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A New Fodder (Siloed Shisham Leaves)
for Dairy Cows.
[ Received for publication on 26th August 1924.]

In a previous paper ! some account was given of feeding trials with
bullocks in which fresh shisham (Dalbergia sissoo) leaves were introduced
as part of the animal’s diet with a view to obtain some knowledge of
{heir digestibility, and to see how far these leaves could be employed
as an article of diet in times of fodder scarcity. Full details are given in
that paper showing the defects of the fresh leaves, which produce diarrheea
and other digestive disturbances, and it was considered advisable to ses
whether their value as a fodder could be improved by siloing.

Accordingly about one hundred maunds of shisham leaves were
gathered in June 1923, and siloed and formed the basis of an elaborate
series of digestibility trials on bullocks carried out during the winter of
192324, and which will be presented separately. The trials on the
duiry cows, a short account of which follows, were a short supplementary
experiment carried out to see whether cows would eat this material, and
whether the introduction of it into the dictary would have any efleet,
Leneficial or otherwise, on the quantity and quality of the milk yield.

As recounted in the previous paper it will be seen that shisham leaves
show by chemical analysis a food value comparable with that of green
oats, and it was expected that as a result of siloing, the astringent princi-
ples would be destroyed aund the resulling silage would prove of use.

During the period that the material was in the silo pit samples were
taken at intorvals and analysed, to determine the changes in chemical
composition that take place during the process, and a description of these
will be given at the end of this paper. »

Four cows, designated as Nasibo, Moni, Rani and Lelan, were selected,
and divided into two pairs according to their ages and lactatior periods,
olte pair being between 4 and 5 years old and the other between 6 and 7
years. One animal from each set was au experimental and the other a
control anjmal,

PRE-EXPERIMENTAL BATION,

This consisted of gram 2 1b., bran 1 Tb., cake 1 1b., green stuft 24 b,
and 6 1b. of bhuse per animal yielding about an average of 9 b, of milk

1 Mem. Depl. Agri. Ladia, Ohem. Ser., VII, No. 4.



2 NEW FODDER FOR DAIRY COWS

daily (for Lelanand Rani), and gram 4 1b., bran 3 1b., cake 2 Ib., greey
stuff 24 Ib. and 6 lb, of bhuse per animal yielding about an average of
18-19 Ib. of milk daily (for Nasibo and Moni).

EXPERIMENTAL RATION.

It was decided to replace all the green stuff by an equal quantity o
siloed shisham leaves, but only about 15 Ib. were usually eaten by eac
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NEW FODDER FOR DAIRY COWS 3

animal per day, it being apparently necessary to educate the animals’
iaste to the new fodder.
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4 NEW FODDER FOR DATRY COWS

Both animals decreased somewhat in weight after being put on the
shisham diet, after which the weights remained steady and tended to
rise as the animals became accustomed to it and ate more. The weighis
of all fouranimals during the course of the trial are shown in Fig. 1.
The animal named Nasibo was the smallest of all and showed the
greatest fluctuation in milk yield, although her weight remained prettv
constant,

MIiLk YIELD.

Full details of the milk yield are shown in Fig. IL.

Taking the first pair of animals, Nasibo and Moni, we note that before
the feeding of skisham commenced the daily average yield of milk wag,
for the control animal Moni, about 149 Ib. in February and 189 1b. in
March, and for the experimental animal Nasibo, 18-4 Ih. in February and
18:1 1b. in March. Feeding commenced on March 12th and during the
ensuing month on the shisham diet the average daily yield of the control
animal was about the same, while that of the experimental animal was
14:61b., but it will be noted that the yield from this animal fell still
further later on after it was put back on the ordinary diet, and the fali
may be due to scasonal influences.  Thus the yield in April after the
animal had been put back on to the ordinary farm diet was only 131 Ih,
The daily average yield for the control animal in this after-period was
184 1h., being a slight drop. In interpreting any rise or fall in the daily
yield both during and after the shisham feeding period, we have to con-
sider also the fluctuations shown by the control animals and also the
seasonal rise or fall as the case may be.

In the ease of the second pair of animals, Lelan and Rani, the daily
average yield of milk for the control animal Lelan was 84 and 9 1h.
during February and March respectively up to the time the shisham feed-
ing commenced. The daily average for the experimental animal Rani
was 9 1b, for February and 9-6 Ib. for March. During the following
month the average daily yield for the control animal Lelan was 86 th.
showing a slight decrease, while for the experimental animal it was
about 7-1 1b. showing likewisc a decrease. After being rteplaced on
the normal diet the experimental animal showed a slight deerease in
the daily milk yield which averaged 6-4 b,

The analyses of the milk, carried out daily, are shown in Tables T and
L frow whicki it will be seen that there is practically no difference at all in
the composition of the milk from the two scts of animals. Further-
more, the milk from the shisham fed animals was entirely free from any
unusual taste.
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TaBLE I—contd.
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TasLe II.

Rani (Silo Fed).
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TasLe II—conid.
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tare was taken in feeding shisham leaves to feed it after milking, thus
obviating any possible contamination of the milk. Further knowledge
might have been obtained if the supply of shisham had been sufficient to
continue the trials for a longer time, but taking into consideration the
fact that the cows had to become accustomed to the new taste of the
shisham and also the passible seasonal changes in the wilk yield the results
obtained over this short period indicate that siloed shishasm can, within
certain limits, be fed as a substitute for green fodder, without un-
toward results on the animals or theiv milk yield. It is hoped that some
further trials may be carried out in this direction.

Table I1I gives some particulars of the four cows under ohservation,

TarLr 111,

. February | March
Name of the | Age on Dateof | Date of 1(\](:!;(]1\{(@ l:l(\\rlal\uo Ruvanks

oW 5.3-24 calving service _\'ieldluf _\i(‘\fl‘uf
milk milk
Yr. Mth. 1b. 1b.
Nasiho . A 0% 11-1-24 184 181
Momi . <14 10} 24-1-24 25-4.24 149 189
lani . 7 2 3.7-23 90 G
Lelan . -6 10 1-7-23 3-10-23 84 90

ANALYTICAL DATA, ETC., CONCERNING shisham LRAVES.

The shisham leaves were gathered hetween the 20th and 23rd June
1923, and packed tightly into the silo pit which was 8 fect in diameter and
6 feet tleep, and was lined at the sides and bottom with drv straw.  The
pit was filled level with the ground and pressed tightly down Dby
bullocks and the final level again made up to ground level after which a
laver of straw was placed over the top, and about two feet of dry earth
overthis, so as to provide a slope which would ensure the pif remaining
drv in the wet season.

An analysis was made of the fresh leaves when gathered and also

et intervals during the course of the siloing, and the results are shown in
Table IV,
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Taete IV,
Shisham leaves ensilaged.

Results expressed in c.c. N per 100 grm. dry matter.

Tresh 30-10-23 17-12:23 31124 24-3-24
Ahi-
shiin
leaves
R I A I 1 b 1 i1 Iotu n
207 | 20" n” 20" 20" 20" 207 | 207 20"
1. Volatile organir ‘e 82} 1335 | 314 727 | 705 1047 | 707 905 117
avkd.
2, Amino-acids P 46-5 [ 365 ) 930 125-7 | 875 672 288 | 262 36-4
(with amdes of
asjuraging type).
3. Volatile bases . . 2313 2484 179 325 ) 403 579 285 | 556 733

1. Moisture . . 7311 | 7180 | 73-20 | 6303 7423 | .. 7012 . | TR0 kERl

2, Dry matter 26:80 1 28-20 | 26-80 | 31-97 2577 . 29-83 . 2580 241

3. Ash . . S 14 450 | 480 | 497 428 ' 478 . 470 41

4. Tat .| osi|owoss|ore| oss{ . osl] .. |oss| o

i Crode fibre 70| o000 | 863 | 917 806 . 785 . 745 T

6. Tofal nitro- 069 [ 076§ 074 [ O-TD 67 . (4] .. 0-71 0
et

7. True  protein 057 | 0641 033 | D42 032 . 0-61 . 0-33 001
nitrogen,

8. Amide nitrogen | 002 | 0121 611 | 013 015 . 007 . 004 0403

A glance at this 1able will show that all the ordinary ingredients of
{he fresh leaves have preserved their figures within eertain small limits,
and only in the case of the amide nitrogen is there any wide variation,
this rising considerably and then afterwards falling,

A good silage showld, in particular, retain its moisture and total
nitrogen more or less intact, and this has been well achieved in this
case.

It was also thought advisable to obtain some information on the
volatile organic acids and bases and amino-acids, and the figures obtained
during the course of the experiment are also shown.

The amino-nitrogen was estimated by Sorensen’s formaldehyde
method, and some difficulty was experienced owing to the colour uf
the solutions, which perhaps intreduced sonie margin of error. It is
proposed to repeat these observations during the ensuing year using the
Van Slyke method for estimating amino-nitrogen.

The estimations of the volatile acids and hases were carried oul
aceording to the method employed hy Amos and Woodman (Jour. Agii.
Se., Vol. 12, Pt. 4, 1922).
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We note that the volatile organic acids rise continuously during the
period under trial, as do the volatile bases also, while the amino-acids
rise at first and then fall,

The silocd leaves during the successive samplings had a fresh,
pleasant, aromatic smell, were greenish-brown in colour, and were prac-
tically free from any mould or decomposition, and it was particalarly
noted that the mucilaginous substance which was very noticeable in the
fresh leaves was absent in the siloed material. This may have been the
cause of the original digestive trouble with animals fed on the green
leaves, as no such effects were noted with the siloed legves.

CoNcrLusioxs,

1. The method of siloing shisham leaves as deseribed is a satisfactory
one for prodneing a reserve fodder in times of seareity.

2, In the period of time employed the animals required to beeome
accustomed to the new taste introduced inte the ration and this may
account for the small decline in weight, and small flucluations in milk
vield, but as the animals became accustomed ta it they ate nore, and
it may be expected that a longer period of trial would have indicated
still further that the siloed leaves could act as an efficient substitute for
the basal green fodder in the ration.

3. No deleterious effect whatever was noted in the quality of the
wilk of the animals fed on the leaves, the yield was faily maintained,
and the animals remained in perfectly good health throughout the
period of trial.

In conclusion, the authors wish to express their appreciation of the
valuable assistance rendered by Mr. Stewart, Professor of Agriculture,
in providing the animals, and to Bh. Balwant Singh Mahon, B.8c.,
Research Assistant, for assistance in carrying out the analysis.
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L. C. Howaro, M.A, and Kasgr Rast.  No. 5.—TaEe Inheritance of (har
in Nicotiana rustics L., by Gasrierce L. C. Howrap, m.a.  Price, Dy, 2
25, 9d.

Vol XTI, No. 1L The Wilt Discase of Saflower, by 8. I). JosAT, B.se.  Price R, 1or L. tid,

Vol X111, Nu. 1L Studies in Indian Fibre Plants. No. 3. On the Inheritance of Charactes :
Hibiseus Sabdariffe L., by ALpERT HowaRb, C.1.E., and GABRILLLE L:
Howarp, M.a. Price, Re. 2 or ds.

Vol XI1I, No. TV, The Mahali T e of Coconuts in Malahar, by S. SUNDARARAMAY, vt
T. 8. RAMAKRISUNAN, B.A.  Price, As, 12 or 1s.

Yol X1, No. V. The Eradication of Cyperus rolundus L. : A Study in Pure and Applied Lu:;
by 8. B. Raxapk, .se., and arranged and written by W. Buoys p.

P'rice, Rs. 2 or 3s.

Vol X1 New o VI Studies in Discases of the Jute Plant.  (2) Macrophoma Corchori Saw., v .4t
BlAW, D.8c., ARCS, F LS, Price, As, 8 or 94,

Chemical Series.

Voo VI Noo VL Chemical Studies on Saflower Seed and its Germination, by V.A. Tavss
stse, Moago DPrice, As, 1001 1e.

Vol VI Noo VIHL Note vn the Permanent Manurial Plots, Coimbatore, by Horasp V. Nemi
v.s5¢. Price, R 1-4 or 1s. 9d.

Vol VILXe. L A Note on Hydroeyanie Acid in the Burma Bean (Phaseolus lunatus,
1% J. WARTH, M.se., B.se.  Price, As, 12, or 1s,

Volo VILNoo 11 Stadiesof an Acid Soilin Assam, 11, by A, A, Meceirt, B.se.  Price, As

Vol VIL Nu. 1L A Preliminary Note on the Decomposition of Caleium Cyanamide in St
Suils, by RoLaxp V. Norrig, b.se., F.1.., B, Viswaxamirand C. V. R
Avyan, Lag Price, As. 1201 1s,

Vol V1L Noo IV. Bome Digestibility Trials on Indian Feeding Stuffs, by P. T, LANDEE, 3.4, 23
ALC, aud PANDIT LaL CHAND DHARMANT, Loag. Price, As. 1201 1

Vol VIE No. V. The Buller Action of Some Burma Soils, by J. Crartro, wse. Lrice, &)
orls,

Vol VIL Noo VI Studies in the Chemistry of Sugarcane, 11 Some Factors that determiic®
ripeness of Sugarcane, by B, ViswanaTh, F.1C., and S, Kasnixaras A

. .4, Price, As. 8 or 94, ,

Vol. VIf, Xo. VI The Phosphatic Nodules of Trichinopoly and the availability of Flouv Phost%
as a Manure for Paddy, by Rao Sauis M. It RaMaswamt Sivax, B, B
Agr. (In the press.)
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Entomological Series.

;I VI, N, IV Notes on Indian Muscide, by R. SExior-WHITE, FES. Price, As. 12 or ls.
LA L 3
s, Yo

el VULI, Nos-

Papers on Indian Tabanide, by P. V. Issiac, B.A., D.Le, M.8e, F.ES.; Two
1X.  Drosophilide from Coimbatore and o New Aphidiphagous Fly, by J. R.
Marvoct ; Notes on [ndian Odenata in the Pusa Collection, by Masor F. C,
FRASER,L31.$. ; On New and Old Oriental Cicindelidae, by Dr, WALTHER HoRx.

Price, R. 1-4 or 25,

Yol VI, Nos. X & Papers on Indian Tabanide, by P. V. Isaac, B, D.LC, M.Sc, FES.; and

Some Indian Species of the Diptcrous Genus Atherigona, Rondani, by J. R.
Mavroom.  (In the press.)

fol. VIIT, No. XII. The Nim Mealy Scale (Pulvinarie mazime, Green), by T. V, RAMARRISHNA

AYYAR, B.A., F.ES. (In the press.)

L IX, No. L A Contribution -towards a Monograph of the Indian Conivpterygidae

(Neuroptera), by C. L. Withyeombe, ph. ., 380, D.r.e.; Papers on indian
Tabanide, and Some Observations on the Life-history and Habits of Phycus
brunncus Wied. (Family Therevide), by P. V. Isaac, B.a., msc., DIC,
FES. (Inthe press.)

Bacteriological Series.

v, I,¥o. 1 Nitrogen Fixation in the Punjab, by P. 1% LANDER, M.A., D80, ALC, and

BARKAT ALl £.ag.  (In the press.)

Veterinary Series.

Yol 1L No. VI Nasal Granuloma in Cattle, by V. KRISENAMURTI AYYAR, LV.s.  (Ia the press.)

X 4L
o 142,
N 43
Noo ML
New 113,
No. 144
N 147,
Ne. 3,
o, 149,
Na Lo
No. 131

Bulleting issued by the Agricultural Research Institute, Pusa.

(omparative Manurial Value of the whale plants and the different parts of Creen Manures,
by N. V. JOSHI, B.A., M8, Lag  Price, As. 6

The Caltivation of Lae in the Plains of India, by €, 8, Misga, ta. Priee, R 1-8.

Yer (Zizyphus jujubn) Fruit and its Fly Pest, by ). L Kuags, Price, As. B

Observations on the Morphology aud Life-cyele of Filaria recondita Grassi, by M. Awaxt
Naravax Rao. Price, As. 6.

Some Observations on the Barren Soils of Lower Bari Doab Colony in the Punjab, by 8. M.
Nasti.  Price, As. 3.

The Prevention of Nuisances caused by the Parbuiling of Paddy, by J. Cragrroy,
B.SC., ALC  Price, As, &

List of Publications on Indian Entemology, 1922 (compiled by the Imyperial Entomologist),
Price, 4s. 7.

The Relative Responsibility of Physical Heat and Micro-organi=ws for the Hot Weather
Rotting of Potatoes in Western India, by 8. L. JIRERAR, B.A, and J, D. RAXADIVE, B.AZ.
Price, As. &,

A Study of the Factors Operative in the value of Green Manure, by B. H. WILsDON, B.A,,
LES., 1% . LANDER, M.4., D.5¢., 4.LC., and M. Mukaxp Lag, Lag. Price, As. 5.

The Impravement of Fodder and Forage in India (Papers read before a Joint Meeting of the
Seetions of Agricullure and Botany, Indian Science Congress, Lucknow, 1423), edited by
GanrisLLE L. C. Howagp, A, Price, As. 6.

A method for the Accurate Determination of Carhonic Acid present as Carbonate in Svils.
by Prant BHUSaN SANYAL, M.5c. Priee, As, 2.

The External Morphology and Bionomics of the Commonest Indian Tick (Zyalommu
wyypliwm), by MoHAMMAD SHARIF, M.A., F.RM.8 Price, R, 1

Tamarind as a souree of Aleohol and Tartaric Acid, by Il N. BaTraM, M4, und L. 8. N1cax,
L.ag. Price, As. 3 or 4d.

The Bionomics of the Sarcopic Mange Parasite of the Buffalo with some observaljuna eon-
cerning the relative power of resistance to adverse conditions of the different stages of
the Acarus and of its egg, by T. M. TIMONEY, M.5.0.V.8. Price, As. 2,




Bulletins issued by the Agricultural Research Institute, Pusa——concld.

No. 185. List of Publications on Indian Entomology, 1923 (compiled by the Imperial Entougy,
Price, As. 1l'or 14, B
No. 156, Bud and Boll Shedding in Cotton, by G. R. HiLsox, B.sc., V. RAMANATEA Avy,

and R. CHOKRALINGAM PILLAL L.ag. (In the press.) > Ly
No. 157. The Experimental Sullage Farm, Lyallpur, by . K. LANDER, M4, Bb.sc, are
the press.)

No. 158. A New Fodder (Siloed Shisham Leaves) for Dairy Cows, by P. E. LANDER, M.4,, .5,
and LAL CHAND DEARMANY, Lag. Price, \s. § %X &d,

No. 159. Preliminary Investigations in the Bacterjofogy of Milk, by J. h. Warron, .4,
(I the press.) -

y ALY

> Xy

Indigo Publication.

Nu. 12, Indigo Experiments, 1922, (1} The effect on produce when vat liquor is allowed to Stan
in the beating vat and beating is delayed ; (2) The effect of neutralizing the liquor Wi
- caustic soda before beating, by J. H. Warron, M.a., M.se.  Price, 4s. 4.

Books.

Wheat in India, by ALRERT HOWARD, M.A., A.R.C.S., F.L.S,, and GABRIELLE L. C. HowaRD, M.a. Pyy
Rs. 5 or 7s. Gd.

A Description of the Imperial Bacterivlogical Laboratory, Muktesar; Its Work and Products, by Mug
J. D, B HowMes, M.A, D.se, MR.CV.S. Price, As, 8 or 94,

Agriculture in India, by JAMES MACKENSA, M.A, LGS, Price, As, 4 or 5d.

Some Discases of (attle in India. A Handbook for Stockowners.  Price, As. 8 or 94,

Repurt on the Diseases of Silkworms in India, by A. PRINGLE JamEsoN, D.sc.  I'rice, Rs. 3,

Notice.

Allnew publications are ineluded in the above Jist and are regularly posted to all on the miailingle
as soon as issued. Unless eomplaints of non-receipt of any publication are received by the Manag
Government of India Central Publication Branch, 8, Hastings Street, Calcutta, within six monthst
the date of issue, duplicate copies can be supplied vuly on payment of cost and postage.
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