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I TRODBDUGTION

In Indie there is wide gap between the demand and

availability of proper nutrients to animals, as well as there is
competition for food between humsn and animel population, which
forms a stumbling block in latter's improvement. Therefore, 1t is

an important problem for research workers %o explore the possibi-

lities of efficient utilisation of nutrients avallable and subs-
titution of feeds to animals not utilised by human beings. The
economical feeding of livestock 1s directly related to the judi-
cious incorporation of nitrogenous feeds in diet and its efficlent
utilisetion . Therefore, a proper understending of nltrogen meta-
bolism in the rumen becomes essedtial for improving the overall

efficiency of the ration.

Among the green forage orops, legumes occupy & place
of particular importance. Of all the common roughages, they are
the riehesﬁ in protein, calcium and carotene. The protein contained
in them is of a high guality end would eppear to supplement effec~-
tively the deficiency of proteln in cereal grains. Legumes are
bighly important for soll fertility due to its nitrogen fixing
property. The usually grown legumes in our country are berseem

end lucerne which thrive well under irrigated condition . Cowpens,

guar and peas are also grown to a limited extent in certain areas.

The non-leguminous fodder generally conslsts of




1270

]

MAGADH UNIVERSITY M, Sc. (A, H.) THESIS

e e ———————

grasses, cultivated fodders and dry roughagess Grasses and cul ti-
vated fodders are comparatively more nutritious than dry roughages.
The common grasses end cultivated fodders in India are para,
napler, déob, jowar, maize and bazra ets The common non-leguminous

dry roughagzes are paddy straw and wheat bhusa.

In the present investigation berseem and para grass
rapresent the legume and non-~legume respectively, both of them
have zained a place of pride in the agricultural economy of the

progressive farmers of our scountry.

Berseem ( Trifolium alexandrinum ) is an annual white

flowered Egyptian clover, which is well adapted to tropleal cli-
mates, grown usually during the winter season under proper irri-
gatione As Indian cattle feed, it has replaced Indian and Perslan
clover by virtue of its nutritlve value and yileld per acre. It

gives four to seven cuts per season between December and May.

. Berseem was first introduced and grown in India by
Fletoher, the then Deputy Diréctor of Agrlaulture, Bombay at
Government Farm, Mirpur Khas, Sindh in 1904 ( Eenderson, 1948 ).
gimilarity of climatic conditions of Sindbh and Egppt gave Fletcher
the impetus to try clover in India. It spread to the Northern and
some Fastern part of the country after it thrived well on Indian
goil. Now, it 1s being extensively grown in certain parts of

Bihapr, Uttar Pradesh and Punjab.
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The non-leguminous fodder under study is para grass
( Brachiaria mutics ) whioh is a coarse perinesl grass with long ,
creeping stems, and glabrous leaves. The grass, though a native
of Braszil and West Africa has spread widely to many troplcal
countries. It is beleived that para grass was Introduced and
grown in India at Poona, sometimes in 1884 (Wealth of India =
Raw materials, Vole I.)s It thrived well in the warm and humid
areas like Bombay, Southern Indla and Assam. In sub-tropical part
of the country, it does not thrive well due to cold and the growth
becomes dormant. Para grass 1s propogated by means of cutting of
runners or pleces of green étems- The crop bscomes ready for use
after three months of planting and subsequent cutting is followed
monthly depending upon the climate, irrigational facilities and

pfopar mannuring. However, it is not as popular as berseem.

The present investigation in buffalo has special
significance due to its importance in national economy of our
country. According to the estimates of livestock oensus,1961
~ the catﬁle and buffalo population of India is 176 million and
51 million respectively ( Year Book, 1964 ). The milk which is
regarded as perfect human diet 1s produced more by buffaloes than
cows in Indla. It will be significant to note that under the ex-
isting nutritional condition 59% of the total milk supply of our
country is met by milech buffaloes numbering 21.9 mlllion, whereas

cows numbering 45.5 million contribute only 4i%. The estimated
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average yields of milk per miloh cow and per mileh buffalo are
475 gm. and 1344 gm. per day or 173 kg. and 491 kg. per year
respectively (Whyte and Mathur, 1968). The relative nutritive
value of cow and buffalo milk can be judged by the chemical com=

position shown below :-

Table showing the average composition of milk of
the different Indian breeds of cow and
buffelo ("Composition of milk and
ghee" = I+ Coe Ae Re)o

I 5 S
Partioculars = Cow géuffalo
1. Total solid 7. 13 :3-13.65 15.0

2+ Solld not fat (s OF-) _%o 8.62= 8.82 919

3. Lactose 4. 4 .835- 5,04 4 .89

4. Crude protein %. 3 .32= 3.42 3 .763

S. Agh %. 0.56- 0.7 0.7

6. Caloium %. 0.1989 - 0.2446
0.2288

7+ Phosphorus % . 02519 - 02673
0 .2563

8¢ Vitamin A(Blue unitcs 1365=-148 .9 175 <6

per 100 gme of milk).

B

N+ Bse 2= 1 Blue unit equivalent to 0,762 I.U.

e aman

"
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The rumen which is regarded as a large and efficlent
fermen ta tion vat, provides & sultable environment for growth and
mul tiplication of mixed type of microbial population. The tempe-
rature in the rumen is usuelly maintained between 38°C and 42°C
which 1s ebout 4°F higher than the rectal temperature ( Dale,
1954) « Although,the pE of the rumen is usually 6.5, the neutra-
lising capacity 1s so muoch efficlent that administration of
fluids of pE ranging between 3 to 13.5 have not disturbed the
pE of the rumen much (Matscher, 1958). Anaerobic condition in
the rumen 1s maintained due to production of carbon dioxide and
methane. The moisture of the rumen content usually varies between
85 to 90% (Burroughs et al., 1946) and is maintained due to ad-
libitum intake of water and continuous flow of large wvolume of
salivae These conditions provide a sultable environment for the
growth and mul tiplicatlion of a large number of mlcro~organisms
which live in symblosis with the host. The host animal provides
the shelter and desired nutrients to the mioro-organisms whilch
in turn help- in digestion of cellulose, synthesis of good quality
protein and water soluble vitaminse The difficulty in culture of
so many rumen microbes is indicative of the symbiotlc relation-
ghip among themseives (Annison and Lewis, 1959). The micro-orga-
nisms ineclude both bacteria and protozoa, the number of which
varies according to the nature of the diet. The mean wvalues on

10

an average dilet are 109 « 107 of bacteria and 106 of protozoa

per gm. of rumen content.
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Our recent Imowledge of rumen digestion is baged on
the teckniques of rumen fistula, duedenal fistula and ugse of
Sathetor in the portal vein. Washed bacterial suspension studies,
microscopic and cultural sgtudies have added much %o our knowledge
of rumen microbiology. Many of the baffling questions of rumen

digestion have been solved by artificial rumen techniques.

Nitrogen metabolism in ruminantg:

The micro-organisms of the rumen play an important
role in the metabolism of nitrogenous compounds, the proteins as

well as non-protein nitrogenous substancese.

Enough experimental evidences have accumalated by
now, to demonstrate the extensive degradation of ingested protein
by micro-crganisms in the rumen. Sym (1938) demonstrated the
presence of proteinages in the rumen content which was later con-
firmed by Pearson and Smith (1943c). But the clesr understanding
of the role of rumen miercbes in protein digestion and 1tg fate
in the rumen has been provided by the pioneer works of MeDonald
(1948, 1952) ¢ The nitrogen cyole establighed by him has gained a

general acceptance.

It will not be out of place to mention the important
events in the digestion of nitrogenous compounds and their subs-
sequent utilisstion in ruminents. The maln nitrogenous sompounds

entering into the rumen in f-ead usvually compriges ohiefly of
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proteins and varying emount of non-protein nitrogenous compounds
like peptides, amino-acids, amides, purine end pyrimidine bases,
pyrolles, simple bases such as ammonia, nitrites and nitrates and
traces of other substances. The formatlon of ammonia takes place
in the rumen due to degradation of proteins into amino escids,
deamination of amino-acids and nitrogenous bases, and reduction
of nitrates and nltrites. A smell amount of urea 1s also added
through saliva which is readily hydrolysed to ammonia. Thus ammo=-
nia formation plays an important role in the nitrogen metabolism_
of ruminants. The rumen micro-organisms make best utilisation of
ammonia as well as amino acids for thelr growth and multiplication.
The microbial protein thus synthesized is of higher bilological
valuee But all ammonia formed in thmrﬁmen is not utllised by the
microflora. The excess ammonia 1s absorbed through the rumen wall
and is carried to the liver where along with ammonia obtained from
other sources like deaminstion of amino-aclids in the liver and
that absorbed from abomasum and intestine 1s converted into urea.
Upea is excreted through urine except a part which goes back to
the rumen with salivs. Some urea can alaso ¢i... . %2 the rumen
from blood stream by diffusion ( Houpt, 1959). The recirculation
of ammonia into the rumen and its subsequent utillisation for
microbial protein synthesls indicates that ruminents can survive
on a low protein diet for longer time in comparison to those in
which fermentation is restricted to the lower part of the allmen-

tary canal ( Phillpson, 1960 )eo The rate of absorption of ammonia







