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INTRODUg.~6~~ 
THIS bulletin was first published in 1938 and a 

revised edition was brought out in 19,+6. 
The present issue is the third edition in which some 
important changes have been introduced, b,)th 
in the text and in the tabular statements. • 

The original idea in preparing a publication of 
this nature was to bring together all the 
information regarding the feeding values of 
Indian cattle foods, for the use of practical f,-,nn
ers in this country. A large amount of clata 
were available in the literature published by 
various research workers, but these had to be 
collected and put in a suitable form which could 
be utilized by our livestock mmers. 

In the present edition, the arrangement of the 
bulletin remains the same as in the previous one. 
An explanatory note describing the general prin
ciples of animal nutrition, as applied to the prac
tical rationing of live-stock is given. This is 
followed by a statement of requirements for specific 
purposes, the standards given being those adopted 
mainly by American workers, as no data of a simi
lar nature are available here. The rhethod of com
puting rations is illustrated by some examples. 
A few selected concentrate mixtures are listed 
with their feeding values. The question of minerdl 
and vitamin A supplements is also clisCliSSd. 
Three appendices are given, namely (I) Com
position of Indian. Feeding Stuffs, (2) Digestibility 
Coefficients of Indian Feeding Stuffs, and (3). 
Digestible Nutrients per roo lb. of Indian Feeding 
Stuffs together with their Total Digestible N utri
ents, Nutritive Ratios and Starch Equivalents. 
The last one is sub-divided into two parts, • one 
containing the values expressed on a dry matter 
basis, which wi.ll appeal to scientific workers, and 

the second containing data from which it is easy 
to find out the approximate feeding values per 
roo lb. of raw materials. This part will he of 
more use to practical workers and can be utili led 
as a ready reckoner. 

Some of the important modifications introduced 
in the present edition are, the revision of the Table 

. III dealing with the requirement3 of working 
animals, revi"ion of the Table IV dealing with 
the requirements for growth depending on the 
mature live weight of animals and omission of the 
table dealing with beef cattle which is not very 
important for practical purposes. Some of the 
calculatiom for typical 1'a'ion3 have been given 
on J. modiiled basis which has been explained in 
the text. A new sub-head 'Cultivated fodders 
and grazing' has replaced the pl'evious one entitled 
'_Feedil\s' of green gra~;~ and silage'. Same new 
data Inve also been incorp:Jrated in the various 
tables. 

The compilation of the data given in the first 
edition was clone by my colleagues of the Animal 
NcltnLiol1 S'~clion, Indian Veterinary Research 
Institute, Izatnagar, :Messrs. N. C. Dasgupta, 
N. K. :\yya~', 'T. S. Krishnan and P. A. Seshan. 
Since then, other data have been added to br~ng 
the wor;;: up to date. The author is greatly in
d::)c·.:l t:J Dc ,5. C. Ray, Dairy Technologist of this 
b;tit'lC:C, iQr his help in revising the bulletin 
for this edition. lIe would also like to tll1nk 
the varj,jCiS workers in different parts of the country 
who hJ.\"C expressed their appt'eciation of the 
usefulne,;s Df this bulletin. 

A!lgUst 195 I 
Indiall Dain Research Institu1e, 

Bangalore K. C. SEN 
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GENERAL PRINCIPLES 

FOOD is essential for the mai ntenance oflife. 
'The nutrients in a feeding stuff enable the 

animal body to produce the necessary heat to main
tain the body temperature, the energy to perform 
the vital processes of life and the material to re
place the essential tissue breakdow? which occu:s 
continuously. The food also provIdes the consti
tuents and the energy required for the production 
of the body growth in young animals and milk 
and work by adult ones. 

All feeding stuffs are composed of water, organic 
and mineral matter. Organic matter is again com
posed of proteins, fats, crude 'fibre and soluble 
carbohydrates. The part played by these con
stituents offood in the nutrition 'of animals may be 
considered under the various ingredients which a 
chemical analysis of the food reveals. 

Water. Feeding stuffs always contain a certain 
amount of water. Even apparently dry fodder, 
such as straw, contains about 1/ 10th of its weight 
as water and the rest as dry matter. All the 
processes of digestion, absorption of nutrient.s and 
elimination of waste from the body reqmre an 
abundant supply of water either directly or in the 
shape of succulent feeding stuffs. Water plays 
an important part in the regulation of the tempera
ture of the body. The water in a (eeding stuff 
is also the carrier of some valuable ami des and 
vitamins in solution. 

Proteins. The crude protein in a feeding stuff 
includes the true protein, containing a number of 
amino acids, and non-protein nitrogenous Glffi

pounds such as the amides. The proteins are 
mainly used for the production of lean meat and 
for replacing the physiological losses of protein 
from the body. The raw proteins required to 
supply the proteins in the milk have also to be 
provided by the diet of the animal. Any .excess of 
proteins in the food may be used by the ammal for 
the formation of fat and production of energy. 

Fats (ether extracts). The fats in feeding stuffs 
are useful only as energy producing sources. They 
cannot serve th~ function of proteins either for 
building up the muscle or to repair the daily nitro
genous waste. Fat is an energy concentrate, each 
gram of fat being equal in fuel value to about 
2'25 grams of carbohydrates or proteins. The 
excess energy supplied to the animal over its re
quirements is generally stored by the system as 
fat to be drawn upon in times of need. Some of 
the important vitamin and fatty acids essential 
for the health of an ,cnimal are also supplied 
through the fats in the diet. 

Crude fibre. The cell walls and woody fibre of 
all plants go under the category of fibre. Natu-
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rally this constituent is the least digestible part of 
the feed. The work and expenditure of energy in 
chewing and digesting such material make its 
nutritive value still less. But the digested frac
tion)s used by the animal body exactly like the 
soluble carbohydrates. 

Soluble carbohydrates (nitrogen-jrce extract). Starch 
and sugar form the main ingredients of this 
class of substances. These are used by the ani
mal to produce heat, energy and fat in the body. 
They are also the source of the fat and sugar in 
milk. Excess of carbohydrates is reserved by the 
body in the form of depot fats. 

Mineral matter. The minerals available in the 
feed of an animal are used for the making and 
r~pair of bones, digestive juices, blood, etc. and 
also form the source of the large amounts of miner
als secreted through the milk. Not only minerals 
as a whole but also individual ingredients are 
founJ to be important factors in the adequate 
nutrition of animals. Growing animals and milch 
cattle have a great need of minerals, such as lime, 
phosphorus, etc. and have often to be provided 
with an extra. amount of common salt and bone 
flour added to the ordinary farm ration. 

Vitamins. Besides the abovc:, there are certain 
substances known as vitamins, which are consi
dered to be essential for the proper nutrition of 
farmstock. Of these, the more important ones 
from the point of view of cattle nutrition are vita
mins A and D, because these have to be supplied 
to the animals through their feed, but vitamins 
Band C can be synthesized in the ruminant body. 
If sufficient green pasture is fed to animah, the 
need for vitamins A, B, C, D and E is satisfied. 

Although the chemical composition of a food
stuff is not a criterion of its feedipg value, it forms 
the basis for judging its nutritive value. Appendix 
I gives the analysis of a number Gf foodstuffs for 
their various ingredients. The absence of re
presentative data for the vitamin contents of the 
various feeding stuffs is responsible for the deletion 
of that item from the tables of analysis. 

The value of a food stuff depeads upon the pro
portion of it which is digested. The ratio of the 
digestible portion to the total amount fed multi
plied by 100 represents the coefficient of digesti
bili~y of a nutrient in the particular feed or in the 
feed mixture used in a feeding experiment. 
Digestibility determinations have been carried out 
for several of the feeding stuffs available in India 
and the coefficients of digestibility of the various 
constituent~ are recorded in Appendix II. For the 
convenienc~ of users, the coefficients have been 
rounded to the nearest integer. 



From the data given in Appendices I and II, the 
digestible nutrients per roo lb. of feeding stuff 
have been calculated and are tabulated in Appen
dix III. This table gives, in addition, the total 
digestible nutrients, nutritive ratios and starch 
equivalent values of all the common feeding stuffs 
experimented with in India. These together with 
the digestible crude protein contents are the figures 
which enable us to find out whether a diet provides 
a sufficiency of the major· ingredients involved in 
nutrition. It would be appropriate, at this stage, 
to explain what. these figures connote. 

Digestible crude protein. In the past, opinion 
differed as. to whether the non-protein nitrogenous 
compounds in a feeding stuff have a nutritive value 
equal to that of the true protein or only half as 
much. The researches carried out in recent 
years, however, show that the non-protein nitro
genous compounds play, in ruminant system, al
mo~t an identical role as the true protein. Hence, 
Digestible Crude Protein (D.C.P.) fraction re
presents for all practical purposes, the available 
protein in a feed or feed mixture. 

Although protein can replace the carbohy
drates in the dietary for purposes of heat produc
tion, this is never done in practice beacuse nitro
genous material is always found. to be costlier 
than carbohydrate material. 

Starch equivalent. In the United Kingdom and 
some other European countries, the available 
energy in a feeding stuff is calculated in terms of 
Starch Equivalent. The basis of calculation is as 
follows: 

(a) In energy value I lb. of carbohydrate in the 
feed is equivalent to 1.00 lb. of starch, I lb. of 
protein equivalent to 0.94 lb. of starch and I lb. 
offat (or ether extract) is equivalent to I' 91 lb. 
or 2.12 lb. or 2.41 lb. of starch, according as the 
source of the fat is coarse fodder or cereal grains and 
by-products or seeds and oil cakes respectively. 

(b) Each kind of nutrient is multiplied by the 
above conversion factors and the figures are added. 

(c) In the case of concentrates the sum total of 
the added value obtained in (b) is multiplied by 
th~ respective 'Value Number' given by Kellner 
(vzd.e, The Scientific feeding of Animals by Kellner, 
translated by Goodwin, Duckworth & Co.) to 
obtain their Starch Equivalent or S. E. Value. 

(d) In the consumption of fibrous coarse food 
a c::msiderable amount of energy is spent in chewing, 
ruminating and other associated work of digestion. 
For the roughages, therefore, a correction is made 
for the fibre content by deducting the following 
from .the added figure in (b) to obtain the S. E. 
Value: 

If the feeding stuff contains 4 per cent and less 
crude fibre, 0.29 for every per cent of actual 
crude fibre. 

3 

If the material contains 5 per cent and less 
crude fibre, 0.3 I for every per cent of actual 
crude fibre. 

If the materia~ contains 6 per cent and less 
crude fibre, 0.34 for every per cent of actual 
crude fibre. 

If the material contains 7 per cent and leu 
cnide fibre, o. 36 for every per cent of actual crude 
fibre. 

If the material contains 8 per cent and less crude 
fibre, o. 38 for every per cent of actual crude fibre. 

If the material contains 9 per cent and less 
crude fibre, 0.40 for every per cent of actual crude 
fibre. 

If the material contains 10 per cent and less 
crude fibre, 0.43 for every per cent of actual 
crude fibre. 

If the material contains I I per cent and less 
crude fibre, 0.45 for every per cent of actual crude 
fibre. 

If the material contains 12 per cent and less 
crude fibre, 0.48 for every per cent of actual 
crude fibre. 

If the material contains 13 per cent and less 
crude fibre, 0.50 for every per cent of actual 
crude fibre. 

If the material contains 14 per cent and less 
crude fibre, 0.53 for every per cent of actual 
crude fibre. 

If the material contains 15 per cent and less 
crude fibre, 0.55 for every per cent of actual 
crude fibre. 

If the material contains 16 per cent or more 
crude fibre, o. 58 for every per cent of actual 
crude fibre. 

Total digestible nutrients. In the U.S.A., the 
energy value of a feed is calculated in terms of 
Total Digestible Nutrients (T.D.N.). The theore
tical basis in the calculation of T.D.N. is that in 
the ruminant system for all practical purposes, the 
energy efficiency of a unit of digestible carbo
hydrate is the same as that of a unit of digestible 
protein, whereas the energy efficiency of a unit 
of digestible fat is equivalent to 2.25 units of 
eith~r digestible carbohydrate or digestible protein. 
Thus, in order to obtain the T.D.N. value of a feed, 
the digestible ether extract is multiplied by 2.25 
which is then added to the sum of digestible crude 
protein and digestible total carbohydrates. 

Nutritive ratio. This is the ratio of digestible 
protein to the digestible non-nitrogenous nutrients 
in a feed. The amount of nOli-nitrogenous nu
trients is reckon~d as the sum of digestible total 
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carbohydrates and digestible ether extract multi
plied by 2.25. The value of nutritive ratio gives 
the idea of the proportion of digestible protein in 
relation to other nutrients. The ratio is narrow 
in the case of protein-rich feedinr, stuf[~ and wide 
where the feeds are rich in carbohydrate or in fat 
or in both. 

PRINCIPLES OF RATIONING 

The ration of an animal may be divided for 
convenience into !!'vo parts, one for maintenance 
and the other for production purposes. The 
maintenance ration is that portion of the diet 
which just enables the animal at rest to carryon 
the essential processes of life, such as breathing' 
and circulation of blooel, without either gain or 
loss of vveight. This to a certZlin extent is depen
dent upon the live \veight of the animal, although 
not strictly proportional to it. The maintenance 
requirement actually varies \I'iih bas:tl metabo
lism and the latter, in turn, with body surface. In 
order to express it as proportional to body sm{acc, 
instead of taking live weight as such, one has to 
consider two-thirds power of live-weight, or 
(fB, where W stands for live weight. As, 
however, no animal is kept in a farm in a :>tate of 
non-production, the requirements for maintenance 
form onlv a convenient basis for the calculation of 
rations f~r productive purposes. \Vhatever is sup
plied to the animal over and above its maintenance 
requirement is available for production, such as 
for growth or fattening, for production of calf; for 
production of milk or for output of work. 

Growth. This is a most important form of live
stock production, because it is the foundation on 
which the other forms of production such as beef, 
milk or work rest. Within the limits set up by 
hereditary factors, it is the adequate growth of 
the young one that determines the possibilities of 
the animal as a producer. If the growth of a 
young animal is retarded, it will result in a penna
nent and substantial loss of production by the 
animal and its progeny. 

The requirements for growth and those for main
tenance of the adult animal are very different. 
For a calf of the same body weight as a mature 
bullock at rest, the total nutrient requirements are 
far more than that of the bullock. Since growth 
consists largely of an increase in the sizes of the 
muscles, protein tissues and the skeleton, large 
amounts of proteins, minerals and vitamins must 
be provided. 

Re1!~oduction. For a mother in calf, adeql'atc 
prOVISIon must be made for the growth of the 
foetus as well as to keep the dam fit to give a liberal 
supply of good milk on calving. This extra 
provision need, h~,vever, be made only during the 
last third of the period of pregnancy. If the 

mother is under-nourished or is on an unbalanced 
ration, the calf which is born is weak and under
sized and the milk yield of the cow low and poor 
in vitamin content. Lack of an adequate supply 
of vitamin A often results in abortion or birth of 
weak or blind calves. 

.Fattening. Growth and fattening are two com
plementary aspects'of meat production. The term 
fattening implies the deposition of large quanti
ties of tissue fat but this is not the sole object in 
economic meat production. The aim in meat 
production is to acquire the maximum amount of 
lean meat, the quality of which is simultaneously 
improved by the storage of fat in the muscles 
and protein tissues, so that the maximum growth 
synchronizes with the optimum fattening when the 
animals reach maturity. The requirement of 
animals for growth is so exacting that unless an 
abundant supply of net energy is provided in the 
feed, in excess of the requirement for normal 
growth, no fattening but only growth will take 
place. 

The rate of conversion of food nutrients into 
body fat is higher in the case of young ones than 
with mature animals. Hence if fattening is re
tarded in the earlier stages, it will make the cost 
of meat production very high in the later stages. 
Although fattening as such requires very little pro
tein, it is necessary to increase protein supply also 
in order to effect rapid gains. Further, the total 
digestibility of a ration is greatly reduced if the 
proportion of protein in it is very small., Mi~erals 
and vitamins should also be adequately prOVIded, 
particularly to growing animals, to avoid any un
thriftiness in the fattened animals. 

Milk jJroduction. Milk is the most widely used 
product of live-stock. The composition of milk 
differs from that of the carcass or the blood. It 
is specially rich in protein, lime and phosphorus, 
and contains large quantities of lactose, fat and 
vitamins. It is obvious that the animal must be 
provided with a sufficient quantity of all t~ese 
ingredients, in addition to its maintena?ce reqUlre
ments, in order to be able to cope WIth the con
tinuous drain from its body in the form of milk. 

TI:re cow converts the food proteins into milk 
protein very efficiently. About I. 25 times the 
quantity secreted in the milk will satisfy its 
requirements for milk production, exclusi,:e of 
the maintenance allowance. Although amma)s 
have the capacity to convert the carbohydrates 
in the feed for the purpose of milk fat production, 
it is easier for them to convert the fat in their 
feed: So it is advisable that the concentrate 
ration of cows should contain at least 4 per cent 
rat. :rvIin~rals and vitamins in the feed of lactating 
animals are ~ery important. 
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j,Vork prOd!lction. Increased muscular effort 
naturally results in a' large amount of nutrients 
being oxidized in the system. It is knov\'ll that 
all the organic constituents of a food are capable 
of being utilized as sources of energy. However, 
when the supply of food is adequate, a working 
animal first draws upon the carbohydrates and 
fats of the feed. If the supply is insufficient, the 
body tat is used for the purpose and in the last 
resort the muscles and other protein tissues are 
attacked. But so long as there is an abundant 
supply of carbohydrates in the feed, a mature 
animal at work needs very little more protein than 
while at rest. In this respect, work production 
differs radically from growth or milk production. 

The nutrient requirements of working animals 
depend upon the amount of labour performed. 
The heavier the work, the greater should be the 
proportion of easily digestible carbohydrates in the 
ration. About one-fourth to one-third of the net 
energy supplied for production purposes is con
verted into actual useful work. Calculating on 
the basis of the total gross energy intake per day, 
an animal working for a full day yields 9 per cent 
of the intake as actual work. .Many factors are 
known to influence the efficiencv of utilization of 
the feed by a working animal, ;ucb as the breed, 
the speed of working, fatigue and practice. 

Practical scales offeeding. Extensive studies have 
been made in other countries on the require
ments of various classes of live stock by means 
of feeding experiments. Limited investigations 
carried out in this country suggest that the adop
tion of foreign standards always leaves a fair 
margin of safety so far as the feeding of Indian 
cattle is concerned. There is, therefore, a scope 
for reduction in these standards for Indian cattle. 
The figures for maintenance, growth and milk 
production, given later on, are based on the 
averages of the maximum and the minimum 
recommended by Morrison. The figures given 
for the Net Energy have been converted into 
corresponding Starch Equivalent Values. The 
standards recommended for growing and working 

animals are partial modill-:ations of those suggest· 
ed in the earlier editi::m of the Bulletin. The 
modifications are as follows: 

(a) Tentative supplementary standards for 
gcO\vth have been gin~n to accommodate Indian 
animals whmc mature weights are three-quarter or 
half of those of foreign breeds. The standard 
for calves reaching the mature weight of 1,000 lb. 
has been based on .;vlOiTison's ciat'l as given in the 
earlier issue of this Bulletin. For categories of 
calves reaching the mature weight of 750 and 
500 lb., it has been assumed that their growth 
rate is 75 per cent and 50 per cent respectively of 
those growing to a mature weight of 1,000 lb., 
and the requirement of these groups has been 
calculated in the same proportion as the assumed 
rate of growth. 

(b) The requirement for work production has 
been combineu with that of maintenance in order 
to make the recommendation easy to apply in 
actual practice to Indian bullocks of varying 
live-weight. Besides, instead of giving three 
specifications for work as 'light', 'medium' and 
'heavy', as was done in the earlier editions, work 
has been considered only' 'normal' and 'heavy', 
in this publication. The former is conceived to 
consist of 6 hours of carting or 4 hours of plough
ing, and the latter 8 hours of carting or 6 hours 
of ploughing. The data for this purpose have 
been computed by adding together the main
tenance requirement for varying live weight as 
recommended by ~.1orris()n with the allowances 
for work. The work allU\\,<"nce fOr 'light' and 
'medium' work as recommended by Kellner and 
given in the earlier issue of this Bulletin has been 
taken as the basis of requirement for 'normal' and 
'heavy' work performed by an animal of 1,000 lb. 
live weight. Since w'ork rate capacity is propor
tional to live ,veight raised to the two-thirds power 
(vide Animal Nutrition by L. A. Maynard), the work 
allowances for animals of live weigh~ below and 
above 1,000 lb. have been adjusted proportion
ately. 

THE FEEDING STANDARDS 
In the computation of a ration, the first consi

deration will be the capacity for consumption or 
appetite of the animal. The appetite is measured 
by the total amount of dry matter in the ration 
which an animal can consume. Usually the 
dry matter consumption varies with the live 
weight of the animal and also with the nature 
of its production. Cattle will generally eat 
about 2.0-2.5 lb. of dry matter per IOO lb. of 
live weight. The milch stock may eat a little 
more. The buffaloes are slightly heavier eaters 
than cows. The major portion, about two-third 
or more, of the total dry matter to be consumed 

should corne from the roughage quota of the 
ration, the rest being concentrates. After the 
quantity of dry matter consumption is known, the 
next important information required is the quan
tity of digestible crude protein (D.C.P.) and 
energy (S.E. or T.D.N.) which the ration must 
supply. 

Maintenance and /Jroduction requirement for adult 
animals. In general it can be stated that the main
tenance requirement of a l,OOO lb. animal is 
0.6 lb. D.C.P. and 6.o1b.S.E. or 7.51b. T.D.N. 
The feeding standard of animals of different 
live weights is given in Table I. 
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TABLE I 
Nutrients required for maintenance of adult cattle 

per head per day-

I.ive weight 

lb. 

Di£!estibJe 
crude 

protein 

lb. 

Starch 
I cllujYaJent 
, 

j 

Total 
dig-estiblc 
nutrients 

I lb. lb. - _______________ 1 ______ , ___ _ 

200 

300 

500 

000 

700 

800 

0.128 

0.203 

0.273 

0.338 

0·399 

0.458 

0.';16 

1.3 1 1.72 

l.g2 2·55 

3·34 

4·59 

5.08 6.80 

5·57 7·47 

6.43 n. I I 

6.95 8.75 

The dairy cows which have to produc<: milk will 
have to be given, over and above the mamten~nce 
requirement, additional allowance of ,the nutn~nts 
for milk production. The extra nutnent reqUIre
ment for milk production varies with the fat 
content in the milk and is detailed in Table II. 
The milch animal in advanced stage of pregnancy 
(from the 5th month of gestation) should receive 
an extra allowance of 0.3 lb. D.C.P. and 1.0 lb. 
S.E. or 1.5 lb. T.D.N. over and above what she 
should get for maintenance+milk production. 
If however there is no milk production, the extra 
allowance should be superimposed over the main
tenance requirement only. 

TABLE II 
Nutrients required for production per pound of milk, 

to be added to the maintenance allowance 

I Digestible I Starch Total 
Fat per rent in milk i ~~~~cin I cqui\'alent ~~~t~i~!'~ 

Ib I lb. lb. 

----·---·3-.-
0
--!----0-.-04-

0
-'1 0.233 

4. 0 I 0.045 I 0.275 

0.269 

0.3 16 

5.0 I 0.051 0·316 

ii' ::::: I ::::: ::::~ 
0.06g I 0·439 o. :'06 

6.0 

7·0 

8.0 

9,0 

1",0 

II .0 

Iii :::;~ II ::;:~ ::::: 

0.086 0.S62 0.650 
____ ~ ____ J~_~ ______ ~ ________ ~ ___ _ 

The requirement of nutrients for the perfor
mance of work varies, as has already been men
tioned, with the kind of work done. The stan , 

dard of nutrient requirement of working animals 
is given in Table III which' takes into. account 
the nutritional demand for both mamtenance 
and work production. 

TABLE III 
Nutrients required for working animals per head 

per dC!)! 

Normal work HeaVi' work 
--- -~ ------------

l.ive weight :,1 Di~[')tible Total I Digestible,' Total 
crud.: digestible crude i digestihle 

protein nutrient" I protein : 1111Cricnts 
lb. lb. lb. i lb. I lb. 

--3-'3--1- 0'44-1_~~-

4·3 ,0·59 ,,·5 

300 

400 

500 

600 

700 

800 

900 

1000 

[100 

1200 

0·70 

0.81 

0·92 

[.02 

I. J J 

1.33 

6.2 

7. I 

8.0 

8.g 

9·9 

lu.8 

II .3 

I 6.8 

0.38 8.0 

1.02 9·3 

1.16 10·5 

1. 29 1[.7 

12 9 

14. 0 

1.69 

Nutrient requirement for growth. The requirement 
for growth is of higher order than mere main
tenance and during the early stage, relatively 
more protein is required than energy. The 
standard of requirement for growth of young 
stock belonging to different categories of mature 
weight is given in Table IV. 

TABLE IV 
Nutrients required by growing cattle per head per day 

ill --~~~;Z-mature '!-~l::>-~~~-:atulre T" Cla;,;s IbI~~-:t:: 
i weight: IO{)O lb. ! weight: 750 b. i weig t: 500 lb. 

I· i- ---- .----- I ------___ _ 

Li\e 
weight 

Dig::st
ible 
crude 

protein 

Total 
digest

ible 
nu

trient .. 

i lb. lb. 

i Digest- TO, tal I Oi~est- ! Tv tal 
I ihle .:ligest~ ible 1 digest .. 
! ('curle ible crude' ible 
: protein nu- I'fotein nu-

trients I trients 

lb. Ib, lb. 
-----:----I---i 

100 I 0·32 I 1.6 I 

150 I 0·47 \ 2.7 

0.24 

I 
lb. ! 

---i---:---
1.2 I 0.16 ': (J.8 

2DO Ii 0.
57

1 ~·7 
250 o<6fi 4,5 

goo I 1)·73 I 5·2 

350 ".79 5. R 

4

00 

II' 450 

500 

600 

700 

800 

0.85 

0.89 

1.00 

1.07 

r. 13 

900 1.19 

1000 1.25 

6.9 

7·3 

8.2 

g.1 

9·9 

10.8 

0·70 

0.80 

0.85 

2.0 I 0.24 ,I 1.4 

2.8 I 0.28 

3·4 0·33 

3·9 

4·3 

4·8 

5·2 

5·5 

6.1 

6.8 

'·4 

Lg 

2·3 

2.g 

3. 2 
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SOME TYPICAL EXAMPLES OF COMPUTING 

RATIONS 

In the following paragraphs, the calculation..of 
some typical rations are given in order to illustrate 
the method of using the various tables. In the 
actual computation, it is not necessary to use both 
S.E. and T.D.N. values'. Only one of these values 
needs be used together with the D.M. and D.C.P. 
values. As mentioned before, the use of T.D.N. 
values is finding more favour in this country in 
preference to S.E. values. The proportions of 
different food stuffs giveA in the rations are not 
based on any experimental work. 

( I) Calculation rif a ration for a cow weighing 
600 lb. and at an advanced stage ~f gestation 

The feeds available are rice straw, guinea grass 
and rape cake. The maintenance requirement for 
this cow, shown in Table I, is 0.399 lb. D.C.P. 
and 3. 58 lb. S. E. or 4.80 lb. T .D.N. The animal 
is expected to consume total dry matter to the 
extent of 12 to 15 lb. With the help of data sup
plied in the last three columns of Appendix III 
the maintenance ration of the animal can be 
formulated as follows: 

D.M. D.C.P. S.E. T.D.N 

Rice '!ra w 7 lb. 6.3 0.00 1.54 ··99 

Guinea grass 15 lb. 3.8 0.12 1.31 1.g6 

Rape cake I lb. 0·9 0.28 0·77 0.78 

Total 14.0 0·4" 3 co 5 73 

The animal in addition requires 0.3 lb. D.C.P. 
and 1.0 lb. S.E. or 1.5 lb. T.D.N. for the purpose 
of gestation which can be satisfied by incorpo
rating in the ration extra quantities of the follow
ing items: 

O.\f. 0.(".1'. S.L T.O.i':. 

Guinea grass 5 th. , 1 0.01 0.4+ 0.66 

Rape rake I lb. 0·9 0.28 0,77 0.78 
-------,-----

Total 2.2 0.3 2 1.22 1.44 

(2) Calculation rif ration for a cow weighing 800 
lb. and yielding l6 lb. rif milk with fat content 4.5 per 
cent 

The available food stuffs for the purpose are 
wheat bhusa, jowar silacie, gram husk, barley, 
groundnut cake and wheat bran. 

The animal's capacity of total dry matter con
sumption will be between 20 to 22 lb. which 
should be conveniently divided into two parts, 
one for formulating the maintenance and the 
other for milk production. 

According to Table I, the maintenance require
ments are met by about 0.5 lb. D.C.P. and 4.59 

lb. S. E. or 6. 151b. T.D.N. The following main
tenance quota of the ration can be formulated: 

D.M. D.C.P. S.L T.O.~. 

Wheat bhusa 7 lb. 6.3 0.00 t 55 3. 00 

70war sHave 20 lb. /).0 0.14- 2.04 3. 06 

Groundnut cake I Ib 0·9 0·42 0.67 0·7· 

Total 13·2 0·56 4·26 6.77 

For milk production the items of the ration 
should be concentrates fed in the form of a suitable 
mixture. According to Table II, the requirements 
per pound of milk of 4. 5 per cent fat are 0.048 
lb. D.C.P. and 0.296 lb. S.E. or 0.340 lb. T.D.N. 
which can be supplied by a concentrate mixture 
of the following composition : 

Parts D.C.P. S.E. T.O.N. 

Barley 50 4·02 36.8 38.8 

Groundnut cake 10 4. 17 6., ,.1 

Wheat bran 20 2.12 12·4 13·5 

Gram husk 20 0.00 6.0 11.0 

Total 100 10.3 1 61.9 70·4 

or I lb. of the mixture 0.10 0.62 0.70 

The requiremont for 2 lb. of milk 
of 4.5 per cent fat 0.10 0.60 0.68 

I lb. of the above mixture is thus sufficient to 
produce 2 lb. of milk of 4.5 per cent fat. There
fore, for the production of 16 lb. of milk, 8 lb. 
of the mixture should be fed in addition to the 
maintenance quota of the ration. 

(3) Calculation of the ration for a bullock weighing 
800 lb. and doing normal work 

The available feeding stuffs are wheat bhusa, 
guinea grass, til cake and maize grain. 

The requirements for this animal according to 
the feeding standard given in Table III are, 0.92 
lb. D.C.P. and 0.8 lb. T.D.N. The animal can 
consume 16-20 lb. of dry matter. The ration 
can be computed as follows: 

Item. 
Quantity O.M. O.C.P. T.D.!'!. 
~ivcn lb. lb. lb. lb. 

Wheat bhuSQ It 9·9 0.00 4·4 

Guinea grass 10 3·0 0.13 1.5 

Crushed maize lIt} a.1f 1.:\ 2., 
Til cake 0.67 J.S 

Toral IS.6 0.91 8·5 

(4) Calculation rif the ration for a growzng heifer 
weighing 250 lb. 

The available feeding stuffs are wheat bhusa, 
green berseem,' oats, mustard cake and wheat 
bran. 
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AS511rning that the heifer belongs to Class II 
group (vide Table IV), its capacity for dry matter 
consumption is 5.0 to 6.3 lb. and its D.C.P. and 
T.D.N. requirements are 0.49 lb. and 3.4 lb. 
respectively. 

The ration can be comput,:d as follows: 

Item Quantity D.M. D.C.P. T.D."<. 
given lb. lb. lb. Ih. 

--~--~----. 

'VhcaL bh'JStJ 2·7 0.00 1.2 

Berscem. 6 1.2 0.17 0·7 

C:oncentL'l,;e mixt'--lre ,>l 2 2 n·33 1.7 -2 

Tntal 6. I 0."50 3. 6 

The concentrate mixture is made up of: 

rtcra Par1:::: D.C.P. T.D,01. 

OaB 50 3·33 35·5 

.\Lr;;tanl cake 30 :3. 19 22. I 

\Vll"at 1>r::4.n . 20 I·58 12·7 

Tou.l ~oo 13·30 

Per ! ~). of th ~ mi x:turc 

In the actual feedin,~ of different classes of stock, 
it i3 usual to make the animal eat all the scheduler! 
concentrate and as much as possible of the grecil 
fodder. The dry rougha:.;c is then given slightly 
in ex::ess of what is prescribed and the animal 
adjusts its appetite or its requirement of total 
dry matter consumption. 

In th~ cas·~ of milch stock, as has been already 
illustrated, the maintenance requirements are 
usually met by dry and succulent (green or silage) 
rou:;h3.g~ plus a smZl.ll quantity of a protein con
centrate, such as an oil cake. A concentrate 
mixture is then fed to individual animals in pro
portion to their milk production. It is highly 
desirable that this production quota of the ration 
should be made up by suitably mixing several 
concentrate feeds in order to confer palatibility, 
laxativeness and above all the complex nutritive 
quality neceJsary for milk secretion. 

Some common concentrate mixtures. For the sake 
of convenience, some CO:lcentrate rnixtures are 
given below. One pound of each mixture is of 
equal value and is sufficient for 2.:1 lb. of milk 
production containing 4. 5'er c.:nt of fat. ?vExture 
numbers I, 2 and 4: can be prescribed for milk 
production in buffaloes, but in this case, one 
pound of the mixture is sufficient for the prouuctiQn 
of two pounds of milk only containins about '7.0 
to 7.5 per cent fat. 

( I) CottOH seed meal 
\Vht'at oran 
l'vfaize 

(2) Rape cake 
Cotton seed. 
W!J;:at bran 
Barley 

(1) Rape cake 
Rarky 
Oat3 . 

(,t; Groundnut cake 
Gram. 
l'ifaizt" . 
Gram husk. 

(5) CitH{e.ily cake 
Gnpi! . 
Bvlev . 
Rice bran ; 

(6) Groundm,l.t (.ake 
COlc',ll seed. 
Rict: hran 
~fa;z~ 

Gra:01 . 

Per 
cent 

251 
20 >- Contains per lb. of mixtllre o. 12 lb. D.P 
53 J and 0·77 lb. S.E. 

251 
35 r Contaim per lb. of mixture 0.14 lb. D.P 
10 and o. 74 lb. S.E. 
30 J 

.~~1 ContahlS per lb. of mixture 0. 13 lh. I).P. 
20 J and 0·74 lb. S. E. 

'S -1 
40 1- Contains P(,f lb. of mixture o. I4lb. D.P. 
4~J and o. 74 lh. S.E. 

.~~ I Contains per lb. of mixture 
.:;'U '( ~l ,.d u. 7'2 lb. S.E. 
5J 

10' 

Zfl ! 

o. '4 lb. D.P. 

10 ~ContaillS per lb. nf mixture- o. I;JIb. D.P. 
3D J' and 0·73 lb. S.E. 
30 

Legume hay as substitute for concentrate. The 
above mixtures or a suitable variation of any of 
them can be used \Nith ordinary roughages, such 
as al!jan hay, dhub grass, green maize, etc. but 
where leguminous hay such as berseem or lucerne 
is available, it is possible to cut down a consider
able part of the concentrate from the feed, spe
cially v'/ith poor or medium producers. A suitable 
ration with some leguminous hay as the main 
source of protein can be prepared by using the 
tables and appendices given in this publication. 
It is hl)\·vever not desirable to withhold completely 
cake or grain from a ration as this is likely to have 
adverse effect in the long run. 

Mineral supplement. It has been stated pre
viously that growing animah and milch cattle 
need a large amount of minerals, but no addition 
of minerals has been made in the rations for 
which calculations have been given above. The 
usual practice in large farms is to provide blocks 
of rock salt which can be licked by animals. 
Otherwise, an apP"')ximate amount of I oz. 
common salt is given to adult animals in their 
feed. Besides this, both for the growing and 
milch animals it is often necessary to provide 
some phosphorus and lime-rich mineral mixture. 
This is specially true where leguminous crops, 
which are usually rich in lime, are not fed regularly. 
Most of the concentrates are rich i" phosphorus 
but poor in lime and as such, unless leguminous 
fodder or good qualit,/ hay are available, the 
dairy ration is likely to be badly balanced in 
regard to lime and phosphorus. A cow of average 
weight requires for maintenance I 1/2 oz. lime 
(CaO) and 4/5 oz. phosphoric acid (~2 0 5) daily 
and for a production of 10 lb. of mIlk, another 
1/2 to 3/4 oz. lime and 2/310 I oz. phosphoric 
acid. These are rough estimates. In Appendix 
I, the mineral analysis is given of the common 
Indian feeding stuffs, from which it is easy to 
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calculate whether a ration contains a sufficient 
amount of the materials or not. In general, it 
is found advisable to give one oz. of a good mineral 
mixture to growing animals, and about 2 oz. of 
the mixture to lactating animals per day depending 
on the milk yield. The mineral mixture may be 
prepared as follows: Common salt 50 per cent, 
finely ground chalk 25 per cent, and sterilized 
feeding bone flour 25 per cent. This mixture 
can be fed at a level of about 3 per cent of the 
concentrate feed, no extra common salt being 
necessary. In some farms, a more complicated 
mixture is used and has given good results with 
heavy milking animals. The mixture has the 
following approximate composition : 

Sterilized bone fionr 

Finely ground chalk 

Common salt 

Sulphur 

Oxirle of iron 

Add potassium iodide 

Tote.! 

Per cent 
50 

"3 
20 

100 

4 oz. 

• 100 lb. 4 oz. 

This mixture is fed at the rate of about 2 per cent of 
the concentrate feed .. Blocks of rock salt are kept 
in the farm which supply additional common salt 
to the animals if required. 

Vitamin supplement. The straw and hay, as 
commonly available in India, are practically 
devoid of vitamin A potency. This is also the 
case with most of the concentrates. For this 
reason, avitaminosis-A in a mild form is widely 
prevalent and occasional instances of this trouble, 
such as intrauterine blindness, ophthalmia in 
growing animals, abortion and sterility are found 
in many places. The only practical method of 
remedying this defect in the ration is to provide 
for green grazing, failing which, a suitable sup
plement of green feed, 8-10 lb. daily, shouB be 
given to growing, in-calf and lactating anirp.als. 

Cultivated fodders and gra;:,ing. By-products like' 
straw, bhusa, pulse husks, bran, broken grains, 
oilcakes, etc. and limited quantities of cottonseed, 
gram, maize and barley constitute important 
items of feed for Indian cattle. It has been esti
mated that if our cattle have to maintain even 
the pre5'"ent output of work and milk without any 
detriment to their health and constitution, they 
would require very much more of the various 
items of by-products, seeds and grains than what 
is available today. Since the supply of these 
depends upon the production of food and cash 
crops and, as the prospect of accelerating the 
latter to the tune of animal requirement does 
not appear feasible in any near future, a plan is 
urg:ently needed for a system of animal feeding 
whIch could be to a large extent independent of 
oi1cakes, bran, and other concentrate feeds. In 

the typical examples of computing rations given 
earlier, the practice now in vogue has been 
followed. It may be seen from these instances 
that the feeding schedule has been so formulated 
that the requirement for production is met exclu
sively by concentrate feeds, and for maintenance, 
largely by a dry roughage with a small supple
mentation of concentrate plus green fodder or 
silage. Based on this system of feeding, when 
an attempt is made to estimate the overall quan
titative requirement of various feeding stuffs, one 
finds that almost an unbridgeable gap exists 
between the demand and the supply. 

In countries where animal husbandry has 
made the greatest progress, a sound diet for 
cattle is built around a good quality green forage. 
A properly selected green fodder is well known 
to be the most natural food for the herbivores, 
not only for the balanced distribution of its nutri
ent constituents but also for its bulk which is 
necessary to fill up the capacious stomach of a 
ruminant. Moreover, such combination in a 
single item of feed has been found to reduce 
greatly the cost of feeding, specially for milk 
production. In India, owing to climatic condi
tions and other limitations, the possibility of 
developing organized pasturage will be difficult 
to realize, but by some reorientation of cropping 
programme, if about IO per cent of the total 
arable acreage of the country could gradually 
be appropriated for organized production of 
fodder crops, the problem of feeding the milk 
producing animals can easily be solved. The 
following example illustrates this point of view: 

A milch cow of average body weight of 500 lb. 
and yielding 4 lb. of milk (of 4.5 per cent fat) 
a day requires according to the Morrison standard 
as given in Tables I and II : 

(aJ For maintenance 0.34Ib., D.C.P. and 4.1 lb., T.D.N. 

(b) For milk production 0.19 lb., D.C.P. ant! r .4 lb., T.D.N. 

Total 0.53 lb., D.C.P. and 5.5 lb., T.D.N. 

There is some evidence to show that Morri
son's standard is rather liberal for Indian cattle; a 
cut of 20 per cent can be introduced and the 
total requirement can be brought down to 0.42 
lb., D.C.P. and 4.4 lb., T.D.N., and this can be 
met from the following ration schedule: 

(a) Mixed gr"en fodder of ~ 
say, Gui~ea grass+ 28 lb. 
l.ucernt. 10 the pro- j 
portion of 3 : I. 

(b) Straw db. 

Total 

Available 

D.C.P.(lb.) T.D.N.(Ib.) 

3.6 

0.00 0.8 

4·4 



10 NUTRITIVE VALUES OF CATTLE FOODS AND FEEDING OF ANIMALS 

It is well known that the majority of our cows 
yield on an average much less than 3 to 4 lb. of 
milk a day. If that is so, it is evident that in a 
ration schedule as formulated above, the use of 
concentrate feeds can easily be done away with. 
Even in the case of heavy yielding dairy cows 
and buffaloes producing on an average 15 lb. 
of milk a day, a basic ration drawn on the same 
principle would be able to maintain the animal 
and at the same time support the first 4 to 6 lb. 
of milk production. Concentrates need, therefore, 
be given only for the additional amount of milk 
yield. The new system of feeding suggested 
should not only reduce the use of concentrate 
feeds but also the cost of milk production. 

Although organized pasturage is almost non
existent in this country, a fairly large amount of 
grass grows in so-called waste lands and in the 
forest area. Much of this grass, however, is not 
available to the consuming live-stock owing to 
the remoteness of its situation. 

There is an important point about green grass 
to which attention may be drawn. It may be 
observed from Appendix III that some of the 
hays which are nothing but field dried grass 
supply hardly any digestible proteins to the 
animals. The same materials in the green state, 
however, have a fairly high nutritive value includ
ing a good amount of digestible protein, and 
this is the reason why during the monsoon period 
when grass grows abundantly, emaciated indi
genous cattle pick up condition quickly on grass 
alone. Thus, it has been found possible to main
tain non-producing animals in prime condition 
for a large part of the year in areas where good 
quality anjan or dhub grass grows. When the 
grass is allowed to become over-ripe, much of its 
nutritive value is lost, but converting the green 
fodder into mixed silage preserves the food value 
considerably. When green feed is scarce, a good 
silage is of great value to milch cattle. 

When good grazing is available, the concen
trate portion of the ration can be cut down in the 

case of most of the animals. In this country, 
good grazing is available only during the monsoon 
months, after which the quality of the grazing 
becomes gradually poor and the farmer must 
judge for himself if his animals are getting much 
food from grazing. As a rough guide, one can 
describe the quality of grazing as good, medium 
and poor and depending on this, the concentrate 
requirement should be varied so as to economize 
the cost of feeding. Thus when the grazing is 
good, the amount of concentrate may be cut 
down to one-third, in the case of medium grazing 
to 1/2, and in the case of poor grazing to 3/4th 
of the protein requirement under stall feeding 
conditions. The dry roughage should be given 
ad lib after the day's grazing so as to satisfy the 
dry matter and energy requirement. Some caution 
is, however, necessary in the case of heavy milking 
animals, where a sudden reduction in the quantity 
of concentrate mixture may reduce the milk 
yield. 

The following publications may be consulted 
for further information : 

I. Feeds and Feeding by F. B. Morrison; The 
Morrison Publishing Company, Ithaca, New 
York, 20th Ed., 1944. 

2. Rations for Live stock by T. B. Wood; 
Ministry of Agriculture and Fisheries, London, 
Bulletin No. 48, 1936. 

3. The Feeding of Dairy Cows by J. Mackintosh; 
Ministry of Agriculture and Fisheries, London, 
Bulletin No. 42, 1932. 

4. The Principle and Practice of Feeding Farm 
Animals by E. T. Halnan and F. H. Garner; 
Longmans Green & Co., London (1940). 

5. The Scientific Feeding of Animals by 
O. Kellner, translated by William Goodwin; 
Duck-worth & Co. (1926). 

6. Animal Nutrition by L. A. Maynard; 
Mc-Graw-Hill Book Company, Inc., New York & 
London (1947). 
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APPEN 

Average percentage composition oj Indian 
--------

I 

Organ;c constituents 

I Place Total 

'--~--------~-- ----"--

Carbohydrate,> 

Name 
A,h sol. 

of ash in protein ' 

I
I origin Hel I " Nitrogcn~ I 

Crude ----I Ether 
extract 

GkEEN FEEDS 

I' Fibre :free extract 

·----.,--------J1---------: _____ I_. __ I ___ I ______ -

! 

I 
Baira (Pcnmsftum syphJid?um) 

Ditto 
DItto 
Ditto 

jus~ before flowering! 
maximum flowerin~ 
milk :>:tage 

Ditto 
Ditto 

B"lcy (Hordeum l'Ulga;e) • 
Ber «i~yphus jujuba' . • 
Ber.~.':em (TriJi.Jr;um alexandirnum) 

Ditto maximum 

dough stage 
ripe sta~e 
mIlk dough stage 

Ditto minimum 
Ditto F. vcrage 

Cowpea (V'gna ca(iang) 
Grass-·A4jan (Penmseturn cenchroidn) young 

Ditto prime 
Ditto ripe 
Ditto youn.:5 
D.tto prime 
Ditto ripe 
Ditto ma:-;lmum 
Ditto minimum 
Ditto average 
Ditto young 
Dilto p.rime 
Ditto npe. 

Gross-Barq.iargz (Dichanthlllm annu,.atum) 1St CIL 

Ditto 211(1 elJt 

Ditto 3rd Cut 
Grass--Bhanjllrll (Apludamu!ica) 1st cut 

DItto 2nd cut 

Punjab 

I. \~~llpur : 
Punjab 
hat Nagar 
B,har 
Punjab 

Bihar 
Bangalm'e 

Bih::r 

. DItto 3rd cut . 
Gras<;-Rur ,CAndropogon tan(fler) ripe <;tagl! . 
Gra~s-Chilimbar (Eleurinc flagel1if"ia). . 
Gras ... -Chotiiargi (Rcdhrioddoa pt!riloa; 1St cvf'- . 

Ditto 2nd cu:-' 

: Pu~jab 

Ba';eilly 

Ditt0 3rd c:U' • 
Gra .. s -val \.Hll1umaCfmt ampcxzrau tS) Howermg <;l<l!.!e 

Grass-~Dedl (Gr.1mineae isdwrmum RUJI,osum, Salisb) 

Grass-Dhl/b (CYllodon dC1.l'tv'orl) 
Gra&<-Dub (youn<) 

Ditto (prime) 
Ditto ~ripe) 
DiLo (voung) 
Ditto (prime) 
Ditto (ripf';) 
Ditk. (maxImum) 
Ditto (m~nimum) 
Ditto (average) 
Ditto (young) 
DItto (prime) 
Ditto (ripe) ... 

Gra~s-Dl1a or motha.(C)'fJelUS trill) ripe stage 
Grass-~,lephant (Penn2st~um purpurfufl., 
Grass-Fore.;;t (Amphil(lp/Zis g{abra~taff) . . . 
Grass-Forest (Grammw1e },{trofJo!?on confortus Roem). 

As~~m 
Bihar (Chtiba

sa forest) 
Bangalore 

Rihar (R;nchi) 
Bihar (Proha t 

[4.70 

I I .30 
9,21 
8,21 
7·68 

1 I .37 
10·72 
20. ~5 
I8.go 
R.4Q 

14. IG 
10.86 
13·82 
I I. 57 
10.26 
I7 o),'j 

13·45 
13· 71 
20.85 

9· 14 
16.08 
d3.10 
13.3 1 

15·B5 
I I .85 
g·91 

10,13 
18·53 
10.9 1 

12.1'3 

12·34 
12·5.5 
12.3 1 
II. '32 
II.2B 
12.20 
g.oo 

I 1.74 
13·.04 
11·91 

9,3 1 

15·07 
13 10 
10.72 

13 97 
7·79 

II·7?i 

1"·58 
12.65 
7·79 8. 

16.04 
8.,,8 
7.98 

Range) 
Grass-Forest (Gramineat: imperallt arundr.:,ncJa Cyrill) 4.88 
Grass-Glwmur (Pam't:ulll antidotal") ripe stage. Pl:~Jab 7.97 
Gras<;-Giant Star (C)nodoll P!fCtustachyum) 1St cut Almora 1 1.86 

Ditto 2nd cut i 11.21 
Ditto srd cut I 8.22 
DItto 4th cut 10.82 

Gra~- Guinea (PaniclI.f1l maximum)maxirnu!l1 Ba'~galor~ I 1.07 
Ditto minimum I I .39 
Ditto average I 13.87 

Grass Guinea (Pani~um maximum) young. , 15 .. 14 
Ditto prime . I 12.32 
I
D
Ji

l
"tltOo Ben"al. .! I ~,94 I 

Punjab. . I 12. IS 
Ditto. Madhya Pradesh 1 

10.g0 

8.61 
6.z8 
.';.40 

5·09 

g. If) 

12·99 

r"·43 
7 .07 

12.00 
6.Po 
9·23 
6.61 
4·93 
1).42 

7·06 
6.00 

10.96 
'3.63 
8.14 
~.60 

6 4" 
873 

3·go 
b.87 

6.82 
7·84 
6 08 
4- 85 
9·94-
6.7 1 

5·26 
7.38 
'2.27 
5·60 
6.20 

5·69 
2..27 

3·63 
10.16 

2.,51 

2.78 

10.09 

5 89 
7·2.0 
3,5.1) 
6.3 1 

5·88 

Gras<;-Gulta (Chrl)Yfopogon montamJs\ 1st cut saharanpur"1 9.73 
Ditto ~ . 2nd cut 8.73 I 
Ditto 3rd cut. 10.78 

(lsci Grass lima WBZ:lihtii) .early. Bod:bay I 10 .. 22, Ll·!)4 
Ditto before flower 10.31 I 3·61 
Ditto in flower I 9.4 1 3·61 

Ditto in seed __________________ ~~_1 __ 2. 87 

16.25 
12·56 
10·56 
S.UI 
8 Wl 
6·9" 

I 1.47 
8.59 

15·45 
23·10 
1~·9g 

17·35 
"·38 
1'2·41 

9·97 
7·2.;") 

7 40 
r8 

.5 :)1-
12 02 

~ 00 
g.36 

I I .42 

6.24 
9 10 
,'). +9 
3·79 
'2.7:1 

10 23 

4· "i6 
4. 0 6 
6.13 

1 I ,42 

5·44-
3 86 
3. 19 
9·38 
4·3[ 

12·72 

14· i5 
IT .OJ 

B·44 
7 .~1 
7· 74 
.!).f;1 

QI·!H· 
4.9c I 

10 .. 17 
21.94 I 
10. 0 4 
4 go 
6.04 
6.1G 
.0. 66 
3·94 

3. oG I 
7·26 

12.19 

9·44 
7· 19 
5 44 

13,96 
4· i3 
7. 69 
7. 88 
4-.82 
7 ·97 
5·22 

28.23 i 
28·45 
27 .96 
24. gn 
23 96 
31.80 
')1. 135 
30 . 13 
26.06 
,:\0 87 I 

[9 47· 
"5 91 
3'~ Hl 

1'3.62 
25 ·30 , 
30 .54 I 

27·20 

34·43 
29. ,6 
31·37 
35. 03 
33·30 
32.29 
33. 63 
40.15 
30.46 
33. 88 
36. ~9 
3o. 6.Q 
36.50 

22.10 

~7·30 

31.00 

3~).· 74 
[8.63 
28.17 
In.63 
31.89 
39·74-
12 ·77 
28.07 
22.80 
31,30 

33·90 
40·47 
26.60 
30.36 
32·72 
37. 60 
41.76 
31 ·59 
37·33 
38·38 
42.14 
~2 .36 
36 38 

36.84 
36.67 
31.60 
36.62 
38.87 
-P·09' 
37 39 

38.79 
45·70 
50,15 
56.22 
57·74 
48·90 
43·45 
48.8?, 
3,).80 
46.94 
33·24 
4069 I 
16.16 

')6.3,1 
3S1·o0 
n·30 
41.4 1 

44.;-).1 
44. 2 9 
·19·66 
50.u9 , 
52.84 I 

36.go 
4V 72 
4I·Q7 
49·23 
4·u ·57 
4463 I 
41-l·01 
47· 7G 
~4 ,,~ 

5<L37 

55.40 . 

41.97 
47.81 
44. 1 4-
44 0') 

411.07 
51.69 
47,47 
60.86 
55. 6 .:; 

56.26 
43. II 
47.70 

48.09 
51.01 
45. 24 
4g.96 
35·57 
3q 44 
37·01 
40. 06 
43·99 
44.70 

46.03 
48.78 
51 ·59 
4S.76 
45·59 
44·32 
47·73 

9.03 
I.9i 
2.12 
1.86 
1.74 
I. ~2 
1.86 
1. 74 
2·30 
2.78 
1.39 
I.Ug 
:2.50 

'2.~0 

o 97 
1 72 
I. 3i 
I. 47 
I. 60 
1.63 
LIB 
1.00 
1.99 
1.18 
I.Gg 
I 84-

.58 

.23 
1.13 

1.27 
2. :,0 
1.02 

2.12 

:2.7 1 

1 21 
1.80 
2·71 
1.4:2 

1.50 
089 
2.20 
2.20 
I. 13 

1.40 
I. 19 
1.65 
o.go 
0.86 
o.go 
2.66 
0.66 
I. 67 
J.19 
0.66 
1·73 
1.55 

I. 25 
I. 18 
1. 58 
r .38 
I. U2 
1.10 

1. 12 



DIX I 

feeding stuffs on dry matter basis 

No. of 
analY.:.e<; 

Ash sol. 
in 

HCl 
CaO 

APPENDICES 

Mineral constlmcots 

KO 
2 i ',0, , M,D IN" 0 I 

··---'1-----1-------1----------

I 0.42 0.63 I 

14 

.\ 
4 
3 

22 
4 
7 
5 

I 
6 

• 
2 
2 

.5 
I 

5 

4 

28 

, I 
2 ! 

1 

10.g0 
3.61 
6.28 
5.40 
5·09 

9·19 

12.09 
14·43 
7·07 

12.00 
6.80 
9·23 
6.61 
4·93 
9.42 
7. 06 
6.00 

10.96 
3·63 
B.14 
9·60 
6·45 
8·73 

3.90 
6.87 

7. 84 
6.08 
4. 85 
9·94 
6.7 1 
5.26 
7.38 
2.27 
5.60 
6.20 
5.69 
2.27 
3. 63 

10.16 

2·51 
2.78 

8.55 
6.3 1 

7.08 
8.55 
6.31 
5.88 

4·51 
3. 61 
3. 61 
2.87 

1.06 
0.84 
0·73 
0.60 
0·55 

0·72 
0.09 

2·33 
4 0 5 
2.20 
2.69 
I. 96 
0.4 1 

0·49 
0·43 
0·75 
0·72 
0.63 
1.90 

0·43 
0·77 
0.70 

0.67 
0.60 

0·52 
0.40 

0·50 

0·52 
0·44 
0·49 
1.04 

0·95 
0·55 
0·47 
0.00 

0.18 
0·32 

o.HI 
0.70 

Do.p 
1.07 
o.go 
0.72 
0.g8 
0.50 

0·77 
0.81 
0.81 

0·50 
1.15 
o. ';0 
0.3 1 

0.85 

I. 25 
0·54 
1.36 
1.05 

0·73 
0·52 
0.85 
0·54 
0·71 
0·71 
0·54 
1. 23 

0.48 0.48 I 
0.5

0 
0.4

1 
Ii 0·39 0·34 

0·44 0·33 

0·58 
0·51 
0.28 
0.41 

0·44 
0·45 
0.8:2 

0.23 
0·,1)9 

0.82 
0.63 
0.23 
0.27 
0.61 
0.29 
o. rti 

0·59 
0·39 
0.4-1 
Q,:W 

0·33 
0.15 
0.20 

0.16 

0.29 I 
0·77 I 
0·72 
0.38 
0.61 

1.44 
0·35 
o 39 
0·40 
0.38 
0.:,8 
0·33 
0·51 
0.19 
0.36 
o 36 
0·35 
0.36 
0.5 1 

0.38 
0·45 
0.89 
o 94 
0.89 
0.38 
0·37 
0.50 

0·55 
0.6,1-

0.22 

0·39 
0·32 
o 31 
()·44 
o 36 
0.3 1 
o 60 
0.19 

0·34 
o·H 
0·42 
0.19 

() 35 
0.30 

0.22 
0.26 

0.21 

0·35 

0.5 1 

0.58 
·0.60 
0·31 
0·30 
0.30 

0·40 

0.19 
0.24 
0.13 

.• I .33 
1.20 

0.89 
1.14, 

0·95 
1.10 

I.gI 
0.10 

1. 14 
1.48 
0.83 
I. 18 
o 31 
0.28 
0·44 
0.67 
0.98 
0·39 
0.07 
0·92 
0·43 
0·73 
0·35 

0·47 
0·43 

0.B3 I 0·52 
0·79 
0.36 
0·57 
0.06 
0.23 
0.15 
0.28 
0.18 

0·41 
0.68 

0.34 

0·52 
0·'11 
0.76 
0·3! 
0.3 1 
O.ZI 
0.23 

.j 

6.24 
4. 80 
3.38 
2.96 
2.96 

3.98 

4.78 
5. 09 
"44 
3.40 
I. 85 
4. 14 
2·49 
1. 6 7 
4·32 
3·13 
1.68 
4·53 
I. 26 
3·33 
4. 11 

3. 0 4 
2·73 
0.86 
0.69 
0·52 
2.56 
1.08 

I. 13 
1.65 
1.40 

0.85 
1.01 
o.go 

0.80 

3·17 
2·33 
2.00 

5.16 
2.76 
1.9.5 
3.85 
0.84 
2.08 
2.36 
0.25 
0.84 
0·95 
2·99 
0.56 
0·93 

LSI 

1.56 
I.14 
0·91 
1.<)2 

l. 23 
I. 21 
0.64 

No. of 
analyses 

13 

2 

4 
4 
3 

22 

4 
7 
5 

I 
6 

2 
2 

15 
I 

5 
I 

I 

4 

13 

I 

2 
2 

3 
3 

Serial 
No. 

I 

2 

3 
4 
5 
6 
7 
8 
9 

IO 

II 
12 

13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

3 1 

32 
33 
34 
35 
36 
37 
38 

39 
40 

4' 
42 
43 
44 
4.5 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 



Serial 
No. 

n 
,8 

70 

80 

81 
8, 
83 
84 
Il'i 
86 
87 
88 
89 
go 
91 
92 
93 
94 
95 

96 
97 
gB 

99 

100 
101 
{f12 

103 

'04 
rOj 

lO6 
I07 
108 
109 
IIO 
III 

II'.? 

It1 
"4 
115 
I16 
117 
tIB 
1I9 
[20 

121 
122 
123 
124 

12.1) 
126 
127 
128 
129 
130 
r31 
132 
133 
134 
I'3? 
136 
137 
138 
13q 
140 
141 
14:.? 

143 
144 
14.' 
11f. 
J47 

~UTR!TIVE VALUES OF CATTLE FOODS AND FEEDING OF ANIMALS 

Name 

Oras,.-l ampa (Arisfidil dt.pres_'o) 

Gras~Makra or Ma1hana (Elusine ueg."lPlwca) milk 
!itage. 

Grass-Mixi ure (Pcnniselun unch,oldd and An1rQPogor, 
contortus) 

Grass-Mixture (Pn1nisetum l'tflrltruidts and Andropo.~fm 
pertusw;) milk stage. 

Crass-l>1ulhyo/ (l,ciiima loxum) before flower 
Ditto in flower 
Dltto in ~eed 
Ditto . 

Grass-Napier (Pennisrtllm purfJ/lI~um) 
Grass-Palwan (Andra.bol!fm p(rt;JfUS) • • 

Ditto flowering .:;tage 
Oitto pre.milk stage 
Ditto milk stage. 
Ditto ripe sta~e . 

Grass-Panni ripe stage (AndropOflon muruatlls) . 
Grass-Sandhau7 (Bnth,ltJchloa inhrmed1a) l<Jt cut 

Ditto 2nd cut 
Ditto 3rd CUt 

Grass--Sudan (Andropogon sOTt;hum vaT. sudannlsi5) 
Gras~ ·Mi~('elIaneous-Fun maturity 

Grass-Usar (Sporobulus arabic[lS) 1st cut 
Ditto 2nd cut 
Ditto 3rd cut 

And,.oto~un annulatus 

cflricosuJ 
I'oniortus 
monl'l kola 
/Hrtusus 
pumibJ~ 

" purpure'lsrrin;uf 
Apludfl/1ar2t1 
/<;chlZemum la'(um 
/schm'mllm su[catltm . 
Grass from Adhartal Farm 

Ditto Bend Farm 
Ditto Harf!aon Farm 
Ditto Buldana Farm 
Ditto Khandwa Farm 
Ditto Powarkht-'oa Farm 
Ditto Raipur Farm 
Ditto Seoni Farm 
Ditto Sindewahi Farm 
Ditto Te\lap kheri Farm 
Dittt) Tharsa Farm 
Ditto Degnullah area . . 
Diuo the adjoining Drgnl.lllah area 

Gram-green fodder (Cirer arietinll.m). • 
D,tto whole plant . 

Gua, (Cyamopsis /Jsora!oid~s) 

Ditto . 
Jowar (Andropo,!!on .~o"'g'mm) voung 

Ditto prime maximum 

gi~~~ ~;f::;~ :vi~l;~~m 
Ditto prime ripe. . 
Ditto age:-9~IO 1/2 weeks 

g::~~ young (18 weeks) 

Ditto prime 
Ditto ripe 

Labia (Doli, has lablab) . 
Lucerne (A·ftdicago satiz'a) ma:ximum 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 

Maize (Z,Q rna,',) 

minimum 
Dvcrage 
ma'timum 
minimum 
aVera~~ 

Ditto . 
Ml'th (Phouo/us arom-ll/o/iuJ) 
i'yfflhi (7 rigondla [omumgtafcum) 

Place 
of 

origin 

I 

I
I Total 

ash 
I 

I 
I 

I 
I 

I 
Ash. sol. 

In 
HCI 

Crune 
protein 

--~I---.---I ~-
I 

Punjab Simla 
Hills 

Punjab 

Bomoa\' 

I 

I 
J 

I 
I 

i 
I 
I 

.. . . I 

M~(th\'a Prade;h I 
Bt'nq;.d. . 
Punjah I . I 

I 
i 
I 

" I Punjab. . I 
~1ajhya Prack<;h I 

~ae;pur Farm, I 
'\'Iakhdoompur. 

\ 
\bdhva Pradesh I' 

Nagpur F'arm, 

" . 
" '1 

MaiihYa ~rade;11 
Nagpur. . 

Ba,'galoro" I 

I 

I 
Bih;;!' 

Bangalo[e-

BihRt; 

Lyai'lpur: 
Punjah 

I 
I 

I 

~·95 

(2,80 

9.66 

11. 64 
9.85 

I I . flo 

,6.70 

lC'·42 
q. [I) 

to.OJ 

1 0 .94 
O.R2 

12.60 

9·53 
9. 2 4 
8.,s'2 

14·39 

9·12 

9· 76 
9. 0 7 

11·38 
I'1·7'1. 

q·4 0 

I'2.oH 
!').gr 
B·ss 
8.06 
7 .. ~)B 
5. 68 
8.96 
fi. 37 
7. I I 

14.80 
([. 7~ 
9·4" 

1O.6q 
f7 .66 
9· 2j 

11 lO 

14·49 
H.l.'; 
8.g8 

15·53 
8.eo 

1.45 

8.65 

4·45 

4·31 

TO.07 

5.87 
0.86 
3 3 1 

·1·06 
3. 0 6 
6.og 

4·97 
7·25 
7.48 
8 (,6 

IO·74 

10·95 
0.03 

10.07 

15·44 
8.19 

11·73 
I?·32 

4·99 

12·42 
8·?7 

5·33 

':'.21 
3·35 

10.88 
1 I .28 
R.56 

8.gl 
TCI.O:) 

3· 42 
7· 7~ 
4. 63 
2.85 
3·49 
5·21 

3· 76 
3·87 

2.~.81 
16.85 
20 2<1 
26.60 
'3 3 1 

1f).gO 

22·7' 
6.74-
7.6~ 

12.12 

IS·6g 

·1 

Organic consti tuents 

Carbohvdrates 

Nitrogen. 
Fibre free 

33· 74 

34·30 

34. 9 4 
38.79 
3t·.5 0 

3 1 ·90 

33· uo 
41.09 
'15. 20 
40 .7 1 
36.2i 
36.60 
38.88 
3' .60 
37· 79 
27 0'3 

32.29 
3·~·83 
33. 0 5 
27.16 
29·99 

35· '3 
4 1 . 14 
27·23 
32 .36 
38.66 
30 .9 1 

30. 89 
38 . 87 
3.'\· 13 
3~·6R 
28.08 
3:;·01 
26·97 
gO.13 
43. 66 
21.02 

29.5 1 
21. 54 
3,)·90 
2." 73 
30 .70 

3 1 . O !) 

eXlract 

41.99 

45·32 

'lR. l4 

49.08 

47· 70 
46.6? 
49·79 

44: 16 
46 . 1 3 
43.76 
50 .5 .. 1 
42.:,0 
4 8 .3' 
H.73 
40 .,1 0 

4R.24 
."}O.27 
~I .01 

48 .56 
46.71 
5' .88 

,')0.01 

5 t. 15 
44·91 
47·96 
47·00 

44.42 

5:1· '3 
43. 10 

.19. 6, 
47·4-9 
0;.48 
58.49 
40·')9 
".3·34 
53· 78 

39·94 
30 .24-
Sf. 62 
46.23 
27.16 

34. 6B 
38 <19 
47·07 
,6.20 
39·95 
42.39 

APPEN 

Ether 
if'xtract 

1.50 

1.23 

1.B9 
1. 67 
1.31 
1.11 

1. 33 
0·79 
I. ,8 
1.3 1 

l. 13 
1.33 
1.!lg 

I.~7 
0·91 
2.09 
2.22 

1. 73 

2.14-
2.38 
1.06 
1. 7.3 
1. 16 
1. 18 
1.45 
1. 37 
1.40 

'-56 
3.50 

3. 08 
1.34-
2 32 
2.63 
1.08 
r. ~I 
2.87 
2.09 
1. 47 
'- 70 
2.07 



APPENlnC'£s 

DIX I-contd. 

l\.1ineral constituents 
I 

I
i 

.-:--------'!--------cjc------,----------c------__ ~:~I~~cs I 
,0. of I I' Ash. sol. 

in P,,05 
Hel • 

MgO 

3 
3 
3 

I 

5 
I' 

I 
2 

4 
2 

6 

28 
6 
3 
2 

5 
Ii 
6 

6 

14 
I 

3 

1.45 

8.65 

4·45 

4.3 1 

10.07 

5. 8 7 
2.86 I 
:i·31 
4·96 
3. 0 6 
6·09 

7·49 

4·97 
7·25 
7.48 
8.06 

10·74 

4·96 
2·41 
4·78 
3·40 
3·50 

15·44 
8.19 

11·73 

4·99 

0.49 

0·91 

0·35 
0·39 
0·53 

1. I.} 

0·45 
0.87 
0.76 
0.H6 
0·75 
0·59 
0·59 
f).5 2 

049 
0.58 
0·.'>7 
0·39 
0·51 
0·73 
0.67 
0.69 
0·47 
0.54 
0·45 
0·43 
0·53 
I. 79 
I.llS 
3·20 

5·4' 
0·51 

0·35 
0.59 
0.62 
0.69 
0·59 
0.63 
2·77 

I 73 
3·64 
1.94 
2:80 

0·73 

3·60 
2.06 

0.23 0.17 

0·49 'I 0·70 0·;4 3·75 

0.29 0·34 0.15 1.1. I 
0·33 

0.17 
0.16 

0.29 
0.22 
0.80 
0.56 
0.29 
0·3' 
0·47 
"·37 
0.27 
0·47 
0·41 

0·43 
1.33 
053 

0·76 
0·51 
0.24 

0.14 

0·33 
0.48 
0.'32 

0·37 
0·3' 
0·55 
0.22 

0·33 
o 12 
0 .• 8 
0.06 
0.05 
0.04 
0.18 
0.21 
0.24 
0.07 
0·36 
0.18 

0·47 
0·32 
0·52 

0·57 
0·38 

0·3'2 
Q,2!l 

J·35 

0·37 
0·33 
0.21 
0.27 
0.40 
0·'3 
0.29 
0·53 
0.5 1 

0·47 
0.50 
1.00 

0·77 
0.65 

0.41' 
0·79 
0.26 
0·44 

0·74 

. .. 

0.30 
O. J2 

0.14 
O.l~ 

0·49 
0.28 
0·50 
0·53 
0.3 1 
0.08 
2.15 

1.84 
1.55 

0.27 
0·17 
0.11 

0·55 

0.72 
0·53 
0.06 
0·35 

0.07 
0.30 

1.08 

0.S7 
0·46 
o.S? 
4·80 
2.29 
2.09 
J .20 

2.5;> 
1 .. 60 

~:: ~~ 
1.08 
0·9' 
1.99 
0.86 

0.86 
0.69 
1·40 ! 

2·36 
0·41 
0.63 
0·94 
I. 39 
2.13 
1.16 
0·51 
()·50 

D·17 
0.93 
0·44 
0·54 
0·35 
0.87 
0·34 
0·97 
0·35 
2.00 

0·55 
].12 

1.50 
2.77 
2.60 
2·55 

3·94 
2.68 

.3.80 
- 2·77 

3 
3 
3 
I 

1 

5 

I 

2 

4 
2 

I 

3 
• 
5 
6 
6 
~ 

3 

Serial 
No. 

77 

79 

80 

81 
8. 
83 
84 
85 
8" 
87 
BB 
89 
90 
91 

9· 
03 
94 
95 
96 

97 
oR 
99 

100 
101 
10. 
103 
104 
105 
106 
107 
108 
109 
I !O 
III 
1I2 

113 
114 
115 
1I6 
117 
118 
119 
120 
121 
1211 
123 
124 

~-----------"-----'----------~~---------'----
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I 
I 
i 
i 

Sf'ri,d I 
No I 

I 
I 
i 

14
U I '19 

150 I 
'5 1 
152 I 
I'j~ 

::;-\ 
155 
! ')6 
l:i7 
'58 
f ~g 

<:;) 
:61 
IF> 

~atne 

Oat~ (Avl'na iativa) 
" French milk stage 
"ripe . 

Pa."" (Ficus .. rectori"). . 
Peas (Pisum satiw) I I II' weeks 
Pipal (Fi.", religiosa) • 
Sen;; (M,Mus pm.; [lura) 
Mafia, (7 "jo/i'lm TtSuptnaltm) 
S"ish'lm iea'l:es (Dalbtrgia ~issoo) 
Soya l"Jeans (G,yGin hYlplda) . 
gun fiowf':C (Heniatlhus ummuJ) 
Teo'\inte (ElI.chhtaua nuxit-ana) . 
Vt:lvet bei'n {Stizolobium dec~inhg('J",.Jmr 
Wat.er hYAcinth (Richharm'l sp·xiosa) 
WI-eat (T ri,icum vulga,,) 

Sil3f{ 

1£:3 Gra!;s .., 
164 Guine3. grass iPa"fJ1cUm matlmltm) 

"

5665 lowar (Andr'PO§Q" sorghum) YOUII!{ 
Diw"'! prime mC\,irnJo) 

1{)7 Ditto pri!llf> minimum 
163 Dilto prime d\'eW.t:e 
16g Ditto prime ripe 
(70 &f.:slze (<'ca majs~ 
T 71 Oat (Autna~sc.lth'a) . . 
172 Ragi straw (E/fICL'lr' rora{ana) . 
I i'1 Rice str~.w (OrV.<:t.'HrUil'a) • 
t 74 Si .. l.fl71 l~ave:) (fhalb(rg/,: sis 00) 
(75 Spear P"~s.c; (.1n/r(I/)OIt·1t1 cOldor/!IS) fOU!lg 

176 Ditto p.srime 
I77 \Yheat straw (Tritiw.m whorl.) 

, 78 
'79 
IRo 
Ifll 
IR2 
,83 
18.t. 
tH~ 
,SS 
187 
,38 
,8g 
'90 
19' 
192 
193 
194 
190 
196 
197 
19B 
199 
200 
201 
202 
';;°3 
204 
20 5 

206 
2 0 7 
2,)8 

2 0 9 

210 

2II 

21' 

2'3 
214 
215 

Ajjamrur hay 
Ditto 
nittn 

Ahmadnasar i 

DRIEOl RGUGHA'::F.!' 

H'lYs 

(young) 
(p.ime) 
(ri?") 

AmhJ.Ja ha.... . . . . 
And"oIJ(J~l11 DflnuJatus (eu]y). . 

Ditto (just beru," flower) 
Ditto (in Bower) 
Ditto (in seed) 
D:ttn (early) . 
Ditto (in flow .. ) • 
DItto (ripe).. 

Anjan hap (Pen'fliltlllm cerrcl:ruldrJ) ~(Jrly . . 
n:U.) just before flower 
Ditto in ftowt.r 
Ditto deaj ripr: 
DItto e-arlv 
nitto in fl·ower 
Ditto in flo\\ter 
Ditto dead ripe-
Ditto . 

AnJQn hay (PMf'llutum cen,:hnlld.r) 
Auran:J,aba 1 h'iY . 

Ditto (YOUllt() 
Ditto (pr:me) 
Dil/O (rire) 

Babhar hay 
Bange:tIore hay 

Belgaum hav 
Bellary hay' 
Bir hay 

Bodrl hay 

Rolarum hay 

Ditto 
Ditto 
Ditto 

(vounll) 
(prim.) 
(ripe) 

D!l! hav 
Dalho';"ie hay 

Place 
of 

origm 

Punjab 

Izamagar 
Punjab 
h.:ltna?:H 
llunj:th 

Bih::r 
rnnjab 
Fihar 
Punjab 
Pen gal 
Punjab 

Pu~jJb 

Bddgalort:' 

Pu:r:jab. . 
Hosur, Maclras. 

Punjab 

l\J}rSOff' 

Ah~;adna"!,ar 
Puniab 
Bomh;;.y 

Bihar" 

no,;{bay 

Bar:~alor~ 
1\ft;>~'rut 
Punjab 
AuraIlgab<id 

Mur;~e Hill;;; 
MHjrarv, Grass 

Farm. 
Bdg~um . 
Rel1ar~ Madra, 
Hh',sar Farm, 

Punjab. 
Cu(jdapah Man-I 

ras 
Ro~arum~ Dec

can. 

J\s:';am 
Dalhou!'iie 

Total 
a~h 

13.9 1 

9·33 
9.3'j 
8.78 
~.Bg 

14. 0 0 

9.50 
17·66 
13,,:8 
g .. p 
15·3~ 
10 ~o 

1.1·93 
16·47 
n.oS 

14·44-
9·90 

14.58 
'4·9 i1 
6.!!" 

10.63 
6 .. 19 

1 I .3.3 
9· :~4 
g.62 

11.40 

14.4 1 
12.22 

'5· .'13 
q.6~ 

I2·4·j 
11.60 

C·4~ 
16.3 1 

10·7'2 
",. ,8 
l~.el 
10.6.1· 
11.46 

10.18 
ll.gI 
16.13 
14·4f1 
15·40 
15.58 
6.40 

10.02 

14·77 
14. 0 4 
1(,24-

0·99 

13·3° 

12.g8 
12·49 
9·44 

12·9° 
9·33 

: A.,h sui. 
in 

Hel 

;1.011 

6.10 
13·95 

6:73 

6:09 
lfi . .,6 
:;.t'l 

6.36 
5.G3 
4·21 
2.30 
6.26 
';·5~ 
3.40 
3·2f) 
2·33 

4.1)0 
7·57 
2.01 
2.2~ 

2·47 
1.96 
2.0·1 
2·4'; 

logl 

2.66 
6·47 

2·45 

2.96 

4··34-
3·49 
1. 75 

Crude 
protein 

Organic constltLlents 

, Carbohydrates 
, , 
: --- ---~--- --~ i 
' 'I Nitrogen- i 

Fibre free I 
I extract i 

---- ----:----
14 63 
6·44 
9·24 
O·tJo 

16 69 
1I .87 
1.'·46 
21·51 

2·71 
12·56 
J 1.94 
4·47 

J5· 14-
6.'\-\-
7·31 

3·U 

2.81 

,\.06 
3· RI 
1.98 
7·50 
341 

I 
32.88 
,S.72 
34.82 
,e.g·; , 
22.60 I 

~7 ·4::> 
3 1 .62 
16.90 

2f)·7' 
2'}.69 
"3·98 
~j2. 2U 

19·27 
24·· 70 
34· 73 

31· i'j 
33 .73 
19· 24 
4.1.G8 
2!.J .. 9,6 
:]7·33 
11.56 
14·57 
40 .'20 
.18.7B 
3D .f)1 

:'17 .. 10,.3 
36 .8.5 
12.60 
39·3f? 

36.r..'j 
39·22 
~7. 18 
36·91 
31.3.1 
3~·03 
38,50 
39.e9 
39.07 

32·9' 
36.69 
:;6.26 
40.65 
37.78 
38.73 
~2. [0 

35·11 

3 1 • 2 5 
36.90 
29.157 

40 .55 

37·00 

36 .04 
36 .9 1 

38.28 
29·20 
38.63 

gti.H 
53. 20 

44·73 
49.9 1 

54.4 2 

43·39 
41·95 
42.02 
54. 68 
52.13 
45.~·~ 
5 1 33 
48.';3 
50·.;9 
47.!=17 I 

1lgi 
3':' .'2:..! 
50.23 
.m.R7 
44.38 
45· 91 
5.5. 08 
40.1.5 
46 .. !.g 
47·47 
51.60 
43. 0.'; i 
43. f 3 
42.L·6 

4£ .yO 
42.80 
50 .40 

4 1 .9", 
46·47 
42·S1 
44·47 
4·~·36 
4:,.63 

5 1 .'21 

44·25 
43·1\0 
39.56 
42.81 

42·72 
56.86 
~0.84 

50·~3 
45.36 
52·56 

47.38 

45·45 

44.76 
4'\.64 
4944 
48.97 
47·75 

APPEN 

Ether 
extract 

1. 49 
I. 53 
1.79 
2.61 
1.0:::,1} 

1·77 
1·57 
1.10 

2.29 
1.47 
1.66 
3·21: 
1.26 
1.65 
o· 47 

I. 39 
1.28 
1.02 

1.44 

I 16 

1. 15 
0.80 
).43 
0.88 



DIX I-contd. 

No. of 
anulyscs 

7 
:\ 
I 
I 

1 
4 
4-
3 

3 

2f 
1 
1 
2 
1 
3 
2 
1 
4 
2 

1 
I 

4-
7 
8 
8 

2 
I 

3 
I 

I 

8 

2 
5 
2 

'9 

A,hsol. 
in 

HC 

10.8, 
6 .• 6 
7.30 

3·05 

6.10 
13·95 

8.73 

6.09 

5. 61 

6.36 
5. 63 
4. 21 

6.26 
5·.~5 

4·26 

2·47 
•. 23 
2.47 
1.96 
2.04 

1.91 
2.66 
6·47 

2·45 

4·34 
3·49 
r. 75 

2·51 

CaO 

067 
0.66 
0·49 
3·22 
1.63 
3.68 
I.Rg 
2·79 

I. 87 

1. 0 7 

0·41 

0.64 

0.84-
0.56 
Q,51 

0·57 
0.64 
0.66 
0·58 
0.56 
1.00 

0.63 
I. 15 
o 75 
0.70 
0.63 
0.63 
0·50 
0.60 
0·45 
0.42 
0.36 
0·43 
0·73 
0·57 
0.51 

0·55 
0.65 

0·55 
0·79 
0·48 

0·40 

0.72 

0·73 
0·75 
0·50 
0.20 
0.76 

APPENDICES 

Mineral constituents 

MgO 

0·76 0·37 
o . .=;o 0·37 
0·35 0.21 

0.68 
0.60 0.3 1 
0·55 
0·42 0·44 
0.76 0.56 

0.57 1.39 

0·37 0·49 

0.35 0·31 

0·42 0.42 

0·44 0.4 1 
0.44- 0·39 
0.15 0·49 

0.67 0.24 
0.56 0·35 
0·33 0·34 
0··4 0.29 

o. II 0.30 
0·52 0.26 
0.44- 0.21 

0.46 0.21 

0.64 0.38 
0·57 0.38 
0.42 ".38 
0.69 0·33 
0.23 0.61 
0.21 0·72 
0.56 0·37 
0·39 0·39 
0·72 0·31 

0·42 0.28 
0.11 0.31 

0.19 0·34 
0.1,'3 0.28 
0.05 0 .• 6 
0.05 u··4 

0.08 0·36 
0.07 0·42 
0·42 0·36 

0.14 0·29 

0.08 0·44 

0.24 0·37 
0.22 0·32 
0.09 0.27 
046 
0.15 o. [9 

LOg 5·28 
0.70 3·43 
0.87 .·93 

0·9' 

0·34 2.21 

0.67 4. 8 7 

2·35 

2.24 

O. II 3-·29 

2 48 

0.07 2.90 
0.18 2.18 
0.13 0.82 

0.87 2·53 
0·44 2.15 

0·43 1..6 
0.27 1.08 
0·35 0.50 
0.6. 2·50 
0.15 0.81 .. 
0.13 0·44 
1.14 4·07 
1. 27 4. 13 
1.17 3·99 
1.10 2.02 
1.13 0.66 
1.02 0.61 
.. 27 3·30 
0.89 1.67 

-1.36 .. 61 
0.10 2.09 
0.20 0.69 
0.23 0.67 
0.29 0·59 
0·39 0.23 
0.3 1 0.26 

0.18 0.30 
0.3 1 0·57 
0·79 2·50 

0.21 0.B2 

0.28 0·53 

0.44- 1.43 
0·35 0·90 
0·34 0.17 

0.15 0.44 

No. of 
analyses 

7 
3 
I 

1 
4 
4 

1 
4 
4 
4 
4 
2 
I 
I 

4 
3 
I 

3 
1 
I 

4 
2 

I 

2 

2 
5 

12 

Serial 
No. 

148 
149 
150 
151 
152 
153 
154 
'55 
156 
157 
158 
159 
160 
161 
i62 

163 
164 
165 
166 
167 
168 
169 
179 
171 
172 
J73 
174-
175 
176 
177 

178 
179 
leo 
181 
lell 
183 
184 
185 
186 
187 
i88 
169 
190 
191 
192 
193 
194-
195 
196 
197 
1118 
199 
aDo 
201 
202 
203 
204 
.05 

206 
207 
208 

209 

210 

211 
212 
21 3 
." 
215 



. NUTRITIVE VALUES OF CATTLE FOODS AND FEEDING OF ANIMALS 

.. :O;criaJ 
No. 

Name 
Place 

of 
ori~in 

Total 
as!> 

Ash,ol. 
in 

Hel Crude 
protein 

APPEN 

Organic constituents 

Carbohydrates 

Ether 

1 NitrOgen-I extract 
Fihre I free 

: t'xtca('t 

________________________ ------1--------1·-------\----!----
2,;.81l I 46.19 I I.Qn 216 Du;' hoy 

217 D;tto 
218 Ditto 
2[9 Ditto 
220 Ditto 
221 Ditto 
~22 Fe"".eput hay .., 
223 Guinea grasa hay (b~lote floworing) 
224 DitlO (in flower) . 
225 7m'wak hay. . 
226 Jhe1um hay . . . 
227 7uWJ' hay (An",obo.~on sor.ehum) )loun." 
228 Ditto prime 
22g Dltto ripe 
230 .lowar ha. . . 
231 Jubbalporc hay (velUm' 
232 Ditto (primp) 
233 Dillo (ripe) 
234 Jullundtir hay 
2~'; Jutol!h h~y 
236 Ka,auli hay . . 
237 !rot/14kaltai ,.a,' hay (young) . 
2311 Ditto (pr,me) . 
239 Ditto (ripe). 
240 Lahore halT . ' 
241 l.un~" h:w (Anthistiria ."ath".) 
24% Me~rut Farm hay . . 
243 Ditto (yuu;>,,) 
2H Dilto (plimc) 
241 Ditto (r;pe) 
2 .... 6 Mufran hay (Gen~~'a: 
247 Ditto (Musel) 
~48 Muree hay . . . . 
249 Natal gra!s hay (Tdcho}nf1l11 T!Js,a) 
250 Oat hay (Avma sativa) • 
'5[ Dit<o 
2'>2 Rawalpindi hay. . . 
253 Rho)J~s grao;:~ hay (C1rloris ~(Jyl,"a; 
2~4 . Ditto (~oungi 
255 DItto (~rlme) 
256 Dit~o (ripe) 
257 Roosa hay 
258 Rulh ~ay 
259 Ditto (rip·) 
2t'O Rukh hay 
261 0;110 
2e2 S«nted gra>! hay 

Seguri hay . 
Sian'ot hay •• . . . . 
Spear gl·a~ .. hay(An.tirob,),gf'n tlJntorills) ear1v . . 

. Ditto just b~fol"e flower 
Ditto on flower 
Ditto ir! seed 
Dittfl young 
Ditto prime 
Ditto dpe 
Ditto early 
Ditto before flower. 
Ditto in flower • 
Ditto in :o:~t.d 
Dit~o toa,;,' 
Dino in flower 
Ditto ripe 

Spear gNUs hay 
Ditto . . . . 

Star gra,s. nay (CYf1(1Qon pltdo.;tachvum) 
Sugar can"! leav~s 
Swank h,v 
Tat,d"4 hay 
Telegaon hay . . . 
TomagaUu hav. . . 
Uri1"l hay (O,j,;;a saliva V'I". falua\ 
U .. Q" grass hay 
W}I'at hay 

Beraeem hay 
Cluster bean hay 

Ltgume haYJ 

Bangalore 
Bareilly 
Fyzaha1 . 
Lucknow 
Kamal . 
Lyallpur. 
Fero/epur 
Rang-alore 

Luc'know 
Jhelum . 
B"lD:,,!.alore 

Pu~jab : 
Jubbalpore 

., . 
Jullundur 
!utogh 
Ka~au1i . 
Rosur, Madras 

I~ahor;; . 
Murree Hills 
M~enlt 

" Multan 

" Munee 
1-!ysore 
Lahore 
Punjab 
Rawalpindi 
Rangqlore . 
Hosur, M..1dras. 

Murr~; Hi!Js 
Bolarum. 

.Tubbulpo~e 
Kirkee, poona . 
Cuddapah. Mad-

ra. 
Seguri 
Sialkot . 
Ban:zalore 

Hmi~;. Maarao;: I 

Bnmb;;y 

u t'tar Pr~cie5h : 
Murree Hills 
Almora . 
Banga)ore 
Sargodha 
Murree Hll!s 
Toleg-aon 
Torna~a\lu 
As~am 
Etawah 
Punjab 

14·97 
II.oR 
12.10 
10.07 
12.48 
12·54 
[1.57 
16.00 
12.30 
II .. 56 
\I 63 
q·77 
8·5[ 
,.62 

[Q.23 

10·77 
8.6S 

11·96 
8.15 
7·33 
8.76 

12·70 
10·90 
9·93 
9.76 
7·20 

IO.Q8 
14. 64 
14·03 
12·71 
10.68 
I I .22 

7·35 
7·£'9 
8.40 

1l.34 
8.21 

12 '4 
10·40 
11.08 

9·08 
8·35 
8.04 

13.10 

9·94 
17·17 

7·21 

9·92 
10.09 

8: 76 
9·74 
9·22 
9· 73 
9.03 

13.3 1 
II. Q/i 
8.85 

10 3/) 

10.11 

6'08 
to.82 
6.og 
7·~7 
6.69 

15·72 
11.60 

8'84 
7·23 

1·90 
3·57 

3·.'\1 

11.06 
9·oQ 
7.68 
7·51 
6.76 

11.10 

8·9f> 
7.56 
4·76 
3·50 
5. 15 
6.88 
4.30 

4.4
' 5.42 

4·15 
3·24 
2.58 
~·5[ 

~·74 
4·19 

16.89 
10.01 

6·38 
4.38 
1.56 
2.92 

3·54 
2·92 
2.87 
2.g8 
3· [5 
3·6B 
5.61 
5. 2 3 
5.60 
1. 0 8 

[2·33 
7·51 
g.,6 
6.36 
2.63 
2·34 
2·74 
2·33 
2·.i3 
6·49 

5. 84 
4.83 

5.61 
3.18 
6·97 
I}.:)o 

2 97 
5·88 
4·42 
3·71 
I. 72 

24.40 I 54",~8 0.g6 

20.77 61.14 0.51 
23.>3 53 66 I 3·33-

24. 15 I 5';·99 0.62 
18.38 56.60 1.3B 
32.93 45.51 1.04 
31\.14 '37.08 1.22 
42.[0 39.69 1.15 
35.21 47.57 2.16 
'9.93 ,">4.01\ 1.21 
40.70 41.30 1.35 
38.93 47·10 1.[6 
42.07 «.82 1.08 
17.76 44·96 1.63 
3B.72 44·92 1.44 
39.28 47.73 1.12 
39.55 44.BP. 1.03 
40.11 4'.24 0.99 
39.37 4'3·16 1.40 
36.90 4C·41 1.74 
~.~ ~.~ 1.~ 
3:;.33 42.60 1.16 
33.30 49.71 0.68 
3B.76 45.70 1.40 
39.79 49.6·4 I. !II 
38.63 4.6·56 0 9' 
32.61 47.60 !.ti[ 
31.97 49· 02 1.56 
37.20 46.17 1.05 
39.20 45·9[ 1.23 
36.37 48.29 0·97 
43.89 43.17 '.9

' 41.61 43.39 I. ~o 
2.9.go 51l.44 1.03 
35.Q2 .jB·45 1.6g 
3S.~7 '7.n I.FI 
27.,8 45.84 2.4

' 36.57 44.3[ 1.21 
36.[6 4~·14 1.26 
39.31 44.09 1.16 
33.54 53.[8 2.30 
41.18 47.1H 1.26 
31.40 51 80 0.96 
28.67 57·9~ o.gl 
3l.12 45·30 0.88 
35.77 47 26 3·27 

38:" 
~7 .39 
34·~2 
36.89 
3P..32 
33.58 
q8.64 
40.27 
?R. '3 

11 7·1 
36.H4 
37. 60 

37. 18 
·10 .P 
31. 64 
3747 
37 52 
32.00 

34.~9 
q,; 12 

46:00 
48.22 
47.94 
46.89 
48.75 
"6.11 
44.87 
46.23 
48 .29 

':3. 0 7 
4Q.6 
45·24 
~2·73 
43. II 
~7· 19 
H·12 
47·4~ 
42 .31 
49. 6 3 
51.32 

40.99 
43·59 

1.00 

0·97 

1.42 

1.47 
1. 35 
1.19 
0.g6 
1. 12 
I.ot 
0·94 
o.g') 

~:8 
1.60 
o.go 
1.36 
J 19 
2.0I 

0·97 
1.21 

'.76 
1.02 
1.27 

1.62 
0.87 



Arot>!Nl)tC!~ 19 

DIX l-contd. 

Mmeral constituents I 
No. of --I No. of Seria~ 
analys", 

Ash BDl. 
analyses No 

in Cao P,,05 MgO I Na~O K ° I HOI ~ 

I I -------- --' ------1 I --- 1---- I 
I 

4 I I 21) 

4. 85 
I I I 0·70 0·44 
j 

0·3' 0·40 1.5:i 

I 
.'7 

5.98 0·7. 0·52 0·46 I 0.26 1.5' •• 8 I 
4.56 0·55 0·59 0.24 I 0·44 2·5· .'9 
4.62 0·49 0.60 '·"3 I 0·99 •. 03 .20 

22. 
7·27 0·71 G • ..)J 0.32 i 0.8. 2.28 222 

i 223 
22. 

3. 65 c;.4' 0.36 0.20 I 0.28 1.411 225 
I. 5. 25 :}.o 0·35 0·38 i 0·46 1. 63 226 

6 .,::;ii 0·54 0·l5 0.26 3·39 I 227 

1.5 0.38 0·33 0·33 0 .• 6 1. 67 13 228 

6 0.32 0·56 0.3 1 0·32 logo 2 229 
8 ·75 0.68 0.6. 0·45 0.17 2·49 8 230 

4·26 0.68 0·32 0·34 0"3 1.55 231 
3·07 0.48 o. :5 0·33 0·36 I. [2 ·3· 
2·45 0·50 ( .,8 I 0.26 0.03 0·90 233 
3·64 0·57 " I 0.22 0·30 1.55 234 

3· " 0.80 C·42 0·35 0.22 1.30 235 
3·84 1.01 0.21 0.29 0 .• 6 0.69 236 

2S7 
238 

• '39 
I 4·61 0.67 r •• qlij 0.20 0.48 1.8, 240 

1 1·76 0.60 c.03 0.10 0.10 0·37 241 

4 2·71 0·59 0·33 0.28 0.41 0.8. '42 
2 4 .• 6 0.38 0·53 0.22 0.18 2.00 243 
2 3·92 0·39 0·42 I 0.26 0.27 1.74 244 

3 
24~ 

4·44 0.60 0.20 0·17 I 0.27 1.07 246 
4·46 0.R3 0.22 0.18 0.18 1. 09 247 
2·i4 0·91 o. II 0.26 0·49 0.81 248 
4·47 0.48 0.25 0·49 0.25 1.96 249 

I 
.. 250. 

'4 5. 19 0.46 0·38 0.22 0·70 2·44 14 251 

2 2·36 0.1'2 0.13 c.lg 0·34 0·77 2 252 
253 

~·.48 CoS9 0·4~ 0·31 1.08 3·03 254 
5·43 0.42 0.23 0.17 0·97 1.30 255 

256 

I 2·44 0·79 0.07 0.28 0.27 0·32 257 

9 1.98 0·4' 0·17 0·31 0·45 0.60 • 258 
259 

1.78 0.5 1 D.14 0.27 0.24 0·42 2 060 
2.[2 0·50 0.06 0.3

' 
0·45 0·38 061 

3·92 0·52 0.19 0·35 0·39 1.70 ,i2 

263 
3·lI7 0·43 0.19 0·33 1. 84 I 264 

0·55 0·42 0.$4- 0.23 2·33 S 265 
0.56 0·43 0·4· 0.27 3. 2 1 I 066 
0·43 O.!U 0.26 0.24 t.2~ 3 267 
0·39 0 .• 8 0.26 0.22 1.04 I 268 

269 

~ 
270 
271 

4 0·47 0·3u 0·39 0.25 1.4' 5 272 

6 0·47 0.29 0·30 0·39 1.23 6 273 

6 0·42 0.23 0.25 0·30 0.g6 7 274-

.5 0·48 0"7 O.!U 0·33 0·50 8 275 
0·59 0·36 0.27 0.24- 1.74 3 276 
0·47 0.25 0.24 031 I. 2[ ~ 27b 
0.84 0.23 0.25 0.38 0·74 , 2, 

1.8. 0·41 0.19 O.!W (1.41 0.38 3 2"9 
3'S8 o.eS 0.20 0.28 O.llI 1.10 I 280 

0.52 0.24 28, 

~.I8 0·55 0.14 0·37 0.46 1.00 282 
3.e4 o~4 O.!U 0·35 0·34 1'95 285 
2·35 0.89 0.07 0.17 O.ll 0·33 284 

285 

2'47 0.63 0.06 0·37 
3 

0·45 0·53 3 .86 
.87 

I 0.30 0·33 288 
I 3·51 0.30 0·50 0·39 o.o.~ 1.79 28g 

10.69 2.07 0.65 0.6. 0·58 3. 89 ~go 

13·47 3·39 0.61 1.5' 0.20 3. 29 291 



::20 NU'rRITIVE VALUES Of.' CAtTLE FOODS AND FEEDING OF ANIMALS 

Serial 
No. Name 

PI.,ce 
01 

origin 

TOlal 
ash 

A,h sol. 
in 
HCI 

APPEN 

Organic constituem.s 

-----------------

Crude 
protein 

Carbohydrates 

Nitrogen-
Ether 

extract 

___________________________ 1 ____________ -----11----__ -F-i_br_e_+_e_~_r~_:a_c_I_I-----
(!owpe, hay 
Gram hay . 

292 
293 
29~ 
295 
296 
297 
298 
299 

Groundnut hay. . 
.llalai (Doliehos biflores) • 
lobia hay (Dolictw, lablab) 
Luc('rne hay . . . 
Moth hay (PhastOlus aconilifolius) 
Pea hay (Pisum satIVun) • 

3
0

" 
Soya bean hay 

DRIED ROl:)t}UAGES 

Straws 

gOI Apluda .ristala Linn 

302 Barley stalks 

303 Barle-y straw 
304 Batamri 

305 Chrysopogon monCicoltj Trin 

g06 Gramineae :Hpuda varia Amulic4, L. Inc. A. an'slata 
WiUd. 

g07 Gram stalks 
30 8 Gram strow . . 
309 Jankai (Phragmit" karka) 

3 t 0 ]owor straw . . '.' 
311 Kho,po bumbee (Ch,ysopogon lanctanns) 

312 Iupeed dumbu (Eulalia e«mingii) 
3 13 Millet straw . . 
3 I J' Oplismenus bUrma!lnU Beauy 

315 Rag; straw (Eleusine c~racana) 
316 Rice straw (Oryza satwa) 
3'7 Ditto (Aman) 
318 Ditto (Aus) 
319 Ditto (80ro) 
320 Ditto 

321 Ditto 
322 Ditto 

323 Ditto. . . 
324 Rol'ga (Sehima nervosum) . 

325 Rottboclia exaltala 

326 Schizaehyrium brevifolium Nees 
327 Tonto Jono ; 

328 Wheat bhoosa 
329 Wheat straw 
330 Ditto 

33 1 

332 
333 
334 
335 
336 
337 
338 
339 

.340 

34 1 

342 
343 
344 
3~5 

346 
347 
348 
349 

CON CENTRA TES 

Grains and seeds 

Babul pods (Acacia b,ans) 
Ditto ripe 

Babul seed (crushed) 
Barley 

Ditto 
Ditto • 

Barley heads 
Cotton seed 
Gram 

Ditto 
Ditto . 
Ditto • (grain) . 
Ditto (grain wi th pods) 

Groundnut (kernel) 
Horse gram 
Linseed . . 
K ullhi (Dolichos bi/lorus) 
Maize 
Ditto 

Mysore 
Punjab 
Mysore 
~abollr 
Sargodha~ 
Bang-alore 
Punjab 
Sargodha 
Mysore 

Palamau Forest, 
Bihar. 

Sargodha, Pun
jab. 

l\10n?"~ Punjab. 
Goilkera Forest, 

Bihar. 
Palamau Forest, 

Bihar. 
Prohat Range 

Forest. Bihar. 
Punjab 

Gom~~ra Forest, 
Bihar. 

BangaJorc . 
Goilkera Forest, 

Bihar. 

nang~lo~~ I 
Palamau Forest, 

Bihar. 
Daugaiore 

" Bengal 

Ka::kc Farm, 
Bihar. 

Pusa, Bihar . 
Kangrah, Pun

jab. 
Karnal, Punjab 
Goilkera Forest. 

Bihar. -
Palamau Forest, 

Bihar. 

Goilk~;a Forest: 
Bihar. 

Karnal, Punjab 
Pusa, Bihar . 
Kamal, Punjab. 

'Pusa, Bihar 

Kar;;al 
BaoElalore 
Mona, Punjab. I 
Lyallpur. 
Punjab 

Bal{galord 1 
Pusa 
Lyallpur . 
Punjab 

Ly;ilpur: 
Bangalore 
Punjab . 
Lyallpur. 

13·32 
11.17 
14. 81 
13·09 
12.51 
12·74 
13·75 
7·66 

12.04 

8.13 

6.08 

8.05 
9·19 

9. 60 

,o.23 

P.17 
13·31 
15·SI 

9.82 
16.3 1 

8.49 
17.5 1 
14·gl 

8.10 

17. 28 
14. 18 
12.84 
21·94 
15·20 

20·39 
8.88 

10.80 

12.10 
g.21 

14. 0 7 
11.30 
11.83 

5·47 
6.24 
7·43 
4·53 
3·21 
2.69 
4·79 
4·66 
3·48 
3·59 
2.63 
3. 0 5 
9. 08 
2.15 
,5.10 

5·25 
7·77 
1.94 
1.8.0; 

10.19 
8.20 

11·73 
7·99 

;:64 
10.07 
6.13 

]0.02 

6.83 

4·74 

5·40 
7·47 

B·77 

3·g6 

13. 65 

5·45 
Q,·50 

7·44 
5·95 

13·56 

5·35 

U; i 
4. 0 8 
3.8, 
2·50 

10·70 
7·66 

3·13 
6.39 
3·91 

5·30 I 
6.og 
5· 73 
2.68 
2·38 

3. 10 

3·43 

3·42 
8·38 
2.10 

3·95 

15·31 
I';.!·91 
21.")[ 

10.56 

21. 26 
10·59 
10·94 
14·g6 

4-51 
6.01 
3· 77 

4.9 1 

4.7 1 

6.90 
5·39 
1.31 

4·66 
5·45 

2.39 
3. 28 
3·26 

15·77 
14·91 
14. 64 
9·48 

11·50 
10.12 

9.89 
18.02 
21.63 
20.19 
19·63 
18.06 
16.18 
3 1 .28 
24·74 
19·22 
22·46 
t I. I I 

10·55 

34. ~J4 
:,5·33 
24·54 
16.20 

36 . 12 
29.4 1 
26·75 
29. 17 
29. 13 

23.27 

38·59 

47·39 
39. R6 

26.48 

53. 81 
44·45 
29· 79 

34: 17 
27. 64 

38 .6 7 
32·32 
20·70 

35·93 
33.36 
33·63 
34·g2 
29. 0 7 
30 .70 

33.36 
36 .49 

30 .61 
24·53 

31. 13 

26.11 
25·04 

12·44 
16·50 
14·80 
5·23 
_';·39 
6.B5 

20.21 

25·74 
9·72 
g.81 
7.50 

9.83 
23· 79 

1.39 
4·82 
6.78 
6.10 
1.90 
2.20 

35·44 
38. I.~ 
38 . 19 
58 .34 

35: 18 
47. 06 
50·3~ 

42·59 

51·32 

57.58 

49·55 

43·51 

51.3B 
45.58 
47.91 

45. 63 
41. 71 
49.40 

45.58 
43·75 

43. 67 

52.02 

42·97 
41.66 
45·24 

65.52 
59.56 
59. 87 
79. 0 9 
78 .84 
"·43 
64. 00 
30 .98 
62.09 
62.19 
65·40 
63.67 
4B. 18 
13·61 
64.38 
32 . 64 
58.48 
80.66 
82.10 

1.86 

0.67 
o·5~ 

1.27 

0.g2 
0.86 
1.03 
I. 57 
0·94 
0·95 

0.G6 
a.8? 

0.80 

1.02 
1.62 
I. 16 

0.80 
2·79 
3·26 
1.67 
1.06 
2.9 1 
1. I J 

20.60 
3·08 
4·22 
4·84 
4·94 
2·77 

51.57 
0·96 

36 . 1I 
1.26 
.·39 
3.30 



APPElITtlrc£s 

DIX I-contd. 

i Mineral constituents 

No. of \-------,---------,--------,-1---
analrs~ , 

P20S 

Ash sol. 
io 

HCI 
CaD 

No. of 
analyses 

Serial 
No. 

2 

~ 
~ 

10.19 
8.26 

7·99 

,0.0," 
6.13 
(o.o~ 

6.83 

4·74 

5.40 

7·47 

8·77 

.' ';.' 

I 
I 

I I 
.---2-.-2-7-1:----0.4:'1---.---0-.-70-1-----0-.-25-----2-.8-9-:----2~J---2-9-2-

2.14 0.46 0·48 0.33 2.99 2 293 
2.65 I 0.58 1.25 0.18 t~~ 294 

~:~3 I ~:j61 ::~~ 0.75 2.14 :~ 

1 
~' 

,'l 
-; 

I 
I 

297 
3·27 I 0·42 0.g6 0.88 2.16 298 
1.58 0 48 0·33 0.19 2.02 299 
2.86 0.60 1 1.20 0.30 2.02 300 

L03 

,.36 

0.8g 

0·93 

0.19 

'10.1 1 
t 

'.1 

1 

I 0·'3 

0.19 

0.16 
0·39 

0.19 

0.23 

0.62 

0.21 

0·39 

0.16 
0.15 
0.12 
0.18 

0.25 

0.2' 

0·8" 

0.16 
0.36 

I 

\ 

• 

1\ 

0.15 
0.67 

L22 

0.)0 

0.60 

0.11 

.. 
,I 

0.27 

0.29 

o.oB 

0.26 
0·50 
0.2, 
0.21 

0.28 

0.05 

0.14 

0 •• 2 
0.16 

I. 23 

2·91 

1.,:)2 

2.08 

1.43 

2·35 

2 07 

0.98 
1.67 

0.56 

1.07 

.. ,. 
•. 15 

.. 

5 

12 
14 
4 
1 

1 
1 
S" 

I • 
1 

. 5 

301 

307 
308 
309 

310 
311 

3 12 
3 13 
3 14 

315 
316 
317 
Sl8 
319 
320 

321 
322 

331 
332 
S33 
15+ 

~:a m 
ssg 
S4D 
341 

. S4t 
343 
S44 

::g 
~ 
S49 

... 



APPENDICt1S 

DIX l-contd. 
----~--------------------------------------------------------,------

r 

I 
I 

No. of I 
analyse!.) 

I 

AsJ, sol. 
in 

HCl 

----1---· 
2 

5 

10.19 
3.26 

7·99 

10.07 
6.13 

i(l.02 

6.83 

4·74 

5.40 
7 ·47 

8·77 

3 ·96 

13.65 

14.50 

7 ·4·.j 

Mineral constituents 

CaO 
I I\hO 

i I I I 
, I I 

! ---'-2'~27 -~0'4:11- -.- -o·~~--------=-I 
2.14 0.46 048 0.33 
2.65 0.58 1.25 0.18 
2·54 0.42 1.00 
3.78 0.36 1.03 

0.48 

0·46 

0·44 
0.83 

0.64 

0.70 

0·47 

1.03 

'.36 

0.89 

0·93 

I. II 

0·50 
0·71 
0.64 

q 

0·42 
048 
0.60 

0.23 

o.lg 

0.16 
0·39 

o. I9 

0.29 

0.27 

0.23 

0.62 

6.21 

0·39 

0.16 
0.15 
0.12 
o. ,8 

0.25 

0.25 

'7 

0.96 
0·33 
1.20 

0.29 

0·34 

0. IS 
0.67 

0.15 

0.25 

0.36 

0·51 

t.22 

0·49 

0·36 

0·45 
0.23 
0.30 

0·40 

0.10 

0.24 

0.60 

0.26 

0.28 
0·51 

O. II 

0·75 

0.88 
0.19 
0.30 

0.27 

0.29 

0.08 

0.05 

0·14, 

0.22 
0.16 

I 
No. of 
analyses 

·----i~---

2.89 
2·90 
3·26 
I. 20 

2.14 

2.16 
2.02 
2.02 

1. 28 

1 .. )2 

2.23 

1. 72 

2.03 

1.43 

2.3 1 

2·35 

2 07 

0.98 
1. 67 

0.56 

1.07 

0·7' 
!Zo 15 

5 

12 
I4 
4 

1 
3 

1 • 

Serial 
No. 

292 
293 
2g4 
295 
2g6 
297 
2g8 
2g9 
300 

301 

302 

30 3 
30 4 

30 5 

306 

307 
308 
309 

310 
311 

3 12 
3 13 
314 

3 15 
3 16 
3 1 7 
318 
319 
320 

321 
322 

325 

326 
32 7 

328 
329 
330 

331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
3,:4 
345 
346 
347 
348 
349 



NUTRITIVE VALUES OF CATTLE FOODS AND FEEDING OF ANIMALS 

Serial II 

No. 
Name 

Place 
of 

origin 

- - - ----------------1-------
350 Oats 
351 Rice . . . 
352 Sarson (Brassica compestris) 
353 Sen}; pods • 
35(, ~h:a~een seed 
~55 
356 Ditto 

Oilcakes and meal.> 

357 Cocoanut cakes (country mill pressed) 
358 Ditto (expelJer) 
359 Cotton seed cake 
360 Ditto meal 
36 I Groundnut cake 
362 Linseed cake 
363 Ditto meal 
364 Maize cake 
365 Mohua cake 
366 Rape cake 
367 Safflower cake 
368 Sarson cake 
369 Til cake 
370 Taria cake 

371 Arhat husk 
~172 Brewery grain 
373 Gram du;t 
374 Ditto husk 
375 Groundnut shell 
376 Maize husk 
377 Molasses (khand.wri) 
378 Rice bran 
379 Ditto . 
380 Wheat bran 
381 Ditto 

BJr_produ.CIS 

Punjab . 
Bangalore 
LyaUpur. 
Punjab . 
LyaUpur . 
Karnal . 
LyalJpur. 

Cochin 

Pu~.iab . 
Bangalore 

Ben'gal 
Karnal 
Rampur 
Karnal 
Pusa 
Bombay 
Puniab . 
Bangalore 
LyaUpur . 

Pusa . 
Bangalore 
Fusa . 
Bangalore 

Ra~pur 
Banga]ore 
Hosur, ~1adras 
Bengal . 
Bangalore 
Pusa 

Total 
a~h 

Ash,o\. 
'n 

HCl Crude 
protein 

Organic constitup.p.ts 

i Carbohydrates 

i--
Fibre 

Nitrogen
free 

extract 

APPEN 

Ether 
extrac~ 

----1----1--------- ----1----

4·79 
I. 28 
6.02 
8.54 
6. II 
1.97 
1.90 

8.37 
8·34 
6·50 
7·96 
S·jO 

10.20 

6·78 
3·45 
9-03 
9·33 
6.80 
9·99 

11.02 

7·54 

5·67 
4. 15 
5·55 
5-99 

14,·25 
2.19 
6.08 

22.08 
1,:).85 

5·59 
9·90 

1.83 
0·96 

8.09 

;:89 

6.14 
6.48 

6·94 
4.76 
6·96 
5·57 

5. II 

7·43 
5. 19 

6:85 

4.76 
2.19 
4. 61 
4. 05 

10.20 

6.9' 
11.29 
4. 64 
7·32 

IO.Oj 

8.33 
21.58 
25·30 
41.62 

9.65 
10·50 

23·44 
25·34 
22.84 
37·22 
51. 75 
30 .5 1 

29.90 
23.67 
17.90 

36 .37 
42 . 80 
36 .00 
46 .30 

33·79 

7. 0 4 
19. 18 
17.48 
5·75 
B.I6 
8.12 
0·92 

10.40 

13·99 
15.4 1 
11.39 

12.7 1 
0.38 
6.25 

14.85 
6.04 
2.4 1 

1.89 

12.9 1 

13. 20 

24. II 
7.63 
7·39 
9.48 
9·77 
9.88 
5.62 
7.70 

15·25 
10.05 
4.92 

11.20 

44. 10 
13·53 
27. 0 1 
48 .40 
59·74 
15·67 

14 F 
JA 

, 

65.88 
89· 13 
22·50 

49·37 
28.82 
84·70 
83. 86 

42.28 
44.92 
37.40 

34.3 1 
26.94 
43·24 
49·43 
48.03 
50.22 

33· 19 
26.62 
32 .76 
27.85 
34·08 

42 .79 
59·32 
47·45 
38 .95 
14 0 

655 
0.88 

43.65 
1.94 

17.41 
I. 2j 
1.85 

13. 00 

8.20 

9·15 
12.88 
8.22 
6.57 
4·12 

14·97 
Ij·?3 
13.41 
8.53 

I I. II 

9.9 1 
12·49 



DIX I-concld. 

No. of 
anal)' ... 

. 
5 
4 
I 
I 
1 
1 
I 

I 
I 
I 
8 

lit 

., 

.. 

2 
4 
T 

2 
16 
II 

I 

3 
1 

I I 
II I I 

I II 
J 

I 

I 6 
2 

26 I 
I I 

I 

Ash sol. 
in He 

8.09 

1.89 

6.96 

11.29 

Cao 

(0.16) • 
0.22 
0.69 
1.87 
0·57 
0.32 
0.20 

(~ 56)· 

(~·39) • 
0.28 
0·52 

0.22 
0.25 

APP~NDICES 

Mineral constituents 

(0.93) • 
0.48 
1.62 
0.80 
I. 77 
0.94 
0·77 

i; .69) • 

(;.96) • 
1. .8 
g:.20 

1.111 

0.21 

0.18 

D. II 

I 
·(Foreign datal 

Na20 

o.o~ 

o·SIl 
0·35 

1.43 
0·92 

I 
I 

I 
No. of Serial 
analyses No. 

2 
6 



~e!'ial 
:->0. 

NUTRITIVE VALUES OF CATTLE FOODS AND FEl':DING OF ANIMALS 

Name of feed 

APPENDIX II 

Average digestibility coefficients of Indianjeeding stlfffs 

Place of ori~in Organic \ 
matter I 

Crude 
protein 

Ether 
extract 

Fihre 
Nitrogen

free 
extract 

Total 
carbo

hydrates 

Number 
of 

te!i;ts 

--1--------------

1 
2 

3 
4 
5 
6 
7 
8 

BaiTa 

Grn'1f,eds 

-------\--1-------
1

--------1--1---'_. 

Lyallpuf . I" 62 67 60 69 

9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
~9 
50 
51 
52 
53 
54 
55 
,;6 
';7 
58 
59 
60 
6, 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

72 J 

Btr leaves 
Berseem 
Dat grass 
Dat gras. hay 
1.lephant grass 
GiJar • . 
Guinea gra .. (young) 
Guinea grass 

Ditto . 
Jawar (young) 
Ditto (prime) 
Ditto (ripe) 
Ditto 
Lucerne 
Maize 
Oats 
Pair" leaves 
Pipa' leaves 
Sepji 
Sudan ~rass 
Sunflower 
Velvd heanl 

JOW'l" 
Maize 
Oat. 
Ragl straw 
Spear grass 
Wheat s.traw 

Ahmadnagar hay 
Ajjampur hay (youn~) 

Ditto (prime) 
Ditto (ripe) 

Ambala hav 
Anian hal' . 
Auran~ab"d hay . 

Dicto (young) 
Ditto (prime) 
Ditto (ripe) 

Bangalore hay 

Bellary hay 
Boda hay 
Bolarum hay 

Ditto (younJ{) 
Ditto (prime) 
Ditto (ripe) 

Dalhousie hav 
Dub hay . 

Ditto 
Ferozepur hay. . . 
Guinea grass hay (before Hower) 

Ditto (in Hower) 
Jhelum hay . 
Jawar hay (young) 

Ditto (prime) 
Ditto (ripe) . 

Jubbulpore hay (voun;:) 
Ditto (prime) 
Ditto (ripe) 

Julhmdur hay 
Jutogh hay 
Kasauli hay. . . 
Kollukallai grass hay (young) 

Ditto (prime) 
Ditto ( ripe) 

Lahore hay 
Meerut Farm hay . 

Ditto (young) 
Ditto (prime) 
Ditto (ripe) 

Muhan hay (Geneva) 
Muhan hay (Muse\) 

hatnagar . . 36 62 27 34 
Lvallpur • " 8, 50 60 80 
Assam . . 62 38 61 67 

Ly;ilpur: 

Ban'galor~ 

Lya'ilpur: 
Bangalore 

Pud{ab . 
Bangalore 
Lvallpur . .. . 
Izatpagar 

Lya'i!PUf: 

I
I Ban~alore 

Lyallpur . 

I 

Ban\~alore . 
Rosur, Madras. 
Bangalor" 

Ahmadnagar 
Mysore 

Ambala 
Meerut 
Aurangabad 

~:Iilit~ry Gras~ 
Farm, Danga
lore. 

Bella"!, . 
Cu.ddapah 
Bolarulu . 

Dali~ousi~ 
Bangalore 
Lyallpur. 
Ferozepur 
Bangalore 

Jhei~m 
Bangalore 

I JUbbulpore 

Ju1lu'~dur 
JUlogh 
Kasauli . 
Hosur. Madras. 

Lahore" 
Meerut 

.. 

77 
~9 

57 
59 
57 

57 
52 
51 
50 
47 
54 

.';4 
44 
52 
59 
59 
52 

63 

56 
53 

57 
56 
50 
58. 
57 
52 

68 
63 
59 

42 39 71 61 
62 I 59 63 65 
77 39 26 70 
74 47 78 75 
58 43 61 52 
S9 42 58 60 
47 42 66 60 
44 44 .59 60 
25 38 62 58 
34 37 58 62 
80 46 50 72 
61 65 70 76 
72 50 76 79 
56 62 32 58 
59 36 22 52 
82 43 58 76 
28 32 52~ I 51 
72 44 v 79 
70 64 59 79 

40 
43 
52 

8 
26 
25 

31 
49 
36 

4 
44 
35 
13 
34 
12 

2 

II 

'4 

45 
32 

II 

73 
54 
58 
54 
44 
34 
41 
41 
14 
23 
12 

25 
17 
19 
66 
55 
47 
36 

8 
28 
14 
10 

12 

47 
53 
48 
44 
40 
24 

46 
29 
45 
4" 
3/\ I 
30 I 
45 

42 
57 
39 

43 
H 
H 

3 
30 

5' 
27 
37 
33 
28 
35 
3 1 

2U 
40 

29 
39 
3 1 

34 
27 
40 

28 
41 
23 
26 
34 
25 
31 

30 

21 
17 

63 
69 
77 
69 
69 
65 

79 
75 
72 
.">7 

"6~ I 
. .,7 
:'3 

(;3 I 
60 
5' 
59 

54 
54 
51 
60 
62 

53 
72 
61 
52 

52 

61 
58 
61 
50 

50 
45 
46 
43 
50 

49 
54 
46 
50 
49 
47 
61 
50 
44 
57 
57 
56 
51 
44 
49 
46 

52 

57 
55 
54 
48 
50 

.. 
77 
59 

63 
60 
59 

62 

57 

60 
62 
58 

51 
70 

66 
66 

59 
53 
52 
51 
48 

55 I 
56 
45 
53 
61 
61 
54 

61 

56 
54 

::8 
57 
58 
60 
59 
54 

69 
64 
60 

49 
56 
54 
52 

3 
I 

~ 

1 

~ 

3 
3 
3 
3 
9 
6 

Jl 

3 
4 
4 

I 

3 
3 
2 

4 

4 
4 
8 
2 

12 
2 

2 
2 
2 
2 
2 
2 
6 
2 
2 
2 

9 

6 
2 

34 
3 
3 
:~ 
3 
3 
~ 
3 
3 
3 
3 
6 

12 
14-
3 
3 
3 
2 

4 
3 
3 
3 
3 
2 

18 
3 
3 
3 
3 
3 



APPENDICE~ 

APPENDIX I1-contd. 

I 

I I 
I 

I NitrogeD~ Total Number 
Serial Name of feed Place of origin Organic Crude Ether Fibre free carbo- of 

No. ! I matter protein I extract extract hydrates testa 
! ___ I 

I ---- -----,·--·--1---- ---- --------
I 

I I Hays-contd. 

73 Murree bay Murree .. 16 37 61 45 .. z 
74 Natal grass bay Mysore 57 43 29 63 54 59 " 7.- Oat hay. Lahore 69 46 72 .. .. 70 z 
76 Ditto. • Lyallpur. .. 47 74 6; 64 .. 01 
77 Rawalpindi hay Rawalpindi . , 21 48 65 40 .. 2 
78 Rhodes grass hay . Bangalore 63 60 33 69 54 63 3 
79 Ditto (voung) Hosur, Madras. 64 50 33 .. .. 66 " 80 Ditto ~prime) 

" 
65 5.; 39 .. .. 67 2 

6, Ditto prime) 59 49 38 .. , . 59 " 8" Rulch hav (ripe) Bolar~~ . 53 14 48 .. .. 55 4 
83 Scented gr .... hay Cuddappah 50 47 33 64 53 58 3 
B4 Seguri hay Seguri 48 52 49 .. .. 48 3 
85 Sialko! hay . . Sialkot .. 40 29 55 50 .. z 
86 Spear grass hay (young) Hosur. M;'dras: 58 42 42 63 50 59 18 
87 Ditto (prime) 

" 50 16 43 57 47 51 18 
88 Ditto (ripe) 

Almo;~ 
55 .. 36 .. .. 57 ,8 

89 Star grass bay .. 44 57 .. .. 52 " 90 Sugarcane lea ~es Bangalore 49 .. 26 56 47 51 5 
91 Telegaon ba v Telegaon 39 2 40 .. .. 40 4 
92 Tornagallu hay Tornagallu 52 2 43 57 50 53 6 
93 UTida[ grass hay Assam . .. 50 22 74 55 63 I 
94 Usa, grass hay Etawah .. 42 41 .. .. 43 I 

Legume ka .. 

95 Berseem hay Lyallpur. .. 70 ~9 49 77 .. 4 
96 Cowpea bay Mysore 62 68 .. 51 62 57 4 
97 Groundnut hay 

Ban'galor~ 
61 69 .. 39 64 54 5 

g8 Lucerne hay 63 77 30 51 68 60 6 

SITaws 

99 Gram bhoosa or straw. LyaUpur. .. 40 .. 40 47 .. 3 
100 Rag; .traw Bangalore 60 6 41 69 58 62 40 101 Rice straw 

" 
60 .. 35 72 53 62 24 

!O2 Oilto (Bengal) D~cca 5' 9 43 62 46 .. (graphic 
method) 

103 Ditto Kan~ra, Pun- 49 .. 47 6, 42 5' 3 
jah. 

104 Onto Pusa 58 .. 56 72 43 61 . 18 

105 Wheat straw Lyallpur. .. .. 36 6. 53 .. 3 

Coneer.lrates: Grain and seed 

106 Arhar (Cajanus indieus) 
" .. 70 50 .. .. 8. 1 

.07 Bajra 
" .. 47 55 .. .. 61 I 

108 Barley . 
" .. 72 91 .. .. 76 I 

log Cotton seed --
" .. 69 90 63 59 .. 18 

110 Gram 
" .. 69 84 .. .. 89 I 

ttl Guara 
" 

.. 82 63 .. .. 8. I 
112 Jawar " 

.. 48 65 .. .. 89 I 
113 Linseed 

" .. B. 
~~ .. .. 67 I 

1I4 Maize . . . . 
" .. 55 .. .. 76 I 

II& MaIn (Lm,. <scu[mta). . 
" 

.. 79 79 .. .. 85 I 
II Moth (Phas .. l .... aconitifaliul) 

" 
I 

.. 78 75 .. .. 87 I 
1I7 Ra!l!fl1I (DDlic"'" lab/ab) - " .. 77 60 .. .. 7' • tt8 Sarson .. .. 95 fig .. .. III I 
1I9 Soya bea'; .. .. 90 77 .. .. 58 I 
120 Wheat .. .. 60 67 .. .. 97 I 

Ctmcenlralts: Cakes and meai!l i 
'01 Cotton seed cake 

Ban'P.to~ 
.. 85 gO 74 , 59 .. 

'" 122 Groundnut cake 75 go 97 10 51 .. 24 
"3 Linseed cake Bengal 7' 85 96 27 67 .. ,8 
124 Maize cake Rampur .. 84 70 .. .. 60 I 
125 Sarson cake Lyallpur • .. 85 93 44 74 .. .. .26 To,;a cake ., .. 84 9 1 38 61 .. .. 

I 
8y-fJrDducls 

127 Graoa'husk Bangalore .. .. 85 66 71 70 '1 
1~8 Maize husk Rampur .. 55 53 ']6 79 79 I 
129 Wheat bran Bangalore 76 77 66 110 84 77 10 

---



Serial 
No. Name 

\-

APPENDIX III 

Nutritive value if Indianfeeding stuffi 

Place of origin 

Digestible nutrients per 100 lb. 
dry material 

Digestible nutrients per 100 lb. 
raw material ...... 

I Nutritive I 

I rn~ 'I 

C d Carbo- Ether Digestible 5t h Total 
r~ei~ ! hyc!ra- extract Total crud: pro- eq;;'~~lent! diges.tible 

p I tes tem i nutnents 

-I 'I' lb. lb. lb. lb. lb. I lb. lb. 

4.3 1 52.63 1.02 59.24 12.9 1.081 II.6 14.8 

Green feeds 

I 

2 

3 
4 

Bajm 
Berseem 

Lyallpur 
Bihar. 
Punjab 
Assam 
Punjab 

~ 

Ditto 
Dal grass 
Elephant grass 
Guar . 

7 
8 

Guinea grass (young) 
Ditto 

9 Ditto 
Ditto 

Jowar (young) 
Ditto (prime) 
Ditto (ripe) 

10 
II 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

·21 
22 

23 
24 
2.') 
26 
27 
28 

Ditto (9 to 101/2 weeks) 
Ditto (18 weeks) 
Ditto (young) 
Ditto (prime) 
Ditto (ripe) 
Lucerne 

Ditto 
Ditto 

Maize 
Ditto 
Oats 
Senji 
Sudan grass 
Sunflower 
Velvet beans 

29Uer 3.0 Paker 31 Pipal 

3.2_ owar 
33 Maize 
34 I Oats 

Tree Leaves 

Silage 

B~galore 

Bel1~al 
Lyallpur 
Bangalore 

" 
Bih;;r 

Pu~jab 

Ba~galore 
Bihar 
Punjab 
Lyallpur 
Bihar 
Punjab 

Izatnagar 

Bangalore 
Punjab 

" 

12'561 44·47 I. 18 59.68 3.8 2.51 10.0 11.9 
14·10 48.23 0.9464.46 3.6 2.82 II.O 12.9 
5. 81 49.48 0.87 57.24 1.46 12·5 14.3 
3. 851 48 ,54 1·33 55·39 13.4 0.96 11.1 13.8 
6.63 40 .73 0.67 48 .88 6.4 1·33 7·6 9.8 
5. 83 58 . 00 0.56 65. 09 10.2 1'46 12.3 16.3 
4·44 45. 23 0·72 51.28 10.6 1.11 8.6 12.8 i 
4. 60 44·93 0.7451.20 10.1 1.15 9.51 12.81 
3. 10 47·72 0.6552 . 28 15·9 0.78 9.0 13.1 
4. 20 .50 .07 0·91 56.27 12.4 0·.84 8.6 I {l.3 
3·44 48 .86 0·77 54. 03 14·7 1.03 12.0 16.2 
1.16 51.24 0·45 53.40 45.0 0'46 13.3 21.4 
1.26 52.68 0·52 55.12 42.6 0.25 8.7 I1.0 
0.88 53.16 0.56 55.29 62. I 0.26 12.4 16.6 
2.46 53. 16 0.58 56 .93 22.2 0.49 8·3 1I.3 
1.67 52.73 0.62 55.80 32.5 0.50 12.0 16.7 
0·97 52 . 02 0.60 54·34 54·9 0·39 14·5 21.7 

16.19 41.59 1.06 60.17 2.7 3.24 9.7 I 12.0 
18.17 37,34 1.31 58 .47 2.2 3.63 10.1 11.7 
15.92 40 .00 0.8357·79 2.6 3.18 9.3 11.6 
4.6860'94 0.9667.77 13·5 1.17 14·5 16.9 
4. 14 61.08 1.36 68.28 15.5 1.04 13.4 17. I 

10.50 53.79 1.07 66 .70 5.4 2.63 13.1 16.7 
12.61 50.01 0.63 64. 04 4.1 2.52 10.3 12.8 
1·57 4 1.47 0.61 44.41 27.2 0.39 8.7 11.1 
8·55 40 .56 1.51 52 .50 5.1 2.14 10.8 13.1 

10.6649.64 1.37 63.38 4.9 2.13 11.3 12.7 

3·09 
5.38 
7·00 

2·35 
3.41 

4. 06 

25· 13 
37·01 
28·59 

46.93 
56 .70 

55. 67 

1.03 
2.10 
I. 19 

0.82 
0·59 
1. 0 9 

30 . 65 
47. 12 
38 . 26 

5 1 . 13 
61·43 
62.18 

g.o 
7·7 
4·5 

20.8 
17·0 
14·3 

1.24 
2.15 
2·10 

0·71 
1.02 
1.22 

6·3 
13. 0 

7·9 

9·9 
15·5 
II .9 

12·3 
18.8 
II .5 

15·3 
18,4 
18·7 

~ 
Q'l 

z 
c ..., 

~ 
~ 
~ 
r 

~ 
~ 
n 
~ ..., 
t;; 
'%j 

o 
o 
o 
'" 
~ o 

~ 
t:I .... 
Z 
o 

~ 

~ 
~ 



:~ Bagi straw Bangalore 
Spear grass Hosur, Madras 

37 Wheat straw Bangalore 
Hays 

38 Ahmadnagar hay . Ahmadnagar. 
39 Ajjampur hay (young) . Mysore 
40 Ditto (prime) • 

" 41 Ditto (ripe). 
" 42 Ambala hat . • Ambala 

43 A,,;an hay Meerut 
44 Ditto Pu!,\jab 
45 Aurangabad hay. • Aurangabad . 
46 Ditto (young) . 

" 47 Ditto (prime) . 
" 48 Ditto (ripe) . 
" 49 Bangalore hay Military Grass 

Bangalore. 
50 Bellary hay Bellary, Madras 
51 Boda hay Cuddappah 
52 Bolarum hay . • Bolarum 
53 Ditto (young). 

" 54 Ditto (prime). 
" 55 Ditto (ripe) . 
" 56 Dol grass hay Assam 

57 Dalhousie hay Dalhousie 
58 Dub hay Bangalore 
59 Ditto Bareilly 
60 Ditto Fyzabad 

I 61 Ditto Lucknow 
62 Ditto Kamal 
63 Ditto Lyallpur 
64 Ferozepur hay , Ferozepur 
65 Guinea grass hay (before flower) Bangalore 
66 Ditto (in flower) . 

" 67 Jhelum hay. . Jhelum 
68 )Jwar hay (young) Bangalore 
69 Ditto (prime) 

" 70 Ditto (ripe) 
" 71 Ditto Punjab 

72 Jubbulpore hay (young) Jubbulpore . 
73 Ditto (prime) 

" 74- Ditto (ripe) . 
" 75 Julhmdur hay . Jullundur 

76 Jutogh hay Jutogh 
77 Kasauli hay . . . Kasauli 
78 Kolukkattai grass hay (young). Hosur, Madras 
79 Ditto (prime) . 

" 80 Ditto (ripe). 
" 81 Lahore hay Lahore 

82 Meerut Farm hay ... Meerut 
83 Ditto (young) 

" 84 Ditto (prime) 
" 85 Ditto (ripe) 
" 86 Multan hay (Geneva) Multan 

.' 

. I 0.30 51.04 0.64 52.78 

. I 1.7t 47. 00 0.66 50 .22 
0.8 47·37 o. II 48;48 

1.20 39.83 0·45 42.05 
3.85 54. 88 0·30 59.41 
1.96 54. II 0·43 57. 03 
0.13 57·72 0.29 58 .51 
2·45 43·55 0·54 47. 22 
1.71 49.41 0.25 51.68 
2.01 47·54 0·43 50 .51 
0.31 42.57 0·70 44·45 
1.43 41.eo 0·52 44.40 
0.30 42 .22 0.61 43. 89 
0.00 39. 02 0·75 40 .70 

Farm, 0.05 47·55 0·49 48.71 

0.27 43·49 0.56 45. 01 
0·52 39.89 0.46 41 ·44 
0.00 43·72 0.68 45. 25 
2.27 49. 05 0.32 52.04 
1.21 50 .03 0·43 52.21 
0.00 49.96 0.28 47·59 
3. 15 50.03 0.56 54·4\-
0.38 47.90 0.27 48 .88 
8.09 44. 21 0.98 54.52 
4·94 38 .41 0.26 43·94 
4. 18 37.40 0.91 43. 62 
4. 09 39.56 1.39 46 .78 
3. 68 38.98 0.17 43. 04 
6.04 36 . 16 0.38 43. 05 
5. 23 41.95 0.38 48 .04 
4. 09 42.33 0.40 47·33 
2.09 43. 89 0·32 46 .6g 
I. 76 52. 14 0·42 54. 85 
2.81 4~·65 0.42 51.39 
I. 78 4 .66 0.32 51. 17 
0.64 49·99 0·43 51.59 
2.25 46 .79 0.46 50 .07 
0·94 50 • 26 0.42 52. 13 
0.40 51.41 0·44 52.79 
0.00 45·94 0·31 46 .65 
0.88 46 .54 0·33 48 . 17 
0.64 46.31 0.38 .47. 81 
0.81 44. 06 0.70 46 .44 

II. I7 47.56 0.32 59·44 
5·49 49.56 0.48 56 . 13 
2·97 49.46 0.16 52 .78 
1.60 48 .36 0·37 50 .78 
0.25 41.94 0.31 42.89 
0·99 44·99 0.40 46.88 
0·39 44. 12 0.48 45·59 
0.27 43.76 0.31 44·73 
0.00 45. 28 0.26 45.87 

175.0 0.09 
27·8 0.52 
55·5 0.26 

34. I 1.08 
14·5 3·47 
28.0 1.76 

466 .3 0.12 
18·3 2.21 
29·3 1.54 
24·2 1.81 

141.0 0.28 
30.0 1. 29 

146 '5 0.27 
0.00 

1048 .0 0.05 

162.8 0.24 
79. I 0,47 

.. 0.00 
22.0 2.04 
42.2 1.09 .. 0.00 

2.65 
126.8 0·34 

5·7 7·28 
7·9 4·45 
9·4 3·76 

10·5 3·68 
10·7 3.31 
6.1 5·44 
8.2 4·71 

10.6 3. 68 
21.3 1.88 
30 . 1 1.5R 
17·3 2·53 
27·7 1.60 
79. 8 0'58 
21.3 2.03 
54·2 0.85 

130 .6 0.36 .. 0.00 
53·9 0·79 
71.5 0.58 
56 .5 0·73 
4·3 10.05 
9. 2 4·94 

16.8 2.67 
30 .8 1.44 

172.4 0.23 
46 ,3 0.89 

I14·7 0·35 
163. 1 0.24 .. 0.00 

10.2 
12.0 
8·7 

18·4 
33·9 
30 .6 
33. I 
23·5 
29. 2 
26.1 

. 20·9 
20·9 
19. 6 
16.2 
25. 2 

21.1 
15·9 
21.2 
27·8 
27·5 
22.8 
31.2 
23. 8 
36.8 
2 .5 
26.6 
30 .6 
25·9 
28·7 
25·7 
22·3 
19·9 
33·5 
24. 8 I 

25. 6 
24·3 
25. 1 
26.6 
26.8 
21.2 
22.2 
22·3 
22·3 
37·9 
31. 7 
29·9 
25·3 
18,4 
25. 0 
24. 2 
20·7 
20·7 

15·S 
15. 1 
14·5 

37. 8 
53·5 
51.3 
52.7 
42 .5 
46.5 
45·5 
40.0 
40.0 
39. 2 
36 .6 
43. 8 

30·5 
37·3 
40 .7 
46 .8 
47. 0 
42.8 
46 .7 
45. 0 
49. 1 
39·5 
39·3 
42.1 
38 .7 
38 .7 
43. 2 
4·2.6 
42.0 
49·4 
46 ,3 
46 . 1 
46 ,4 
45·1 
46 .9 
47·5 
42•0 
43·4 
43.0 
41.8 
53·5 
50 .5 
47·5 
45·7 
38 .6 
42 .2 
41.0 
50 .3 
41.3 

I 

.~ 

~ 
t=l 
~ 

~ 



Serial Name 
No. 

87 Multan hay (Musel) 
88 Murree hay . 
89 Natal grass hay 
90 Oat hay . 
91 Ditto .' 
92 Rawalpindi hay. . 
93 Rhodes grass hay . 
94- Ditto (young) 
95 Ditto (prime) 
96 Ditto (ripe) 

,97 Rukh hay. . . 
g8 Ditto (ripe) . 
99 Ditto 

100 Ditto 
101 Scented grass hay. 
102 Segun hay. . 
103 Sialkot hay . . . 
104 Spear grass hay (in flower) . 
105 Ditto (in seed) 
106 Ditto (young) 
107 Ditto (prime) 
108 Ditto (ripe) 
109 Ditto (early) . 
110 Ditto (before flower) 
III Ditto (in flower) . 
I12 Ditto (in seed) ; 
113 Ditto. 
I14 Ditto. 
1I5 Sugarcane leaves 
1I6 Telegaon hay 
1I7 Tornagallu hay . 
u8 Star grass hay . . 
119 Uridal grass hay. . 
120 Usar grass hay. . 

Legume hays 
121 Berseem hay 
122 Cowpea hay 
123 GroUIidnut hay 
124 Lucerne hay 

APPENDIX III-contd. 

\ 
Digestible nutrients per 100 lb. 

dry material 

Place of origin . 
I 

Crude Carbo- Ether I 
protein hydrates Total 

=tr~, . 
\ 

lb. lb. lb. I lb. 

Multan 0.38 46 ,53 I 0. 16 1 47. 27 
Murree 0·57 46 . 13 0.70 48 .28 
Mysore 2.42 49·79 0.41 53. 12 
Lahore 2.40 60.02 0·74 64. 09 
Lyallpur . 2.62 54. 61 1.26 60.06 
Rawalpindi • • I 0.86 44. 07 0·77 46.66 
Bangalore . · \ 

7.38 49·95 0.80 55· 13 
Hosur, Madras 3.72 53· 17 0·39 57.78 

" 5· 13 52. 20 0·49 58 .43 

" 3. II 48 '91 0·45 53. 02 
Bolarum 0·34 48 .23 0.60 49·92 

" 0·39 45.41 0.46 46 .83 
Jubbulpore 0·33 47·39 0·43 48 .70 
Kirkee, Poona · I 0.36 43·35 0.42 44. 65 
Cuddappah . · I 3.03 47·99 1.07 53·43 
Seguri 3. 02 39. 62 0·49 43·74 
Sialkot 1.94 43·94 0.28 46 .52 
Bangalore 0.89 43·00 0.61 45. 27 

" . 0.00 49·09 0·53 50.29 
Hosur, Madras 2·93 48 .76 0·57 52.97 

" 0.84 42 .78 0.51 44·77 
" 

0.00 49·93 0·35 50 .71 
Bombay 2·47 47. 12 0·47 50 .65 

" 1.86 49.38 0.42 52. 19 

" 0·59 44· 17 0.41 I 45. 67 

" 0.00 49. 61 0·33 50 .34 
United Provinces . 0.00 49.78 0.29 50.43 
Murree Hills 2.25 51. 13 0.67 54. 89 
Bangalore 0.00 45.50 0.36 46 .30 
Telegaon 0.05 32.60 I 0·39 33·53 
Tornagallu 0.05 45.38 0.52 46 .60 
Almora 2·39 43. 08 0.51 46 .62 
Assam 4· 09 46 .81 
Etawah 2·57 36 . 13 

Lyallpur 10.29 54·44 
Mysore 10·33 40 . 13 

" 14·93 34. 00 
BangalQrc; . 16,37 38 '59 I 4- !i5'~ 

Digestible nutrients per 100 lb. 
raw material·. 

Nutritive 
ratio 

Digestible I Starch Total 
crude pro- . I t digestible 

tein eqUlva en nutrients 

I 

I 
lb. 

42 .5 
I 43·5 

I 
47. 8 
57·7 

I 
54. I 
42 .0 
49.6 
52.0 
52.6 
47·7 
44·9 
42.2 
43. 8 
40 .2 
48. I 

I 39·4 

I 
41.9 
40 .7 
45·3 
47·7 
40 .3 
45. 6 
45. 6 
47.0 
.p.1 
45·3 
45·4 
49·4 

I 

41. 7 
30.2 
41.9 
42 .0 
44. 0 
35·7 

59. 2 
45·4 
44. 0 

1- t·7 <~ 50·3 
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125 Gram bhoosa or straw 
126 Ragi straw 
127 RIce straw 
128 Ditto (Aman) 
129 Ditto (Aus) 
130 Ditto (Bora) 
131 Ditto 
132 Ditto 
133 Ditto 
134 Ditto 
135 Wheat straw 
136 Ditto 
137 Wheat bhoosa 

Concentrates : Grains and seeds 

13B ArhaT 
139 BaJra 
140 Barley· 
141 Ditto 
142 Ditto 
143 Cotton seed 
144 I Gram· 
145 I Ditto 
146 Ditto· 
147 Ditto· 
148 Guar 
149 Jowar 
150 Linseed 
151 Maize· 
152 Ditto 
153 Matri 
154 Moth 
155 I Oats 
156 Rawan 
157 Sarson seed 
158 Soya bean seed 
159 Wheat 

Concmtrates : Cakes an I meals 

160 Cocoanut cake. (country mill pressed) 
161 Ditto'" (expdlerl 
162 I Cotton seed cake 
163 i Cotton sced meal 
164 ~ Groundnut cake 
165 ! Linseed cake 
166 Maize cake 
167 Rape cake 
168 Sarson cake 
169 Til cake· 
170 Toria cake 

Lyallpur 
Bangalore 

lkngal 

K~;"ke Farm, Bihar 
Pusa, Bihar . 
Kangra, Punjab 
Kamal, Punjab 
Pusa, Bihar 
Kamal, Punjab 

" 

Lyallpur 

Ban'galore 
Mona, Punjab 
Lyallpur 

Ba,;galore 
Lyallpur 
Pusa 
Punjab 
Lyallpur 

Pun'Jab 
Lyallpur 

" I Punjab 
Lyallpur . " 

Cochin 

Lya'I'lpur 
Bangalore 

Bengal 
Rampur 
Pusa . 
Lyallpur 
Bangalore 

oL)aUpur 

2.41 

0.23 
0.00 
0.~1.) 

0·44 
0.50 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

14·35 i 
5·0t: 
7·39 
8,97 
7·'29 

Bl·49 
14·33 
13·54 
13·37 
II .96 
32 . 23 
7.30 

15·57 
8.22 
5. 80 

19·59 
20·75 

7. 85 
20·33 
20.50 

37 .~,6 
G·3 iJ 

34. 671 
54·55 
48.86 
42 • 8:) ! 

42 .60 
37. 18 
49. 0 4 
48 .33 
40 .71 

37· 1I 

47. 65 I 
47.3 1 I 
46 .75 I 

57.56 
49. 1 7 
75. 69 
77·55 
63.90 

34. 65 
63. 2 7 
64. 88 
63.42 
64. 80 
39·93 
70 .76 
~6'42 
7G.go 
64. 0 7 
59·33 
56 .72 

57. 81 
46 .66 
23. 29 
20.22 
83. 18 

~ 1.10 
22.8, 

19.42 

3 1 . 65 
46 .39 
25. 86 
19. 88 
30 .92 

:10 . 68 
42 . 60 
28.5 1 

i 39·75 
42 • 12 
39.96 
25·99 
14·59 
3 1 • 69 : 
~H.9() I 

27.76 
c~8'46 : 
C~3. 36 I 

24·97 

0.00 I 
0.38 
0.30 

0·44 
0.68 
0.41 
0·53 
0.48 
0.41 
0.72 
0.58 
0.41 

0.36 

0·95 
2.81 
1.30 

0.83 
2.65 

18.50 

1.96 
4. 0 7 
2.69 
3· 14 
2.96 
1. 63 

33.58 
4. 08 
2.7 1 

0.63 
1,20 

5.70 

0·54 
30 • 12 

13.41 

1.24 

13.00 i 
8.20 
8·97 

12.62 

7·97 
6·33 

11.83 
12.48 
10·34 
9.32 ' 

I I. 35 I 

37. 08 
55. 63 
49·54 
44· 13 
44·57 
38 .59 
50 . 2 3 
49.41 
41.6~ 
38 .74 
+B·95 
4<\.24 
47.56 

74. 0 5 
60·57 
86.01 
86.38 
77. 1 5 ; 
88·77 
82.01 

87· 17 
82.83 

83. 83 
78 .82 
81·73 

II7 ·55 
94.3 1 

79.56 
80·34 
80·77 
78 .48 
68.24 

I II.56 
87. 84 
92 . 2 7 

90 . 10 

83. 81 
79.56 
86.04 
78 .92 

71 .79 
81·39 
86·77 1 

82.~1 
86.92 

79. 01 

14·4 
243·5 

154·4 
100.2 
76.6 

4. 2 
11.1 

10.6 
8.6 
g.6 
6.1 
4·7 
5·5 
5. 2 
6.0 
1.4 

10.2 
6.6 

10·5 
12. I 
3. 1 
2.g 
g.o 
2·3 
4·5 
1.3 

13. 6 

3·3 
2·7 
3. 1 

1.7 
0·7 
1.8 
3. 1 

1.8 
1.7 
1.0 
1.8 

2.17 
0.21 
0.00 
0.25 
0.40 
"·45 
0.00 
0.00 
0.00 
0.00 
(l.OO 

1).00 

0.00 

12.92 

4·57 
6.65 
8.07 
6.56 

11.24 
12.90 

12.19 
12.03 

10.76 I 
29·01 I 
6·57 

14.01 I 
7,40 I 
5. 22 

17. 63 I 
18.67 i 

7·07 : 
18,30 . 

18,45 I 
33·71 1 

5. 67 

18·99 
20·53 
17.48 
28,49 
4 1 .75 
23. 2 7 
18.10 

27. 83 
27·61 

38 .34 
25. 66 

10. I 
31.2 
27. I 
22.1 
21·7 
19·4 
29. 0 

26·9 
18·3 
18.6 
21.9 
23. 2 
2211 

64·4 
51.3 
75·5 
73.6 
68.0 
68·4 
69. 2 
76.1 
70.0 
70 . 8 
67·5 
69·3 

108·7 
83·5 
67·8 
69. 8 i 

69·5 I 

64·0 , 
59·0 : 

102.8 i 
78 . 1 

78 .5 

76 .3 
G9· 1 

59·3 
74. 2 i 
67·4 , 
60.6 
67·4 
75·7 
70 .4 
75·9 
66·7 

33·4-
50 . 1 

44. 6 
39·7 
40 . 1 

34·7 
45. 2 

44·5 
37·5 
34·9 
44. 1 

43·4 
42.8 

75. 6 
54·5 
77·4 
77·7 
69·4 
80.0 I 
73. 8 ~ 
78 ,5 ~ )-

74.
6 t :g 74.5 t!l 

70 .9 ~ 
73. 6 I a 
1O~.8 I t!l 
84.9 I fA 

68.4 1 

72 .3 i 
72 . 2 I 

70 . 6 
61.4 

100·4 

79. 1 

H:1· 0 

81.1 
75·4 
71.6 
77·4 I 
71,0 : 
64. 6 I 
74. 1 

78, I 

74. 2 
7r.,2

1

· 
71.1 ... 

10 



Serial 
No. Name 

'\ 
I 
I Place of origin 

APPENDIX Ill-concld. 

Digestible nutrients per 100 lb. I 
dry material 

--~------------I Nutritive 
1 

Crude I Carbo- Ether 
extract 

ratIO 

Total 

Digestible nutrients per 100 lb. 
raw material** 

---- . ·,---------1 

I
i Digestible ISh Total 

crude. pro-I eq~f:~lent diges~ible ~ protein I hy~:a-

lb. \ 
1---------1,------

I 
lb. lb. lb. 

Item i nutrIents ~ 

-- 1\ I 1-----[ ~ 
lb. lb. I lb. I <: 

171 Gram husk 
172 Maize husk 
173 Rice brall* 
174 Ditto* 

Ry-products 

175 . Wheat bran 

~_I~~ I~~~tt~ ____ ~_~~~~_~~ ________ ~._ 

ll}angalOre 
I Rampur . 

I

I, Hosur, Madras 
Bengal 
Bangalorc 
Busa, Bihar 

0.00 

4·54 
6.76 
9. 0 9 

11.80 

8.72 

1 

* In these cases foreign digestibility coefficients have been used for calculation. 

59·59 
68·94 
35. 1 5 
31 . 69 
58 .00 

59. 10 

** In calculating these values, the dry matter content has been assumed as follows: 

(a) All air dry materials, such as dry roughage, cake grain, etc. 
(b) Succulent silage 
(c) Green pasture, green maize, etc. 
(d) Jowar (prime) . 

Ditto (ripe). . . . 
(~) Green legumes like berseem and lucerne 

The nutritive values given in these columns are therefore approximate. 

GIPN-SI-IICAR-8-7-S2-680 

0·77 
0.8r 

10.00 

15.70 
2.28 
1.14 

61.33 
75.30 

64.40 

76 . 11 i 

74·93 ! 
70 .39 

15. 6 
tJ.5 
7,4 
5·4 
7·1 

, i ~ 

0.00 

4. 0 9 
6.08 
8.18 

10.62 

7. 85 

29. 8 
59. I 
52 . 0 

63. 8 
62·3 
54·5 

Per cent. 
go 
30 

25 
So 
40 

20 

55. 2 

67·9 
58 . 0 

68·5 
67·4 
6S·4 

I --, 
I 

~ 
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