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The poablem of repl o cin, proteins, «s the .aln naturu
sousrc. of nitrvgen in rveliry; dairy c.ttle, Ly the adaition
of urey to thoe feed oy thuse andm:ls, is uf interest not cn.y
from the sclentific but nisc from the ecuncaie point of view.
This 1s becuuse nitroger, is wuch cheapur.ir supplivd in t'v
form of ure-, while protuins e amon, the moet expensive

constituents of naturcl fecdstuffa.

On the other hand, the requirement of proteins 1is
especially high in the¢ 4 .iry rarn wmimnls. » cow producing
4000 Yz, of milk per year, for example requires about 380 Kg.
of pruteins. Thus partinl replacement of dietgry protein by
cheaper sources of nitrogen like urea seems to be of economical

value in milk production,

Moreover, the use of urea ensbles economy to be
practised in utiliezing the natural proteins; this seems to
be a problem of great importance considering the fact that
human nopulations are constantly growing in numbers. If
urea proves suitable for this purpose, its industrial
production could be easily increased 80 as to cover entirely

the demands of animal productions

At presemt, however, the value of urea for the physiol-
ogleal processes resulting in the formtion of milk ie an opewn
saestion. There are some contradictions in the views of ray
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suthiors on the vadue o uge . sur il proauction, 46 v
8 the riter 1o awary, very little woerk hue buen . sorted

on tha vxlue . ures in tav rati.ne of dairy Buifaloss.

Furrthermore, it sesuod of iuportunce to use othgr
sources of anergy in the rations contaninin,-urea takin, inte
consideration tho atruggle betwean mw and faru anifuals tor

feed.

The present work included the incorporation of urea
into theé ratione of dalry Buff:loes to replace 35 or 5C% o1
their pritein requirenmts.

Also, rations containing high level of urea with
cruahed date stones or high level of molosmer a8 eneray

sources .or dairy Buffaloes were studied.
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BEVIE® OF LITIH.IURE

——— -

le M™te of Divtory Hitrepen Compounds in th- 7 wen

Tne*e 18 no doubt tlat the rumen microorg nir .8 p'ay
o= important role in ruminant nutrition, pnrticul~rly :ie
M+il4wntion of non- protein nltrogen ( NFN).

It 18 8 well established faot that when uren wrteps
the ~umen, it 18 rapidly diseolived and nydrolyser to sm—ontl
by the bmcterial enzyme urcase. The ammonin crn %hen be vil
lzed by the rumen microorganisnms for synthesis of eminc .o
1,40 mierobial protein which arc in turnm availacrle o~ gl-e -
tion by the host animal. Amino groups are alac splid Zrow
aminn ag*ir 34 from intnct proteins and used by the rwinaAl

. .cieria in the same manner ( Reid 1953 and P.4.0. benk lQés:

The extent of dietary protein breakdown in the runen
Gepirids upon 2 number of factors of which the chemlecal Al
phr . cal propetics of the protein with special referencc 1
it .

oa

s0lubility in rumen fluid appeer particularly importznt.

Yai . s found for the breakdown of dietary protein in vivo in

she :. range from 40 % of the amount fed in the cade of gein.
Whi }. i8 spariagly soluble ( Mc Donald, 1954) , to over 3¢ 7
for . readily soluble casein ( Mc Donald and Hall, 1957).
Moreover, it wae found that up to 30% of the herbage
nit cgen mev be in the form of KIN ( Ferguson and Terry,
1954 , Thus, considerable amounts of the protein nitrogea fed
to -minanis are, in fact, serving as a source of rin- 1 i-_n

.. :en for rumen microorginisms.
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When Anmonirs 48 produced too rapidly in tiue rumen, it's
ooncuntration bucomes tou Jddn Wil appreciable amonnts are
absoibed dirvotly into tae bloo’ stream, reconverted to urca

in the liver, excreted through the kidneys in the urine.

There 18, however, nlways a small acount of urea in the
blood strvam and other body fluide, This urea finds its wpy
into the saliva and re-enters tne rumen ( Pig.,2.1). In sheep
it has bevn estimated that O.5gm. urea -H-;:;-;;; is introé-
uosd into the rumen with trne scliva ( Mc Donald, 1648). Very
much larger amounts pass directly through the ruminal wall
from the blood stream ( Houpt, 1959 and 1670; Decker,
Gartner, Hornicka and Hill, 1561 ). A result of the secretlion
end hydrolyeie of endogenous urea is that the animal 1s able
to meintcoin a low but significant concentr.tion of ¥ H % in
the rumen, even when it i8 starved. This is to advantage in
aiding the survival of the ruminal bacteria until food is

tvailable again.

Sampleg of rumen ingesta taken from the gastric fistula
(? a ateer were used in studies in vitro to invistigate its
ection on ures ( Pearson and Smijo; ,-;;43). They concluded
t1at all of the urea which would ever be likely to be fed to
{, cow will be converted to ammonia within an hour. The urease
ireparation derived from the rumen contenis was foumd very
£imilar to that from soya or jack beans in its behaviour to
t:mperature, P H nnd enzyme inhibitors.

igrewale, Duncan and Buffman (1953) fed to calves a

pu-ified diet with urea as the only source of nitrogen;
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witiin & Lr. JStor rnnu'ug..n-.t 25=109 go. of protein wWere
Byntiosires in t.e runen. Bpo oo { 2963 ) fownd that nign prod-
ueing Yols'.!r @>ws wmight tretuce 3.5 = 4.0 Ib of niorobinl
Protein dnily; wu.y remuinin, req-ireiint of ;rotein would

have to be met from dietar, yrotuin passing direetly through

th. rumen without Dbeing broken down by mierobial attsck .

11. Paoctors affecting Urea Utilieation

AP an o T A =y am e d i o G TR NI S AT e iy o — g e e —

1. Ingluvnce of Oarbohydrates

Tiiv Ability of ruminal bacteria to utilize N E 3
depundd on the Bimultanecus v i.ilability of ctier nutriente
required for the synthesis of t e¢ir cellular congtituents.

The moet important are suitable and easily available sources of
carbon and energy. These are normally provlded mainly by the
carbohydrates in the diet. o readily fermentable carbohydrate
is required for the utilization of N P N and that cellulose
and the other carbohydrates preseAat in roughage will not

Se1ve the purpose ( Mills, Booth, Bohstedt and gart 1942, Mc
Nar:ht and Smith, 1947 ; Reid, 1653; Loosli, 1958).

When glucose or starch is added, the uptake of NH3 by
the bactéria is very much more rapid than when roughage alonc
ig ;resent. This makes the addition of readily fermentable
cartohydrate desirable when NPN supplemgmts are fed in a form
in shich lnrge amount of FH; are rapidly produced in the
rum :1. By increasivg the rate of utilization of NH3 so that it
matcies the rate of amino acids formation, the carbohydrate
redu:es the concentration cf NHB in the ruminal fluid and so0

decreises the amount lost from the rumen and lessens the danger
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of toxioity ‘o the anigmal. [f, rowever, NPN oan be given in
such a way tnat HH} 18 relvared viowly ( as N.id in biuret
form), the netd Tor suprlemuintation with reaitly fermentable
Carbohydrate is yruoatly reduccl, as showm by Hemsley and Koir
(1563). Me Donald (1952); Tetterau Schlegel and Holsschuh
(1964) found trat when starc: ani cereal grainég are inoluded
in the ration with urea, 2 ra;id reduetion of rumen ammonia
concentration was obeerved, sugzesting that the starch and
cereal grains provided energy n.e¢ded by the rumen flora to

utilize the ammonis.

When labled amponium sulphate ( N'ls) and urea were the
cnly sourced of N in n experimental diet which consisted of
46 to 62% or total oarbohydrates as potate starch, 24 to 38%
celluloge and 15 to 23% sucrase, the milk yield was not @ffec.
ted and the efficient utiligation of ammoni~ and urea in the
rumen of these cow;t;elated to the presence of large amount

of soluble carbohydrate in the KFN diet ( Virtanem 1968).

It is also frequently stated that starch is more effec-
$ive in promoting NHy utilization than are soluble sugarse.
The ovidence for this rests largely on the in vjvo e periments
of Mills, et al; (1942), Mille,Lardinois, Rupel and Hart,
(1944) and Zewis and Mc Donald (1958), and the in vitro
8tpdies of Fearson and Smish (1943) ard Mc Naught (1951) .
®he superiority of stareh is attributed to the fact that it is
lems rapidl; fermented than sugars, which disappear from the
romer so quickly that they are unavailable te the bacteria

excep: for a very short itime.
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2. L vel of irotein Int ik«

— - [ T I BT T R

“av eftefene,s wit. whiioh ures 18 utilized by rumi-
nents ~nd the cwpount of prodedn toat san b repliaced Ly ourea
inve bien found to @epend oa the protein level of the ration.
Tt 1.8 be'n found that if t.¢ protein content of the feed 18
too kign, NPN eupplements v utillped poorliy or not at 4ll.
Ereba(1936) found that when the ration cont:ins wn anple
raount of truv protein, urea utilization 18 lower than with
rasjiongs low in protein, as fir as the synthesis of bacterial
protein from Nill in the runen 1s apparent only when protuvin
intike is low. This is explainable en tne basis that the
protein alone provides more thaa sufficlent NH3 for the req-

uirements of the bacteriz .

On the other hand, protein type con affect urea utili-
-ation. Mc Naught and Smith (1947) pointeé out that when insolub-—
le protein is fed to ruminants, the amount of ammonia formed
f.om this protein is sm2ll ond this might favour a more
¢1ficient utilization of urea. Me Donald(1952), demonstrated
+:at when gzein was fed, there was very little increase in the
wrionia content in the rucen, but when casein or gelatin was fed,
lirge amounts of ammonia were liberated.

3. kffect of Sulphur

an sdequate supply of sulphmr is required for the
incorporasion of 333 into sulphur-containing amino acids.
T:1omas, Loosli, Williams and Mymard (3951) found that mrea
ni.rogen was not retained by sheep on 2 sulphur-deficient
dict. sddition of sulphate to the ration resulted in a positive

nitragen balance.
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Pavis, Wi . inms and Loesl: (195.) reperted that , em

retisny lew in sulphur and high in uyes ognto.t, the add-
ition of milpnate nan be desiruble, When lands were fod »
purified dist oonteining ures ns £L. oaly ssuroce »f nitro.oh.'
gon, wiihout sgulphur supplementatiom, animanls less bedy o
weight and were in a nagotive “alanos fer beth nitmg‘n
and sulphur. The scme diet supplamsnted with sulphates '.
supperted positiva salonces and wailght guins (Themas 2 :1_
J95I). Kugenev end Resmekhnin (I370,I97I) feund that the
ad ition cf I0 gm, methionine to a daily winter raotien
containing 216 gm. urea fad te dairy cattle resulted in
an increcse in cacein and fat centent of tha zilk, dus te
the increcsed numbers and activity ef dacteria in the ru-
men,

On tha ether hend, Latruo and Ushizime(I957) cen-
cluded that the cddition ef Oﬂl. .lulphur /oowfday fed
I3¢ er I5Ugm. urea daily, did not significantly inerense
miik yield, butterfatbentant ar iivewaight. But the odd-
ition »f Sgm. methienine did signifieanily incresse the
milk yield, Similarly, Burgess end Neehelson(ISTI) fed T~
24 luc.ating Helstein und Ayrshire cews fer I20 days em
®n sverag: quality roughige centeining I27ng 8/gm. omd
three grain nixtures(2,82,4.08 and 5.48 mg S/gm)eonta~
ining 2% urea , They fwund that meen deily intskes ef
hey D.i were 2,73,2.5T and 3.44 kg JI00kg bedyweight,
' rerpectively. The esrresponding values of &5 h ¥yield
- were, T4.6 and I(,fﬁ kg/eow/day. Pifferepces =meng valu—
es of food intaks and BB yiold were nad sighifivemt.
Averages of bodyweight gain were 0.28,0.20 ando, 22kg/ cow

dail’, A nmtrient balance tricls with 4 cows 11:émh 1
eamnt’ mﬂﬂtad ns. m‘imﬁ palatiamabht ],nl—.m.. F
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wavubt of MLy 3 oand Boor Lol Liou. Thay ocicluded that sulp-

hur sup lue..ntation wus Lot r.o | £pod for dairy o.ttlo fud locul-
ly grown L.y wd grudn nixturss contuining 2% urea,

It 16 now accoptud ti.t thoy bioterinl ;rotoin found in the
rwssn 18 4 ficlunt, ct laurt uauntitutively, irn sulphur amino
~.cids such ne methloninc. Thus, thys edditicn of aulphur of mot-
hionine incressed the nitroger rotontion of uren fed animale(Bt-
orks,Hale, Garrigus, Forbes,und Jo.os I954 anddThomes 8% 8l.,I957)

4. Proquanoy of Peeding _ ‘
I% is theorisdd that uors frequent feuding maintaing a

constant lovel of availoble 2ncrgy in tha rumen thus parallael
th: releass of amionia from urce with the synthesis of & mino
ocids in the rumen, Anocther approach for the proper usiligation
of urca has b.en to delay fe:ding of! the urea portion of the
ration to coincide the period of ene;g;v releesed in the rumen.

The effuct of frequency of faeding on NPN utiligation
could be illustrated by the exporimont of Broom (I968). He Red
fave groups of ten animals each on _a_g._ Alb. e basal barley/mineral/
vitamin diet throughout thc day to provide e backgroud of const—
an: enargy in the rumen, Against this background the same amount
of supplementory nitrogen in the form either of soyabean meal or
ur:a (2%) was provided; continously(by incorporation into the
ba 'lpy) or at a single limited period each day(as a protein of L.
oo :entrate). Resulis{®able 2,Y) in@icate gignificant®y higher
lev:is of protein nitrogen in the Iumen liquor of animmls reeei-
véing supplsmentary nitrogen throughout the day. Also of inter-
est is thc fact that urea _s_ave rise to cimilar amounis of protein
in ihe rumen liquor as did soyabean menl.
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