can be adopted
whenever facilities exist. The same argument will hold good for
application of green manure to other crops under irrigation like sugarcane,
vegetables and fruits, inclusive of coconuts,

Optimum economic doses indicated from previous experiments: The
Department has been conducting manurial experiments in different
Research Stations on various crops. The optimum economic dose of
manures that may be recommended are indicated below for paddy and
millets.

Paddy: An ideal prescription for obtaining both sustained
increases 1n yield would be a basal dressing of 5,000 lb. of °
leaf and super or bonemeal at 20 lb. of phosphoric acid, followed
by a top dressing of 100 1b. of ammonium sulphate. Cost of manure
for” this prescription works out to Rs. 45/- and the extra yield that
can be obtained on an average may be reckoned at 705 lb. over
the normal of 1,705 1b. This leaves a good margin of Rs. 36/- per acre’
over the expenditure for manure. Since 15 lb. of green leaf are expected
to give one pound of grain, the normal dose of 5,000 b. of green leaf will
result in an increased yield of 333 1b. which may be valued at Rs. 38/-
apart from improving the condition of the soil.

Millets: The economic dose of nitrogen, phosphoric acid and
potash that are to be applied to different types of crops vary considerably
and have to be fixed with reference to soil and climatic conditions.
Application of fertilisers to supply 30 1b. of nitrogen (it is conclrd-
ed that ammonium sulphate is best for millets and about the

" game amount of phosphoric acid are adequate for “rain-fed

crops and 50% more for irrigated crops in the State. Ragi alone requires
heavy dosage of potash. The yields recorded in the various Research
Stations in the State vary from 14% to 160% in rainfed crops and 90 to
2069% in irrigated crops.  Taking the average for these as 879 for rainfed
crops and 1489 for irrigated, the value of grain may be worked out to see
how .far these manures are economical.
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Dryland Crops:

Normal yield 8791
b, y 5 1{\§rease Vﬁlsl'le Pll‘{(;ﬁt)
Ragi 7 - 720 V“Vh“w_m—(‘}‘Qg‘-mﬁﬁ‘g‘::o-;\*“‘““ T
Cholam 575 998 35~—8-(()) 2(l’~8__()
Camhu ves 55D 483 53-12—0 - ‘8—2——(0)

(Cost of manure is calculated as Rs, 44—8-_0)

It is uneconomic to manure dry land crops directly for hig} ’
\ igher

yields.
Irrigated Crops:

Normal yield 1489 increase Vah

X / as 10 P

- 1b. b Rs, Ir{‘;ﬁﬁ
Ragi 1,500 2,250
Cholam ... 1750) 2250 byy  189—4—0
Cumbu -~ ... 1,200 1,800 200 };g"“i‘*g

(Cost of manure is calenlated at 507, more o :
crops 1. e,, Rs. 66—1/2._0) ver rainfed

Of course yields differ widely, dependir . )
and the season in which the crop iz grolzvﬂ, aftgh(;:ll’gc}’lnwlg(l)lstllre avallz‘\‘ble
consideration the increased average yield at 87 fl_a“’c taken into
1489 for irrigated crops. Thus it will be seen thaéua%l rainfed and
obtained from millets under irrigated conditions thq, b return is
conditions. For rainfed crops which depeud upon the N under rainfed
it is not safe to advocate manuring. seasonal success

Conclusions: Consideration of the economic ag
is of paramount importance under modern condj
Cost of production of crops, though it always include
does not show how it far had been worthwhile
being made to reduce the cost of production 'by
the use of optimum economic doses of manure i
keep down costs in relation to yields, The
this is the large gain that may accrue to the
manures are kept down by controls. If normally price
down in parity with those for the produce, then the
not much. The test of efficiency of manures is their
the yields several times in terms of money value. Thigis r Uv
in the case of commercial crops. The ryots do not gen eany lmportant
account or consider the actual increase in value obta{i; 1 feke into
instalments of the manure applied, because they do not
accounts. Hence it is necessary to evaluate manures anq th lfeep Pgoper
capacities in relation to increased yields and to judge the eir economic
proper prospective, keeping in mind the cost involved inl‘eturns in the
the relation it bears to the increased returns. Manuring and

pects of manuring

8 cost of manurin

When attempts ar(gg
lmproved methods,
8 also a Necessity to

ryot when prices of
s of manure are kept
advantage gained iy
capacity to multiply

tions of farming, -

great advantage in’

ned by particular .

Fsseutial Oil Yielding Grasses and their Possibilities
' in ‘Madras State

By
C. RAJASEKHARA MUDALIAR, u. A,
(Government Lecturing & Systematic Botanist)
and

J. BAKHARAM RAO, B.se,
{ Assistant in Botany)

Introduction: Most of the food grains which man consumes as food,
such as paddy, wheat and millets belong to the family of grasses. There
are ,however, certain members of the Gramineae, which are put to other
economic uses. Many of the grasses yield oils of different compositions,
gome of which are credited with medicinal properties whilo-certain others
are very useful in perfumery and soap making. The commercially
important essential oils are mainly derived from the genus Cymbopogon,
Hack. There are about 10 species which are common in South India;
many of them occur in the wild state, while a few of them are cultivated
in limited areas in certain parts of the province. Another valuable
grass which yields a scented oil is Vetiveria zizantoides, Nash,
which is well known in Suth India. The essential oils exported from our
country to Europe and U. 8, A. during 1949—1950 amount to one lakh of
gallons, fetching about 66 lakhs of rupees ; the export reached a peak figure
of one orore and 14 lakhs in 1946 — 47, The possibilities of developing the
trade are enormous, but no systematic efforts are being made to exploit
these grasses, There are no large - scale distillories in South India; but a
few enterprising people have started small - scale distilleries and much of
the essential oils are the outcome of cottage industries.

Most of these aromatic grasses are indigenous to India and Ceylon
and thrive in many parts of South India. Varieties of these grasses
are cultivated in Ceylon, Burma, Java, Philippines, Madagascar,
Woest Indies and certain parts of India. The climate of certain parts of
our State is very congenial to the proper growth of these grasses. The
oil content of individual grasses vary and the yield and composition of
even the same species grown in different soils and climatic conditions
differs. Attempts have been made to collect some of these grasses and
plant them in the Botanic Garden at Coimbatore. This paper deals with
some of the important species in the State.

From early times these grasses have been utilised in medicine, in
various religious rites and in making perfumes. Of late a taste for these
oil grasses has developed and regular industries aro developing in
small scale in South India as well as Ceylon. There are great possibilities
for developing this industry in South India where there are about a dozen
species, out of which & few could be worked commercially at present.

‘Others can be made equally serviceable by carrying out trials in different

Jocalities, to study the suitability of the grasses to the soils.

Several authors have recorded the trials of these grasses
in their countries with details of cultivation, yield, oil content and
suitability to the soils. Sudborough (1918) stressed the need for careful
experiments regarding growing of economic species, and for evolving an
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gﬁec;ive method for extracling the oil
'ymbopogon species from Burma and discussed ;
:)zfz :g;:e Rggis;les. ]?iawd (}940) studied the pe&};ingzzgm;;c portance
nardy ﬁetweele’tin ‘mentioned that no significant diffe Cymbopogon
geeur bebws tlh e oil content of leaves cut from plants Pe}i{ce seems to
floy SOilaI“ ({) er plants which had no flowers. George v{th produced
e coon itions, ‘yleld of oil and cultivation meth%ds( f 24) discussed
( é/ndlefj ggn ﬂe:cuyomsi Wixts.) and Citronella grass (O 'n% Lemon grags
endle). as_ggox;a (1946}, Comber and Casgrove 1.76 i_zopagon.nardua,
zf ind perio ({ cutting lemon grass. Luthra (1041) g ) mention the
recora.§1n(,ig suitable profitable grasses. Menon and uggested methods
rec gnise the importance of Vetiver grass and ur( d Ttuyachan (1947)
intensive work to study the yield, oil content mromgae ett he noed for more
) © y ELC,

Rbind (1930) examined three

The following paragraphs give an ac
ggngl}: ;ss‘sfntml oils are extracted. 'The dizggglt;ti?)i s:fv en grasses from
3 uth India, their soil preferences, the quality of oil thes@. grasses in

escribed, assessing their value and possibilities of devat;rll(()1 thei “uses are
Pment,

1. Cymbopogon nardus, Rendle (Audro
grass): Citronella grass, is extensivelly gro
for the extract.iop.of the Citronella oil. & In § .
wild in the Nilgiris and Salem districts, It,‘i(;uth India it grows
well in sandy loams. The grass is propagated b reported to thrive
more easily than by seeds. Harvesting could be yd oulms Or suckers
leaves w_hlch are _nelther too old or too young yield }?ne thrice a year ;
No significant difference has been noticed in the o'r © best quality oil,
gathered t}efore ‘and after flowering, but oil extr 1 content of leaves
wag poor in quality. xtracted from dried leaves

pogon nardus, L, Git
: » I Citro
wn in Ceylon and -I}zlrl:

Citronella for export should contain n
: s . : t less th
Java Citronella oil is considered to be of th i an 85y - io] ”
g e best quality | o goraniol 7,
uality in the U. §. A

2. Cymbopogon citratus, Stapf. (Lemon grass)

Telugu : Vasana gaddi, Chi ;
Tamil : Vasana pilluj PP gaddi.
Malayalam: Vasana pullu.

Lemon grass is mostly cultivated i i
Ceylon, Burma, Java, Mauritius and Mala; 132(:1}'1):1(;111 countries such as
altitudes. The grass makes rapid growth on good ® preferably at low
Propagation of the grass is effected by the division well-drained soils,
spacing and c‘ultural practices differ from place to 10 f clumps, The
soil and climatic conditions. Prior to planting, the ]m})da_ce, according to
wg]l and mqnured and then the culms are pl’a.nted bef 18 to be ploughed
;‘a,ms. During the early stagss of growth the fuol‘e the monsoon
requently hoed to eradicate weeds, which often gj "rows should be
odour to the oil. The grass will be fit for harvesy a%tve 57 undesirable
depending on the climatic conditions and fertilit e; 4 t0 5 months
number of cuttings per year varies from 5 to 9 and t}},x of the soil, The
of cuttings could be had during the second year Ofe Maximum number
three or four years it is found necessary to re}')la,nt the cultivation, After
grass oil extracted from the grass has a lemon-like area. The lemon
The Citral content in the oil various from 70 to 859,(.10“" and taste,

employed in perfumery and for the preparation of Tonone, It is largely

~
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3. Cymbopogon flexuosus, Stapf. (Andropogon nardus, L)
«The Ginger grass’® or * Malabar or Cochin lemon grass .

Tamil : Chukkunari pul.
Malayalam : Chukkunari pullu.
Kanarese:  Anthi balai

The grass is indigenous to india and is found growing wild in
almost all the districts of the Province. Two main types are recognised
in Travancore and Cochin, the red-stemmed variety and the white-
stemmed variety. The grass grows best in a well-drained sandy loam
or on light, sandy soils. In Travancore State the grass is cultivated in
the northern district, in hill slopes and forest clearings. In Nilambur
(Malabar) this is grown in an appreciable ares and a small distillery .
is managed by a private owner for extracting the oil.

Propagation is generally done by means of seeds which are

soattered at random on ploughed ground in March-April. The grass
is ready for harvest by June after which cuttings can be had at intervals

of 80-40 days. Replanting has to be done every 6 or 8 years.

The ¢ Malabar or Cochin Lemon - grass oil” is exported to Europe
and America and a small quantity is also consumed locally.

Export of Oil from India to Europe and U.S. 4. %

Year Gallons Value in Rupees
19441945 1.21,629 32,12,243
1045—1946 1,50,790 7.013,862
19461947 1,33,390 1,07,45,131
1947—1948 84,053 36,56,595
19481949 95,824 24,07.671
19491950 . 82,166 42,07,1656

*From Wealth of Indis, Vol. 1,, 1950.

India has been the principal country producing this Lemon-
grass oil. In the recent years other countries as Gautemala and
Honduras have started the cultivation and production of thisoil, In
India there is great scope for increasing the area under this grass and
expanding our exports.

4. Cymbopogon coloratus, Stapf.

Telugu : Botha gaddi
Tamil : Manda pillu
Kanarese : Badai hullu

This grass is not known to be in cultivation anywhere, The species
is distributed as a wild grass from Tinnevelly to Anamalais. It is highly
aromatic and comes up well in dry areas. The oil extracted from this
grass is reported to be inferior to that of lemon grass. but the oil yield is
more than in lemon grass. Isolation of superior quality strains in this
species might be possible, as this grass has a very extensive natural
distribution in the dry areas of the South.

5. Cymbopogon martini, Wats.
« Rosha grass’’ or *“ Geraninm grass "
Telugu:  Kache gaddi
Tamil : Kavattam pillu
Kanarese: Kasi hullu,
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Occurs very commonly in South India and thrives well to an
elevation of 5,000 feet, T

wo varieties are recognised, Motia a.nd. Sofia
which are morphologicaliy indistinguishable. The Motia variety is not
gregarious but Sofie variety covers extensive areas, The commercially
important Palmarosa oil is derived from the Motig variety which is also
known as Rusa 0il or Kasl Indian geranuim oil. Sofia variety yields
Ginger grass oil, which, though not ag valuable as the former, is also
important commercially, In India Motig grass is cultivated in several
centres like Lyalpur;

yalpur; Malghat, Betul, Numar, Khandesh and Bombay.
The Sofia varlety is produced in Madrasg, Punjab and Bengal.

The Palma
Large quantities
The grass is

r08a oilis cxtensive)

are, ,exported t
valued as a peme

¥y used in India in adulterating Attar.
o Europe for uso in perfumery.

e g dy for lumbago, skin diseases and
stiff joints,
Ezport of Palmarosa oi] *

YeaF 7 Quantity . (gallons) Value (Rupees)
194445 B 7 7 12,10,883
1945’46 9,263 12,97,433
194647 3.802 7,19,438
194748 2,708 9,903,386
194849 7,950 10,05,473
1949 —50 14,075

23,88,270

* From Wealth of India, 1950, Vol. 1.
6. Cymbopogon caesius, Stapf
Telugu :
Tamil ;

(Kachi grass)
Kamanchi gadds
Kamakshi pull
Kanurese : Kamancha hully
Malayalam: T nehipul

It resembles ginger grasa in fragrance and broperties. More than
the leaves the flower heads are rich in oil content. The grass is found
wild in South India and is not cultivated. It is distributed throughout
the State upto an elevation of 2,500 feot, A small quantity of the oil i8
exported from India,

There are three
India, viz. C. Confertiflor
Haines, which are not v
oils and can be tried
essential oil industry.

Tuore species of (.
us, stapf,, C, polyne
ery common, Bt
on a larger scale t

mbopogon oceuring in South
uros, stapf. and C. gidarba,
these grasses also yield similar
0 study their suitability in the

Vetiveria zizanioides, Stapf.

Vetiver grass, Khus-khus grass,
Telugu ; Veltiveru
Tamil : Vetiveru
Kanarese : Lavanchg
Malayalam : Ramecham

This well-known grass is cultivated in parts of Tanjore, South
Arcot District and Malabar for their aromatic roots, Besides the extrac-
i il the roots are uged for making fans and window
mats. This gives a pleasant cool fragrance in the hot summer months.

much more extensively.
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; but it
. iffers from place to_place;
: tf'lh:ﬁmigllyas?n (:;gﬁl.'dmined ?“i angssavr;%}i’ciloazlrsa-
ic ; un
i ro planted 18" apart on tlif:s:}vhen the roots are dug
The rOOte%—I S:L%Ztii‘lg is done after lﬁl'lt(-iozmn'phe oil is highly Y{a.léxed
] t. ar. disial T oy s rded as
31121)%; the soil, an}(ll S:::p fiorfdustry, Medicinally tgi 3‘1716:‘2 1;:%;0 Craots
in perfumery a'ndhtr:ti" ‘and refrigerant. ’Il;uhq&g:f&na Chota Nagpur
a stimulant, d(l)alt)ittfck . and is cultivated in daI](V Igla,bar.’
in Punigb at'ﬁdlndui& in T}mjore, South Arcot an
and in Sou

. oy ¢ t
d Conclusions: No development of essential ofl industry
Summary and Con .

ic search is carried
. step a systematic . ifi-
ossible in India, until Mei fii;s;romgtic raw materials, The identi
re

! e met with.
i . a numbbér of forms are -
hgi)ﬁcugl:és:s yield oils differing (1)1;] glfiici?il;:ﬁ:y
8
i ding the nomenclature of tk}ese %EES:S’cha.racters, A
and q11a11§y. lczl{eg?lzle %o the uncerfsa,mibyf ?:hisspg - (Cymbopogon) o
is experienced of the taxonomy or th ity
demﬂfed ms‘;gf:}tli%ﬁtlior:]the interest of the grass oil i
therefore e ,

g conom
C ‘]tv.‘ V&te l’:he rasses m dl d 1 y 10
1} ffelenb cllﬂlablc con lt ons tO Sele(}', e

ains. incipal producers
and profitable str Travancore and Cochin wer% t;?nfl‘gl;la?foil? But of
Till recently -1-1;: “the Palmarosa oil and tieon o ihoso grasses and
in the world 0! t0§ls 1have taken to the cultiva
es
late other countri

. in India has
. ;ultivation of these din
titors, the cul istilleries are owned i
me our compe ent small disti
before they beco

t pres he oils that are
e scale. AtPp latar and t.
to be takentup c:)fu %::‘rgncow! Cochin and M:hose received from other
certain parts

as imed at for
to be as pure il must be aime
do not appear urity of the o
exported do T esgential that P
countries ; it 18

istilleries have to be
J Large distilleries 3 D
. eign countries. ¢ rveys, trials, cu
creating & market In fglrxe goils. By Syswlnmggjdsuustryycau bo doveloped
installed, for eﬁ;t'lf'iactilnigtillation methods, the
jentific
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Distribution of Silica in Relation to Resistance to
N < Blast’ Disease in Rice |
By

N. R. ADYANTHAYA and G. RANGASWAMI
. Assistants in Mycology
Agricaltural Research Institute, Coimbatore

Introduction : ‘Blast’ disease of rice caused by Piricularig oryzae Cav,
is kpown to occur in almost all b_he rice - growing countries of the world.
It is by far the most important disease in the Madras State, causing severe
losses to cultivators in the years when the seasonal conditions are
favourable for the infection and spread of the disease. The only effective
method of combating this disease so far known is by growing resistant
varieties. The problem of disease - resistance in plants has aroused much
interest among workers in yhe field of plant pathology and numerous
investigations have been carrxgd out on t:.he morphological characters of
the plant in relation to its resistance to discases.

Cobb (1892) was the first to find that the resistance to rust of wheat
varieties was- correlated with morphologlcal. characters, Hursh (1924)
fonnd out that the resistance of wheat to Puccinia graminis was correlated
with the relative proportion of sclerenchyma to collenchyma. Willaman
and others (1925) reported that the varieties of plum that are resistant to, |
disease have a higher crude fibre content, tough.ex" skin and firmer flesh”
than the susceptible ones, Melhpnder and Craigie (1927) found that a .
correlation exists between the resistance of barberry leaves to stem rust
and the thickness of the leaf as well as the resistance to puncture of the
outer walls of the epidermal cells, Lutman (1919) found tha the
thickness of the skin determined the resistance of potato tubers to scab,

ey

%,

Studies on the relation of morphological characters to . the
susceptibility of the rice plant to disease have been made mostly b
Japanese workers. Miyaki and Aachi (1922) found that the
of rice plant is correlated with the resistance of the pla

silica content vzf

nt to * Blast’ -
diseasd. This was confirmed by Kawashima (1927), Seki (1927), Ikari
and Kubota (1930) and Miyake and Ikeda (1932).. Onoder (1917). found”
that the silica content of healthy leaves of rice _pla.nts was larger than that
of leaves affected by Piricularia oryzae. Nagai and Imamura (1930) found
out that the varieties of rice plant that are susceptible 1o - B] 3t * disease
had a larger number of stomata on the eplderml_s of the pedicels of the
spikes, than the resistant ones and that exceselve nitrogen fertilization
tends to lessen the amount of mechanical tissues in the pedicel thus
enhanoing susceptibility of the plant to the diseuse. Hashio Suzuki (1933
made exhaustive studies on the an'atonm"xcal 'fqatu_?es of the rice plant an
their reaction to ¢ Blast’ and H elm-mthpgpgrmm dlgeagea~on dry and flooded
soils in Japan with resistant and susceptible varieties and soncluded that
the thickness of the outer walls and the silicated outermont ‘layer of the -
epidermal cells and the number of silicated betlifatm cells, silicated long
and shott cells and silicated stomata are, ghekter in resistant than.in
susceptible varieties and in the leaves of ricé plants

i 8 grown on the flooded
than on the dry soil; while the number of stomata 1068 not appear. to be

-

e W S M
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correlated with the susceptibility to disease. He also reported thut the
pumber of silicated epidermal cells per unit area of the leaf could safely
be used as a criterion in comparing the degree of silicification of the
epidermal tissues of the plant.  Akai (1939) concluded from a comparison of
the ash figures for leaves of rice plants from humid andarid nursery beds
that the number of silicated bulliform cells per unit area was greater in

lants from the humid beds than in those from the arid beds and also
that the bulliform cells are more easily penetrated by the fungus than the
long and short cells and it is possibly significant that the number of
gilicated bulliform cells varies in accordance with these different conditions
in the seedling stage.

There is thus considerable evidence to show that the resistance of
the ricesplant to ¢ Blast’ disease is correlated with the silicification of
epidermal tissues. Studies on varietal resistance of rice to ‘ Blast’ disease
was started in Madras in the year 1950 and Thomas and Krishnaswami’
(1947) have reported on the wide range of susceptibility to ¢ Blast’ disease
of different varieties of paddy evolved by the Madras Agricultural Depart-
ment. Studies relating to the estimation of silicated epidermal long cells:
and the silicated epidermal bulliform cells in the leaves of the seedlings of
20 cultures of paddy of varying grades of sasceptibility to the °Blast ’
disease were made by the authors and also the effect of graded doses of
nitrogenous fertiliser on the number of silicated epidermal long cells and
the silicated epidermal bulliform cells per unit area of the leaf in the
three establised highly resistant varieties and one known highly susceptible
variety was studied and the results obtained are reported in this paper.

Material and Method: Material: Twenty cultures of paddy of
varying grades of susceptibility to ‘Blast’ disease were selected for the study
and seedlings were raised in pots in paddy soil. The third leaf, counted
from the top, from each variety was cut on the 15th day and on the 30th
day after sowing and preserved in Formalin-acetic-alcohol. The leaf
was divided into three equal parts and only the middle one-third of the
leaf was selected for the purpose of estimation.

To estimate the effect of nitrogenous fertiliser on the number of
silicated long and bulliform cells per unit area of the leaf, material was
collected from the field manurial experimental plots laid out in ‘O’ Block,
Central Farm Wetlands, Coimbatore. The material comprised four varieties.
" (Co. 4, Co. 26, Ca 25 and Adt. 10) and 4 treatments (Ammonium sulphaté
to supply 40 1b., 80 1b., and 120 lb. of Nitrogen per acre and control - no
manure). The leaf material required for the estimation was selected at
random from each of the treatments on 14 —12—1950 i. e., 142 days after:
sowing and 60 days after application of the fertiliser. The third leaf from
the top was cut, the middle third portion of the leaf was selected as before
and preserved in the Formalin - acetic - alcohol.

. Method: (1) GRilicated epidermal long cells: The leaf was cut
into small bits of about half an inch in length and kept in te. . tubes and
_ macerated by Schultze’s maceration method *. Concentrated nitric acid was
s poured into the tubes to cover the leaf bits and a few crystals of potassium

sChamberain, C. J. (1924) Method in Plant Histology P. 137. The University
of Chicagp, Illinois. - E :
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chlorate added and then gently he :

and the reagents acted to makge theymat::?a(} ;1?11;;2 buTbll:Lezov:,ePe evolved
tube were then poured into a dish of cold water and thor - }f“ts of the
'Ij}3e peels were selected and stained with Safranin when°h°] ly washed.
gilicated structures took the stain and the silicated cells weon y_the hon-
Coupts of f;he silicated long cells were made under tl:'e Seen bright.
(Leitz - eyepiece 4 and objective 8). Twenty fields were ¢o etmlcroscope.
variety and the mean number of silicated epider unted for each

area was calculated. mal long cells per unit

(2) Silicated epidermal bulliform cells : s .
bulliform cells were estimated by tl{e ‘ szlézgmgh’e lﬁéltlﬁa&eg epidermal
the leaf material of approximately 2x 5 m.m. were cut froo k Pl_eces of
the midrib and placed in porcelain dishes. They were t,l}]: the gides of
slow continuous heat over rosette burner for 4 to en subject to

6 i -
bits turned to ash. The dishes were allowed fiours i. o, until the leat

t .
removed carefully with a camel hair brush dipped ;,)n i%?ili?&lzlgdﬁzig its
; on

glass slides in pure xylol . The silicated bulliform cellg in unj
counted under the microscope. Twenty readings were ’cak::: 111;] arca were
and mean number per unit area was calculated. each case

RESULTS

I. Silicification of epidermal cells in resis : .
The results of the estimatipon of the silicated et]:?&e:ga:ul:)‘:l?hggfl e
silicated epidermal bulliform cells in the leaves of thge I :uffnd the
twenty cultures of paddy of varying grades of susceptibility to tﬁ 1(;1.33 of
are given in Table I along with their maximum neck infection he diseage
recorded in the fields so far since 1943 in order to give a com Percentages
of their degrec of resistance or susceptibility to the diseaspara_nve 1dqa
relative silicification of the epidermal cells, It can be see with their
table that most of the varieties which have shown hj eﬁ‘ ;l'om the
susceptibility to the disease contain comparatively less e§ egree of
silicated epidermal long cells and silicated epidermal bulll'lfumber of
per unit area of the leaf. The varieties Co. 4 and Co. 26 whichl v colls
for their high degree of resistance have shown a s nifi are noted
number of silicated cells per unit area. gnificantly greater

IL The effect of nitrogenous fertilize e e
epidermal cells. It is generally observed that t.ixe :l;)p;ihceati;:}lc'ff'.“t“m of
doses of nitrogen to the soil tends to increase the incidenco fm?re“ed:
disease in the paddy plant. In order to find out whether etl(l) Blast
change in the degree of silicification of epidermal lon ere is any
epldermal_bulhform cells due to application of nitrogenog cfel]s. and
leaf material was collected from different treatmentg in ths emhz‘?"’
experimental plots as described already and the tsilica»tede Dideurial
colls were estimated as before and the results obtained aTe °p 'lderm'al
Table II. The average percentage of neck infeotions of the lSWen in
to the disease in different treatments as recorded in ¢ Plants due
during the season are also given against cach treatment, ° same flold

* Warner, O. (1928) Biologia generalis IV, 403—44g,

TABLE l——-Siixenficntion of epidenfinnl cells in twenty cultures of rice of varying grades of susceptibility to * Blast’ disease.

Mean no. of silicated epidermal .

" bulliform cells per unit are.

. Mean No. of silicated epidermal long
cells per unit area.

Percentage
of Neck
infection

Variety
or
culture

s. No.

30 days old 15 days old 30 days old

15 days old

Distribution of Silica

..................

-y nveVONALBL Y
RERR2LRRRS8SERIRISSE
ﬁwéﬁﬁ%b$¢$mmﬂmm"w”ﬂ”

.............

-

Co. 4
Co. 26
3185
§036
3273
2554
2744
GEB:* 24
Adt. 4
Adt. 6
Co. 20
Ptb. 10
Co. 19
Adt. 10

----------------

TABLE 11--The ?ffect of nitrogenous fertilizer on the silicification of epidermal cells.

~

Adt. 10,

Co. 26

Co. 26

Co. 4

Treatments.

8. No.

0-00

phate 80 b, N per acre 000

2. Ammonium sulpbate4d Ib. N per acre 0-00
4. Ammoniumsulphate 1201b.N per acre 0-00

1. No.manure (Control)
3. Ammonium sul

A — Peroentage of neck §nfooti6n due to the disease a8 recorded in the field.

201

B — Mean number of silicated epidermal long cells per unit area of the leaf
C ~— Mean number of silicated epidermal bulliform cells per unit area of the leaf.
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The results obtained indicate that i '

in the silicification of epidermal longt he;,?dls ai,z?llilfdency for reduction
resistant and susceptible _varieties due to the a‘pplicat?rm cellg in both
. fertlllzer. There was a significant reduction in the de on of nitrogenous

in all the three resistant varieties when higher doses of f ree of silicification
was apphed,_ _ However' in the susceptible” variety Al:iltm onium sulphate
number of silicated epiderms] long and bulliform cellg v, 10 the average
so small that the reductions due to application of ma 8 Per unit area was
be insignificant even at higher manure levels, fures were found to

Discussion. The data obtained in ¢

that a correlation exists. between the degree f)lf di::a?gv ° st
rice plant and the distribution of silica in its epidem;5 quslstance in the
ina few cases, in all varieties there was g corre: tlss_ue& Except
in the degree of silicification with an increase in It’_l?lndmg decrease
to the disease, the decrease in the number of silicated ° Susceptibility
cells and silicated epidermal bulliferm cells 1'unnine . epiderma} long
other. Maximum silicification was  observed parallel to eaqh
Co. 4 and Co. 26, which are noted for their high d:)n the varieties
to the disease, the most susceptible varieties like Cgrele of resistance
© Adt. 10 showing the minimum amount and the res{;o. 0"00' 13 and
these two levels. The lessening in the degree of Sil'r'a‘f? 8ing between
the application of nitrogenous fertilizer may be l?il cation due to
vegetative growth of the plant and want of ¢or ue 1o profuse

in the intake of silica to maintain the original leve] of rsifllc):(l){rilg i::.g increase
ation,

udies indicate

It is generally observed that the leaf infection ;
the neck infection of the plant due to th:fedbi{:eoaxz;els °
takes place both through the stomata and by piercin {,h
(1933). Whether the resistance is due to the p}gl s_e
offered by the silicated cells or to the chemical comy lqa‘l Obstruction
is a point to be investigated by further studies. Position of the Sap

Leaf infection

Summary and Conclusion. Studies relating
silicated epidermal long cells and the silicated
cells in the leaves of the seedlings of twenty cultur
grades of susceptibility to ‘Blast’ disease were magq
whether there is any correlation between the number 'Ofa.l‘? to find oyt
upit area of the leaf and the susceptibility of the :é lg?'ted cells in
d‘lsease. The effect of application of nitrogenous fo ot. Ings to the
silicification of the epidermal cells in the leaves of three 1: ilizer on the
and one known susceptible variety of rice was #lso studieq NOWn resistant

epidermal byllif
€8 of rice of vs,lr;r)il;:

o (i) It was observed that in the leaves of
varieties there were fewer silicated epidermal lon; nol;]!;: s Susceptible
epidermal bulliform cells than in the resistant varieties *nd silicated

(i) In two highly resistant varieties, C

maximum number of silicated cells were recorded, °. 4 and Co, 28,

(iii) There was a tendency for reductio
silicated epidermal long cells and silicated epid
per unit area in both resistant and susceptible
doses of nitrogenous fertilizer was supplied.

n in the numb
ermy.l_ bulliforme-x;:eﬁ:
varieties whep higher

orrelated with .

cuticle, Yoghi

to the estimation of
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(iv) In the susceptible variety Adt 10, the number of silicated
cells per unit area of the leaf was so small that the reduction due to the
application of manure was found to be insignificant even at higher
manure levels.

The results obtained confirm the findings of other workers
elsewhere, and may be helpful to the breeder in selection of the material
for *Blast’ resistance.
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PLATES

1. Photomicrograph of spodogram material of Co. 4 shéwing silicated
epidermal bulliform cells.

of epidermal peelings of Co. 4 showing silicated
epidermal long cells.

2.

3. " ' of spodogram material of Adt. 10 showing gilicated
epidermal bulliform cells,
4. v e of epidermal peelings of Adt. 10 showing silicated

epidermal long cells.

5. ’ ” of spodogram material of Co. 26 showing silicated
epidermal bulliform cells.

6. o’ s of spodogram material of Co. 26 showing silicated
epidermal builiform cells.

Note: B: BSilieated epidermal Bulliform Cell.
L: Silicated epidermal Long Cell.
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Influence of Nitrogen, Phosphorus and Potash op th
sneidence of Blast disease of Rice e

< By

0. §. KRISENASWAMI, 3. 4., B. 80, (Ag.)
Ag:icultuml Research Inatitute, Coimbat;)r‘e

The blast disease of rice ca . L ‘
Cav. is o disease of great gconomic smponafw‘feﬁb’s'op{;‘ cularia oryzae
intensity of its inoidence and the severity of the d”’mage“ India. The
ro{Oundiy influenced, apart from the V&I‘iet'&l.susceptig’.‘l';sed by it are
environmental factors. Among these, the factor relatin, 4: Y, by seversl
of the host plant 18 of considerable practical importance % Ohth9 nutrition
Previous investigations in Coimbatore by Thomas (1932) &0 g e rice grower.,
Suzuki (1335) and Sawada (1637) have shown that ap Hﬂgm Japan by
doses of nitrogenous manures is conducive to the dgv 019/ ion of heavy
disease. With & view £0. obtaining further infornmticme °¥m-ent, of the.
aspect & series of field experiments werg carried out relating to this
rogramme of @ ‘special scheme sponsored by the In d’?‘s part of the
soultural Research for the investigation of blast and f’: n(-, Couneil of
Madras State. Inﬂtlhis paper an account is ;i::; i}seaae

ﬁe 3{‘?’? sev?n years with the objectth?

eafion of varying levels of nitrog:n

of rice in the M
experiments carried out during

determining the effect of app

phosphorus and potash on the incidence of blagt in different varieties of

N ‘ of rice.

Introduction :

Experimental. Venue: The field experiments w i
tiands, Coimbatore unde: ore oarmied out in
r channel u}'xgated conditions

the Central Ferm we
over a period of seven years.

Material and Methods. Series I—I nfluence of nitrogen on the incide
nce

of blast disease.

Material. Rice varieties The five varioties tested were pure i 2
line

d the following types: (a) Highly susceptible to

~ geleotions and gomprise
Modegately susceptible—Co. 11 and (c) Resiatant

blagt — Adt. 10, b}
28. All the five are long duration varieties

Co. 4, Oo. 26 and Oo.

Manures: Twonitrogena

jgenous manures were used name .
-oake, at three levels The qllf; ,n t‘;‘gm&m&m
. -

oundn

. sulphete snd b
Jevel varied sccording to the nature of the experiment

manures st € o x
14 and Is mentionsed in the table correspondi
All the experimental plots inoluding the outeki ponding to each year,
e groen loaf per ac%e. outskirts received & bagal dressing
- payout: Randomized block (Split plot), repli -
furnished in the appended tables. P ‘P h Arephqu-,ed_ Details are
T, Method :  geodlings were raised in separate m )
lantﬁa.after sn :intervalnof forty to fortyﬁx days i:‘::z ;;;:tsfnd trana:
snd with s apaoing of 6 inches between plants in the row. g% apart
taken to dee that equal number of plante were planted in onch are was
1 established, the plots wers. bunded on lel’bg;g)t.
- es

_ After she‘Pg:ﬂ@ were W9 G
‘g0 prevent irrigation water from passing from one plot to
¢h after transplansisg, a8 g ;lgogﬁzgémg'fhe

lied one mon
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Observations : Periodic observations were 1
of disease. Observations for leaf incidence wé:: :::ggsg f%n :h
selected plants in each plot, as light, medium and beav oy random
‘chart and” arithmetical values were assigned to thesey : Bt per & guide
computing data. Neck infection was recorded for each till:r °gories when
computed as a percentage. Each sub-plot was harvested paratars and
the yield of grain and straw recorded. Separately and

RESULTS.

. TABLE 1.
Effect of varying levels of nitrogen on incidence of ¢

. i
Layout: Randomised block (Split plot). tease, 194445,

Treatments : Varieties tested :
(1) Amm. sulphate at 1 cwt. per acre (1) Adt. 10 (g .
@) . " 2ows. @) Co. 4 (Re Susceptible).
(3) I Iz 3 cws. v Rep]icatious: 8. ).
{4) Groundnut cake 3 ewt. ' Area of plot : 2(° x 10’
fg; ”» 11 g CW:. ” sArea of Sub.plot: 20’ x5
ad 5 cwt. ” acin b o
(1) Control (No Manure). pacing between rows : | goq4,

Spacing between plants in rows: ¢ inches

Incidence of leaf .
infection Incidence of
(Category neck infoction
values assigned) (IN Percentage)

Treatments Yield of grain
in

ounces

Adt.10 Co.4  Ads. 10 0o g  Adv.100o. 4
. 0.

1 Ammonium sulphate 1 cwt. 1422 0.0 4738 g.34
2 " s Zowt, 2265 00 5878 485 528 1019
3 . . 3owt. 2705 00 6085  3.70 474 1038
4 Groundnut cake 3owt. 1645 00 4798 547 491 1139
5 o » Gowt, 1752 00 5413 443 25:3 100 9
6 » o 9ewt. 1543 00 8102 g4 92 1087
7 Control (No manure) 1457 00 5389 614 56:8  124.¢

Standard Error : 209 ' 41'6 1094

Critical difference : 60°3

Bignificance at 5 per cent level

TABLE 11

Effect of varying levels of nitrogen on incid .
Details as in Table L. idence of disease, 1945-4¢

Incidence of leaf ' ,
infection Incidence of

8. i .
No. Treatments (Category neok infection Yield ;’: 8rain
values assigned) (i percentage) ounces
Adt 10 Co.4  Adt. 10 Co. 4 Adt. 10 ¢

1 Ammonium sulphate 1 cwt. 762 00 138 00 ’ 0.4

2 ' »  Z2ewt. 997 00 161 00 lg;:g 102:5

3 ,, . 3 cwt, 1380 00 218 00 18- 1123

4 QGraundnut cake 3ewt, 692 00 12'8 00 _8 132-2

5 ’ »w  Bcwt. 1075 00 188 00 1(95;'3 972

6 . v Gowt, 1213 00 188 g 1038 1130

7 Control (No manure) 530 00 139 00 0 110

Standard Error: ‘ 09 92-7 1054
Critical difference : 2.6 . 36
Significance at § percent level No  Yes ;90:

e incidence
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TABLE 1IL
Effect of varying levels of nitrogen on incidence of disease, 1946-47.

Layout: Randomised block (split plot).

(1) Adt. 10 (Susceptible).

(2) Co. 1l (Moderately resistant
Replications 6. | .
Area of plot: 20’ x 10°.

Treatmenis : Varieties tested :
() Ammonium sulphate 1 ewt. per acre
(2) . e 2 cwt. "
(3) . " 3ewt.
(4) Groundnut cake 3 ewt. '
(5) " ” 6 owt., »

(6) " " 9 owt. ,,
{(7) Control (No manure)

Area of sub-plot: 20’ x 5.
Spacing between rows ; 1 foot,

- 8pacing betwoeen plants in rows : 8 inches.

Incidence

ofleaf 1. idence of Yield of grain

S. T infection s . {
reatments neck infection in
No. (Category (in percentage) ounces

values assigned)

Adt. 10 Co. 11 Adt. 10 Co. 11 Adt. 10 Co. 11 -

1 Ammonium sulphate 1 owt. per acre 1397 590 334 39 735 87°5
2 . »  Z2owt. 243 938 367 61 668 1030
3 v v 3 cwt. - 312-7 1258 482 7 607 1090
4 Groundnut cake 3ewt. o, 1145 562 382 590 707 941
5 . » 6 owt. ” 2063 698 431 77 730 1086
6 - .- 9 cwt, » 2680 875 472 165 696 102.0
7 Control (No manure) " 1007 31'7 306 656 643 87

Standard Error: . 13-3 21 3-6

Critical difference : 371 62 10’6

Significance at 5 percent level Yes Yes Yes

) TABLE 1IV. *

Effect of varying levels of nitrogen on the incidence of disease, 1947-48

Layout : Randomized blocks (split plot).
Treatments :
(1) Amm. sulphate 2 cwt. per acre,

2) 3 cwt. per acre.
(3) [ 4 owt. ’"
(4) Grouandnut cake 6 cwt. ,,
(5) . 9 cwt. »

e .. 12 ewt.
(7) Control (No manure)

Varietics tested :

(1) Adt. 10 (Susceptible)

(2) Co. 11 (Moderately resistant)
Replications : 6

Size of main plot: 20’ x 10’

8ize of eub-plot: 20’ x §’

Spacing between rows : one foot.

Spacing between plants in rows : 6 inches.

Incidence of leaf Incidence of  Yield of grain

infection (Cate- neck infection

8. No. Treatments gory values {in percen- o
) assigned) tage). ounces
. Adt. 10 Co. 11 Adt. 10 Co.1l Adt. 10 Co. 11 -
1. Amm. sulphate 2 cwt. 300 00 65 02 1192 1210
2. . s 3cwt, 52:0 37 130 00 133:3 * 1245
3. . »w 40wt 120°5 47 197 02 132:3 134:0
4. Groundnut cake 8 cwt. 351 00 61 02 1237 1247
5. v 9 cwt. 465 33 11-3 01 13456 125-8
6. " 12 ewt, 1023 - 40 - 206 0-2 1370 149-7
7. Control (No manure) 275 00 70 01 103-0 1118
i
Standard Error : ' 69 11 41
Critical difference : 204 32 120
Significance at 5 percent level : Yes Yes B Yes




208 . The Madras Agricultural Journal

TABLE V.
Effect of varying levels of nitrogen on the incidence of diune,I 1948.49
Layout : 8plit plot design (Raendomized block) o '

Treaiments : Varieties tested :
(1) Amm. sulphate 2cwt. per acre. (1) Adt. 10 Susceptible)
(2 4owt. (2) Co. 4 (Resistant)
(3) ” 6 cwt. 1] (3) Co. 26 "
(4) Groundnut cake 6 cwt. . (4) Co, 26 "
() B 12 cwt. ,, Replications: 4
(6) 7} 18 cwt. T Area of plot.: 18’ x 8,
(7) Control (No manure) Bpacing between rows : one f a0t
Spacing between plants in rows: 8 inches
Incidence (oi leaf Incidence of
8. ‘infection (Cate- neck infec. X .
Ne. Treatments gory values tion (in Yl;:llfi of grain
assigned.) percentage.) unces,
Adt. Co. Co. Co. Adt. Co. Co. Co,
104 26 28 10 4 2 25 ‘:ﬁ“- go. 2%0. %Z'
1. Amm. sulpbate 2 cwt. 00 0°0 00 060 00 0000 00 R . i
2. . P S owt. 00 00 0:0 00 00 0000 00 %gg-g ;?é-g %?3-3 -
3. . 6cwt. 00 00 00 09 00 00 00 00 2508 2223 3199 2103
4. Grondnut cake 6cwt. 00 00 000 00 0-0 0000 00 1648 1750 189°3 284.-5
5. 12cwt.  0°0 000 00 0-0 00 0000 00 234:3 217-3 Y 180.0
8. s 18cewt: 00 00 00 00 00 0000 00 3028 223'é 81 2190
7. Control (No manure) 00 00 0'0 00 00 00 0:0 00 1130 161-0 136'(5) %g?g
Standard Error : ) 608
Critical difference : 1709
Signifieant at 5 percent level Yes

The leaf and neck infection in both susceptible and re
negligible this year owing to unfavourable weather conditiona,

’ TABLE VI.

Effect of varying levels of nitrogen on the incidence of disease 1949 '
Layout: 8plit plot design (Randomized blocks) ! -

sistant varieties was

Treatments : Varieties tested ;
(1) Ammonium saiphate 2 cwt. per acre. (1) Adt. 10 (Suscept;
(@) o 4 owt. per acre. (2) Co.4 (l{esis::g:;ble)
3) ' 6 owt. " (3) Co. 25 "
(4) Groundnut cake 6 owt. ” (4) Co. 26 N
(5 " 12 owt. ’ Replications: 4,
6) . 18 owt. o Size of plot: 18 x g,
(7) Control (No manure) gpscing between rows: one foot
pacing betwee: )
8 inehegs. ! " Plants in rowl;
_ Ix;gidenue ?(f: leaf Incidence of
8. infection (Cate- neck infec. s
Ne- Treatments - gory values :io;n(i:c Yield of grain

assigned) _percentage In pounds

Adt. Co. Cg. Cg. Adt, Co. Co. Co. A
1

—
10 4 25 2810 4 25 %8 2o c:.go.oo.v

5 26
1. Amm.sulphate 2owt. 00 0000 0000 00 00 00 128 m o
2. ' ’ 4 owt. 00 0000 0000 00 00 0'8 }g_g }gs 149 149
3. m » Gowt. 00 0000 0000 00 00 00 138 146 102 158
4. Groundnut cake 8ews. =~ 00 0000 0000 00 00 0:0 13:6 13- 178 178
5. - w 120wt. © 00 0000 0000 00 00 00 147 147 14-8 153
6. . - 18ows. 00 0000 0000 00.00 00 168 j5q 168 157
7. Control (No manure) 0:0 0060 0000 00 00 00 12 100 1138-? 112;
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Standard Error: : 043
Critieal difference : 1-21
Significance at 5 per cent level Yes

The leaf and neck infection in both the susceptible and resistant varieties was
negligible this year owing to unfavourable weather conditions.

TABLE VIL
- Effect of varying levels of nitrogen on the incidence of disease, 1950—'51
Details as in Table VI above. '

Incidence of leaf Incidence of

S. . infection (Cato- . ? Yield of grain
Treatments neck infection .
ry v "
No. stg’ig:;g)es (in percfmtage) in pounds
Adt. Co. Co. Co. Adt. Co. Co. Co. Adt. Co. Co. Co.
10 4 25 26 10 4 25 26 10 4 25 28
1. Amm. sulphate 2 cwt. 2935 00 20 20 8240000 00 33161183177
2, ’ v 4 cwt., 3525 000 45 308750000 00 23 181 209 196
3. . . 6 cwt. 42000 0°0 130 12°0 903 00 0:02 00 1-7 179 195 200
4. Groundnut cake 6 ewt. 2355 00 50 30 709 0000 001 55 150 175 159
5. '’ 12 cwt. 3576 00 00 50 858 0000 00 23179 198 183
8. . 18 ewt. 4100 000 80 758930000 001 24 182 205 19°5
7. Control (No manure) 1630 000 00 056340000 00 60 144 182 169

Analysis of neck infection : v .
Critical difference: 3:0 (For comparing manures with in Adt. 10 alone)
Critical difference: 2:24 {For comparing varieties)

Critical difference: 325 (For comparing any two manures) .

In this experiment there is infection only in Adt. 10; in the

other three resistant varieties the infection is practically nil. = Therefore
the results of the Adt. 10 alone are analysed and given separately and
this may be taken as valid. :

Conclusions: The main plot treatments, namely, the manurial

“treatments appear to be significant with respect to neck infection. When

this is broken up into different components :

. (1) Overall response to manure is found to be highly significant,
indicating that manuring with nitrogenous manures induces the disease.

(2) ¢Form of manure’ is not significant, indicating that there is
no difference between the two forms of manures namely, ammonium
sulphate and groundnut cake.

(3) The significant effect due to levels of nitrogen was broken
up into linear and quadratic effects. The linear effect being significant,
it may be concluded that the disease increases in a linear fashion with the

- inecrease in levels of nitrogen, irrespective of the form in which it is

applied.

Analysis of Adt. 10 only as randomised block design :
Critical difference: 13'1.
Bar diagram
Control A.S.2cwt, A S. 4ewt. A.S. 6cwt.
634 82-4 87'5 90-3

The conclusion from this analysis is the same as given above, where

. it is analysed on the basis of split plot design.

Analysis of grain yield : Critical difference : 096 (for comparing
varietal means), . v
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Conclasion: The differences due to man: .
This may be due_to the higher incidence of neckl;::}?ac:i?n r;zth.s‘gmﬁcant.
of nitrogen, which consequently reduces the yield in th igher Ieyels
variety Adt. 10. © susceptible

Series 11 — Effect of application of wvaryi
phosphorus alone and in combination with £ach og;z::g. Fevel of potash and

The ouvject of the experiment was to find i
corresponding levels of potash and phosphorus w?ﬁt oeho
application of excessive doses of nitrogen, which

_incidence of blast.

application ¥
offset the effect of

results in increased

The preliminary experiments relatin i
carried out in pots but as it was found thgattt‘;lgilgrzi%ec: were first
erratic, the experiments were later laid out in the fielq ho dlseas? was
were more favourable for uniform spread of the diseage Wwhere conditions
wental plots. The experiments were carried out for thre:,nyzgr:he experi-

Material and Methods: The variety chosen 5 .
Adt. 10, a variety highly susceptible yto blast fc(l)irsei,l;: exl,])_,%rlment was
applied were ammonium sulphate at three levels to sup 1 20 ® Jenures
. pounds of nitrogen and potassium sulphate at three levglz to. 40 and 60
86 and 129 pounds of K,0 and superphosphate at three } 0- supply 43,
22, 44 and 66 pounds of P,0,, per acre, evels to supply

RESULTS.
. TABLE VIIL

Effect of varying levels of nitrogen, potash and ph
incidence of blast disease and grain yid:’ ;.9';’;1':; on the
Layout : Randomized blocks, Spacing between rq .
Treatments : 19 Spacing between ol
Replications : 8
Variety : Adt. 10.
Ares of plote: 4’ x ¥

W8 : one foot,

antain rows s § inches,

8. - Incidence of
Treatment, A Per " —
No. reatments ] leaf Efection, neol‘:"ittl&:%:io:f Yxizld of grain
1. Amm. sulpbate 1 cwt. per acre. 0o \6.3-\_‘ ounces, .
2. . 2 cwt. ' 00 0 ETIN
3. e 3 cwt. . 00 00 36:4
4. Potassinm suiphate 1 cwt. per acre 00 00 431
D S AR 00 3
7. Superphosphate 1 cwb. per acre 00 0-8 319
8. e 2 »” 00 0.9 324
9. " 3 ”» 0"0 0:0 830
10. N3 K1 0-0 00 32:8
1. N3 K2 00 00 415
12. N3 X3 00 O M
13. N3 P1 00 oo e
14. N3 2 00 uo 04
15. N3 P3 00 o0 158
16. N, K, P, 00 o0 368
17. N3 K2 P2 00 o %S
18. N3 K3 p3 00 00 358
19. Control (No manure) 00 00 ., 8
Standard Error; — 210
Critical difference: - P B
Significance at 5 per cent level. . , 691
Yes,

The leaf and neck infection was negligible owip

conditions this year. g to unfavourgp;,

v
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. TABLE IX,
Effect of varying levels of nitrogen, potash and phosphorus on the
incidence of blast and grain yield, 1949-50,
* Details as given in Table VIIL,

8

Incidence of Percentage of Yield of grain

No. + - Treatmenta leaf infeotion neck infection in eunces
.1 Amm. sulphate 1 cwt. per acre 00 00 33-8 .
2 ., ., 20wt 00 00 394 )
3 . s 3 cwt. . 00 00 385 v
4 Potassium su’phate 1 cwt. )
per aore 00 00 358
5 ' . 2 cwt, .
per &cre 00 00 316
8 ’e " 3 cwt.
per acre 00 " 00 335
7 Superphosphate lewt. ,, 0-0 ’ 00 34:4
R » . 2 cwt. ,, 00 00 350
"9 " ” 3cwt. ,, 00 - 00 358
10 N3 Kl 00 00 40'8
11 N3 K2 00 00 40-3
12 N3 K3 00 00 - 390
13 N3 PI 00 00 431
14 N3 P2 00 00 369
‘15 N3 P3 00 00 415
16 N3 K1 P} 00 00 419
17 N3 K2 p2 00 . 00 40°0
18 N3 K3 P3 00 - 00 40
19 Control (No manure) ) 00 00 34:0
Standard Error: ‘ 2:54
Critical difference ; : : 710
Significance at 5 per cent level : o Yes

The leaf and neck infection was negligible this yeer, "owing -to weather

conditions that were unfavourable for the development of the fungal parasite.

TABLE X.
Effect of varying levels of nitrogen, potash and phosphorus on the
incidence of blast and grain yield, 1950—51.
Details given as in Table IX.

8 Weathep

8 " Incidence of leaf Percentage Yield of

. Treatmenta {Category of neck grain in

No. ) values assigned) infection ounces
1 Ammonium sulphate 1 owt. per acre 240 ' 51'8 . 14-1
2 - v 2 ewt, ’” 476 51'8 139
8 o v 3ewt. ,, 720 713 133
4 Potessinm sulphate 1 cwt. s 249 450 © 169
B v o 2 owt. . 306 480 117
8 . ’s 3 owt. . 252 509 : 139
7 Saperphosphate 1 ewt, " 276 469 134
8 ”» ” 2 ewt. " 27t 453 158
9 ” » 3 owt. ” 201 547 119
16 N3 K1 631 706 123
11 ‘N3 K2 740 688 131
12 N3 K3 . 679 720 123
13 NS Pl ne : 72+4 139
14 N3 P2 708 el - 18-2
‘15 N3 P3 \ ‘ 727 614 15-2
16 N8 K1Pl } 145 - 640 132
17 ‘N3 K2 P2 ) 135 666 125
18 N3 K3pP3 765 675 154
19 Control (No manure) 222 488 149
Critical difference: 100 | 2:17
Significance at 5 per cent level . Yes Yes



o
Wy
2

The Madras 4grééultuml .fournal

Bar disgram
N3 pi, N3K3, N3N3 K1, N3 K2, N3K3
246 1305 gy

kS
for neck infectig,

Py, N :
3K2pg, w3 K1Pl, Naps, Ng 73, K1, N2,

875 88-
8 .
i 80 w18 614 s 028
N1, ?3, Gantmi, P2, K!’ ®e Bl (2) M.._S_a’
5{15)8 0948 80 w9 45y g5 w
R . 4]
(5} "’MM

Discussion. The reay
. auilta
years when the disease ig &bsengil the abgye

¥ . g Sxperiny ‘ .
: 0 1erears in v enta ghow 1
in both the susceptible and pesistans, mﬁelt!ile);lelds due to yman “ringt;l;&ze ;n

A SN eve 8 Of 4 s’ i i
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ef}ifettaf ;anqus’x soil n}ltf‘xent’s in relation It%dt}?:t: )
g ea (fm:iqzma ’gr'amzms triticii). Theiy reaul{;:nﬂdgnee of stem rust of
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ex ilizors undor vertain conditions, In o doses of  nityogenous
;3) ecgs% exilcesswe nitrogenous fertilizatioy W Yexperxmenta the harmful
g acid phosphate or by potassium, o ® B0t counteragted either
observations, that nitrogenous fertilizers didy‘ toncluded from these
rasaxg@apce or ;}mcef?pmbzhty of the hast plant buznot alter the inherent
conditions which favoured the development of only Altered the external
manuring favoured vegetative growth w};)‘ }:he disease. - Nitrogenous
of the stand, providing favourable mi e ing\‘%&sed the density
’ onditions for the deve-
allowing for a longer period of OXposure tg inizclp&tuﬁty of the plants

reducing the sclerenchyma and ineregai gen b
; Ay _Increasing the a8 the ~effect of
fllxsén;is::sl:fh (‘;::;;l:r zgdlﬁi?a:;lx’?nkthﬁggu30:;‘3%?35*? of the plant to
. the dgvelzpmznt of rust, especially Véhenl)im?d that nitrogen g;omoted
P‘?:&S :nwap °8§h°?m scid.  Phosphoric aeig i:s applied in expess of
;n roge : g cgn usive in increasing the Tesistap 8X0088 over potash and
N S anavomical changes in the Joaf gyl %t Sawada (1987)
vXCOBSIVe WIOgenous manuring which haq ud stem ' ag 4 regult of
susceptibility of the plants to infection, the effeet of inoressed
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colleagues have showed that the numbe ; by the was ,
; t of silicateq oni writer and his
' epidermal colls tends

~varying levels

bXperiments on the

. Research and p
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to get reduced with increasing levels of nitrogen applied. It is also
possible that C/N ratio is altered with a higher nitrogen content of the
cells, which favours the development of the disease. . But further studies
in this direction are indicated. It would appear therefore that -

" increased susceptibility induced by nitrogen isat least partly due to

the structural alteration of the host plant which modifies its resistanc
to penetration and development of the pathogen. :

. As regards the practical importance of the findings, it is evident
that great care should be exercised in the application of nitrogenous
manures in tracts where the disease is prevalent and susceptible varieties
are grown. The results of the above' experiments show that excesgive
nitrogen, irrespective of the form in which it is applied, either organic or
inorganic, has the effect of increasing the incidence in the susceptible
variety. In the resistant varieties, even very high doses of nitrogen do not
appreciably alter their powers of_resxstemce and ghe safety limit is beyond
the quantity of nitrogen that is likely to be applied to the rice crop under

South Indian conditions.

Summary: A series of field experiment8 were carried out at
Coimbatore with the object of ascertaining the effect of application of
of nitrogen, phosphorus and potash on the incidence of
‘blast® disease of rice caused by Piricularia oryzae Cav. The results of
the experiments showed that application of increasing levels of nitrogen
inoreased the incidence of disease in the susceptible variety Adt. 10,
Plots receiving a dose of 20 pounds of nitrogen per acre over a basal dose
of 5,000 pounds of green leaf however did not show higher incidence than
the control plots which received ‘only _the basal dose of manure. The
effect of application of nitrogen either in the form of ammonium sulphate
or groundnut cake were more or less the same in all the experiments.
In the resistant vearieties namely, Co. 4, Co. 25 and Co. 26 the application
of nitrogen upto 120 pounds per acre did not result in increased incidence
of the disease, Under the conditions of the experiment, potash and
phosphorus did not appear to exert any appreciable influence on blast
disease, either by themselves or in combination with nitrogen.

ements: The scheme under which the above work
was dgggmi:kggrtly financed by the Indian Council of Agricultural
artly by the Government of Madras and the author wishes
to express his indebtedness to both of them fpr. the fa.c.ih't;ies provided.
Acknowledgements are due to the Statxstxclaq, Indian Council of
Agricultural Research for the scrutiny of the statistical analyses and the
st;iﬁ of the Paddy Blast Scheme for help rendered in laying out the
experiments and in recording observations and to Mr. K. M. Thomas and

sri. D. Marudarajan, for helpful suggestions.
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Westerns 1. Cotton — Its Status and Work in
Progress for its Spread
By
Szr. K. SUBBA RAQ, ». sc. (Ag.),
District Agricaltural Offcer, Bellary
and

Sr1. G. NARASIMHAMURTHY, 5. sc. (Ag.),
Agricultural Demonstrator, Guntakal

Introduction : Cotton is one of the major commercial crops grown
in the Ceded Districts, It occupies nearly ‘a third of the area under
cultivation specially in black cotton soil tracts. In recent years
groundnut also is raised over extenmsive areas on account of the high
prices. Generally the rainfall and the time of receipt of rains decide
the crop (cotton or groundnut) that will be raised. Thé Westerns tract,
comprises the black soil areas of Bellary, and Anantapur districts, and
portions of Pattikonda taluk of Kurnool district and Pulivendls,
Proddatur, Jammalamadugu taluks of Cuddapah district. The total area
grown to cotton in this zone is about 63 lakhs of acres. During war time
there was a slight fall in the area under cotton on account of the Grow
More Food Campaign and also due to the restrictions placed on growing
commercial orops. With the partition of India we fell short of cotton.
To cover up the deficiency and meet the demand we had to divert more
area to cotton and extension work assumed importance. Effective
schemes had to be put into operation so that the country might produce
sufficient cotton for its needs.

There are two main sessons in the tract known as “ Mungari and
Hingari”. Mungari is the early season commencing from May ~June
and Hingari the late seamson commencing from August-September.

.This tract is mainly rainfed. An Arboreum type of cotton locally knownas

« Sokda '’ is raised in the early season. This is a short-stapled type with a
ginning percentage of 33 and coarse to the touch, with a low spinning
count and is inferior to the Westerns. This variety has a high yielding
capacity ranging from 500 to 800 1b. of kapas per acre. v

The variety raised in the Westerns Zone in the late season is a
Herbaceum type, H. 1., evolved at the Agricultural Station, Hagari.
1t has a staple of 13/16" with an average ginning percentage of 28 and
can spin up to 26 counts. It has a very good gloss, is white in colour
and silky. . . - .

In recent years it is reported that Mysore - American cotton is
extending in Harpanahalli, Hadagalli. and Kudligi taluks of Bellary
district where the average rainfall is slightly higher, The Hyderabad
American .(H. A, 11,) is also spreading in Biruguppa taluk along the.
banks of the Tungabhadra and 'in the valley portions of Tekkalakota
firka. o .

‘Previous Work: The strain H. |, was a selection from H. 25 of

the Agricultural Station, Hagari and was given for distribution as early -

as 1924. The initial work of seed multiplication was taken up round
about Hagari and later expanded to Bellary taluk. This strain has been

L]
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very popular with ryots and almost the entire ‘
has been now covered. When the demand iner 3 th 1nd

the Special Agricuitural Demonstrator

was

from 1926 onwards. From about 200 to

has now been extended to 6,500 acres,

Years. Area under geeq far
194243 3,000 soreg
194344 3.000
1944—'45 3,000 ”
194546 5,000 ”

. 1946—'47 4,984 ”
1947’48 4,935 »

. 1948——’49 5’000 L3}
1949—’50 3,735 »
1950—'51 6.500

Previously the ryots were being given the
from the Agricultural Research Station,
the beginning of the sowing season, with g defini
that they should cart kapas to the selected gin and r
equal quantities or at 11 times to that supplied origi
the seeds was purchased at the prevailing market rateg
been now replaced by an outright sale of seed to the p
advances ranging from Rs. 10 to 20 per acre y
conditions are the same as in previous years, The see
mostly comprise the black soil areas’of Bellary
round about Guntakal, within a radius of }0o

selected on account of a more assured rainfal]

and Guntakal being a centrally situated
seeds was easier. In this area the Mungari cotton ig
in the vicinity of seed farms. Thus the possibili
mungari, variety with the Westerns is avoided.
is reputed for the purity of lint and seed and is m

In the Westerns zone, the I. C. C, C. starte
for a period of two years for quickenin
strain in the zone and aiming at coverin
zone by this strain, This scheme commenced in
given up after one year due to the difficulty of s
of the local co-operative salé societies who were not th;

However, qy
Was sanctione
ommitt,
000/.. A
D by the A
Guntakg)

strong position for want of sufficient capital,
demand for pure H. 1. cotton seed, a scheme

assistance from the Indian Central Cotton
five years from 1942—'43 ‘at a cost of Rs, 1,01,

revised scheme outer seed farms had to

be ru
‘Department, at three centres, Bellary, Adoni and

Seed farm area
for each centre,

I1st Year 2,000 acres

2nd ,, i 5,000
3rd ,, . 7,600

4h , 10,000
5th -

Hagar

eused the heg
fixed
250 acres

Th i
the areas of the seed farms from 1942 onwards, © following - ta

Ppure seed received
free of cost gt
te understanding
eturn the seeds ip
nally.. The rest of
This system hag
Cultivation
nd all other
d farm villages
pur districts
This area wag

are also given, g

and Anantg
miles,
than j
blace the

g the ent,
May 1933
ecuring th,

er Westerns
dquarters of

© C0-operation
°mselves in 4
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The 3,000.acre seed farm at Guntakal is to work as an inner
area for supplying seed material to the outer seed farms. Seeds

- produced on the outer seed farms had to be purchased by the co-operative

societies in the three centres and sold to ryots. This scheme also had tq be
closed in 1946, after running for four years due to various practical

" difficulties. Since then the seed farms at Guntakal have become the

main source for production and supply of pure H. 1. seeds in this area.

There has been an increasing demand for the supply of H. 1. cotton
seeds and the work of seed multiplication at Guntakal may be divided
into zones 80 that the ginning and distribution of seed is effected in time.
In order to gin the kapas quickly and to maintain the purity of the
seed a departmental ginnnery may be opened with advantage. The
seed for sowing may be issued free at the first instance and later
recovered in kind at ginning time so that rhore yots could have the
benefit of the scheme. The purchase of seed farm kapas by the Govern-
ment and ginning it in a departmental gin would help the production of
greater quantities of seeds and also maintain the purity. The payment
of premium for seed farm lint by the purchasing firms, if announced prior
to the sowing period, would act as an inducement for more ryots in t_he
seed farm sphere, resulting in the larger production of seed. The quantity
of nucleus seed supplied by the Agricultural Station is inadequate to cover
the entire primary seed farm area and as such the seeds procured from
the first crop have also to be used for sowing seed farms. Arrangements
to have greater supplies of nucleus seed would be welcome. Any loss in

. .the purchase price of cotton seed intended for sowing purposes due to

market fluctuations at the time of procurement and sowing periods
should be subsidised by the Government. Picking of kapas is usually
done in this tract during midday, when the bracts would have dried

'up, making clean picking impossible. Pickings if attended to during

the early hours of the day would avoid dried-up leaves, dust and dirt
getting mixed up with the kapas. To enhance the reputation of the
Westerns, clean pickings should be insisted upon and every mill owner

should have a kapas opener so that the blowroom loss in the mills is

reduced which is now reported to 5 to be 6%. In order to cover the entire
area in quick time the system of exchange of seeds of of H. 1
with the sowing material of ryots which is wusually admized with
all kinds of seeds is suggested, provided any loss in this is indemnified
by the Government,

Results: The strains released by the Agricultural Station,
Hagari are being tried in the districts but so far no variety
that is suited to the tract and could compete with the Westerns has been
released for large.scale distribution. A variety, 2800, was sent out for
trials and it was noted that though the yield was slightly greater
and of better colour, there was no improvement in staple or
ginning. The* American varieties M. A. 11 and G. IX Co. 2 were tried

“with H. 1. as control. M. A. 11, gave an yield of 3301b, G. IX

Co. 2. 220 lb. and H. 1. 20)1b. per acre, The ryots are not .
favour of the American types as these have to be sown by the
middle of August and are attacked with Jassids and Blackarm dicease.
Hence, the possibility of introducing the American types in these areas
is to be re-examined, and confined to low-lying areas and in places _
where the rainfall is better, . '

P———————



| Manurmg of Ratoons in Sugarcane
By
P. SEETHARAMAIAN, » so. (ag), K, KRISHNAMpR
- TY

and

J. V. V. BURYANARAYAN
A
Sugarcane Research Station, k:;:i}:ﬁg'
o

* .80, (ag.)

Introduction: The i
: practice of ratoonin
lx:;c()}sot 11(1): t;u:} g;glix(-) I-lprodu;‘,}ng countries of the g:,‘}ﬁ"";:*’l is Common jp
ommon practice, in view of § 3 ndia
cost of cultivation and earliness in m::urlit;;s ﬂdva!iltageg like re?:"’ﬁi:nh?’s
. ; in

Coimbatore canes this practice has established itg‘;vlf in t:is lélttrod otion of
ate

Experiments on the ratoon;
I 10 I ng of g
:}11; :111113 v!')a;nous research stations in this State, ;ﬁ::ﬁnﬁ-we“’ in Progress
should b :nari)ure d for gotting good yielgy Lo the08ted that pagoons
g 0 be applied over that of plant erop Gwlalzcreased dose of
. . not indi
for ratoons, for getting high vi Syolve ! iottable manyy; Heacd:
in Shas panr getting high yields with good juice qualitynu:;lggp?hedule
v s esented

2. Material and Methods: An i
popular variety Co. 419, in & 'split-;?&erillgseixg)t anptid out wigh the

ratoon, and second ratoon ag major treatments l:;,ngl;lil Plant Orop, firgt
ne

as mi :
nor treatments. The doses$of manure oonsisted of lmanum,j doses

and 200 Ib. nitrogen, in combinati i
gon, ion with 0 1,
slenr 1::;;.1 Thei nitrogen was supplied in the for rio olf » and 1001,
supnlied m :1:‘ phate, in the ratio of 9. 1 on nj groundnyg oake a'n d
eqﬁgl o slel: hzlior;n ;)f st:lperphosphate The mannreg w i, 2V wag
All the treabments rle)cz?:elég alr)xd the other half at earthin?:?l applied in gy
per acte. & basal dressing of 10 tong of fargt;;l.aix;‘l une,
anure

3. Results: (i) Height:
: ght: The data of perjod; '
crops, first and second ratoons atey odical heighty
;estugls shc;w that first ratoons showsseml;::sfx:}:?& in Table'gl m phl?t
ﬁu ; © plant crop made better progress and attai lgour UPto July.g gods
st ratoons. In the treatments,reoeiving highe: do:

of second ratoons however, ther, '
with higher doses of Nitrog,en. %ovlr;a:il:

with that of plant orop there was g slight'g'
orop but-the second ratoon was far below t

(i) Population : *The total n .
 in the yields of plant and ratoon cropfnb;'ll.zg feoﬁa;n:. i; 82 importgp factor
manures on the population was not seen in the 0:“ oof h;;??ed dosesy p;

: 1% CTopy byt §
n
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ratoons and particularly in second ratoons there was a marked increase in

-population with increased doses of manure. Between 150 1b. and

200 1b. Nitrogen however, there was no appreciable difference in popula.
tion in the first and second ratoon crops. There was no difference due to

.differences in P,O, doses. The data are presented in Table 3.

(iii) Weight of single cane: There is a gradual fall in the weight of
individual cane from plant crop to first ratoon and from first to second
ratoon. There is increase in weight of cane in the case of plant and

" ratoon crops from 100 1b. to 150 1b. Nitrogen treatments. But between

150 1b. and 200 Ib. Nitrogen there was no such increase. The
weight of single canes of first ratoons under high doses of Nitrogen was
almost equal to the weight of single canes of ‘plant crop from 100 1b,
Nitrogen treatment. The second ratoon crop, though somewhat improved

" with increased doses of manure could not come up to the level of plant crop

or first ratoon. The data are presented in Table 4.

(iv) Yield: Plant crops recorded significantly higher yields than
first and second ratoons and first ratoons yielded significantly more
than second ratoons, There is increase in yield upto 100 1b. Nitrogen
but between 150 1b, and 200 b, Nitrogen treatments there was mno
increase. The increase in yield was more pronounced in the case
of ratoon crops than in plant crops. The yield of first ratoon erop
with 150 1b, Nitrogen treatment was found to be on a par with
the yield of cane of plant crop in 100 lb. Nitrogen treatment,.
The second ratoon-were always poorer than plant and first ratoon
orops, Varying doses of phosphoric manures. did not influence the

yield in any of the three crops.
4

(v) Arrowing: There is increase in arrowing from plant crop to first
ratoon and from first to second ratoons (Table 6). With increase in dose of
nitrogenous manure there is decrease in percentage of arrowing. There
are no differences due to doses of phosphatic manure in any of

the three crops.

(vi) Juice quality: Juice analysis of the three crops in the
different manurial treatments was conducted from November to February
and the results are presented in Tables 7 & 8. Ratoons in general record
s richer juice quality earlier in the geason than plant crops, Increased
doses of Nitrogen reduced the sucrose content of the juice in plant crop

 while in first and second ratoons there was no such marked reduction.

Phosphates did not show any influence on juice quality in any of the
orops. The difference in quality of juice between 100 and 150 1b, Nitrogen
treatments was not so wide as between 100 and 200 b, Nitrogen -

‘treatments. .

(vil) Sugar recovery : Vaéudéva: Rao and Lakshmikantham (1946)
found that ratoons gave less recovery of sugar than plant crops. For

. comparison they gave sugar recovery figures of earlier months of ratoon

crops  and those of plant crops of later months. The data indicate
higher sugar per cent in ratoons upto Februsry. The data are furnished
below :— : ' a
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C. C. 8. % during

Nov, Dec, Jan, Feh,
Plant crop 8-06 1021 11-53 .
First Ratoon 7-80 10-96 1205 iggg
Second ratoon 9-24 12-05 13-49 13:52

viii) Glucose: The percentage of glucose of th i

differergt months, from November to Feb y, threo orops in

Tuar,

Yy was als i
specific differences in glucose percent could b © studied. No

¢ seen between the three
crops:

GlucosAe % during
NOV. DSC.

Jan, Peb,
Plant crop 171 1:31 1-25 367
First ratoon 1-84 0-97 122 069
Second ratoon 199 091 0-98 098

4. Discussion: Data gathered on different aspects like height,
population, weight of single cane, arrowing, yield and juice quality
of the three crops as influenced by the different doses of nitrogenous
and phophatic manures showed differences between the plant and ratoon
crops. .The height of cane was less in ratoons when compared with plant
crops. The weight of single cane was in the descending order in plant,
1st and 2nd ratoon crops. The yields of plant Crops were significanty
more than lst ratoon and those of lst ratoon significantly supariox:'
to 2nd ratoon. With increase in dose of nitrogen over 100 1b. there wag
no significant increase m,ylelfi in plant crops, First ratoon with 15 b,
Nitrogen dose gave yields significantly on a par

: . with plant orop receivin
100 Ib. Nitrogen. Increase in gield in 2nd ratoon, with increased doses
of Nitrogen, did not put pull it Up to the level of Plant or Ist ratoon orop,

100 1b. of Nitrogen is judged as optimum for plant crops. In the case of
1st and 2nd ratoons there is significant incre

Nitrogen per acre 2% in yield upto 150 1b,
itr .

.

The effect of phosphoric acid was not seen in influenoj
or juice quality on either plant or ratoon crops, cing yield

Studies on the physiology of ratoons indicated
lower hydration than plant crops and have less of root, §
basal portions of shoots. The analyses of
and juices in plant crops 1st a,nd. 2nd ratoons
normal manuring showed less nxt?ogex} conte
indicates that ratoons are less .eiﬁcxe.nt in the absorption of nitrogen than
plantcrops and that they require g.hlghg:r concentration of nitrogen, There
was no increase in phosphoric acid ocontent with inoreasing doses
of P,0, in the juice of all the threp orops and this shows that thepe
was no additional utilisation of this ‘element even in futoons With
increased doses of P,O,. The counts of ’

_ ! Smut whips show increase
in incidence of smut with successive ratooning,

thap ratoons have
orming zones in the
cane plant, leaf samples
showed that ratoons under

nt than plang orops. This

5. Summary and Conclusions: Ratoons are inferior 4o plant orops
and they also become worse by successive ratooning. Ratoopg require

.
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‘ is greater response
d water than a plant cropand there is g !

moss m:;:gilozgs of nitrogen. The following are the conclusions.

to incre

1) Yield of ratoons are less than plant crops under the same
@ cultural and manurial treatments. .

imum doses of nitrogenous manure is higher in
2 3;2‘;035 ?lﬁﬁ plant crop and it is 50 lb. mtrogen per acre
over the optimum dose of plant crop.

: i in yield or
is no effect of increased doses of P,0,, either in yie
@ rjruhi::)traeqlxizatlllity, in plant as well as ratoon crops.

4) Ratoons are richer in juice quality than plant crops earlier -
( in the season.

5) There is no difference in glucose percent between the juice
& of plant and ratoon crops.

There is more arrowing in ratoons than plant crops and it is
6 less with increase in dose of nitrogenous manure.

7y There is increase in incidence of smut with successive
( ratooning.

i : (1) Time of manuring a ratoon crop

7. .F"msﬁ l;.:;:i o{ow ?g:a if (by earlier manuring more growth of 1;ighe

hss to be mve?nguced. For preventing arrowing which ca.ulses cessation

orop ca;lh b;rollonged application of manure may be belpful.
of grOW ’ .

to varietal
tions of ratoons crops vary, due :
(2 Tg?;t fﬁgl;)]gssibility of improving the population by. suitable
di?:r:ﬁcg;'emtions has to be investigated.
oult? inferior in metabolism to the
; s appear inferior i

(4) Sinoe rgt%?gu(:;ogomlﬁglation of water, manure and cultural

jant crop, the rol‘)re' the nutrition of the plant has to be investigated,

opell'l&f’:?::-:;ﬁg schedule can be designed.
go the

. The studies were conducted at the Sugarcq.ne
:knowl.edxeml::;imgal?e which is partly financed by the Indian
Researoh Swzg’;’é Committee, to which we express our thanks.
ugar

cenml 8
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Some Practical Aspects of Applicat.ion‘ of Bulky
Manures to Sugarcane in Madras

By
M. LAKSHMIKANTHAM, s, go, (4g.)
tJs

Superintendent, Sugarcane Liaison Farm, Samalkot

Organic

Introduction: Maximisation of production i
Manuring crops is perhaps the easiel::t way %‘; gl:e;g‘i’nﬂeed of the day,
Commercial crops always receive better attention ing tt;lp production,
manuring, in view of the more lucrative prices that ® Jnatter of
Concentrated manures are invariably applied to thege crooanf e secured,
. production. Groundnut cake is the largest producgfl %li.l Increasing

this State and sulphate of ammonia, the most po el cake in
sugarcane, Popular fertiliser applied to

Experimeuts to find out the dose and ti s
manures to sugarcane, either alome or in com%ei’nftigx? gl(xi(tzgtxon of theso
and inorganic concentrates were fow and far between ; other organio
It is proposed to present in this paper, a review ofn tl}? this State,
experiments so far conducted on eugarcane, usip b ® results of
wanures, alone or in combination with other manures  ° ulky organio

Among plant nutrients Nitrogen is thé chipf 1imss:
sugarcane yields. Hence the eﬁiciegncy of thez};lefn;fntmg,fﬁotolj of
.considered with reference to their nitrogen suppl u:fs_ 3 main]
availability.  Their influence on the physical oop iéow 8 time of
aléo deslt with incidentally. B of the soil ig

2. Review of Experiments in Madras: (a
all the bulky organic manures, farmyard mgrzurf ?::g? rd_manure ;
attention in experiments in this State. Samalkes W,
conduot these experiments which extended over g Pﬁriogs the earliest to
1902 to 1917. In none of these experiments was this of 16 Jyears from
with cakes or artificials on a nitrogen basis, In the ﬂrat?&num compared
of manures compared was kept constant (Rs, 40 /- per ac 8W Years the cost
its quantity or quality. In certain years the quality of ;‘e) .
applied was not noted and at times 1t was noted in te 8rmyard manure
© Thus 60 cart loads, 30 tons, 10 tons, 47,250 1b. ap d 5?118 of oartloads,
doses tried. These were conspared with ten bagy of o o 1b. were the
a8 weighing 1,640 lb, in earlier years and 1,860 b, late:‘:r cake, (noted

considered as the standared dose of manure for sugares net;zz, which was

The analysis figures of castor cske and farmyard manure wthose yoars, '

_in some years and nitrogen content of the former varied ¢

o1 re
6:34%, while that of the latter ranged between 0-24y 44 0‘20;21“ 8:08% o

Assuming one cartload to be equal to Lo o
are computed from the results .available.q ia ton, the following date

3

tregpective of.

oo
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. jeld of N supplied as Yield of

' N ?}%%:gure Y::me castor cake erne

Yesr F&rgg sore Ib. inlb. {10 bags per acre) <in b,
a3 10458 T 9000 10263 65,500
0500 1519 78,848 103-38 111,440
T l M,,,_,n;;-a":g“ﬂa 11!4048 206'81 176,840

tal ..

I 321 Ib. ' 856 1b,

Yield per pound of N. .

ficld of jaggery in ib. per acre. .

10 tons Farmyard manure, 10 bags castor cake [ 1660 1b,)

190910 7,080 1 ;,i::
191011 4,220 | 7,167
191112 2,767 | 67
- 7 | 26,485
Totsl. = - 14,08 ol
Aversge - 07 ,
Yield in anmd manureé treatment as percent
of that is cake treatment was 53%. o
30 tons Farmyord manure. Groundnut cake 10 bags
9,463
101218 1:,;:: 13,699
1913~-14 ¥ “'2“3’,‘68';"‘
Total o 19:58 o
Aversge are 9,750'5 2!
" ute 4 a8 % of that 807 ,
. manm tmatmen aen L] .
Yield gg:; mﬁt caka*uf - : |
. iy ith other manures
‘ ‘ . opttle manure slone wi
00D . Resesrch Stations of the State,
were nﬁ‘g’:ﬁmfn“ﬁiqﬂ of th:ﬂ z:h:i!(".ed above are now extinet and the -
oides tried 10 K19 doygive,
m«mnwoﬂm owmT™. o
' o duding cattle matore supplemented with ather
= E;porihaiﬁ :gd at Ssmalkot, Anakapslli and Palur. Results

manures W9 S tibod bedow s
LI e
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10 tons cattle manure + 10b
. ags of castor cake
Year .. 0201b. castor cake. - Per acro (1640 Ib,)

Yield of cane Yield of laggery VYield S T T

b, Y y e “O;f‘ cane Yield (;f) jaggery

1914—15 62,687 8440 W
1915—16 53,432 7240 65,788 3’227
? ,242

Average yield of jaggery from farmyard manure - . T
cake treatment as % of that from cake alone. } 8y

10 tons farmyard manure -+

Year  12301b. castor cako 10401b. castor oo
Cane yield  Jaggery yield' _Tane i
Ib, Ib, lb?le]d Jaggelrlf yield
1916—17 96,711 11,475 é;,—l 77 - 1‘6A;6;_\—
1917—18 93,850 10,693 88,065 10,193
Average. yield of jaggery from farmyard manure + o
cake treatment as % of that from cake alone. } 1089

By substituting 410 1b, of castor cake with
manure, 8% increased yield was realised, By :Sgp?:;se zf farmyarg
farmyard manure with 820 lb. of castor cake, 789 of the .nl dmg 10 tons
could be realised (12). ' yield of contro]
' At Anakapalli the value of farmyard manure a8 a
at ten tons per acre to supply about 80 1b. N, wag
along with six graded doses of N going up to 250 Ib,

in the form of groundnut cake. The variety used We; é’f’il;upplied

Application of farmyard manure did not influene
phases of crop performance to any appreciable extent, [
. oonditions of drought its beneficial influence was more

© the differeny,

The results are summarised below ;

Nitrogen. - Yield of cane in tons per acre, o
T 0lb. 50lb. 1001b. 150Th, 200 11,,\2‘5‘51‘,;
With basal dressing  41:38  49-97 52:99 4;;8*\‘49.19 519 0.
Without  do 4003 4414 5118 5020 gy Sz

, Percent sucrose in juice, :
With basal dressing 1729 16113 1710 1664 1613 16-9¢4 '
Without  do 176l 1126 1680 1102 g5 "y

un——

tested during 19441’% :

Pronounceq (9).
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At Palur a similar experiment was conducted during the same
period but on two different varieties viz : Co. 281 and Co. 349. The results
indicated that there was no significant difference between yields or juice
quality in by the crop raised with basal treatment and that which .
did not receive it (10). Nitrogen gupphed by the basal dressing was
60 1b. per acre. Yield data are furnished below :

Yield of cane in tons per acre.

Variety. 01b. 100Tb. 150 Ib. 2001b. 250 Ib.

9776 2954 2780 2975  34'67 (Basal dressing)
Co. 281 (1892 2998 3078 3491 3362 (Without do )

93926 31112 3664 3971 41'18 (Basal dressing)
Co. 349 }54-60 23-19 3276 3563 42:38 (No\ do )

ariment at Anakapalli with farmyard manure and
R In &?afe };Ebr;sa.l dressings, application of 260 lb. of sulphate of
wild indigo € 640 Ib. groundnut cake in place of 17,665 1b. of farm-

eI e, resulted in inoroased yields of 11,175 1b. and 4,321 Ib. of
a ’ . -
c:xl;e ;:ar acre respectively (8).

i ior to

nures: Sowing a green manure Crop prior
(b) Greenneﬁ.": a common practice in some localities of Visakha-
planting sug&rcaéodavari distriets. But experiments to evaluate the
atnam &1 supplied by the green manure crop and compare it
actual mtroge‘:luresp were not laid out in any of the research stations,

with other ma ate oil-cakes, cattle manure & sulphate of
Only experlmezg)f:m(ézﬁ% with green or green leaf manure were
8

o(f) nﬁ ?g;l: (;1 1;;, Anakapalli and Palur.

° 1 d out from 1916-17 to ‘1ﬁ188—2109 l?)t
The resi, , rtloads of farmyard manure wit .

Anakapalli i“dlc&teigga;tszgfg 28 2,000 Ib, of wild indigo with 1,640 Ib,

castor cake per ac;?a,nds In garden lands the former treatment gave

ts of a trial carrie

. in Vi indicati farmyau? ynanure is
castor cake 1D WO o in yield, indicating that #n
ble incros® nures to wetlands (10).
an appreci? den lands and green ma -
d to garden
.better applie
- Average yield of cane in pounds per acre.
| ts Wetland. Garden land.
Trealmenis. I
§
t 30 cartlosds) | 55,666
Cattle DOR0C 113 indigo ot i 73,061
. per 8 re. .
‘ 1b. per a¢ . .-
2 :i manure 30 cart loacli)S} 77,159 56,898
F“‘:og: and castor cdke 820 Ib.
o b, wild indigo snd °”‘°°’} 788 62507
By 1,840 b, por 807

on— v
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In an experiment conducted f : .
19231932 it was noted that 4,000 Ib. wilq Joor® ¢ this station from

lndi 0 ma b R
for 7 cwts. of groundnut cake with & y be substituted -
cane ‘yields. out any appreciable lowering of

Average yields of cane in the differ

below : ent treatments are furnished

Treaiments. Yield of cane in Ib, per acre

e

Groundnut cake 20 cwts. per acre.

80,734
Groundnut cake 10 cwts, per acre ,
+ 2,000 1b. wild indigo. } 72,658
Groundnut cake 15 cwts, 75,630
Groundnut cake 8 cwts, and -
4,000 1b, wild indigo. } 74,850

At Palur, application of 4,000 1b, of . .
200 1b. N applied three-fourth in the form of gro::(?:,l;: tlgll): in (sitddmon to
as sulphate of ammonia resulted in an increased yield of 0?8311 one-fourth
over the yield recorded when cake and sulphate of ammoni ton per acre
applied without sunnhemp. The quality of jagger nia alone were
by green manuring. Y was not affected

At Samalkot, sunnhemp was found suitab) : '
sown at first or second hoeing after planting oa,nee, a2 n inter-crop when

yield of 1880 1b. of jaggery over the crop which recei]\:rteg B;x?g;%nigf::‘f“d
sing,

(o) Compost: Manuring with com
application of castor cake at Samalkot in_133§t,5¥“ compared with
fer acre was supplied in the form of compost, 567 |1, of A en 633 Ib. N,
1:I)r each Eoundtof nltl'foge}r: S\lppliiaddaga.inst 815 Ib, 0 a::::ew?e re&hsed

given by castor cake when applied at th 101 er lb, of
acre, P ©rate of 101468 Ib, of N per

Burying cane trash in between cane rows j
Samalkot in 1906—07 with old noble canes whicl:t;er::(;ons was tried at
rot and the trial was a failure. Hence no data are avail‘;%"eptlble to red"

to the usefulness or otherwise of composting trash, le with regard

3. Review of experiments in other . :
in_this aspect were culled mainly f;Oms::,to“ 'ex‘g‘l: ::Sulﬁs Presented
subject by Rege and Mukerji. In an experiment conduot reviews on the'
gar in west U. P, during three years (1934—37), farp, bed Muzzaffarng.
cake and sulphate of ammonia were applied alone an ?rd manure
supply 120 Ib. N per acre. It was noted that for eaqh o dombination, to
supplied, farmyard manure gave 689 Ib, of ocape ¢ n:g"‘md of nitrog
sulphate of ammonia 769.11). and farmyard man;n’e Olgdcake 771 Ib.,
ammbnia in equal proportions gave 754 b, of cane And sulphate of
of half the quantity of N by sulphate of ammonis ean e substitution
practically any lowering of the yields (13)) . :

’ ' neem ‘u

done without -

Bulky Organic Manures to Sugarcane 231

In another experiment conducted at the same station for 5 years
from 1944—'45 and involving sulphate of ammonia, farmyard manure,
press mud ete. each to supply 120 1b. N per acre, the former yielded
8490 mannds of cane with 56'7 maunds of sugar while farmyard
manure - gave only 645-2 maunds of cane with 53'4 maunds of sugar (6).

At Shahjahanpur (1932-—'35)the inefficiency of N supplied by
farmyard manure when compared to that given by cake or sulphate of
ammonia alone and in combination with each other was revealed. In an
experiment conducted at Risalewala in the Punjab, including 35, 70 & 105 1b.
N supplied in the form of toria cake, or sulphate of ammonia over a basal

-.dressing of 70 Ib. N per acre given as farmyard manure, it was noted that

even 35 1b. N supplied as cake or sulphate of ammonia gave higher yields
than farmyard manure alone. In an experiment conducted at Pusa
during 1934—'35 and 1935—'36, ten tons of farmyard manure gave as much
yield as 40 l1b. N as rape cake plus 50 Ib. P,O, as superphosphate, even
though the nitrogen and phosphate contents of farmyard manure
amounted to 134 1b. and 36 1b. P,O, respectively (8).

Certain biological investigations carried out at Shahjahanpur
indicated that farmpard manure increased the level of bacterial population
over that of sulphate of ammonia. Sulphate of mmonia gave a higher

: population than control (no manure) (15). Farmyard manure became

available after 6 weeks, cakes in about 4 weeks and sulphate of ammonia
in about 2 weeks after their application to soil, though according to Mukerji,
Pramanik and Misra (1950) the ¢ maximum availability of ammonium
sulphate was attained in the 8th week after application, and at this stage
while 70'5% of the total nitrogen applied is nitrified in the case of
ammoninm sulphate and 52:7% in the case of groundnut cake, the guantity
of N nitrified in farmyard manure is only 8:53% " (8).

(b) Green Manure: Sunnhemp was the main green manure crop .

- which received attention with reference to manuring sugarcane

throughout India, Experiments canducted at Shahjanpur indicated 50
days to be the optimum age to plough in sunnhemp, which gave 601b. N
per acre at the age of about two months, One siginificant result of an
experiment conducted from 1933—'34 %o 1935—’36 was that on a basal
dressing of green manure, top dressing of 601b. N as farmyard manure

- was a8 good as sulphate of ammonia or cake, but with more sucrose in

juice., The yields are furnished below :
[ .

Yield of cane rn Average percent Average

1b. per acre. Sucrose. purity.
Green manure , 66,343 1721 88 66

. Green manure + Ammonium .

_ sulphate (60 1b. N) 75,362 16:94 88:03 .
Green manure + Castor - - :
oake (60 1b. N). 74,250 16-92 . 8796

do + Cowdung (601b.N) 75,178 1756 87-88

Inan experiment conducted at Sepsys in Bihar for four years

. (1932—'36), farmyard manure was superior to green manuring in the
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matter of cane yield. But the results of an ex
Padegaon (1636—'38) on black cotton soi), reveal
was inferior to green manure as 3 basal dressing,
below (16).

periment conducted on
ed that farmyard manure
The results are furnished

Treatments, Yield of cane per
acrc? in 1b, (Co. 431)

Sunnhemp as basal manure (gave 17,775 1b, and 13,450 1p
in two years respectively. ’

150 Ib. N per acre. ‘

220 ,, do '{;ggg‘;
Farmyard manure 15,000 1b. per acre as basal manyre, |

150 1b. N per acre. .

295 ,, do g?,gég
Groundnut cake 1 ton per acre as basal manure, N ‘
150 1b. N per acre. : : 03 54

3,643
225 ,, do 100,979

¢) Compost: There were not many exweri .
the eﬂi(ciency of compost as a basal dressing}:)r asp :I‘;;n;nts for testi
cane. In two experiments conducted at Meerut for 4
for two years in the U. P., no appreciable difference
yields recorded by cowdung and compost, appli
per acre. There was, howevelr, sn itidica,’cion that th
better when compast was applied. At Padegaon
trash was found to be inferior to both farm{if&rd’ 2::53? farr?clln sugarcane
cake when applied on the basis of equal nitrogen (120 1b, N per groundnut
The compost in this case had a nitrogen content of 0-41;7 Wge acre) (16),
0-399% to farmyard manure. In two experiments conduct:ad at rSl}fou.‘P*’Jl‘ed
and Muzzafarnagar from 1938—'39 t0 194748, the ave ahjanpur
application of organic and inorganic manures on the gam

. ng the
plier of nitrogen 5o
years and at Hordj
was found between
ed at 400 maunds

recorded. The resuits are furnished below, © ‘N’ basis were
* Average yield |
Treatments. ge yield in  Maunds per a
. Shehishenpur yygpeggng oo
Sulphate of ammonia 792 . —
Farmyard manure . 754 643
Press mud 788 446
Farm compost 781 507
Castor cake 819 gg:lg

Farm compost in this case was found to be .
manure but was slightly inferior to press mud, east:?%‘:;:r to farmyard
of ammonia (13). : and sulphate

Preliminary Trials (1943) to compost trash ; .
made at Padegaon by ploughing it well in adva:xréethgfﬁelg ;‘:’“lf were
Ammonium sulphate to supply 05 to 0:8% N on the vpt’einhmg cane,
was sprinkled to bring the C/N ration withip favourable Ji ght of trash
data are as below : mits.  Yield

e yields tended to be .

rage yields due to -
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Trash Trash + Trash . Sanai +
Treatment. alone 8. A. composted Sanai Trash.
Yield in tons per acre 377 416 415 396 377

Composted trash recorded the same yield as trash buried in the
goil when sulphate of ammonia was applied in adequate quantities to
gerve as starter and facilitate its quick disintegration (17).

(d) Bulky Manures as soil improvers with residual effect: TFifty
to 70% or more of N in farmyard manure remained unavailable
to the crop (16). The low availability of N during the first year of
application suggests that farmyard manure should have residual effects.
But yield data from an experiment at Risalewala (1934—'36) with sugar-
cane, wheat-gram-cotton as rotation crops did not show any residual
effect when 16 or 18 tons farmyard manure was applied as basal dressing.
Even total N in farmyard manure treated plots was not more than in
other fields. Farmyard manure supplied easily decomposable organic
matter to the soil. At Padegaon continuous cropping with cane for 5
years with an annual dose of 40,000 1b. of farmyard manure and 150 Ib.
nitrogen as top dressing showed a loss of 52% of N after making
allowance for its uptake by the crop. But in the acid alluvium of
Jorhat (Assam) residual effect of farmyard manure was noted (16).

Farmyard manure is considered more as a soil improver,
rather than as a supplier of N in Bombay., In an experi-
ment conducted at Padegaon (1933—'36) including Pundia and P. O, J.
2878, the distinct influence of farmyard manure in improving soil tilth
and thus benefiting the shallow -rooted Pundia could be clearly noted.
However, fertility studies at the same station indicated the danger
of indiscriminate, heavy applications of farmyard manure, especially
in badly drained soils, as it increased C/N ratio beyond the beneficial
limit and had actually reduced the fertility status of the soil. This
was also applicable to the black cotton soils of Bombay (2). This aspect of
manuring with farmyard manure was not studied in the other parts of the
country. Similar studies on compost. and green manures may throw
more light on the subject.

With regard to economics, sunnhemp green manuring was more
profitable than growing a rotation crop in the Deccan canal tract accord-
ing to the findings of Gadgilin 1937. This dictum may be untenable
now, because of the soaring prices of cereal grains which normally come in
rotation with sugarcane. However, green manuring was found to be
more paying than application of 30 cartloads of farmyard manure.
(16). Even now this position remains the same. :

In a very important experiment started in 1938—'39 and
continued now, continuous annual applications of a basal dressing of
20,000 Ib. of compost to sugarcane, planted in rotation in the same
plots, was studied in a rotation experiment at Padegaon. The rotation
adopted was groundnut, sugarcane and ‘Jowar.” The results of 3 cycles
of crops are now available. Sugarcane received 300 1b. N as cake alone -
and sulphate of ammonia alone and in combinations of both in 2:1, 1:1
and 1:2 proportions. There was a duplicate series without basal dressing.
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The data indicated that there was a steady decline j
application of compost; the deterioration, KOWQOJI:I‘-G blélin ] .

of compost series. The decline in yields in the c;seg fe % n the case
was highest in sulphate of ammonia alone treatment, and (1) top dressings
alone was applied. The results are furnished below - 1@ feast when cake

yiald in spite Of

Average response to top dressings, in tons of cane per a
Cr
Wite Comrosr. e

, No. to Cake
Cycle dressinpg alone Scalllie;-l ga l(\e l.t—l g a‘];e 1-{'-2 8. A. alone
1 17-58 56-91 58:86 58-85 ) >w5'6‘-6—(;_w é; -
11 1711 47:35 4608 4530 42-29 36-43
111 13:21 4572 4563 44-38 3852 31 "
IIT as 9 .44
of L. 7514 80-34 77-52 7541 68:06 567
WitHouTr Composr, o
I 1831 54-96 3748 56-89 55-06 437
11 1218 4387 41-28 3717 3215 24. 0
0L 10-98 42-20 39-68 36-45 28890 20.1::
III as %

There was a distinet superiority in the :
of soils which received compost as bazal dresslil:gm usTﬁ nitrogen contept,
was 0'84% and 0497% respectively, for compost and ne Umus content
The total nitrogen in the compost series increased from 0(.)050 Ompost series,
to 0076 in the III cycle. For the no compost series th9 n the I cycle
0057 and 0-071 respectively. The C/N ratio in the plot' o figures were
compost was }5-8 against 141 of the ‘““no compost ' g 8 which received
259 increage in P,0; content of soil in the compost sei-"“' There wag
-of two years only of the IV cycle indicated that the ’(;"L The results
in the yields of all the treatments including the syl h cwnward trend
treatment was arrested in the series which received ﬁ ate of ammonig
In fact, there was marked increase in yields of all theselet basal dre“ing-
the yields recorded in the 3rd cycle, whereas in the serje tli?atmf’nt Over
the basal dressing, deterioration in cane yields conts’ 8% did not get
treatments. Decline in yields was most marked in thel’t“led In all the
received sulphate of ammonia alone as top dressing (18) reatment which

4. Practices in other countries: (a .
no significant increase in yield due (to) ﬁg;ig‘lm{'
combined with normal fertiliser applications gt vaan of tragh
Australia (6). Green manuring is common in this countr unda
estimated that a good crop of green manure supplies 120 ]y, Von Stieglitz
P,0, and 110 1b. K,0. Incorporating trash in the goj] - Nand 23 Ib,
green manure crop for subsequent turning in, is advocata;d 8owing
decomposition of trash (21). ed to facilitate
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i b) _ Hawaii: According to Borden, when cane trash is worked
into the soil a fallow of at least 8 months is required before planting cane to
avoid loss in yield. In this case N is fixed by soil organisms and is avai-
Jable only at a later period (4). Starting with trash with a C/N ratio of 66-1
Borden found that available N decreased in plots to which different
quantities of trash were applied together with ammonium nitrate to give
up to 150 1b. N per. acre. Only when Ammonium_Nitrate was applied
at 200 Ib. N was there a slight increase in available N, indicating that this
200 Ib. N was required to satisfy the needs of soil micro-organisms. He
recommended the use of 25 Ib, N as N fertiliser per ton of trash, to save

the crop from N deficiency.

(¢) Louisiana: Cane is grown here after a crop of cowpeas (Vigna .
unguiculata) which is ploughed in.

(d) South Africa: Writting about preservation of the fertility of
cane fields, Dr. Dodds recommended green manuring before growing cane
in South Africa. He advocated composting cane trash in the field with
filter cake and growing sunnhemp on the compost fields (5). Results
of an experiment on burning cane along with trash, versus non-
burning, reported by Sherrard indicated that by burning standing cane
with trash there was distinct fall in yields, which increased as the number
of ratoons increased (10). The yield date are presented below :

Tons cane Sucrose Tons sucrose
Plant crop, 1941 per acre % cane per acre
Burnt 3978 15-58 6-20
Trashed 42-18 1518 640
First ratoon crop 1943
Burnt 52-83 12-28 6-49
Trashed 61-13 1247 -~ 7.62
Second ratoon crop 1945
Burnt 40-26 13-69 5:51
Trashed 49°16 13-63 6-70
Thérd ratoon crop 1947
Brunt 28:10 13-92 391
Trashed 41-42 13-83 574

(6) West Indies: Experimentsin Trinidad indicated that pen
manure with sulphate of ammonia was more efficient than sulphate of
ammonia alone (19).

5. Some practical aspects of application of organic manures in this
State: A review of results of experiments pertaining to three main bulky
organic manures viz: farmyard manure, compost and green manure is
made in the foregoing pages. Molasses was not considered in view of the
impracticability of its transport and application. Press mud cake, another
minor by-product of the sugar factories, received some attention. From
this review the following inferences may be drawn.
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(c) Green Manure: The availability of this manure is practically

unlimited.
(d) Pressmud cake: Among the factory wastes press m‘ 1i
o0od source of organic N as well as phosphate. The avergge oom‘;osiﬁoﬁ

of the stuff is as follows:
Mushari Vuyyur Queensland Natal

iﬁg‘,’;’g{ percent (fresh) (airdried)
Moisture 700 10-0
Nitrogen 10 1-17—065 - 05 0-80
P, 05 ver 30 1:001 o5 9:50
X, 0 10 - 058 0-06 002
80 07 140

Lime

Tho production of press wud in this State is estimated at abo'ut‘
14,000 tons with 60 to 70% moisture.

Time and method of application :
y manures ;s recommended t0

i Generally speaking, appli-
cation of bulk be done well in advance of
planting cane. ‘

s month or earlier
and availability

fter its establishment. ~While

Farmyard manure has to be ploughed in about
is is to facilitiate decompostion

prior to planting (16). This 1
of plant nutrients to SUgarcano shortly 8
reviewing the results of fertiliser experiments, i
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which is harvested in November - December. 8u D
are sown in the standing crops of paddy and after af;)rg:;;rgpmgl t}? illipesara
the green stuff is utilised for cattle feed and the remaj nths, part of
in for green manure purposes. So the problem helrl:ng' ploughed
disintegration of green manure prior to planting cane and 18 proper.
away of nitrates. This is so far as places to which w tnot leaehm_g
available till March, are concerned. But in place ater supply is

district, Srikakulam district and large areas of éitfﬁhl;mf of Go,‘lav_nri
water supply may be available just for planting cane atll)g ng?::n; 1Sit‘;rlet,
an

irrigation or two, before the canals are reopened .
For instance in Chodavaram taluk (growing%bout (ﬁ) I(r)l(;)(;l ?123(1)-2 raing set in,
a large part of the cane area is planted after the l'e‘,’eipt of under cans)
good summer showers only. In such places ploughing in ODfe or two
manure crop prior to planting is unthinkable. OrgOVe 01 a green
difficulty of early stoppage of water supply, the cane area, rcﬁmmg the
planned just as the second crop paddy area. This plannin 8 have to be
has to be done by the cane growers themselves, The s%oc?n be and
. early duration paddy variety in the area proposed to bey laml-,‘ :11 grow an
next year. This can be removed from the field iy t,}ﬁ, & et to cane
November and a green manure crop sown_in the standing cr 8t woek of
prior o its harvest. By about the end of December it shguldog ofl paddy
in. Cane planting may be done in February - March afte oﬂ? oughed
manure gets well incorporated into the soil. If this ig not & rt e green
done, sunnhemp, which is the most popular green manure T em@hen“-y
State will get affected by seepage of water from surroundlcmp m this
having long duration paddy crops. An instance of cons 1.‘:18 wetlands
areas into blocks for facilitating better draina ol utmg cane
Factory area in the Krishna district. In a similar \ uyyur
possiblz to organise cane areas into blocks and grolwira;h:l’-:}:l ult t‘%hould be
followed by a green manure crop prior to planting cane j ration paddy
wetlands of this State. M most of the

In areas where there is not enough interva —_—
manure crop it can be sown as. an ixgxter-crop ii; f::gzﬁ‘lcowmg & green
there is a possibility of water supply after about two moml&ne, provided
can be buried besides cane rows while earthing them up 18, he crop

The sunnhemp seed has to be dibbled with the fist h
satisfactory crop.  Where intercultivation with bullock (:19
ments is done the seeds have to be sown close to the\
facilitate working of the implements without uproot °
also desirable to adopt 3 feet spacing under such

ing to give g
rawn imple.

. ane Tows ¢
ing the plants, [y, 14
eircumstanceg

When the intercrop isgrown, enough moisture dupine :
is necessary, if this is not to make inroads into the moisg]‘isng ltS.growth
the main crop during the summer months. Tequired by

Green manuring is considered the cheapest wg £
organic nitrogen as well as humus to soils. A erop of )s,uno N supplying
50 to 60 days is estimated to supply 60 1b. N per aere (16“ emp aged
increased cane yields and the beneficial effects of greon manm)“
physical condition of soil, offset the income that can be :ing' on the
alternate crops like pulses or cereals in these days of high erived b
to be investigated. gh Dprices hag
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There is yet another aspect that needs consideration when green
manuring is proposed prior to planting cane. A thorough preparatory
cultivation from the time the previous crop is removed is considered
superior to green manuring the land. Progressive cane cultivators in
the- deltas prefer to plough the land immediately after removing
addy, without taking either a pulse crop or a green manure crop.
They feel that by -deep cultivation they will be able to improve the
moisture — holding capacity of the soil and help the crop to tide
over the summer months. In the Central districts the practice of
allowing the land to dry up and crack for some time, then letting in
water and ploughing the field when in condition is found to give a very
good tilth. By doing this, clods will not be formed as in the case of
ploughing immediately after paddy. But whether the moisture - holding
capacity will in any way be affected by this practice is not known.
Thus, whether a thorough preparatory cultivation without growing a green
manure crop will be better than green manuring and moderate cultivation
needs investigation.

A great handicap which limits composting is the non-availability
of vacant spaces near the fields for digging compost pits or putting
up compost heaps, If all the surplus cane trash is to be composted,
a nearby vacant space is necessary. It will be a costly affair to
collect it from the field and cart it to distant places where space might
be available. Hence many cane growers adopt the least expensive
method of its disposal by burning it. They are thus not only burning
away trash but- also the roots and other organic material spread over in
the top layers of the soil and amounting to about 3,000 Ib. per acre (7).
To obviate the expensive method of collecting trash and overcome the
difficulty of lack of space, composting cane trash in the field itself is
rtecommended. But direct application of trash without proper precau-
tions was found to lower yields, in this and other countries (16,4).

Application of ammonium sulphate at 0'5 to 0'8% on the weight
of trash seemed to have kept down the C/N ratio and premoted decom-
position of trash without affecting the soil, in Bombay (17).

Pig manure is supposed to quicken disintegration of trash when
applied as a starter. Substances like press mud cake are also being tried
a8 starters in place of cow dung-water for composting. In a small-scale
trial at Samalkot no adverse effects on the crop (like yellowing of leaves,
or scorching of leaf tips) were noted by direct application of trash in
summer., There were white ant and rat attacks, which were negligible.
It may be of interest to note that to conserve moisture, a light layer of
cane trash is spread over the young cane crop beds, in Godavari and
Visakhapatnam districts. This trash is collected and removed with the
onset of rains. It is recommended that it may be buried besides
cane rows in the field itself and the normal manuring with concentrates
attended to. The effect of this practice on the nutrition of the cane
plant has to be investigated and a method of composting cane trash
in the field itself has to be perfected in the interests of economy.

Press-mud cake which is being produced in limited quantities was
favoured for application to paddy by ryots in the neighbourhood of sugar
factories. Direct application to cane, just like farmyard manure was
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tried at ten tons (20 cartloads)
A 1 per acre on the § -
z;) lasnztﬁllalkcc;tngurmg 19};’30-—-51. It was ploughed in :.%)sg:: te Liaison Farm
yellowi% o ,]ezn there were no visible adverse effect b0 weeks bofore
sugarcan% is also gginge t;(i'ied 111; 18 reported that direc{;s ();.lptlll'e orop like
gt y some ; leati
reason why the application of filter c;l::sgrolzﬁl: . recentpy earsl.on 0::

great increase in crop yields, is reported tohfe n.(:;t' given any
%8 high w
ax

content. (12% on dry weight; 14 i
been recently developed b ! bo 22% in Cuba). A
‘ 0 y Dr. Owen for extracti /e Process L
:ndlir:;g.oculatmg the mud with desirable soif lrrxlgc?:)ﬁ.wa.x with solvenaé:
Bgrll)l 1cl>n as manure (4). The possibility of rem n-d flora before itg
e such process may be considered in this § o108 this wax b
manurial efficiency of press mud cake. “te to improve ’Ghz

Before concluding this i
. paper, one point
}z lat };igent ﬁ" Wlfong emphasis in pra,cticlf: (l)ln ht?;?e tgﬁ]i)e
cut (%n u;lng igh yields. Many cane growers are adcacy of artificials
eir opinion) to get high yields. But a not OPting this ghort
sounded against this practice, ¢ of warning should l:e

Stressed, There

The results of the Bombay experi ;-

OIfI compost (18) should be an eye)-roper{)e: ltfgetlllltiazgn Cﬁltmuoug applications
fi ela(,iwsa(;u)1 wrl}tll_ng about translation of results of res(;‘:Ovel:, Dr. Baver
na,tura,la Br aéz 1zyements, .postulated t}mt there was a de[t‘;ch' lntg pmctioal,
natur: t}?eo' uctive capacity of the soil at a rate almost f: ?Oratlon in the
sot all v xtm.pr'ovements in goil and crop m&“agements enough to off.
increasizce: ?immﬁ and application of sound basic facts to thHe suggested
inorea bgtm productivity would make a sizeable contribyt; e problems of
the 1gn g)n ¢ Weerz sglence_and practice in the sugar industlox'l' to narrowing
o agement, including qpphcatlon of bulky organi Y~ (3) Good
h proper cultural practices, such as provisio C Manures coupled
optimum irrigation and timely intzercultiva.tiomx;l of bettor dra.ina,ge
’

stepping up cane production and maintaining soil fert;’ili‘:y .essentia] fop

) 6. Summary and conclusions: Suga i
::;Zrease its production, large dosesg :fc anﬁiﬁ: fm
o a,nieslasentla,l. There is at present a,cuteg fous  ooncentrates
organic concentrates like oil cakes, It is short supply j
Lnor%a(riuc fgrtlhsers in combination with organic ESCGssary to mppin
boul divsing o some by sl e ke menet 2%
I . e effec icati ar
manures with and without concentratesf :Bf :f‘g;fg;w“ of thes;n ?;:11;1?’
experiments conducted in this and other States Dy the results /
prac]:plca} aspects, especially with regard to dOWas Teviewed. go -
agp ication were dealt with. The available informa.t?ie o and  img n;:
about one thing and that is, that a large quantity of n.on 18 definite op}
nlllanures remains unavailable to the cane crop durin m-.oge.n in the byjx
: at though apphqd on the same nitrogen basis, bulkyg mlts life periog and
o concentrates like cakes or inorganic fertilisers i‘nm“ are inferior
regard to residual effect is not uniform. Heav mdormation with
beneficial 1}nder certain conditions but were harmful yhapph%tions were
or bad drainage was prevalent in certain soils, Thi:: tehu Over-irrigation
conducting experiments on all aspects of the application O?rg ;; need fop
u y Organic

Y feeder and to
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ne, including the economic aspect (of missing a rotation
een manure crnp) taking into consideration certain
gra.ctica.l difficulties inherent in the different localities. Only then will it

e possible to recommend correct methods for utilisation of these bulky
manures based on experimental data, instead of in an empirical manner as
is being done now, These experiments, designed as they are, for keeping
up the fertility status of the soils and producing better crops over a long
period, are of vital importance and should claim top priority in

schemes of research on sugarcane. .

manures to sugarca
erop, for growing a gr
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The Nitrogen Nutrition of Sugarcane
. By
N. V. MOHAN RAO, M. so., Assoc., 1. A. R. 1.
Sugarcane Chemist

and

R. L. NARASIMHAM, B=. sc.,
Agsistant in Chemistry,
Sugarcane Research Station, Anakapalle,

Introduction: Of the major plant food elements, sugarcane responds

- most to nitrogen. Phosphate and potash are only of local importance

depending upon the nature of the soil and its peculiar formation.
Nitrogen happens to be the chief problem in the fertiliser programme for
sugarcane, and it is the most fugitive of the three elements. The yield and
quality are both affected by nitrogen. Low applications result in poor
yields while high doses. result in canes of poor quality. Also, the climatic

. conditions and the time at which the nitrogen is applied have all got an

effect upon the plant’s reaction. Applications made late in the season
depress the sugar content and yield of juice, resulting in poor quality
jaggery. It can thus be seen that the nitrogen fertilisation of sugarcane
is an operation which affects the yield, the composition, and quality of
sugarcane and the sugar manufacturing and open - pan industries. ‘

Considerable attention has been paid to this problem, which is the
foremost in the sugarcane countries of the world. The earliest
comprehensive investigation ion this aspect is by Das (11) in Hawaii
who attempted a detailed physico -chemical study of nitrogen nutrition
in the sugarcane plant. The main object of his study was to find out why
high nitrogen doses, while giving high yields, reduce the quality of the
cane and what changes in the cane plant accompanied this phenomenon,
He found that high doses of nitrogen increase the vegetative growth,
tillering and yield. They promoted succulence of tissues by increasing the
moisture content per gram of dry matter. The sucrose content in the
sap was reduced and reducing sugars increased. The characteristic effect
is an increase in the total and soluble nitrogen in the tissue with increasin,
nitrogen doses. From these studies, he hypothesized that application o
nitrogen would first increase the absorption of the ash constituents,
resulting in a modification of the hydration capacity of the tissue colloids.
This alteration in the hydration capacity controls the elaboration of the
various carbohydrates in the tissues, presumably through its influence on

~ the organic complex of the plant.

Along with the above workers, Ayres (3) in the same station,
gtudied the absorption of mineral nutrients by sugarcane at successive
stages of growth. A knowledge of the changing demands which
the growing cane plant makes on the soil at different stages of growth
was folt necessary to adopt a more rational fertiliser programme. He
found that the different plant nutrients were absorbed at different
rates, nitrogen being absorbed earlier than phosphate. The rate of
uptake of nitrogen was most rapid upto 6 months, after which there was
a marked falling off.
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(a) the fate of the fertilisers applied to the soil ;

(b) the composition and uptake of ni\trog
different stages of growth, to determi
in the life of the cane plant ;

en by cane plant at
ne the ‘ critical periods *

(c) the effect of cane growing on soil fertility ;

(d) the possibility of finding out an index in can

29 : - ; e ti i
can indicate its manurial requirements ; ssue which

(e) the effect of such fertilisation on the co iti P
and jaggery quality. mposition of Juice
Such information' is essential to evolve a gg
manuring, for maintenance of soil fertility at high level
cane of good quality, since the ultimate objective js
jaggery of good quality.

Material and Methods: With the above objects .
was laid out at this station with graded doses of ]nitr(’)g?mﬁe,}idzexll’gglment
and 200 Ib, nitrogen with two varieties, Co. 527 (early) and Co. 419 (1 o
The layout was a split plot dosign with six replications. Befox:e 1 ( 8:te).
the soil of experimental field was analysed to have an idea of Eh&n{:)mg.
fortility level of the soil.  ~ e basic

und system of
8 and producing
more sugar and

TABLE 1.
Initial analysis of the soil.

8. No. Constituents Results of analyais
1 Moisture% 3489,
2 Total Nitrogen 00469,
3 Nitrate- Nitrogen
(mg. per 100 grms soil) 112 mg.
Organic carbon 0349,
C/N ratio 79
PH 74

The data reveal that the initial fertility level of the soi] ig high enough
ugh, -

Subsequently, soil samples were drawn ev
different tre?xtments and analysed for nitrate nitrg;Znn:%l?h ffom the
study the release of nitrogen from the manures yunde moisture to
treatments. Simultaneously, plant samples were drawn t; different
composition and uptake of nitrogen per acre. Since the study the
nitrogen per acre was calculated every month, the * unit len thﬂ‘?take of
of sampling was adopted where one-half of the °xPePiment§1 : method
divided into strips, and alternative strips were taken from each Pplots were
and then mixed and a composite sample obtained. Thege san:‘e%)hcation
immediately used for moisture determination and another san? flbs Were
dried for nitrogen estimation. From the nitrogen content, j Ple oven.

taken on fresh basis, the uptake of nitrogen per acre wag calc::xllatt;l;g strips
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Results and Discussion: (a) Composition of the cane plant: Fig. 1
gives an ides of the effect of nitrogen application upon the composition of
the cane plant. The trend of nitrogen concentration in the cane plant is
to decrease with age, the youngest plant having the highest concentra-
tion. It shows that the formative stage is characterised by higher
absorption than utilisation by the plant. As soon as the cane plant starts
its ** grand period of growth” from June - July, the utilisation proceeds
at a faster rate than the absorption of nitrogen which results in what is
called a ¢ poverty adjustment ” balance, but when the maturity phase sets
in, no more nitrogen is required and actually there is a return of nitrogen .
to the underground portions and the soil by the time the cane is harves-
ted. A clear understanding of this nitrogen metabolism is essential
for a rational schedule of manuring for the cane crop. Yuen and Hance
(18) in Hawaii believe that the nitrogen concentration must be kept
at the higest level, preferably at luxury concentration, in the formative
stage along with optimum moisture conditions to enable the plant to
tiller well. Failure of this early tillering will result in lesser number of
mother shoots, and finally give a lower yield of cane and sugar per acre.
When the grand period sets in, there is need to maintain high amounts of
availabe nitrogen in the soil to cope with the rapid utilisation by the cane
plants. As soon as the maturity phase sets in, there should not be much
available nitrogen in the soil, since it bas been found that high amounts
of nitrogen in the soil helps sugar breakdown rather than accumulation.
In the present study also, high amounts of nitrogen in the body of the
cTax;)e pia[.nt resulted in low sucrose content in the cane juice, as seen in

able II. :

TABLE II
Nitrogen in cane tissue and sucrose % in juice.
August November Harvest
8. No. Details Nitrogen  Nitrogen Sucrose  Nitrogen  Sucrose
1 Co.419:100 N 075 042 763 029 17 04
2 ., 2150 N 083 057 713 020 16 58
3 » 200N 095 056 7°26 036 1585
4 Co.527:100 N 085 055 1137 042 1514
5 y» 160N 094 055 962 042 156°14
] o 200N 097 060 874 046 14:66

The effect of increasing doses of nitrogen on the composition of the
whole plant is given below : ‘

TABLE 111.
Total Nitrogen in the whole plant (% Oven-dry basis).
8. No. Detaile May June August Novembeg Harvest
1 Co.419:100 N 1m 105 076 042 029
2 o 160N 1-83 109 083 057 0-29
3 » 200N 185 1-30 095 056 036
4 Co.5627:1%0 N 1-85 1-09 085 055 042
5 . 150N 1-88 112 094 056 042
6 » 200N 189 1256 097 060 048
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It can be seen that there is a slight increase in nitrogen in the cane
tissue with an increase in the dose of nitrogen. It is more marked in the
early stages of growth andis maintained upto harvest. In the two
varieties, taking the lowest dose of 100 1b. N into consideration, it can be
soen that Co. 527 throughout recor.ds a higher nitrogen conte’nﬁ in its
tissue than Co.419, the late varity. The greater detrimental effect
of 200 1b. N on juice quality of Co. 527 as shown in table II, may be
due to this. .

(b) Uptake of nitrogen per acre: The periodical uptake of nit;
by the cane plant as computed by the unit length method of sa.:;lgi::
is given in Table IV. .

TABLE 1V.

Periodical uptake of Nitrogen (ib. per acre),

Dotails . Formative Early grand M:;i:ll?em
Variety %‘:lﬂ? ‘;’.fll:il:::j:;‘ stage period  (during grand B:i!;:lt
period)
1 Co.419 : 10N 235 117 1200 20 )
2 Co. 419 : 150 N 367 162'9 1185 964
3 Co.dl9 : 200N 473 169'8 17 1ors
4 Co.527 : 100N 279 1325 1606 1217
5 Co.521 : 160N 349 1451 2464 120
8 Co. 527 : 200N 441 1584 2340 1636

It can be seen that, in spite of the high nitrogen conee s,
the early stages (Table III), the uptake per acre is lowess :‘i‘::if:ontin
formative stage, showing _tha.t under normal conditions, the o g_ e
requirement is negligible in the _early stage. It can also be ogen
thet the uptake is more with increased nitrogen doses bus thiaeen
not reflected in increased yields of cane. The rate of ui;take P

increases with the onset of the grand period gng duri l‘&pldly
period as much as three-fourths of the total nitrogen is tai)g this
By harvest time there is & fall in the nitrogen per aqpe Then up.
" early grand period stage can be taken as the “ critical perjoq » in t:‘v the
of the plant, during which it requires the maximum smoung of e lite
nitrogen. The dose and time of manuringshould be g adj u.::;llable
adequate nitrogen is made available to the plant during this stage thay
case of higher doses of nitrogen, beyond 100 1b. N, the highes .M
lation in the plant body without a corresponding increase ip cumu.

in poor juice quality. Yield reguilts

¢} Release of Nitrogen from manures: The perig .
bility (o)f nitrogen from different treatments wag Btudleddlfﬁo‘:’"uﬁ-
crop growth. The data are presented in Table V. | ghout
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TABLE V.
Nitrate-nitrogen in soil during crop growth (Original NO_ = 1'12 mg.)
100 gm )

8. No. Details April May June July August Sept.
1. Co. 419: 100 N 1°54 I'69 133 1-92 110 056
2, , 15N 161 176 133 203 128 074
3. . 200 N 1-64 178 138 208 137 0-82
4. Co.527: 100 N 170 2:02 144 110 130° 080

6. s 150 N 174 1-97 142 2:14 1356 0-70
6. » 200N ‘o112 208 147 215 1140 095

8. No. Details Oct.. Nov. Dec. Jan. Feb. Mar.
7. . Co.419: 100 N 029 024 011 0-22 022 021
8. ,, 150 N 0-36 0-30 015 022 020 027
9. ., 200 N 0-36 0:30 020 022 019 0-27

10, Co.527: 100 N 036 030 018 022 019 023
1. - » 150N 0-36 0-30 0-27 0-22 0-22 023

12. s 200 N 036 0-30 0-27 0-26 021 027 -

The analysis of the soil for nitrate-nitrogen shows that higher
nitrogen doses did not result in higher availability of that element in
proportion to the dose applied, presumably due to some limiting factor
operating. By the stage of maturity, however, no difference in the
nitrate-nitrogen is noticeable among the different treatments (Fig. 11),

The first half of the manure applied at planting time is found
to reach peak availability (Fig. II) in about 1} to 2 months in the
case of all treatments. But it was already noted that the nitrogen
requirement during this stage is very little and hence the utilisation of the
dose is not complete and is likely to be wasted. The second half of the
manure given at earthing-up time is found to maintain a higher level of
available nitrogen during the grand period. The rapid fall in available
nitrogen after July appears to be due to high uptake by the plant.

: Thus a comparative: study of the uptake of nitrogen by the cane
plant and the relesse of nitrogen from the applied manures has yielded
useful data regarding the manurial requirement of the cane crop, The
* Barly grand period *’ stage is the most oritical perid for nitrogen in the
crop. The release of nitrogen from the soil in the different manurial treat-
ments shows that the rate of availability is not conducive to efficient
utilisation since the first peak is not fully utilised by the plant when it is
in a formative stage of developmept. . These studies warrant the
conolusion that for an efficient utilisation of manure, it must be applied
1 to 13 months after planting. Further studies in this line are in progress. -

* (d) Composition and guality of the juice:— The effect of high
nitrogen on the chemical composition of the cane juices was studied
through an analysis of the juice, both for sugar and non-sugar constituents.
The data are given in Table VI,
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" are given below :
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erespective of the other constituents, the most characteristic
oot is the incresse i mifzogoen content and & dopression in the
te oontent of the juice. 1t can be seen that the effeot of high
pitrogen doses i8 & consinuous process from an increase in the nitrogen of

¢he plant tisaue, then the juice and then vhe -end producs, the jaggery.

(8} Soit Analysia: To soe if there s apy depletion in the soil
doses of nitrogen by a season’s crop growth, the

pitrogen in any of the L
aoils from the different treatments were agsin analysed, after harvest of
the expetimenwi CADes. . .
o . TABLE VHL
Initial and finsl soil analysis.
Nirste N poel Carbon
*5' Details Mgm /06 o pH
9. Bms. Ny o
I S - —
s WON o2 ¢ a2 108 5
; Ge 419: WN - 027 G082 083 101 5
s o WON 027 008 082 93 75
387 W0GN ¢ «083 090 ws - TE
; o , 1 N 022 0084 2990 140 75
. :, s WON L o2t o084 | 000 Mo ' T4
foitial soif aualywis L2 0046 035 7 74
o total nitrogen fgures for the soil after burvestof the crop
oy as:%x of nitrogen dose applied, the nitrogen in the soil

ﬁ;%tigf;;gd&glaw the griginal}evel after one season of crop growth.
There is yioally mo change in the pH values, irrespective of the
ifrogen dose applied. Tt is interesting to note thai the carbon

d after one year's orop wih and this is

variety OF BUZ0 1 inorease
aontent hes sctus T IS o, 419, This s proba ly due to groster

Go. 8 ;
?;Z‘és‘éﬁf&i of toote in the scil bF Co. 527.
. commercial cone sugar: "The yield of cane -
& Yield of 030 and “the C. C. 8. % and _the ¢. . 8. per acre

from the different treatmentd,

TABLE IX. i
Yieid sad Commercial Cane Suges. -

yildofoans  O.C.B.  €.0.8. poracre
% . toom

- Deteils tona/scrs
o . .

3 Co. 4l W N L Aree 11°60 505

g ow R R PTIE
; 8 T . " M ‘ i ""83

4 ©Oo 8% 10",1‘ ALBk . T &5

& ot g‘;g . 488 1080 . A

. 8 e . ; . -
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It can be seen that while there is not i
the different treatments, the C, C. §, ?:rCha;Lﬂeﬁence I yield between
200 1b. nitrogen. ave been depressed in

) The above data reveal 100 Ib, i
tions of the trial. But it was alreadNy sta:nb:h:t g;llllzl:m under the congj.
part of the manure applied at planting time being w: :V q l_lkeliho()d of a
ptlant w?s in need of only small amounts of nitrogen ‘;u:fi Since, the oape
8207)g§ 4 &5 was also seen that a higher dose during for Ing the formative
N did not favourg.bly influence the yield at the Mative stage as ip
of hlg_h amounts of nitrogen in cane tissue due to ¢ en(.L Accumula.tion
late in the season in higher doses, result in poorontlm.“’d availabilit
these point to the possibility of reducing the quality juices, A
affecting cane yield and soil fertility, The periodicl;l,lanure doso withou
shows that after the grand period stage there is no neeg‘}mke of nitrogen
;;:;Fogex}. The manurial regimen must be timed 10 guit or any available
is will not only reduqe the manurial bi]] but al these conditions,
accumulation. That the time and dose of nitrogen also favoyr sucrose
the knowledge of the * critical period " of g crop plaI:t:l b .be_ based upon
work reported by Hester (13) and Cochran and Q) 1810 line with the
studies it has been proved that the critica] period is b, 800 (9).  In thege
Asana (1) has reported that the rate of uptake and :}tlwe'e n 24
is from_ 3--6 months, “Further experiments have been el !Mportant period
manurial dose can be reduced and juice qu lI') anned to see if the
modification of the schedule, based upon the abovg}z;’é{t.eﬂhanced by a
igations,
Summary and Conclusions: 1. Stud; :
of the nitrogen of the cane plant havedllf:ex?np:g:en?mhp mical agpeqts
glﬁ?cﬁb{]sec;twgﬁ :o evolve gi n}anlllrial schedule eCOnOmica‘ﬁol;lh this Paper.
, same efficient ili © cultj
fertility. y utilised and not detrimentaiﬂ?: a:girl’

2. Increasing doses of nitro i
. : € gen incre
this element in the cane tissue but the effect isans:t the Soncentratioy of
The concentration shows a downward trend wil:}llu: Over 100 1p, N
ge. - T

3. A study of the periodical u i
o 2 ptake of
that the most critical period during which tﬁl;tgien POF ore hag shown
maximum amount of nitrogen is from 2} to 5 month: lant re uires the

available nitrogen in the soil is not wel] utilised ang .efore Wwhich high

nitrogen depresses the juice quality, jaggery and C, ¢ safter which high

4. The analysis of nitrogen showed th
S rrea t 3
peak availability in 13 to 2 months, It is he:c:h:ezpphed Manure regghe,
of application must be so adjusted so as to O°88ary that the t .
availability with the * critical period ” for nitroge o echron e "
cane crop. 8N requirement, the

. 5. Nitrogen in higher doses is i

juice, with an increase in the colloids and o:l?;:lzggag‘i’er into extracted
ing in juices of poor workability, Also, -the jaggero -!flon.. GArs, reaylt.
show high nitrogen and poor quality, Tt is found thaiy tlrom Such jujgeg
accumulation of nitrogen 18 carried forward from the e initia.lly h

up to harvest, then to the juice and the jaggery. This imost tender plants
process.  High nitrogen is accompanied by low h. thug 8 continygy,
not favourable for clarification. Phosphate, Which §,

to5 months,
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6. Under the nitrogen doses applied, the soil nitrogen is not
depleted below the initial level by one season’s crop growth. The contri-
bution of roots to soil organic matter is quite marked.

7. There was no increase in yield beyohd 100 1b. N, but the
C.C.8.% and C.C.8./acre decreased in 200 1b. N. dose.

Acknowledgements: Our thanks are due to the Indian Central Sugar-
cane Committee, who have partly financed the scheme under which this
work was done.
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Quality of Green Manured Rjce
By

E. J. VERGHESE, . sc.,
Agricultural Research Institute, -Coimbatore

It has generally been observed—vide Viswan
1941), Viswanath et al (1927), McCarrison &ndatl“,,(lg%, 1927 and
Howard (1945), Boas (1932), Pfeiffer (1945) Karunakar (1948), K »
and Rajagopalan (1948) and others—that cerea] crops m)’ _arunalssr
organic manures are in quality superior to those fertilized :’:i‘\lred. with
fertilizers,. With regard to rice Verghese (1948) found tha th Sneral
rice was reflected in the granular size and make.up of rje t quality in
present study was undertaken to see how far this : starch, The
be made use of to evaluate rice quality vis_a_vlgsope"'Y‘ oould
inorganic manures, green manure and ammonium ‘sulphate forganio and
and a comparison of the feeding values of such Oor example ;
wag also included.

.

Materials and Methods : - Rice was grown in Pot-cultures yng th
er the

following treatments :
(1) No Manure.
(2) Green Manure at 10,000 Ib. per acre.
(3) Ammonium sulphate to’ contain Ni'trogen equivalent ¢o @)

The green manure. used was pillipessa,r;a., analvsing o ;
while the ammonium sulphate contained 2108, nitroizl!tg 0-689; nitrogen

Soil and Rice Variety: The soil used for growip
nitrogen - starved soil from the old permanent Manyp; 1 i
Central Farm, Coimbatore, which has not been receivip 81 Plots of the
fertilizers for the last four decades. This variety ofg :iny nitrogenons
Co. 13, which is-known to be a -rice of poor quality, g 00 grown wae
and rice variety were :ielected- for the study so t.hat u&i :e
nitrogen manuring and consequent improves i s
would ther: be more marked. proveent.in  quality,

g the ri°e was

o
it eny,

Pot-Culture Technique: 10 Kilos of well sampleq s0i} ,
above a two-inch layer of gravel, small pebbles and coarse Were placed
in a glazed pot 10" x 10", The soil was well puddied &nd“nd contained
amount of green manure cut into small bits were thoroy th

© Deceagary
into the puddled soil. The green matter was allowed toghly inoormd

after which rice was transplanted. The ea,lonl:t:tdfot.m wook

differently treated rige

ammonium sulpbate was added at planting time. Iy all 1 smount of .

used for each treatment. ‘ -pota

After harvest the grain and straw from each treat,

and a new composite sample from each lot was taken forment Wan !nixbd,

Gn'a.ly.i.' D

ki

-

Starch Granule Size — of Rice €015 Zrown
Granule Si'zes)-

under different Manuvial Treatments
(.F:reque'ncy Distribution of Starch
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‘Analytical: 1. Preparation of starch: Starch wa, )
. ’tt,he rice by the method outlined by Verghes: (lil;&a)'f‘ed from

2. Granule size measurement: A suspension of the
examined under the microscope in glycerine mountsizl;%l:d‘iv g
to the method of Garner (1932) and Barham et al 19:2
1944, 1946) and 500 granules were measured., ( .

3. Feeding Values: The feeding values of the rj .
were determined by A. O. A. C. methods, "°f’:&nd, etta.v

Observations: Granule aizf of sta;‘lck :f The result,
ments of starch granule size of starches from the different)
rice are presented in Table I. Y manured

A study of Tgble I disclo:eslthe‘ f?ct. that tho
in frequency distribution are fairly uniform through, ey
step int%rval yof frequencies in all three starches, ingg:::nth;:nt“e
rice there is a greater number of granules of lower sizes than i!l:m'ed
case of ammonium sulphate and No Manure treatments ‘"iththe
reversal of this position in the higher sizes. It yag EO\ind 'b.‘
Verghese (1948) that this phenomenon i.e., a greater preponde y
of smallsized granules was the characteristic change when o rance
freshly harvested rice improved in quality by storage, Tt mew or
said therefore, that rice grown 'under green manure ig- of ‘g ay 'be
quality to that under ammonium sulphate treatment I:PG!nor
the ammonium sulphate treatment yields rice inferior in uali fact
« No Manure " itself. quality ¢o

ugh variations

Ana,lysis of the data indicates that in most of the ¢lggg
number of granules is significantly different in the diﬁeren::;;;::&h‘the

Feeding Values: The feeding values of the rice
presented in foablo 11. 80d straw gre

It will be seen that green-manured rice contajp "
ether extractives, potash and phosphoric acid. The con ;e l?tm:f Proteing,
K,0, and P, in this case is greater to the extent of 5.3 m?rmin,
16-49% respectively over the ammonium sulphate manured rioe %, and
- "the case of straw the pe{oent'is:g: ggintin tllllesecomti ~_ﬁ.90.a;hi{el 71,,
43-2% and 30-09% respectively. effect is thus mepe %'
case of straw. Pronounced in the

particularly with regard to phosphoric acid.
phosphorus in improving quality of seed has

These results are in harmony with the fmdingn of other wﬁimw“ .
%

ThO .
beon funetion |

involved in vital growth processes in plants as it ig g ,
nuoleic acids. Phosphorus is also important in séeds and i, geo¥
with the metabolism of fate, - Compounds of phosphorus i on
with the processes of respiration and with the efoient fanatimi

utilization of nitrogen. Phosphorus is also of specig] lnterm“hmr Bg and
development and the ripening of seeds and fruits, anq by n

b

BEE R

animal nutrition. . s mg ;}Rﬂ

8 of the mga,gure; .

d P
g

Sen (1948) and Karunakar (1948, 1949). Phosphorus, th:;“';;l 55
; e "“
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An efficient and effective -way to improve the quality of - grain
and stock feeds for cattle and men is.to green manure cereal crops.

It was shown above that rice grown without application-
of any manure is of better quality than that manured with -
ammonium sulphate. Comparison of feeding values (Table II) confirms
this. “No Manure” yields rice of better feeding value. The
question whether intensive manuring with ammonium sulphate would
depress crop quality merits a thorough investigation. -

. Summary: A comparative study of rice grown under different
manurial treatments has shown that rice manured with an organic manure
(green manure) is of superior quality, as judged by the granular make-up
of the rice starch and the feeding values of rice and straw, to that
fertilized with a mineral fertMizer (ammonium sulphate). Ammonium
sulphate manured rice is even inferior in quality to that grown
unmanured, The possibility of improving the quality of grain and stock
feeds for cattle and man by green manuring is stressed. :

: Acknowledgement: The author’s thanks are due to Mr. M. Sanyasi
Raju, M; sc., Government Agricultural Chemist, Coimbatore, for his
helpful guidance in the conduct of this investigation.
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TABLE 1
Granule size of starches prepared from rice grown under
different manurial treatments.
I 11 1
No Manure Green manure Ammonium sulphste
Step at 10,000 lb. per acre N—~—thatinll
jnterval Frequenoy _Frequency Frequency
(micr) o Per- Accumulated o Per- Accumulated. No. Per- Acourulated
* gent frequency % cent frequency % O cent trequency %
W i i et el e et
370 23 48 4.6 18 32 32 4 08 08
w01 6 12 58 1 02 34 1 02 10
edd 97 104 22 120 258 29:2 83 166 178
481 g 16 208 21 49 %1 8 190 186
518 68 138 404 56 112 a8 7n 142 338
55 11 34 438 22 44 490 2 52 380
592 88 178 618 81 182 652 56 112 49'2
g20 46 92 708 3% 70 22 21 54 846
66 74 148 868 81 188 884 ns 226 772
703 P 04 860 see aen e 8 10 82
740 70 140 1000 68 116 100 108 318 1000
Total ... 500 1000 10000 500 1000 1000 500 1000 1000
TABLE 11
Feeding values of rice and straw obtained from rice grawn under
No maenure, green manure and ammoninm sulphate
i Grain
Heads of No Green Amm. No 612:::' Amm.
analysis manure manure sulphste msaure manure wulphate
M v . PRS—
Moisture 178 19 18 e g7 680
Crude Proteins 708 783 693 231 238 213
Wiher extractives 281 348 2:97 157 e 188
Crude fibre . 68 082 061 394 gqs S
Carbohydrates (by diff.) WeL T8 I 6047 ggaz 6018
Total 10000 10000 10000 *10000 10008 10000
Albuminoids 695 T 871 221 228 198
Josolubles % 022 01 018 1518 1545 1528
Lime (Cs0) % 605 006 04 ony 018 012
o g . . )
K,0 % T e B 0w 119 08l
Acid velue 054 308 2 mes 8128 sw‘w

jp tomporature A7

Climate in Relation to Manuring of Crops

By

M. 5. VENEATANARASINGA RAO,
Paddy Specialist,

C. BALASUBRAMANIAM,
Agricultural Metoorolegist

&

M. V. JAYARAMAN,
Agricultural Research Institute, Caimbatore

s, farmer thinks of applying manures and fertilisers

htx“o‘h‘,"g":h'e ,ﬂl& intention of increasing its fertility. Generally,

to his soil wit. pature of the soil is taken a8 an indicatar of its

the productive daativity depends not merely on soil fertility but also on

fertility,but pPro tu the soil. The relationship existing between the ¢soil

o;mse: ext:l;llaa tl?e « stmospheric climate’ has to be understood to
* olimate’

e the fortility of soils by application of manures. -
n

o il is formed as a resuli; of disintegration of the .
Climate ‘T’&ﬂ:.la},sfigmation of rock to soil takes several centuries
ont rook. ko temperature, rainfall, sunshine, relative humidity, and
and factors Li ela an important role, in this natural process of soil
wind velooity P2y formhtion of 17_of top soil the period taken will be
300 to 1,000 years. Further, the climate of a place also
from tvpe of the soil. A close relationship exists between
es the yplimate and vegetation, and vegetation and soils..
ttempt to improve the fertility of the soil should also include
Hencae, &ins; l?ma tepof the locality and its influence on soil fertility,
a study
, is a comprebensive term, which is the sum total
‘ :].‘he tel*'m :;’tl:sﬁ?(; temperature, rainfsll, wind velocity, sunshine,
of various elf?n \dity. In dealing with the influence of climate in rela-
and ,r:latg:nu‘:in-g of crops each of these elements has to be considered
tlon to i

ih reference to its influence on plant growth and soil fertility.
wi ‘ '

Climate ' in Relation to Masuring: To get the best out of the

anythil'fg
determin

o : soil there should also be an optimum moisture
nanures & Pé;feds;’i?. ﬂtll?his leads to the c}assiﬁca.ti_on of soils according to -

condition in rotaining POWeT. Wazver is essential both for soil fertility
their momt::g,’wtion.' For successful crop production a clear concept of
and orop Pl ater oyole of the locality is necessary. The fate of the rain
the naturs Ks the soil is to be studied in detail, before attempting the
after it touc ef soil-moisture. Measures which are conducive to goil

‘ o are oquolly efficient for moisture conservatiou and in areas
W“””’,’fé"znoe rtain rainfell, the adoption of soil conservation methods is

o: lm:a; ount importance in successful farming.
of p& ‘

| .o o gtudy of the water oycle will show how' it is

I"d“fd'tfgfﬁe:aww'i"“‘“” bumidity, wind velocity and sunshibe,
jnfinenced yn " pinfall, the amount: of water -left to soak into the
Witht giver oroased Wit on inorease ‘in relative humidity, decrease
goil will be it an incresse in the duration of the period during
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- w;hich ftshle soil lremains under bright sunshine
of rainfall is also equally important. ¥ .
conditions, any amount of yfertilils)ers wtill n%:rgziu guder leaching
benefit to the crop since most of the plant food will beoe Proportionate
the drainage water. There is another point also to be oooa“.'"e away in
connection. In moist climates proper tillage is necessar n:ldered in this
water in the soil from acting ag a source of hindrance toyt,h 0 Prevent the
to the plant roots. Similarly in arid regions, with hot e supply of ajr
too free a circulation' of air through the soil will dqr it windy weather,
Further, soils of arid regions are poor in humus oontegt a.o:ilt too quickly,
poor in nitrogen also. ¥or getting the best out of suchn .Consequently
nitrogenous manures should be added. Therefore, 5 li soils, plenty of
manures, especially farmyard manure is reeomm’ené?dwfahon of 0‘;5‘"“0
improve the soil structure and increass the water-holdip or dry lands to
soil. Apart from suppling nitrogen, farmyard manure 5°3I_>amty of the
availability of phosphate, potash and other elements 1 *C, oreases the
microbiological status of the soil (4). y mproving the

Next to soil-moisture comes tempera '
looality determines the types of crops t!rx)ut ::r:e'be T::fotempemt“"? of a
the locality. Increase in altitude results in s decrea:e'isfuny raised in
owing to the speedy rate with which the earth’s surfae © In temperature
tions relinquishes the heat absorbed from the s © &t higher eleva.
temperature has an important effect on certain physic:ln. urther, the
soil. For instance, it influences the rate of percolation Processes in the
the aeration in the soil. Further, low temperature %f water and algo
of phosphate fixation in the soil and thus increaserge 1;1 Jes the. speed
Only the top few inches of soil are affected by atmos h f mobility (2).
and the sub.soil is generally independent of variations Ii)n :ll.lo temperature,
of the top soil. In almost all soils, the variation in sof] te.. temperature
to diurnal changes is very little at depths below two foot temperature due
are to be kept in mind when improvement of soi} fertilig& iﬂ%'llx theﬁe facts

“hought of,

Closely associated with temperature
sunshine and the dryness or dampnI;:s of th:reairthz hours of bright
relative humidity. Whatever may be the good effe ;0‘"1 Otherwise g
and fertilisers applied to the soil sunshine mu:t b°f the manupes
plenty if plants are. to grow normally, as it iy paq i > 2ileble in
both for photosynthesis and for transpiration. fequired by plants

Relative humidity of the air inﬂﬁenc :
and evaporation of soil moisture. If theesreﬁ:iv?t; of transpiration
soil aeration must be pro&erly controlled by inoorpo,mngnm“y g’h!gh,

matter, particularly if the soil is oom “U8 more
if the air is moist, transpiration will bepr::'. orﬂ::’;‘g%i Fm

be more stimulant applied to the roots b ans thep ’
them more active in drawing up plant foods ffoZ“{h‘;‘_f;;l'ﬁmun. t:) m
The velocity of the wind also i N -
considered while applying manures, In tho.ﬂ:;; l’llnsg:r? n *
properly inoorporated into the soil, will be oarfie(r awa ;l‘ﬂli..u‘ oy
wind is hot and high in velocity it is likely to d&mage ghoy I’iMl, It the

fallow fields it is likely to cause soil erosion, especially j¢ th:'ﬁ’, ovon, fn

n soil-moisture, -
r
. - "* .

O

The aﬁtﬁbution '

daotor. to be.
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Conclusion : A general correlation exists between vegetation maps
and climatic maps, although the degree of agreement ;might vary in -

different regions and for different vegetation types (3). Any attempt to

improve vegetation should therefore take into consideration the climatic
factors also. Application of manures to soils is done with the aim
of improving vegetation to the advantage of men and cattle, - Soil
management and maintenance of soil fertility can be successfully tackled
only when the climatic features of the locality are clearly understood.
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Soil Conservation with Special Reference
to the Nilgiris
By

P. NARAYANAN NAIR, B.s0. (ag.)
District Agrionitural Officer, Ootno.n;und

It may be said without fear of contradiction th

soil erosion started when the first man turned the sod i&t the problem of |

Eden and began upsetting the equilibrium e i n the garden of
are all aware that the native gms(sl that clothe:?ixzhﬁl;:?hrby Nature, we
vegetation that springs up spontaneously are the anti.e,::.“rf“e and the
Nature. The cover or canopy effect of vegetation tl‘xon controls of
hindrance to the flow of water by stems and roots. the mechanical
groperty of the roots of plants and the biological eﬁeo’ts be l0il.bmding

y the addition of dead and decaying organic matter e Tought about
these contribute towards the control of soil erosion, year after year; all

Soil erosion iu the Nilgiris is most ;
;MONSOoON Or post-monsoon sh%wers of the nélz;l:f}dvg: l;mg the heayy pre-
heavy sporadic rains of the North-East Monsoon I:; . Monsoon ang the
main period of the Sout-West Monsoon, when the 1 e
overcast and rains are received in continuous tzhowgs Y18 compjete)

Thet.'e are two phases in soil erosion, The first ig the [l)‘s f01: da !
particles into fine silt. The actual loss takes place :‘leal;mg P of soil
phase when the fine particles are washed down p tl;:mg the second
American workers have observed that these two phg © surface flow,
correlated. For instance, sand is easily detached seﬁ e Degatively
rain drops, but it is not easily trafBported, whereas a{iﬁt' |° 2at of heay

detached but is carried away quite easily by the run.off o'ay is not easily
nately we in this country have no data at all on this !ub'ew“t"- Untorty.
observation of the colossal soil loss in the Nj) 1906, From & ourso,

by the silt in the run-off water from newly broken gllm' 88 evidengeq
the laterite soils of the district are as easily detached a8 and, it jy clear thag
as easily as clay particles. sand anq transported

Coatributory Factors: From the poing .
cultivation of potatoes, which ocoupies a ;?la?e of0 io::;o'“?“ oontrol, the
of the State, with 19,100 acres out of & total area of 19 UL 1n the agronom
State, is the bane of the Nilgiris distriot. 800 acres in Hadn’.

_ Prior to the First World War, ¢,
the vicinity of 7,000 acres. With tl?ee :;?ag: at;;a ;“der
price of potato began torise and with that started thm orld War the
cultivation. ~Steep hill-slopes that were previous) °]rm for extended
were planted with blue-gum trees were converteyd 10“ untouched op
wnthqut any regard for protection of the soil eithe to potato flelds
levelling. During the Second World War from 19391' by terracing or
otatoes mcreaged once again, reaching the peak of | the ares undey
in 1945. In this boom period not only were al] po,.;b‘;%r 20,000 aorey
under cultivation but also the bulk of Government e lands brought
not so far assigned to anyone were also leaged out and ’::m oke lands
vated,

The
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net result was that the evils of soil erosion, which were hitherto insignific-
ant, began to be felt in a serious form. The sholas which sheltered the
springs disappeared. thereby causing the streams to dryup. The soil
particles were washed down to silt up the streams and were carried down
even to the plains through the waters of the Moyar and Bhavani rivers,
The rains began to fail year after year, the mild and equable climate
changed into hot summers and all the greenness disappeared, giving place to
bleak and desolate hillsides. -

Secondly, to make matters worse, the trees existing in Government
and private plantations were mercilessly felled, without any attempt at
re-afforestation, in order to tide over the fuel shortage. Due to an
unfortunate order of the Government that non-agricultural lands in
municipal areas should be charged a prohibitive penal assessment, the
entire tree growth within municipal areas, nearly a century old, were all
ruthlessly eradicated and the lands opened up for potato cultivation.

Thirdly, the ryots who had made enormous profits by potato
cultivation, when deprived of their lease lands, rushed for possession of
the extensive Toda patta lands which for centuries were used as grazing
grounds and broke up the area without any regard for anti-erosion methods.,

A good bit of the Wenlock Downs, which was retained as a National
Park was broken up when it was assigned to the Political Sufferers.
Though the methods suggested for prevention of soil erosion were ignored
by these assigneess when they occupied the land, it is gratifying to note
that the bulk of the area has now been bench-terraced, thereby minimising

soil losses,

Conclusion: The rape of the Queen of the Hill Stations, brought
about by the mad rush for extended pgtato cultivation in unsuitable sites
and the reckless devastation of the forest area for fuel and timber withaut
adequate provision for re.afforestation, has not only resulted in eroding
the already poor soil of the district and reduced its productive capacity,
but it also threatens to silt up beneficial works such as the Lower Bhavani
Reservoir, which is intended to give irrigation for two lakhs of acres of
food crops. The only silver lining to this dark cloud is the attempt by a
few well-to-do ryots, to adopt soil conservation methods such as terracing,
levelling, gully-plugging, and contour planting of potato and the belated
awakening of the Government and the people to the dangers of the
situation. The position is no doubt bad, but is not hopeless yet, and can
be retriéved by the striot enforcement of a ban on assigning lands in the
Nilgiris, by encouraging large-scale tree-planting on steep slopes, by
judicious granting of kist remissions and large-scale adoption of simple
anti-erosion measures like bench-terracing, contour planting and better
oultivation. .



Emergency Food Production Camps

By

N. RANGANATHACHAR]
Agricultural College, Cuimbatare

. Introduction: This paper proposes to stress the peeen
putting into operation a8 practical scheme towards { Soessity for
production in as many places as possible in the State Dereasing food

Concentration on stepping up productio
under cultivation is more essentiagi thgnpattempﬁi g:!; :i‘: lands alread
over patches nuw remaining fallow. Becruse mosy of the end cuitivation
agriculturally defective, any attempt towards their rle new Arens nre
tedious process. . eclamation iy 8

The areas proposcd to be worked should lit .
only then van an atmosphere of grave danger be realﬁz:?ﬂly be comps’ 5y

It is accepted by all that there is shorts
schemea have been launched and a number of concessions
granted by Government to agriculturists to cover the :{";i‘ ,h&ve been
dozen years hence, if we lock back at the achievemeng it oo, Half 5
that it had not been a success. There have been a'(;'O\Hd'befmmd
conditions in many tracts, but even in places wher, Verse seasona}
water was avajlable, the level of production of Crops has pey

increased over the pre-shortage days.

This indicates that the danger has not been R
that there is want of heart in the application oiﬂlxexmmmd and
growing more food, What is now required ig the o oG8 aimed at
concessions to agriculturists and widening of facilities 4o a‘mtmu&noe of
on the part of the Government and in retusp the fgre&ter extent
co-operate to & greater extent than at present, in the Armers shoyld
the couniry. Problemg faoing

Under the efforts to be put forth by the G ’ .
that suitable centres should k?e aelected,yts,ken 3?’;‘;;‘;2“. itis szsential
worked to enhance the production under scientific guids d Practicaily
the people that the yielding capacity of the land coulg ?:9 t0 convinge
any one deny that an ounce of practice is worth a tog of . Can
saying was proved beyond doubt during the war yeary t;mryt This
sufficient vegetables for the military, The Govemmentn pmduoing‘
in suitable tracts, grew vegetables and met the shortage yery o k landy
If similar efforts are directed towards producing food, it i'm%m!ully.
successful results and be an eye.opener to the ful} Productiy nd to bear

lities of the land. ® Potentiy.

No obstacle should be considered unsurmountshye ;
beneficial schemes and these schemes have to be 'Orkedbghi? taking up
purpose rather than earning big returns on the sums invegteq 8 proteot!

ge of food, Val'ioug.
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Objects: The objects of the scheme described in this paper are :

1. To make the cultivation of crops which form the staple foed
of the locality more intensive than what is being done now
by the farmers,

2. To increase production of crops by adopting better methods
and relieve the acute shortage.

3. The improvements carried out on the lands would serve as

’ permnnent objects of demonstration and a lasting asset to-
the owners of the land.

4. Greater interest will be evinced by the farmers of the locality
on the improvements carried out on the lands of some of
their own men and they will adopt them with the resuls that
production level will increase in the region as a whole.

5. Besides increased food for the man, fodder for the
beasts of the farmer also is increased in quantity.

6. To stir those at present in complacency to a state of real
activity.

It is suggested that the scheme be run for five years. The

‘requisites for working the scheme, viz., land, technical staff, lJabour

(including human, mechaniéal and catile power), irrigation sources and
manure requirements are discussed. Then the cropping scheme which
will be most profitable to the tract, the increased out-turn and the extra

- human and anvimal units that can be supported are indicated.

Land: Each camp can have a minimum area of 200 acres in a
block. If one block is not available smaller blocks of 50 acres in extent
not far from each other can also be taken up.

Garden and wetlands with assured water supply alone need be
taken on lease.

Farmers unable to do effective cultivation for want of sufficient
funds, absentee landlards and some who may be attracted by the l:ase
amount offered, may agree to lend their lands on lease. Besides these,
lands belonging to temples and charitable institutions may also be
available. The lease amount will be on a par with that prevailing in the
locality with a small premium added to it. A five-year work on the lands
by the technical department will be sufficient.

Labour: The following sources of labour can be usefully employed.

1. As much labour as is locally available.

2. Demobilised soldiers willing to take up farming.
3. Labour migrating from famine districts.

4. Able-bodied beggers who are at present idling.

The imported labourers should be provided with sheds as ¢close to
the workspot as possible. : ‘

Regarding wages, rates similar to local rates can be paid to adults
and juvenile labour. A slight modification .is suggested, viz., wages can
be paid at intervals of a week. Instead of disbursing the whole amount,
two-thirds can be paid and the balance credited to his account. This
accumulated amount can be utilised at the end of each year to meet the
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clothing requirements. and the b
) . aian
fvt}}:e%\e&rea;‘c?xggf ‘gsé’{i bln d"‘ lamp sum, The underlying object ;
with a lumpsum whi }? aoed afte‘r b years the individgal wjeek s
k P aich will help him to by cattl oriser i loft
cultivator or to build a house ol ® 8nd become . tenant

MriA of his own op buy milch cattle and iive on

The wages vary according to gpasong
A . : but taki

U gy sicums o e AT voman 'y e 2 b
Rs. 84/. per woman and B o) Lebursement will be Rs, 144 “por maa,
Rs. 34/~ from women a‘;‘ d571/%‘sp"f7boy. Deducting Ra.‘44/-!-irgent r!r;::.
§§asem4831xves ar;d their children they s{reflre(;tcn w?;gg‘BRzov;ggda Slothing for
oach m;r?s!?:s Sta w}?gg cach year. ‘At the olose of t'he ﬁ/ ‘ R, 50 a'nd
disbursed in a 0} 18 credit Ra, 500/., woman Rs, 250/ ;B-year Pt
Regardiﬁ o DIPRUN 0 be wtilised §n the b-ean boy Rs. 200/

: § implements they can be foaned fr s ay possible,
ment and catt'e pairs hired locally, ™ the agricultural depart-

Staff:  The minimnm requ;
. futrament wi
gz l?i m{axnnumRsaI&ry of Rs‘, 220/. and dear:legs Ego:t;icupp?r subordinate
man on Rs. 45/- plus 25, one stare-keepor on R e of Rs, 45/, one
comes to Rs. 4.860/- or Rs. 5,000/ for 500 ) N8, 45/~ plus 25. This

¢very acre to work the scheme at each cenz::;egf%%%y:: r ie. Re. 25 per
res.

Irrigation Sovrces: If the py
e ock of .
gt 034 and 7 tho e Ty Pppenn o b oty
with poor s rinWL tah ea;in v ug. At they are in d('ue -
of th PI q Prings the department cap st them right The o O
o © lancs can be charged 5w of the comt fg . The Owners
eepening 1o be recovered from 4 Ui exeavation g

] © len 3
ments anc the rest tronted a subsidy, %6 amount in five annyy) instal.

for gettiy i
g electric oo i
led for the weolls, her;r\‘vei::wgiz

1 dispense with animal paira pnd

olectric motors and pumps can bhe |

‘ inata}
engines have to be provided, This wil
their high maintenance costs,

At the end of the sch
| i eme the engi
;))wner_s of the wells at a concession tategm? “necony ered 10 the
e given Joans also, to make the purchase ;? coessary they ocan

demand from the owners of ] N case th i
. - e
engines can be auctioned, ands who hag given them on ll::w;’ t;:

Providing wells or deepeni

. ) enin i
(,overnmpnt, and offering them I;t cogceﬁi%?’r i: ibllin
farmer since meny find these beyond their mZ;;m"

If wetlands are chosen they
of water from an irrigation Project
provided to raise timely hurseries and p;
grecn MAanure crops, ‘ e a tow irrigations to

Maoures: If the 200 acrey
nan ) are i
acres required for nursesies, the rest canenlf;regn ‘:;}33:‘;‘1’ except for 20
. & green manure

g pumps by the
N6 small belp to the

¢e carried over to the end of the

for raising nu
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von here the dual-purpose green manure viz.,

suited to the I%?lg%wf seeds collected from the first flush, fed partly
pillipesars oa?he subsequent flush ploughed in.

to cattie and hrubs such Glyricidia and
. i n manure shrubs such as Glyricidia an
Planting per&znézl}dg{;ids will provide sufficient leaf and supple-
Adathoda on altern y sowing green manure seeds in the fields,

is obtained b

ment whst # ° hore two crops of paddy are raised, the first crop is easily

In places W cen leaf, but the second erop. does not geb leaf as the
manured with gr u the two crops does not permit raising a green manure
bew}?ence tarmers who can afford it, buy artificial manures
orop on the ﬁoldi) escond orop. Other starve their second crop resulting
or oil cakjeﬂ; 5“ 1-1% overcome this difficulty, in easy method of growing
in poos i€ u follows
Joad 18 wggesfed ﬂsf Sesbania seedlings hag to be grown ab the time of

A pursery O for the first crop, Immediately after transplanting
sowing paddy pursery by the end of June or July, the Sesbania sgedimgs
the paddy erop, 1. & the nursery and planted in the field touching the

are pulled out fm;?ut or even claser. These geedlings grow very well
&

" punds, owe foot fdower by September. The paddy crop is har-

mmsnce er'if it is a short duration variety.
Seed hagegi%?ﬁgd is prepared for the second crop; just at
Immediately after g along the bunds are pulled out and pressed
t least 3,000 to 4,000 tbs, of leaf per acre.
P and also where the cost involved in
Where n")l clgais?s $o00 high this method of supplying leaf comes in
buying ot
very handy . have indicated that & complete manuring of paddy.

Experiments gre, phosphates and smmonium sulphate gives
pamely lesf mg;’s ’ 3 on this, sdequate artificials have to be applied at an
maximum yield. 100 Ib. smmonium sulphate and 50 lb. of super
ato of over a basal dreesing of 5,000 Ib. of leaf,

re selocted, composts and qattl_e, manure
1t gerden land;e iearest &vaﬂa:ble sources as maintaining cattle

are to be Bezﬁfz‘zlggglzted but composts from available waste material
irs ia ot ©

: to s limited extent. |
g:n be Prapared ing with ammonium sulphate and oil cakes will help in
oP Seter tial increases in yiolds,

,obwini‘x;g su?‘;m:wgnm“‘“ Wotlands: Single crop and double crop.
roppin

. 200 acres can be cropped with paddy and then
The antlf; g;':ﬁungaa except over 20 acres whick may be required

ith greel
sown W raeries.

, 1 area, the first crop is raised, then the second
4 ditﬁlgisl?o:bgrggspmanﬁre crop which will be useful for the
an

crop of the anocceeding yeas. :
st otoP lands: Out of 200 acres, crops can be grown as follows:
 Garden 8 12'0 aores 2 crops to be raised in a year,
Cereals 50 acres 2 crops where vegetables of short
Vagetabm ) duration are raised.
2 aores
&
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Vegetables and root crops will rotate with cereals over 70 acres
every year and over the rest of the area every alternate year. In the
cereal portion, where there is an interval of three months, fodder orops

can be growsn.

On the area where root crops have been grown (i. 6. 20 acres) and
where cerals are mnot alternated with vegetables, the mext year
a shortsterm green manure crop like Sunnhemp can be grown o
recuperate the soil.

The above crops provide a variety of food. They give seo e
engage the labour thronghout the year, and they nati»fyy %he nut?it{::
considerations also by supplying varying amounts of ‘proteins, carbo.
hydrates and minerals, besides vitamins. Vegetables, root crops and
bananes yield 6 to 8 times more energy than cereal crops from the

same unit area,

A statement is furnished to show the incressed ont-turn
. that will result by working a scheme of this nature and how it justifies
employment of special stafl. ‘

In respect of Wetlands a moderate acre yield of 1 } tons of padd
and 13 tons of straw is anticipated instead of the % ton grain ang llf:on oj;
straw now obtained on an average.

In garden lands the cereal acre yield is expected at § ton in the
place of the present averago of % ton.

Regarding root craps, vegetables, bananus and fodder crops, an
increase of 1 ton per acre alone 18- m‘med at over the §.ton yield tha'.t in
being reslised now,

The value of the inoreased yields anticipated as 5 o
jmproved methods is computed ‘ot very reasonable rates, intgli?atgé
in the statement. ‘ .

®

Every acre of wet Ian_d con bring a net increased rety

value of R&ylao/- over what is normally obtained and ip %rr de;nl to the

to Re. 180/- per acre, a8 & result of operating a scheme of thig M‘“:‘;d up

Conclusion: A brief account of the methods of iper

production by starting emergency camps or production oens food .

discussed. These centres will serve as models for wider g p\i::é::; of

-y d wmethods, They do mot in any way displace 4
Z’:g:gg in the agricultural profession; in faot, other kinds ofo'): b:ﬁ:“y
invited in addition to the loca.}ly available ones and their offoste :;.,
diverted towards more production, ¢ M E v

Attention devoted towards maximising production iq I“"““R'-

:ts by technical staff will prove to be effective in g0}
ﬁé:tz;;t’in %he zones attempted, gcsxdes benefiting the State ying food

8 & wholy,

ACRE YIELDS AND PRICES (ASSUMED)

Prices assumed.

in tons
(per acre)

in tona
(per acre)

. in tons

Present producton Expected production Increased production
(per acre)

Crops

Straw

Straw

Grain

Grain

Grain

Straw

Emergency Food Production Camps 971

per ton or 0-2-) per Ib
per ton or 0-0-4 per 1b

- per ton or (-1-6 per 1b
- per ton.

Rs. 224/- per ton or 0-1-7 per 1b
- per ton or 0-1

Rs. 210/
Rs, 210/
Rs. 280/-
Rs. 45/-

Rs. 3/

¥
1

1
5

: %
6 ( tubers)

3
4

3

6 (tubers)
5
5

Cerecals
Roat crops
Vegetables
Bananas
Fodders

Green manures

CROPPING ON GARDEN LANDS.

Value of
increased
produce

production

(estimated)

(estimated)
_ in tons

Area Present production Expected production Increased
(estimated)

in
acres

Nature
of

in tons .

Grain

in tons

erop

Straw  Grain Rs. Straw Rs. Total Rs,

Grain Straw Grain

Straw -

Paddy first crop.

740)
7400
4200
2800
10500
3375
420

36,095 or

1800
1800
36000 Rs. or Rs, 180/- per acre.

3375

420

5600
5600
4200

2800

40

40

m 10500
75 (green)
140 (leaf)

20
20
20
10
50

375;.Egreen)
140 (leaf)

60 120

60 120

20 (tubers)

60
300

80
80

300 green)

. 40
40
50

250

20 (100 tubers)

10

120
120

- 50
76
70

second crop.

Root crops
Bananas

Vegetables
Green manure

Fodders
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CROPPING ON WETLANDS,
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Nature of
the orop

Straw Grain

} Rs. 25,108/-

1=
1

500/-

Grain 20,608

Straw

100

200 276 300 92
tons. tons. tons. tons.

tons,

173
tons.

200
acres

Paddy

1080/-

Leaf 360 tons

YY)

180 acres,

Green manures

26,188

Total.

26,000/~

or

Inorease
Grain Straw

Straw

Straw Grain

Present production Expected production
Grain

Remarks

i.e., Rs. 13(')/— acre.

% ton ¢ ton.

1 ton. 3001b. 1% ton 3
(1-1/3 tons)

7/8 ton.
(1680 1h)

Acre yield

assumed

2 tons per acre.

Rs. 224—0—0 per ton

Green leaf.
(assumed)
grain.

Paddy

Prices:

Rs, 45--—-0—0 per ton.

Green manures, Rs. 3—0—0 per ton.

Straw

_properly carried out.’” Itis this weak link in the chain

+
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Intensification of Agricultural Extension Service

(A plea for utilisalion of services of
Teackers in Rural Schools.)

By

SRI K. BANJIVA BHETTY, = sc. (ig),
Distriot Agricultural Officer, Tollichozry.

Research and Propaganda are the two limbs of the Department of
Agriculture. Both should march hand in hand for s proper solution
of the various agricultural problems in the country. At the present
moment, emphasis must be more on the side of extension service than on
research ‘to meet the present crisis of food shortage.

The magnitude of research work dope in our institutes and farms
has been applauded by all the eminent visiting scientists from abroad
snd other parts of India. “The work thatis going on here” said
the distinguished British scientist Sir John Russell, * offers the
prospect of solving to a great extent India’s food difficulty. The practical
difficulty is to get better materials over to the peasant, to enable him to
adopt the methods suggested by agricultural experts. There remsins
nlways the practical difficulty of getting these methods adopted and
that needs
immediate strengthening. Results of research, however valuable and useful .
are of little significance unless they are translated into practios in the
villages, We have made remarkable progress in evolving strains of
various crops suitable to varying conditions of soil and olimate in this
State. It is true also that we have reliable data pertaining to different
cuitural practices and manurial improvements. Bubt we have failed to
carry the results so gained to the tiller of the soil, to the extent desired.
It is for us now to think of the methods we have adopted so far and
to devise ways and means of how best these can he enlarged,
amended or improved for achieving quick and effective results, ‘

Drawbacks of uniform policies: In the enunciation of any polioy or -
formulation of any scheme, it has bean our failing to have been led by
wot patterns of procedure for the entire State, irrespective of local
conditions and needs, In the extension side of our Department, a nniform
standard from Srikakulam to South Kansra will not work, Each distriet
and taluk has its own specisl problema which require special treatment,
and the least we have to think of is in terms of zones. The West Coast
for example cannot normally be clubbed with the rest of the State in

" tlie planning of any scheme on & State-wide basis. While an agricultural

demonstrator or a fisldman or maistri could normally tackle a couple of
villages oasily ina day in the Tamilnad or Telugu distriete, it will be
diffioult for him to meet even tworyots of a single village in & Woest
Coast district or taluk in a day. This essential difference should be
borne in mind in any policy or procedure affecting the work of the
department, : : .

3
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Planning of extension service and its limitations :
devised for a proper organisation of the extension :a:'t\:it(lz?i‘n.a 101:“13 scheme
be based on the geniua of its people. It is also very necessar t& xfty shouid
schemes which will have a maximum effect with minimunf o orml.xla.te
from the present financial resources of the country ngendlture
can show remarkable progress if we could appoint an Aﬂljely we
Demonstrator with a depot for each wvillage, but i gricultura)
dream-although in the ultimate analysis, it may become nWlll be a
a country like India. ocessary for

In Japan, it is 8aid, for a prefecture of about .
area-which }; almost the area of one of our taluks hefmh‘guqm miles in
experimental station and about 250 technicians-who are °ithe 18 & central
in agriculture or sufficiently trained hands- spread oyt er gl‘adua@es
prefecture. This works out to a technical man &vailmblthe entire
rate of one a village or for an area of 2 to 3 square miles "'Te at the
maintain the link between the farmers and the °xperini' hese mey,y
passing the results of rescarch to the farmers and bl‘ingin :ntal station,
of the research station the problems of farmers for invegtig a: the notjee
wonder then, that Japan can produce 2,350 lb, of rige peg on. It isno
we in India can obtain only 860 lb. What Japan does ilcr(? whereas
In contrast with such efficient methods of Japan in ex’t nsim can _do.
we here, are charged with duties and responsibilities of g Gensxon service,
campaign on a three-year plan. Of course our plans are nc:: W-more-food
and are limited to our resources of men and material, Iy d 80 ambitious
to facilities offered to the staff engaged in extension work :e » in regard
a retro.grade movement, While in the old scheme, w e h&re havin
man and two maistries for each firka and a minimum of th ad a fielc
~ for each taluk, we are now having only one depot at talyk hB&les depota
and the field staff is exactly halved in strength. Thisig 4 eadquarters
to pause and ponder. matter for yg

Existing limitations of extension service: Supply of ,
requisites to the door of the ryot and continuity of agrioultura)
maintenance of liaison between the department and the contact ang
main factors that require immediate solution for ma.kinryot are the two
sorvice effective, efficient and useful. Only these gt the extension
considered this paper and how this can be aéhieved wo 88pects are
minimum cost. If cost is not the criterion any &mbe-ﬁ.ect“’ely at
can be put up. This aspect has been kept in ming ﬁ?wus. scheme
the possibility of utilising the services of teachery iy ile disouesing
for extension service, 0 rural gohools

Extension work by fieldmen and demonstrati

that the amount of work done by the ﬁe]dm:r?o:na.‘i'g:ita PIt is fep

maistries under existing conditions cannot take us fap ()‘;‘mOn““ﬁon

jmagine the difficulties of a subordinate who has to gq 10e

to the interior, along tracts badly connected by public °§nv t0 15 mileg

hardly a place to halt and facilities even for a meal, Wh‘ﬂ‘z:nm, with

are scattered and approaches are through hills, val) eys, b e holding.

field bunds, we can imagine the number of ryots that o oul cf l:er“m' an

and kept in touch to’secure some practical results, Th oon

of such subordinate is more to secure' a seat in the l‘etu;;{ :nxw
. g ,
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if any, than to stay and do work in a place where he has neither the
facility to stay nor to eat. Therefore, the stationing of men as near the
work spot as possible is a prime necessity.

: Again, the men charged with the duties of extension work should
be those that inspire confidence and faith among the ryots and evoke
their admiration. The fieldmen and the maistries are hardly the persons
that can create these feelings among our ryots and it is for this reason
that the idea of utilising the services of teachers in rural echools for
organised extension work, is considered as opportune and suitable.

Status of a teacher in rural parts: Many higher - grade or secondary
grade teachers employed in rural schools come from respectable families,
who are also practical agriculturists with a high status in raral life and
society. Their contact with students and the parents mark them as very
useful persons for extension work. A selection of the best among them

gshould be made.

Selection, training and employment of school teachers for extension work :
Let us assume that & ta'uk has about 100 villages. 20 local teachers who-
are also practical agriculturists and who hive an agricultural bias should
be selected and deputed for a period of 6 months for intensive training
at the nearest agricultural station at State exponse. Care should be taken
to select teachers -from schools located in the centre of a group of §
villages. On completion of training they are taken back on the staff of
‘the school from which they were drawn and continue to work as teachers
for only half a day and devote the other half for Agricultural extension
work under the control and guidance of departmental officers.  If he was

‘getting say Rs. 30/- to 40/- per month for working as a full - time teacher he

will continue to receive only half this amount from the school authorities.
For working as an extension officer for half a day each day and during
holidays he should be compensated by paying the other half plus an
additional allowauce of 25 to 50% of his entire pay. It is felt that an

"additional allowance of 25 to 509 should be a sufficient attraction and

encouragement to a teacher to devote himself whole-heartedly to

.agricultural improvement work. The cost of paying the teacher, half his

monthly pay pius allowances, should be met by this department under a
scheme of subsidy on 50-50 basis between the Goverment of India and
the State Government. These teachers should be also entrusted with sale
of seeds, insecticides etc. according to local demand by providing
themselves with some storage facilities, out of allowances granted.

Ina taluk with about 20 such trained teachers stationed at the
rate of one for about 5 villages, with facilities to supply the agricultural
requirements at as near a place as possible and devoting their time every
day among those with whom they are familiar and intimate, it would be
possible to achieve remarkable results in & comparatively short time at a
low cost. This scheme may be taken up on a five-year plan in some
selected taluks of South Kanara and Malabar in the first instance, to be

- extended, or suitably modified and improved, based on the results achieved

and experience gained. The financial implications of the scheme are
worked out for a taluk of about 100 villages — where 20 trained teachers
are proposed to be employed. A teacher’s pay is taken as Rs, 40/- a month.,
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Recurring Expenditure. ) ' Pormonth  Peryear
(1) 50% of pay that is at Rs. 20/. per month

for 20 teachers . Rs. 400/~ Rs. 4800

(2) Allowance 8% 509% of full pay at Ra. 20/ . /-

for 20 teachers : ..Rs. 400/- Rs- 4800

(3) Contingencies — Postage and Travelling /-

Expenditure once & month to head-
quarters of Taluk at Ra, 5/- per teacher

for 20 teachers '
« Rs, 100/- Ra. 1200/-

Total recurring expenditure ... Rs. 900/- Ra, 10 800)-

Non - Recurring Expenditure :

Supply of local measures and one Spring-
balance ete., — L. 8. at Rs. 100/. fox? It;lsl,legh ‘

teacher for 20 teachers -+ Rs, 2000/
For each Taluk:

Recurring ... Rs, 10,800/-

Non Recurring S e - Ra ,‘;.0001

B

causes, ¢
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The Food Problem in Madras

By

M. L. NARAYANA REDDI],
Agricultural Demonstrator, Seethampets

The problem of food is becoming a crisis .
pest brains and the greatest men of thg country,dayr};i}; :1: 3,7 éeeﬂgzglng the
in 1942 - 43 in the midst of war, due to sudden influx of e‘:la'cuey Btafrt.ed
Burma and other States coupled with increased numbers of Mil?t,sa, rom
be fed Inspite of all efforts by the State for increased pmdu?;ioto
by various concessions such as manures, seeds, mechanical and electri ni

Ywer and land with irrigation projects and improvements for incre:l;%

. water supply, this deficit is still not made up. The reasons gquoted are

the failure of crops by excess or shortage of rains, and adv
er
offects, but there should also be some underlying root-cause thaniznst;?;ré::

to this crisis.
A Y

1. That the season and weather conditions alon .
an be substantiated by the following examples : e are not the real

(A) In September — October, 1949 thefe was 1

in North Circars wplch deyastated the paddy crop to tlfg’ mﬁmﬁﬂéﬁﬂﬁf
Yet the prices of rice, or 1t other words the extent of dearth of food was
not 8o high as what prevailed in October 1950 or March 1951, in Vizag

distriot especially.

. B) Even the drought-affected parts of ¢ i i ‘
N. Arcot§ and the famine declared statepof Coochhﬁill::: 2::: é((;}:l I?E}:I:;f'
goaring up of prices so much as the Andhra districts in March 1951 whex'e
the crops (paddy etc.,) harvested were not below normal in man . pa te
So it is apparent that seasonal effects alone are not responsible yfo? 21:
gudden crisis-or inadequacy of food, ‘but there is something else. It is no:

~ due to real want of food grains in the locality but want of adequate release

and liberal distribution. The reasons for this look- .
as follows: : up or hoarding are
. (i) From the beginning the ryot is unwilling ¢ s s .
to the State, in spite of rigorous procurement, due%‘»o(t)liIn;:It;tnt‘;:lnt};l l::istlglr:llxn
fothe lod prios of Re. 18—6—0 por bag. In 99% of the villages

 ghat discontent is not entirely unreasonable, Thus the real agent that

roduces food is neither friendly to the procuring authoriti
tl@’inka of l1.)m‘t‘:ing with his produce for procuremgnt. ’i?)h\txlsesle::findoes.lie.
tlie unwilling or antagonistic real agent i.e., the ryot, other mea.g a?}« ®
regulations, rules, eto., cannot alter the situation. ns like

: (ﬁ) Secohdly, the ryot devotes ﬁoi-e a,f,gent-o;,» .' o
‘orops snch s sugaroane, plantains, vegetables, '#t'lrmetr(;c l‘g‘fni::?mzﬁc}al
on wet lands, cotton groundunut, Decoan Hemp for fibre, et y chillies
1ands than food grains, as thesé fetch much higher prices in ith: .;I;)J.i'l?:t;y

,!‘or» ipstance (a) from 1 acre ~wetland if cropped with sugarcane a ryot
0

* gets Re. 2000 —K
_Ra 100=Rs, 330 net pgr acre of paddy, with pyru ragi following

~Rs. 800=Rs.:1200 net profit in the place of Rs, 270—4( plus

«
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(b) A ryot growing plantains woul i i
instead of Rs. 330/- by growing paddy. ould realise Rs. 800/- net profit,

(e) A ryot with summer brinjal ;
Rs, 400/- net, in 4} months, instead of Rg. 22(3'/(3})0‘? rse?:)l;genc would get
crop paddy,
(d) A ryot who grows onions or :
(between January and April) would realige ‘l’{??gg/]-esnﬁ;ter paddy harvest

neighbour cropping with pyru ragi in th 18V profit while hi
Rs. 160/- net profit. Bl © same period his

() Dry lands: He who grows .
realising Rs. 400—80=Rs. 320/- net while hisD;g;H, Hemp for fibre 14
only Rs. 150/- net. He who.grows groundnut on op 8lowing ragj gots
net while his neighbour growing ragi gets only Rg 156’ acre gets Rg, 290/.
1 acre cotton on_dry land gets Rs. 300/- net in T He who grows
cholam. These disparities induce the ryotk to go inpface of Rs, 100/. by
in preference to food grain crops, Or commercial orops

(iti) Thirdly the non-restriction of are :
leaves the cultivator free to increase the :rel;:lde"';f’mmex‘cial crops
increased proﬁts. In fac_t he wants to minimise the a: nder these, to get
wherever possible to avoid procurement, with ap areea under food crops
his consumption and that of his servants. & t0 just suffice for

iv) Fourthly, where subsidiar :
. grow mox(:ney2 crops, rather than food gm.igrgspg?‘zob:vg;x?ed he
(v) He resents the control system i .
is at variance with other contzolled Ofaggrria:un[tzndllts Purchages ag i
instance, when his paddy price is fixed at Rs, 17—_13 mO Products, oy
times the prices of 1936-37, his sugarcane prodyct r per ba,g ie. at 3
Bs. 0—11—0 per vis or in other words 8 to Jf:gge.ry ).i8 fixed at
in 1936. Similarly when his ragi and cumby, price oimes the Price
Rs. 16—8—0 per l_)a.g 1.e. 4 times the price of lg;re fixed now at
‘product i. e.—cake is fixed at Rs.14—4_0 perb 36, the groundnyg
price of 1936 and oil at six times the pre-war price: 8 Le—lq times the

refer
d controﬁ, s to

(vi) The ryot’s displeasure is not ¢
‘commercial crops in place of food crops in
lity is exhibited in newly reclaimed lan
growing food crops he takes mechanical ai
sets, engines etc.) but uses the land fo
possible.

onfi »

3 anc by leToc0
dds a8 well, Iy etlsl:me me. o
(tractors, bull. ., Do

doze
‘ ) rs
commerojg) crops w,hg:;\%-

(vii) His_indifference also exends to gpq . .
manure crops, where he prefers punasa millet ¢rq Bgrowlng of greéq
How to turn him into the requisite line or how begt tI(’) _of sma} duration
is a problem indeed. The incomplete release and QODBOlncrea.?e o crop.'
of prices can not be combated either with intensive oo ui8l oaring up

its entire absence as well. In both cases the sigygt; urement op i
right. When lakhs of consumers do require pa;-tolg:rgwld Dot be »;e‘;

supply, others, including small tenants arden

tly desi ment for ratio:
procurement. As such the problem remaing a,sy unsglie?e °e§8&tion oxfx
a8

via media policy to satisfy both sections is necespary, efore, . 4
. "".

would get only -

~unwillingness to part with his grain to the State or to gr

oWy o8 -,
{.‘r vy T 2
4:{3 | w
< go‘f after a
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E The following suggestions are offered to satisfy both :—

1. To collect all land kist and assessment in the shape of food
grains as per the old system, centuries back. There is now much difficulty
with regard to collection — weighing, storage, carting etc. The special

-village official will collect hnd the contractor will carry and store in town.

By this system Rs. 12;- crores worth of food grains (Government and Estate
lands) can be collected. The extra trouble is worth- shouldering when
compared with the immense trouble to approach foreign countries. -

2. To levy from all lands above 3 acres. one bag per acre in rain-
fed lands and shallow tankfed lands (non-deltaic area), while in project
areas the usual rates can be insisted on. ‘

3. To levy 4/5ths of the dry and high level wet-lands

" at the usual rates specified in 1 and 2 above, irrespective of the area

actually grown by the ryot with food crops. If he grows food
crops in less area he will have to purchase and deliver the grain. This
may restrict the area under commercial crops to a fair extent. :

4. To insist on the_growing of green manure compulsorily in all
lands where possible, except in low lands, at least in 1/5th of the area of
wetlands by compulsory levy of additional yield for these lands to force
the ryot to grow green manures. .

5. To levy on non-food crops extra tax, and to show a
little conoession to ryots growing all food crops in his holding.
Some discretion of the local offieers is essential and is to be used
tactfully.

6. To appoint 4 or 5 leading ryots in: every village to form a
procurement committee who may be entrusted with the collection
and delivery of the levied quantities in full. This committee may be
either- honorary or a small compensation paid. It is this committee of
local influential men that can safely arrange the procurement, that can
watch the prices, that ocan prevent transfer of stocks to outside, and
that can unearth concealed stocks.

7. To settle the prices from firka to firka or from taluk to

taluk in consultation with this committee from time to time. No hard

and fast rules-can be enforced for the whole district. In several loca-
lities; special circumstances would prevail where high prices would

inevitably range, ‘

8. When the rations by local vendors are issued by measure-

ment, let the same measure be used for procurement. The ryot resents

delivering by weight when his servant purchases from the ration shop
by measurement.

9. To fix controlied prices for procurement at a fair level seei

the market for other agricultural produce, comparing both with 1936

prices. The vast disparity in - different agricultural producﬁ,,csiit'ses

Grops.

10. To plan from now on to remove the grain .
time by ° oventually entrusting it to villag

: I I ommittee:
with members commanding influence over i :

et

».

versl  villages, -
18 .

oo = P
LA



‘ N N e g . Madras: Agricultural Students’ Union.
280 The Madras Afrisull ‘ The Mg,dras Agn ; ade

’ Co ) A R o ‘PATRONS. ,3 .
‘The  Congress Pancha atdars, ' fha. . Do - - 3" R 1a Mudaliar, Zemindar of Chunampet,
Congress Committeo me gx bers,;iin f%?lf Apms_ ‘ 3;1; gn(lll Provigoi:é .. 1., Dewan Bahadur C. Arunachals o . _cnfu;g::lpm;:m
eommand mﬂl.lepce .over the ‘publip df"fﬂ‘l & oo a‘.}ﬁ& ‘:;1;: : 9:?}‘:‘?‘ Wwith®, ‘9 ‘B“jg 8ri Krishnachandra Gajapathi Narayana Dev, Maharajs o‘ Sariak Diatcios -
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:gei‘;;;;’gs": Prices in norma} ang ’mfpluf;‘::g:d ;T such news oauses 11, 8ri Gurdial Singh Sidhu, C/o ri 8 Sant Sing ) ‘8 Lehors, Punjab
* hin cooperation to qoy3 v iriendehip, gatn fip olc:eﬁaum totel ofAL 1. SriR. K. Esodaswamy, * Brindaven ", Tiruchi Road, Coimbatore
appeals to humanigy ti\‘liig?% gmd’i, or this, el:borz‘u‘:"pﬁ‘;g&;:%fv 18. ,, G.D.Naidu, “ Gopal Bagh”, Avanashi Road, Coimbatore .
! dramas, meet; > apers, baok . -t ! liar, Munniyur, Andankarai Post, N
Boney byei :1%%:0 :t.xxla(,il alb:;e all, by vol;;\::ng" bﬁl:%.f' cmetx)na. Shgi\:; U, K Txmvenlfata Mudsliar, Munniyur  Mota) Alattambadi, 8.1, R
di oders, ag : propagan : : , Land-Holder and Secretary, ’
membegiomga?da’ Harijan Prapaganvcvi: f,‘,’('{” h:“‘he.’ to in the dage of-. 1, o8 Bam'm“rth:,,lys:;:i%?:: ?ﬁm-dan’%uzoﬁtion. f‘OVi‘l;ymjee », Alangad
'2 T . Or enlistment of Con; 16." ,, P. G: Karuthiruman, Nanjai Puliampatii, Thukkanaiokanpa!ay?u_:,) Bhaveni
“ ® 8ppeal - shoylq ' : ' : v o S ' . via, ol
someth : . also ‘ ; - . i Nai . A, B, I, Gopal , Coimbat: .
our couré;i:;:t‘:";:egrqf 8“lilives. from dela),:hb]:"éi oon, religious sentiments, R 17. ., K. Venkataswami Naidu, » ". f’,"‘ opalapuram, Colmbators
» 5 Te sadily lnguenoed by ’°“gio.2°§ ag:leohes, since.‘, in OFFICE-BEARERS BOR 195152,
VIII St;ndarrj:f; :nd Publigh ap gy, reader § RO : . 8ri P. D. Karunaksr, President (sx-offieio).
Dguages, conside P 180ry readep for sr or V. Class, & te'xt forA T » Q. Venkstanarayans, Vice-President
ring thll- food Pmduqt‘ A L. C. in’ yernwul?f : » T. R. Narayanan, Bditor . )
& o propace ballads i pereg G K R, fustery
S Vi“a'ge boys aro 1o n Odious tu?el t6 be N Council (18 MQW) Managing Committes (10 Mombers).
Dasarg Puja dgys SUNg in by be taught pai President © . Bl “Resident Vice-President
tree-planting, grogn..uan. o8 for 15 Resident, Vice-President - Editor \
sh“mn Sympathy, :::.;;uﬁng» fertili Editor . ' A -~ BSecretary
» _,;_these ¢an be the subigns o eVeral fak Secretary o ‘ " C.R. Venkstaraman (Maaager)
e °m°fthevem”h ‘ N oo M. Vaidyanathan (T
08, Of late Bupen 1o ‘ , . Mofuasil Vige-Presidents ' e Valdyana reasurer)
o oh 38 urra Kadhg c ! T ! O.8. Krishnaswami Member
. 80d  Katkakal; in Malayalan, 3 become ; [ rote 8. . Venkataraman 8™ akak; ‘ |
- Do put across to ryrg] g I WEM::, Ttemy of 1 OPUIS in Andhrs, diitri G Sakk R L ¥, &3 pketimanan P
T R R runal folkTn thoge regis; the above type fn sfdty® _@. Sakkarams Rao 8. Gopjikrishnan o
o Any amount o{“- T o, C T U }'P.N‘ ety o v K. Kdndaswamy (Student) ,,
. With b Ut - of ' preschiiis o " Moafusesl Members /' /" C.D.Baniuel, Secretary,
B4 h the ryotwhm : ;Preachiy {0 R, B, Vivwsusthan s ~ Btudents’ Olub (ex-ofoio)
igh

*

K. V. Nﬂﬁ‘lll /

-, P Satysnarayans
. 8.'V. Parthssarathy

Resident jlumbcn ]

. ;@ Rangaswamy R
R o K ggla‘mbl.‘mn‘iam ‘ ;
' P. 8. Panganathan (8tudent)
0. D. 8smuel, Secretary, - ' -
. i Btudents’ Club (ex-officio)-

'

RN

* Editorial Board (8 Members)
Editor

- Manager ‘ .
M. A,Sankara Ayyar' Member .
K. Meenakshisundaram i

", L. Daniel ‘ ’

8. MahadeVan (Student)

"

y ., 0. D. Bamuel, Secretary, - -

Students’ Club (ex-officio)

!



FOR ALL.
THE FAMILY'

We present a° range of the
famous “Sandow® , ‘Watches
.« offering a choice of Festive:
Season Gifts for any menibep

of your family.

‘saNDow’ ||
WATCHES |

1 “sanbow agesisys Model
3013, Self-winding watch, Water.
proof,  Shockproof: Anti-Mag.

netic,” 17-Jewels 104" movemens

Centre second hagg, Staybri
stecl, case. .

i
‘SANDOW ALRgsisT*» Model

3262. Waterproof, Shockproof.
;,vAntivMagnelic, £5-Jewels 103

movement, centre second hand,
duo-metal case, Rs. 170/
&

D “SANDOW” Mogq

15-Jewels handsome leyer
watch, 104" Movemient, dug-metal
Case, Rs

. 144)

te

As above byt with centre Second
hand. Rs. 152/«
4 «sanpown Model 303
15-Jewels lever watchin 30 micron
Rolied Gold case 10y Movement,
Rs¢ 110, ;

Model 3032 in dugmeta) “Gase.
Rs. 106/ N

B «sanpow» Modet 3133

Ladies’ Wrist Watch 15-Jewalg »a.
-7 % movement, ensuring Strengthy, +.

and reliability although ¢ il

size. Smart silvereqd dial, arghie

figures. 13-ct. gold case, Rat96/.

FAVRE-LEUBA

VRE-LEUBA & COMPANY LIMITED BOMBAY 5 CALCUTTA
FAVRE-

i \
¢
! .
e . LS, (3)
i . R, Narayanan, g, 8¢, (ag.), u. ace -
: d Published by T % ’ » M A Cantep
Edgwgonal:ural Students’ Union m.1d Printed by A, Subra, & ) for
3’"’ {:i:?:e grinting Works, Limited, Coimbatore. '
9-0p

Maniam, a¢ The Ooimblton
EA [

P



	94696_Page_001
	94696_Page_002
	94696_Page_003
	94696_Page_004
	94696_Page_005
	94696_Page_006
	94696_Page_007
	94696_Page_008
	94696_Page_009
	94696_Page_010
	94696_Page_011
	94696_Page_012
	94696_Page_013
	94696_Page_014
	94696_Page_015
	94696_Page_016
	94696_Page_017
	94696_Page_018
	94696_Page_019
	94696_Page_020
	94696_Page_021
	94696_Page_022
	94696_Page_023
	94696_Page_024
	94696_Page_025
	94696_Page_026
	94696_Page_027
	94696_Page_028
	94696_Page_029
	94696_Page_030
	94696_Page_031
	94696_Page_032
	94696_Page_033
	94696_Page_034
	94696_Page_035
	94696_Page_036
	94696_Page_037
	94696_Page_038
	94696_Page_039
	94696_Page_040
	94696_Page_041
	94696_Page_042
	94696_Page_043
	94696_Page_044
	94696_Page_045
	94696_Page_046
	94696_Page_047
	94696_Page_048
	94696_Page_049
	94696_Page_050
	94696_Page_051
	94696_Page_052
	94696_Page_053
	94696_Page_054
	94696_Page_055
	94696_Page_056
	94696_Page_057
	94696_Page_058
	94696_Page_059
	94696_Page_060
	94696_Page_061
	94696_Page_062
	94696_Page_063
	94696_Page_064
	94696_Page_065
	94696_Page_066
	94696_Page_067
	94696_Page_068
	94696_Page_069
	94696_Page_070
	94696_Page_071
	94696_Page_072
	94696_Page_073
	94696_Page_074
	94696_Page_075
	94696_Page_076
	94696_Page_077
	94696_Page_078
	94696_Page_079
	94696_Page_080
	94696_Page_081
	94696_Page_082
	94696_Page_083
	94696_Page_084
	94696_Page_085
	94696_Page_086
	94696_Page_087
	94696_Page_088
	94696_Page_089
	94696_Page_090
	94696_Page_091
	94696_Page_092
	94696_Page_093
	94696_Page_094
	94696_Page_095
	94696_Page_096
	94696_Page_097
	94696_Page_098
	94696_Page_099
	94696_Page_100
	94696_Page_101
	94696_Page_102
	94696_Page_103
	94696_Page_104
	94696_Page_105
	94696_Page_106
	94696_Page_107
	94696_Page_108
	94696_Page_109
	94696_Page_110
	94696_Page_111
	94696_Page_112
	94696_Page_113
	94696_Page_114
	94696_Page_115
	94696_Page_116
	94696_Page_117
	94696_Page_118

