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Fodder Scarcity and the Possibilities of Exploiting Straw
Processing in the Madras Presidency’

By

A. MARIAKULANDALI, B. Sc., B. Sc. (Ag.), M. Se.; .
( Agricultural College & Research Institute, Coimbatore.)

Introduction; Fodder scarcity has been a permanent factor-in India,
which in recent times is becoming imore and more acnte with the inerease
in population and devotion of more attention to money crops like cotton,
tobacco, sugarcane cte. According to a recent census. in Madras, an area
of 7 million acres of cultivated land has passed over from {ood crops to
‘commereial crops in the Madras Presidency in the present decade (8). As
a result of the introduction of money crops and the conversion of grazing
lands for cultivation, the Madras Livestock Development Officer (10) has
roughly computed that the ryot. is short of 50% of his grazing land and
15?& of his fodder growing land. : : - o

The total number Gf bovines (cattle and buﬂ’&]ﬂas} in the Madras
Praszdenny as per the census of December 1944 (14) ‘comes to nearly 226
lakbs (vide Table I).

e

TABLE I

Statement shnwmg the number uF Bovines in the Madras Frumdgngy
(culled from the census held in Denemb:r 5944}

Bovines. . Fn’pﬁ}uﬁéﬁ. :
- 1. Cattle: : B
- Males over 3 years i S 6,942,549
Females over 3 yean o - -5,807,079
Young growing stock 3 years and under : ' 3,605,286
11, Buffaloes : S SRR
, Males over 3 vears ' C 1,179,375
Females over 3 years . ' el 3,042,827
Ynung growing stock 3 years and under | - 2,067,123

—————

Total: 22,644,239

The {oduiﬂr available for this head of cattle consists mmnly of straws
of food grains (cereals and pulses) and fodder crops like cholam, maize,
sunuhe.mp, lucerne, guinea grass ete, The total roughage thus tha.med
annually in the Madras Presidency is culled from the latest fipures
available and presented in Table IT.
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Tven if all this 56,337 million pounds of fnd:]m* from a.rabiﬁ lands
are apportioned off to the bovines of this Prasldﬁncy, it wﬁrks m:,t to-only
G'3 1h. of ronghage per animal per day. But in practice fl:-‘r.rt u.f this food
is consumed h:.r other livestock lilke sheep, goats, horses and lmmeﬁ. And
some dry straws like cumbm, ragi und the variety of cholam Thalai-
virichan cholam or Xonda or Montha Jﬂnllﬂ.- are not fed trcr cat‘hle. N some

parts of this Presidency.

So, the actual availability is much less than 6.8 lb. roughage per
head per day. But the average requirement of an animal is ﬂEaIl};- 15 1D.
of rcmgha.ge per day. Wnrkmg out the requirement at this rate of 15 1b,
of rmlghaga per head per day, the total annual reqmrement, of the

- Presidency would amount to 123,977,208 525 1b. or 123,977 million pounds
nearly. Computing the deficiency of fodder on this basis, the annual
shortage in the Madras Presidency works out to (123,977-56,337) or 67,640
millions pounds. Part of this deficiency is however relieved by grasses
from pastures of which no account has been taken in this computation for
lack of means of estimating it accurately at present, though the Depart.
mental forest and Panchayat forest areas, excluding the areas closed for
grazing is known to aflord facilities for grazing to 21 million head of cattle
annually. Henece it is patent that there is & very he&v;,r deficit in fodder
in the Madras Presidency.

To circumvent this deficiency many "recommendations and
suggestions have been made in recent times by the various scientific bodies
constituted to study this problem at high technical and administrative
levels. Chief among them are.— (1) Increasing areas under fodder crops
by a combination of persuasion, concession and compulsion on the ryots.
Persuasion by propaganda, concession 'for growing the less remunerative
fodder crops by abatement of water tax and compulsion through legislation,
are possible means of effecting an increase. (2) Imiproving pastures by
manuring and proper seeding and (3) Increasing the digestibility of the
available food by processing of'straws and green fodder through alkali-
treatment and ensilaging respectively. This' paper deals mainly with
processing of straws and partly with the utilization of fodders like cumbu
which are not fed to cattle in some tracts.

Processing of Straws; B‘?’ processing is meant the PTE- treatment of
the straws before fcarhng it to cattle. Pmcessmg of the straws of t,he
innportant cereal food crops has been studied in other countries and in
recent times, it has claimed:the attention -Df workers in India as well,

 Processing is aimed at improving the nutr:twa values and its
dlfjestlblc coefficient. The different nutrients hke carbnhjrdru.te, proteins
etc., present in the straw are partly pmteutﬂd by a llgu-::i ealiuinse coating
and hence are not wholly available for digestion. I’mcessmg of straws
thurefora aims at releasing these nutrients frnrn their protective coating.
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_Thla has'been’ achieved in various ways by different workers. Rarlier
‘nttempts have been confined to mechanical methods, like chopping, grinding
~or steaming under pressure. These mechanical processes scarcely improve
the nutritive values, though they save energy in masticating and probably
improve palatability. One has therefore to turn to chemical processes for
any tangible results. Almost the first attempts under this head were those
of Lehmann and Kellner (7 & 9) wherein the use of hot alkali for the
pre-treatment was “advocated. The process consists of soaking and
boiling straw under pressure in an aqueous alkali-solution: ~ This gave a
fillip for further research and Germany faced with fodder searcity in the
1914 war, started large-scale plants (2 & 9) to prepare straw pulp, using
solutions of the alkali in wealker strengths than before. Godden (6) in 1917
followed this up in England by treating the straw with ecaustic soda, first
in the coldand then subjecting it to hot steam treatment. This was
modified by Beckmann in 1819 (3) by cutting out the hieat treatment by
repeated cold water washings to free the straw of the alkali.

This last process has to-day come to stay in England with the plant
devised and supplied by the Imperial Chemical Industries Ltd. (1).
The plant consists of two concrete basins in either of which chopped straw
is treated with 1.25% alkali, the allkali is syphoned off and the straw
washed with fresh water till neutral to libmus. The syphoned alkali is
received in the t}ther conercte basin, forfified to the original strength and

re-used.

In India, processing has been dnne by Sen (11) and his co-workers
at the Imperial Veterinary ‘R :search Institute, Izatuagar, practically on
the same lines as Beckmann, treating straw with 8 times ifs weight of
1.25% caustic soda solution. The processing is done in two cement tubs,

‘one placed lower than the other, so as to [acilitate collection of the once
used alkali, for a second treatment after {fortifying the spent alkali with
half the amount vsed in the first.

Food Value of the Treated Straw: The changes in food wvalue
efiected by the treatment have also heen considered by previous workers.
Fingerling (5) found the treated straw to maintain good condition in
horses when fed with a protein supplement. Jiven wood meal when thus
treated and fed with protein supplements was found to replace hay or
oats with good results. Brierem (4) also reports that mileh cows and
heavy stock can be well maintained with hydrolized wood meal if fed in a

balanced meal.

Slade and others (12) have found digestibility to increase in wheat
straw and oat straw from 139 to 343 and from 232 to 433 therms
j.ﬁspﬂcﬁ"—ﬂ[}g In England (13) fecding treated straw was found to be o
sueccess in 3 out of the s centres tried by the Ministry of Agriculinre, A
recent worle done in Cambridge (17) has aimed at preparing cellulose frow
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straws by the paper-manufacturing process which i merely’ alkali.
treatment; under pressure. The animal is said to relish ‘bh]E -:;-e]lulaae 1f feﬂ

shght&_v sprinkled with molasses. i

Sen’s work (11] in India on wheat and paddj' ﬂtraw_s ha.n show:z the
following advantﬂges to-accrue by the alkali-freatment:— -

(1) 16% of the original lignin present: in wheat. Btmw Wﬂ.H Iemﬂved
(2) Starch. equivalent was 00% and 47% higher in treated’ wheat and
.paddy straws respectively, whicl affects ‘protein saving ; {3} Protein,
calcium and phosphorus were assimilated to a greater extent wwhen treated
straw was fed; (4) Growth rate was doubled and (5) In ]Jaddy straw,
two-thirds of t‘ne harmful potassium-which causes dmz_-esls__waa remﬂved

The process has also been tried out on a f&rm scale by Sen and hie
co-workers in Bengal and Orissa. One EUBh attempt of Sen at Pun
Orissa Province was studied in detail by the author and -this ‘paper ‘deals
with the ptudy made therein, compared with fhe trials siubsequently
attempted at Coimbatore and ends with the deductions drawn therefrom
towards pnsmb;hf.ms of itis adoption for the Madras Presidency.

Study l‘.}f the Puri Trials: The treatment of paddy straw was
conducted at Puri on practically the same lines as nrlgma,lly desmned by
Beckmann (3),

The cost of settlng up. and wnr]nng a plaut for ‘treatment was
wm‘l:ed out as follows by the author after studying the p]zmt ai', Purl —

I Initial Outlay: - .. . Re.A.P.
. Chaff catter - 1 250 0 0
Gunny bags 24 12 0 0
Cement tubs 2 115 0
' Drain pipes 3 500
Woaden ladlen 2 1 0 0
Bucketn 2 8 0 0
Spring Ba_‘.lnncc 1 : &8 00
. B . 37515 0

. Running cost for every 4B'IJ lb. of straw l'rautr.d -
(A) Labour:

(a) Carting etraw frum the haystack to the chaff cutter 0 4 9
(b) Catting straw in the chaff cutter . . D 3 6
(c) Preparing the alkali. and steeping the' atraw - - 010 6
- (d) Washing of the treated straw , e - 013 0
(¢) Drying and stacking . . L. D70
2.6 9
(B) Materials : : !
(n) Caustic soda for 2 consecutive treatments at R, 25/~ per ewt ... 8 0 7
(b) Groundnut oil for prutm:hng the legs of workers .~ .. 0 1 5
. . ’ B -2. G




Fodder Secarcity and the Possibilitics 281

Hence;. for every 480 1b. of paddy straw to be treated with allkali,
the “running .costs comes to: Rs. 8—2—0 4 2—6—9 = Rs. 10—8—9.
Therafore for treating a ton of straw Rﬂ 48—2—0 will have to be invested
apnrt fmm t-ha mifidl outlay.

Ii:- was also noticed that a ln.rga amount of dry matter was lost: in
the Puri Tnuls, as only 70% of the straw was recovered after treatment,
the rest having- ‘been probably  dissolved out hy the alkali or leached out
hj' the auhsequent- washings. ;

Gnddan‘ in England (6) reported 209 as lost in dry matter when oat
straw was treated, while Sen’s initial work at Izatnagar (11) records a loss
of 25%, but-the Puri trials gave a 309 losg in Padd}r atraw. If this loss
is taken into account, the Rs. 48—2—0 invested in treating one ton of
straw, ‘yield only 7/10 of a ton of treafed straw. Therefore, for every
ton of (reated straw, the runming cost would amount to 10/7 of
Rs. 48—2-—0 = Rs. ’D—Er-'—-s which is prohibitive,

In Engl&nd (1), tha cost of the pre-cast concrete plant is said to
cost £ 35 to 40 'and the cost of processing £ 3/- per ton without taklng into
aecount the dry matter losses. But the cost of produetion in India is
comparatively very high due to the high cost of caustic soda here. Thus
the economics of the process i§ not favourable for its adoption.

Besides, the processing has been stated to increase the starch
equivalent of the paddy straw  from 24-4 to 35°9 lb. per 100 1b. of
straw (11). In ealeulating the increase, no account has been talen of the
-loss of 302 of the dry matter of the paddy sfraw in the process. If this is
ellowed for, the starch equivalent has to be caleulated for the resuiting
70 1b. of the product. This works out to 70/100 of 35-0 = 25-13 1b.
which is not far different from the original Starch Equivalent' of 24:4 lh.
for untreated straws.. Thus the loss in dry matter besides putting up the
cost of production, neutralised the inercase in starch equivalent of the
paddy straw from 24-4 to 359 Ib,, w]uch is one of the main advantages

claimed for the process.

Studies at Coimbatere: These studies were undertalen with o view
(i) to replicate the allm,h treatment on a small seale in the locally available
straws 50 as to minimise loss in dry matter and (i) to find a cheaper
alternative to alkali-trcatment. With these objects in view the following
experiments were done at Coimbatore i— .

(a) Alkali-treatment of Paddy, cholam and enmbn straws.
(b) A;}&Iyﬁis of the Puri alkali-freated samples for feeding
values.
(c) Composting of straw and
(d) Teeding trials.



282 The Madras Agricultural Journdl

(A) Alkali-treatment of paddy, cholom and.cumbu straws:. Thesc
straws which are locally grown were subjected to alkili- treu.t-mcnt 6n ‘bhﬂ:_

same lines as at Izatnagar and Puri. The dry matter anrl ash Wﬂre'
estimated in the treated samples. - The results are presan‘bed

Table ITI below :—

TABLE 11l.
Straws treated at Ceimbatore. . .
o - iy t - Hﬁlﬂdlﬂ ﬂf
) #u'ﬁ § %y . oa% analysis
Trial Date of Treat- = E_E__ ‘i’ E-E- B P e
rials Treatment ment & L E 5 =8 DMos- Ash
285 AT & E ~ ture {on dry
T e - % age basis)
o . - .I. Cholam Straw, _
First 6—12—1945, -lst, 351b., 23} Ib. 32°86 616 739
trial 7—12—1945, IInd. 0" 2?}, - 2143 - 987 98I
Cuplicate 10—=12—1945, ~ [lst, . 24 e 31743 780 B4l
trial 11—12=1945. ind. =~ ,, 28 o 20000 6'B8- 882
| Il. Paddy Straw. _
First 13—12—1945, lst. 351b. 30 Ib. 1429 720 17'86
trial 14—12—1945, [Ind. w317, 1143 2727 19'16
Duglicate 18—12—1945, Ist, w30 ., 1429 B0 1449
trial 19—12—1945, lind. w31 M43 828 1629
' Ill. Cumbu Et.rnfr_. . )
First 20—12—1945. Ist, 351b.. 27 Ib. 2286 632 10014
trial Z1—12—1945, . IInd. & 29 ., 17'H4 502 877
Duplicate 27—12—1945, Ist, W 26% ., 2429 699 950
trial 28—12—1945. lInd. ” 28%-,, 1857 6'42 863"

I'rom the data presented above, it will be. evident that (i) the loss
in dry matter varies with the varviety of straw treated. Tal;mg the first
fresh - alkali-treatment alone, the “loss in dry matter comesto 329 for
cholam straw, 149 for paddy straw and 24% for cumbu straw. The loss in
paddy straw (viz., 14%) is very much I{}wer than the losses reported in
Izatnagar and Puri trials.

(ii) - the loss in dry matter could therefore be minimised by careful
handling ; and

(iii) there exists a difference between the -first «fresh alkali
treatment” and the second *spent and fortified alkali®  treatment, as
will be seen frt}m the dry matter and ash content in bnth cages.

-3

But ‘the Izatnagar workers (0) had claimed thab the first and
subsequent treatments, even upto a third time, yielded a straw of the same
quality as the first, as will be seen from thelr results below :—

Paddy straw campasitmn after traa,tment with Regenerated and
Recovered alkali (Izatnagar Results (11).)
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First Second Third

"‘_:~. : treatment. treatment. treatment.
" 1. Percentage of recovery .
* . of-dry matter 74-8 76-0 76-0
2 Pementa.ga of crude
- fibre © _ 46°10 45-52 4500 -

= (B) Anafyﬂ-? of Alkeali- I.’rea.l.'er.f straws collecied al Puri: The author
had collected samples of both treated and untreated straws from the

trials conducted at Puri which were done on the same lines as in
Izatnagar under the guidance of the Izatnagar workers. These were
subjected to analysis for feeding values in the llght of the above
difference noted between the first and second treatments. The results of-
analysis are presented in Table IV.

TABLE 1V,
Analysis of Paddy Straw samples collected nt the Puri Triale.

Heade of hﬁa[;rais—l’ercentagca {(On oven dry basis)

F.m:ld:,-' Straw Samples Moe.-

m,ﬁ
ude 0.8 oy E'EEEU:", . .
ré  Ach HEE EZ.E5 £ETE 38 QP 0O
BEE 38 S 2ShE g2 g8 % 8

67 Yo U S22y £

1 Untrentcd Paddy Straw . .
: (ﬂ'ld astock) BB0B 2545 107 4'?4 2637 4217 23920016 O16

L. Tlcatt.d Fnd&:r Sh'nw
(Ist and 2nd treat-

" ments mixed lot) ?'333 1575 1°01 479 3747 4098 (368 058 013
IlI. Untreated Paddy Straw ) :
_ {(MNew stock) 77150 1695 1"28 452 2996 4529 |4'8] 042 022
1V, - First Trt'.ated Poddy -
Straw 7331 1067 118 361 46'4B 3B06 748 063 018
V. Second Treated Paddv
- ' E-trmft Bal4 1399 127 424 3900 4150 1092 0049 017

It will be reen from the figures obtained that the sccond treated
lot with recovered regenerated alkali, differs from the first treated lot
with fresh alkali and is inferior in quality to the first. Taking the crude
fibre content alone the second treated lot isless by 7:5% than the first, In
spite of the author mcticulously following the same technique as the
Izatnagar workers and though the Puri Trials were conducted under the
control of Izatnagar workers, the snmple of straws yielded from the first
fresh alkali-treatment and the second waste alkali-treaiment vary in
chemical campusit-inn.

- ACY Composting of Straw: As alkali-treatment was found to be
decidedly prohibitive from the cconomie point of view and as the most
important advandage claimed for alkali-treatment, viz., increase in starch
cquivalent was fof-.-elf.- by the dry mutter loss, it was sought io see whethe
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formentation of the straw would pre-digest the celluloso ‘and “thereby
improve the quality of tho sfraw giving mm-::'lentally a prmess nf leanar
monetary commitment. . . !

With this object in view cumbu straw was. uompﬂsted vnth
(1) Molasses and (2) Ammonium sulphate as starters in two cement tubs
(2' x 2" x 2') for a period of 2 months; 50 lb. of finely cut cumlm stmw
with 109 of molasses by weight was packed into one tub and uealed with
parth. Another 50 1b. was similarly packed and sealéd . with 2%
Ammonium sulphate, 0-2% super and 0-4% Calcium carbonate by weight. .

Samples were drawn for analysis before and after packing and
after one and two months’ of fermentation. The composting could  not
be continued longer than 2 months, as wunder the conditions of
experimentation the bottom layers had commenced to completely rot
and take on a manure-like appearance, which would have Dbeen anfit
for feeding. The samples drawn were analysed for their feeding values
and the results are presented in Table V.

TABLE V.,
Cumbu Straw Composting, Trials — Results of Analysia,

Heads of analysis on dry basis,

) Origi L B v, B =

S. Samples analysed with nal pp . 20 €9 gy L g 22, 2
No. dates of sampling, Mois- . = '8 28 5375 8§8L =
. ture, "0 L 5§ FE KELgE o

: I'.ﬁh ﬁ G [ ﬁh.:"d E

- : w - —_—

% % % % % % % Yo

| Cumbu straw — Original sample
. 19—6—1246. ... 6961 871 151 ‘529 3372 5077 3'10
2 Cumbu straw with 10% molassea _ _ #
before fermentation 19—9—1946. 49'74 742 1081 1'55 630 2547 51'67 4'83
3 Do. eafter | month of fermen- )
i tation  19—7—1946. 71°B1 .6°37 11"58 " 2°86 "5'28 -32'46 47'82 5°50
4 Do. after 2 months of fermen- . _ Lo '
tation |9—B8—1946. 7544 504 1273 329 600 32'64 4534 53|

5 Cumbu straw with 2% Ammo-
nium sulphate - Before ferinen-

tation 20—6—1946. 6831 . 915 1272 155 624 3330 4619 547

6 Do, after | month of fermens

tation 20—7—1946. 74'23 765 1338 1'60 631 3247 46'24 534"

7 Da, - after 2 months of fermen- . )
tation 20—8—1946. 75°51 6'44 1251 "1°06. 6'03 3529 45']1 4'54

It will be seen from the results obtained that composting for
2 months had not materially improved ite feeding values, though the
products obtained at the end of 2 months of fermentation lmd a good
silage-like appearance and smell,
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The main cbject of the treatment, namely the increase in the total
carbohydrate moeity (crude fibre and carbohydrate) remained unaffected.
There was however some perceptible difference in ash and ether
extractives, but the other values remained practically unchanged.

[D} Fcedmg Trials: As the alkali-treatment was prahlbltweljr
high in cost and as the composting tried out as an alternative measure did
not tend to improve the feeding values of the straw, processing of the
straws nofrﬂally fed to cattle was given up and only straws like cumbu
whmh were not normally fed .to cattle in tracts like Coimbatore, were
considered : for processing. These latter straws had to be made palatable
as otherwise they were wholly lost as a fodder to thé Presidemcy. With
this object in view the feeding. trials were undertaken with cumhu straw
treated and untreated.

{1}' Feeding of Treated Straw: Alkali-treated cumbn straw wae
fed to'two animals at the Central Farm, Coimbatore, to see whether the
animals would eat treated cumbu straw. As a preliminary measure the
animals were fed for 3 days only and though they did not take to it on the
first day, yet within a short span of 2 da._',’s they Lnnsumed the straw
wholly without any deleterious effect.

- (1) Feed:’ng of Unlreated Siraw: Before attempting any large
scale treatment of the unpalatable straw like cumbu, for incorporating it
in the regular feed of the animal, information was sought as to whether
feeding of the straw as such without treatment would be possible and if
prolonged feeding would cause any deleterious effect on the animal,

“If no deleterious effect was produced and if the animals were to
take to it without any special treatment, then the 4,931 million pounds of
cumbu straw annually produced in the Madras Presidency and not
utilised as fodder in places like Coimbatore and other places adjoining
hills, could be used as fodder instead of as thatching material. This
would go a great way to relieve the fodder scarcity of the Province.

With this object in view a controlled feeding experiment with 4
work bullocks was started at Coimbatore ot the Central Farm in
collaboration with the Superintendent, Central Farm. The experiment
lasted for 4 months. Two animals were kept as controls and two as
experimentals. The two controls reeeived "the normal farm rations,
eonsisting of 20 1b. of roughage, 1 oz. of mineral mixture, 1 oz. of salt and
1 to 3 1b, of concenirates depending on the work, The two experimentnl
animals were algo {fed the same rations with 239, of cumbu straw
substituted in the roughage usually fed. The proportion of cumbu siraw
in the roughage was gradually inerensed and bronght on wholly to enmbu
straw in the course of 6 weeks for the cxperimental animals. Weekly
live weights were recorded.
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It was scen that the liveweight was not affected by the feeding.
The health and condition of the.animal did not in any way deteriorate duc
to eumbu straw feeding, Tt could thercfore be concluded from  the
preliminary trinls so far conducted, that the antipathy n;g.i,im’st. eumbu
straw feeding is not borne out by controlled feeding nnd nc- special.
treatment may be needed to incorporate it in the feed.

Discussions and Conclusions: The studies made at Pari and later
followed up in Coimbatore revealod that processing with alkali wasg not an.
economical proposition. Nor would the cheaper alternative of composting
tried out, help in giving a better quality straw. The high cost of soda
which mitigates against the alkali-treatment, it is hoped will come down |
in normal times and the processing cheapened to that extent and possibly
come within the means of the proverbially poor Indian ryot. For, it
cannot be gainsaid that alkali-treatment bestows certain improved
qualities to the straw, which wonld offset the prevalent fodder scarcity by
making the available fodder better digested and utilised by the animal,

Coming to the question of fodder scarcity, as mentioned at the
outset there are certain varieties of straws and fodders, which are not fed
to cattle in some tracts partieularly adjoining the hills, Some of these
straws are the cumbu straw as mentioned before, Konda or montha jonna
or Thalaivirichan cholam, dry ragi and dry tenai straws. These if fed to
cattle would alleviate the fodder scarcity to a certain extent. Some of these,
like cumbu straw could be even incorporated without treatment as was
shown by thie feeding trial. But for some of the others, treatmient may be
necessary. For these, alkali-treatment could be adopted irrespective of
the cost, if the treatment is going to make ‘these siraws ‘palatable to the
animal and to a great extent swell the available fodders of the Presidency.

But for other fodders which are relished by the animal and which
are usually fed to the cattle, processing does not compensate the monetary
drain on the cattle husbandman.

It should however be pointed out that this is only a preliminary
investigation and more information will have to be gathered before any
definite conclusion could be drawn,

Summary ;
1. The annual deficit in fndder in the Madras Presidency is worked
out as 67,640 million pounds.

2. To circumvent this deficiency pmceaamg of straws is discussed
to malke the available fodder better utilised in fhe animal system.

. 3. Alkali-treatment is considered as the chief means of processing
but is economically not paymg
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4.. Composting of straws iried out as an alternative. does not
“ materially change its feéding. value and is therefore not worth attempting.

~ 5, Certain straws like cumbu and some varieties of cholam
Ilkﬁ Thalaivirichan cholam ete., are not fed to catfle in some tracts of the
[Presidency.. These, it is tentatively concluded, should be processed
irrespective of the 'cost, to relieve the fodder scarcity of the Provinee, if
tliey conld not be directly incorporated by a judicious admixture with
other straws as is.shown in the case of cumbu..
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