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THE EFFECT OF LEVEL AND SOURCE OF
NITROGEN ON GROWTH AND NITROGEN
METABOLISM IN THE RUMEN OF GROWING
EWES

By
M. A. Er-Asasy

Fifteon growing Ossirni ewes were distributed into three groups to
study the effeot of tha level and source of nitrogen in ration on the
nittogen fractions in the rumen liquors and on the rate of body gain,
The results indicate that high level of nitrogen in ration was ac-
cormupanied by an inerease in the total nitrogen in rumen filtrate.
The minimum figures of different pitrogen fractions was noticed
after 6 hours of feoding, when the main source of nitrogen was the
protein of bay. The presence of seluble carbohydrate (corn) in ra-
tion was resulted in better foed conversion, nitrogen effeciency end
higher rate of gain.

The theoretical bases of the non-protein nitrogen (NPN) utilization by
ruminants was proved 70 to 75 to years ago. Later on during the last 25 years
the urea and other NPN were widly used in ruminant nutrition, The most
common nitrogen suplement in ration is the urea. It contains 42-—46%
nitrogen and relativly poor in epergy (about 250 k cal/100 gm. urea). This
means that the caloric value of urea epuals 50% of that obtained from true
proteins.

The most important factors affecting the utilization of NPN in rumen are:
a) The presence of soulble crabohydrates, which are used as a source of energy
needed for the microbial activity; b) The level and properties of the proteni
in ration, the lower the level of protein the higher the utilization and reten-
tion of the NPN.

The results obtained in vitro showed that the protein concentration im
the artificial rumen affected the protein synthesis from urean nitrogen through
the microorganisme (wegeer N.I. et al, 1940). Johonson et al.,, 1942, stated,
that the snplementation of rations for sheep containing not more than 12%
protein by urea caused increase in N rotention.

Reid, (1955), stated that the rate of urea utilization was low When the
suplemented ration was rich in protein, Better results were obtained on
rations containing 9—12% or less protein. ’

The source and proparities of the proteins in rations also affect the rate
of urea utilization. Pearson et al., 1943, revealed that the less the solubility
of proteins consumed the higher the convreion rate on NPN through the
rumen microbial agency. It was not so effective to supplement rations,
comprised, of fresh young grass by urea, such rations is characterized by
its high content of soluble proteins.

Np significant difference was noticed in the microorganism number,
when the lovel of nitrogen increased in pation difficient in starch (Williams.
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et al.,, 1953). Other workers stated that the increase of nitrogen in
rations rich in soluble carbohydrate caused a remarkable increase of the
microbes number (Tommi ez al., 1963),

Different investigators demonstrated, that the microbial nitrogen may
cover the essential amino acids needed for both maintenance and produc-
tion. Moir et al., 1950, reported that 50% of the protein in ration is resyn.
thesized into microbal proteins. The bacterial nitrogen was found to be
11% of the total nitrogen in Rumen, whereas the corresponding figures of
the infuzoria nitrogen ranged from 10—20% (Tommi M. F. & Madianoy
AB., 1963).

Th objectives of this work were to study the effect of different levels
(normal and high) and sourcs (plant protins and urea} of nitrogen in ration
on : a} the dynamic of nitrogen fractions in Rumen liquors ; ) and how
much it could be reflected on the rate of growth.

Materials and Methods

Fifteen growing Ossimi ewe lambs (8 months age of 28 kg live weight),
were used in this study. Animals were distributed according io their live
weight and date of birth in three groupe, 5 head in each. The experiment
was carried out on the experimental farm of the Faculty of Agric. Ain
~hams University and extended for 98 day. Before the experiment started
all animals were maintained on the farm ration. The experimental rations
shown in (Table 1) were fed randomly to the different groups. Ration I
being the control while IT and ITT were the experinmental ones,

TABLE 1.—THR AVERAGE DAILY INTAKE OF THR GROUFS DURING THE EXPERIMENTAL
PERIOD {PER HEAD)

I I 11X
Groupe Ingridient [ = _*é___ E
g 8.v.| b.P] 3 8.v.|D.pP | § 8.v., D.P
g ' 8 g
kg. | go. kg, | g kg. | gm.
Hay Eg*. . . . .. ... 1.00 0.32| 80 1.00 | 0.32 | 80, 1.00 | 0.32 80
Corp kg** . . . .., .. 0.300| 0.241 18 0.300| 0.24| 18 s - -
Co-op feed mixture kgt . | — = e — | 0.600| 0.30| &0
Urea gm. in Ration}t . . .| — — —_ 14 42 4% _ . .
62 98 0.58(140 62 140
dig nitrogen %, of D, P.of 15.65 22 40 i 824
the control . . . . . , 5 i 100% 1429, 11429
. i |

* Hay contain 329% B.Y. and 89 D.P.

** (Cora ocontain 802, B.V. and 4%, D.P.

t Co-op foed contain 80% S.V. sad 129 D.I.
1t Urea feed contzin 43% nitrogin.

DAR. J. Anim. Prod., 11, No. 1 (1071).
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The animals were fed twice daily at 8.30 A.M, and at 3.00 P.M. samples
of rumen content were obtained by using the stomach tube method. The
frequancy of sampling were at 2 hours before moming feeding, 2, 4 and 6
hours after feeding. The dynamics of different nitrogen fraclions in the
rumen: fluid were studied. The total, and mon protein nitrogen were
determined in the filtrate of the ramen content using miero Kjeldahl method,
while the protein nitrogen was caleculated by the difference between the
total and non protein nitrogen. Animals were weighed biweekly,

Resulis and Discussion

The data of the dynamic changes of the nitrogen fractions in rumen
liquor which is presented in (table 2) shows that the lowest figures of the
toial nitrogen in different analysis (after and before feeding) were observed
in the first group (control). The other two experimental groups however
showed the maximum figures of the total nitrogen after different periods
of feeding.

Fig. 1, bowever, illustrates the total nitrogen behaviour in the rumen
of the experimental animals. The third group showed the highest level
after 2 hours of feeding, whereas the maximum coneentration was obtained
in the second group at 2 hours before, 4 and 6 hours after feeding,

There was a marked difference between the groups with regards to N in
rumen liquor. A carrelation between the concentration of total N in rumen
liquor and the level of digestable protein in ration was mnoticed. These
results are in aceordance with those obtained by El-Achry, (1963), Belanshouk
(1966). Mean while the differances between the concentration of the total
N in rumen in relation o the nitrogen intake are mot constant at differant
periods of feeding. This is largely due to many factors, which may stimu-
late or depress the degradation and resynthesis of the nitrogenous compuonds
of ration into microbial protein.

The increase noticed in total nitrogen in the second analys of the third
group could be explained as a result of the presence of fine particles of the
grind concentrate mixture rich in crude protein in the rumen fluid. The
relative values of the nitrogen fractions however are not significantly dif-
ferent from those obtained hefore feeding.

On the other hand the highest concentration of the total nitrogen
obtained from the second group was that of 4 hours after feeding. This
was accompanied by the maximum microbial activity as a result of the
presence of soluble carbohydrate, which supplied microorganisms by energy
needed to attack the hay tissues. This was associated with the liberation
of a large amount of nitrogenous compounds with some inerease in the NPN
formed in the processes of protein degradation (fig ).

T.A.R. J. Anim, Prod., 11, No. 1 (1971).
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TABLE 2.—THE DAYNAMIC OF DIFFERANT NITROGEN FRACTIONS
1w RUMEN FLUIDES

oo | S5 [ et | R ISR o B | R
First analys.—2 hours before feeding
I 173.0 100 \ 5.6 43.4 I 98 56.5
I 222.0 128.3 53.2 23.9 178.0 \ 76.1
IT1 | 182.0 105.2 53.2 | 28.9 \ 128.8 ‘ Hil
Second analys.—2 hours after feecing
I [ 126 100 | 39.2 31.1 ‘ 86.8 ‘ 68.9
n o |184.6 | 1468 | 44.8 | 2t | 1400 75.8
oI | 252.0 200 ‘ T0.4 I 27.9 ‘ 181.6 2.1
Third analys.—4& hours after feeding
I 64.4 | 100 50.4 l 76.7 ‘ 14 l 23.29
II 280.0 434.7 5.6 27.0 | 204.4 73.00
IIT 140.0 217.3 42.0 30.0 ’ 98.0 70.00
Forth analys.—6 hours of feeding
I 67.2 100 39.2 57.75 28.0 42.27
II 84.0 125.3 30.8 36.79 35.2 63.21
IIT 8.4 116.6 28.0 35.72 40.4 64.28

“The lowest concentration of the total nitrogen in all groups were evident
after 6 hours of feeding. Also the minimum difference between groups

-were_observed in the same analys.

The main source of the increased nitrogen in rumen filtrate in all groups
“pefore feeding was the hay proteins which were liberated from the lignified

plant tissues after 15 hours of feeding.

g Ad, J. Anim. Prod., 11, No. 1 (1971).
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It is suggested that the relative figares of different N fractions can be
used as an indicator of the rate of synthesis and protein degradation. The
highest percentage of NPN of the total N (16.79%) was observed in the
first group after 4 hours of feeding. Thiz demonsirates that the protein
degradation predominat protein synthesis specially after a noticeable increase
in the absolute value of the NPN (from 39.2 to 50.4 mg.% after 2 and 4

bours of feeding respectively).

In spite of the fact that about 25% of the N-intake was urea nitrogen,
the minimum percentage of NPN was noticed after 2 hours of feeding in
the second group (24.2%). These fizures lead to the conclusion that due to
the presence of enough supply of nitrogen and soluble carbohydrate, high
rate of protein synthesis was obtained, .

A noticeable inerease in the NPN percentage in the forth analysis of
the same group can be explained by the fact that as time passes there is a
marked decrease in the avalaible energy needed for protein sysnthesis
through microbial activity, over all this was reflected on the concentration,
of the total nitrogen and particularly on the ratio between different nitro-
gen fractions,

Although the highest level of NPN in ration was offered to animals of
the second group, the protein, nitrogen in rumen fluid in three sucessive
analysis (2 hours before feeding and 2, 4 hours alter Feeding) were the
maximum values obtained from different groups. This reveals that the
protein synthesis predominantes its degradation. The presence of soluble
Carbohyderate (easy fermented corn starch) as a source of energy required
for the microbial activity was responsible for the highest efficiency of mitro.
gen utilization from its simple form into mierobial protein. '

The drop in protein nitrogen percentage of the second group (from 73
o 63 %, after 6 hours of feeding) is largely due to the fact that the quickly
fermented carbohydrate was used as a source of energy during a short period
after feeding, Later on the main source of enegy for microflora activity are
usually the other fractions of carbohydrates (hardly fermented) which need
longer period to be farmented,

The low concentration of the abeolute and relative figures of the pro-
tein nitrogen in the first group after 4 hours of feeding inspite of the pres
sence of enough quantity of soluble carbohydrate in Ration could be due
to the defficiency in soluble nitrogencus compounds needed to be utilized
into protein,

The increase in absolute and relative values of the protein nitrogen of
the same group in the following periods of analyeis (after 15 hours of fee ding)
demonestrated that it was required longer time for the hay N to be libera-
ted and utilized by microflora. The same trend was naticed in the other
greups, a significant increase in the absolute values of all studied fraction
and in the relative values of protein nitrogen (56.1, 76.1 and 71.1% for the
first, second and third groups respectively},

U.AR. J. Anim. Prog., 11, No. 1 (1971).
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Body gain during che experimental period :

It was reported by Badr El-Din-(1951) that, the average daily gain was
164, 132, 52 gm. for Ossimi males and 146, 137 13, 19 gm. for Ossimi females
in the first, 94, 184 and 274 days of age respectively. Such trend in the daily
gain was noticed by Ragab ¢ al., (1953). El Khishin (1938) reported an avera-
ge of 32,9 and 31.9 gk for Ossimi males and females respectively at 12 montha
of age. The body weight for the yearling ewes was 35.9, 35.1 anr 34.39
kgs as it was reported by Ghoneim: et al., (1961). Kl labban e al. (1963},
and aboul Naga (1966), respectively.

The hody gain obtained in this experiment for the ossimi single females
is shown in Table, No 3 :

TABLE 3.—THE DAILY GAIN DURING THE EXPERIMENTAL PRRIOD

g | S| e | e | ay %ot
weight woight & . control
kg. kg. kg. kg.
I 29.4 34.5 5.1 51.2 100
I 28.6 36.8 8.2 83.6 143
III 27.3 34.8 7.5 76.5 147

The average daily gain of the control animals was about 51 gm., how-
ever markedly lower figures was obtained by Badr -1-Din (1951). The
highest gain recorded for ossimi females in the same age was reported by
Aboul-Naga (1966) (56 gm daily).

The Qifference in Body gain between the control and experimental
animals was statistically significant. The percentage of daily gain was 148
and 1477 of the control for the second and third group respectively.

This means that the increase in the daily intake of the digested nitrogen
in such rations was accompanid by increase in the rate of gain in the
experimental animals. The highest nitrogen efficiency was noticed in the
second group, while the lowest was recorded in the control one.

A significant differance in feed efficiency was obtained in  different

groups (table 4). Tie highest feed conversion was in the second group
while the lowest was in the first one,

VAR J. Anim. Prod.,, 11, No. 1 (1971).
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TABLE 4.—THE FEED CONVERSION

total gain| average gverage | 8.V. kg, | average daily N roguired

G during the| daily intake | required daily | digested for 1 kg.
TOUP®  |erperiment| gain {stwtoh | for kg. intake gm. gain
kg. gm, eq. kg. gain D.P gm. gm.
I 5.1 51.2 0.62 i2.6 98 | 15.68 | 306.2
11 8.2 83.6 0.56 5.69 140 | 22.4 276.9
1 2.5 76.5 0.62 8.1 140 | 22.4 | 262.9

These Figures of feed efficiency obtained from the second and third
_group are close to those found by Ghoneim et al. (1959). The difference
between the experimental groups (II & IIT} in feed conversion and nitrogen
intake needed for the unit of gain may be due to the presence of soluble
- carbohydrate in the second ration. '

REFERENCES

. Avovr Naga, A, (1966). Effect of orossing Merino and Ossimi sheep on growth Rate and
body mossurements M. Sc. thesis, Ain Shams Univ.

BaprILpIN, AL, (1951), growth and carcase percentage in Qssimi and Rahmeni sheap.
Faculty, Agrie. Foud I unv. Bull. 3.

Brrawsmourv. (1068), Osobincati szotistova obmena jivachivikh jivotvikh. summery of
pH.D. thesis. Moscow.

Br Asaey, M.A., {1963). obmen azoma v Rubtss Korsv i ovels. pH.D. thesis Moscow 1963.

Er Lanpaw, .M. cndRapwaw, A. (1063). The effect of crossing egyptian sheep with Mering
on live weights of lambs proo. 2nd Animal product. eonf. Cairo vel 1.

GEONEIM, A., Raarar, M A, Apovi-Ravs, A.K. and Br S8amwman, 8., (1959). Mutton prodae-
tion from egyptian sheep 1 growth studies from weaning up too one year old. Bull
Fae. Agrie. Cairo Unip. 113, (1957).

JomoNsow, B., cowwor Hamrrow, T.8., Merserrn, H.H. (1912). The relative effeciency of
ures 88 & protein substitute in the ration of ruminants. J. Animal Sei. no. L.

Ragam, M.T. Askrr, A.A. and Yovusswr, A.A. (1963). Comparitive study of body weight
and measuremont of Ossimi and Rahmani shoep Dull. Fac. Agric. Cairo. Univ. No. 31

Rauro, E.T. 1955, Mochivina kak zaminitile proteina dlia jivachinikh sbor. Konmovi atead, |
kormproiz Moscow.

Tows, M.F. and Mopiawov, A.B. (1953). Zaminateli kornnvovs proteina.

WreNER, M.I, Boora, AN, Bouwareo, G. and Hary, BB, (1940). The inverte eonversion of
inorzanic nitrogen to protain by microorganisms from cows rumen. J. Dairy Sc. 23 1 112,

Worrays C.J. Norrok M0, Meis R.J., and nader wood E.J. 1953 Ruminal flora studies in
shoep. Aust. J. Biol. Se 6.

UAR. J. Anim. Pred., 11, No. 1 (1971)-



128 _ _ M. A. EL-ASHRY

ol o Didadl (po 9 pled SAAAY (S geant SU
Gl gt 3 3 o2 i) Joteis

._;,.:.mm*

asdll

DM JV cad (gorst A e Aa & et 3 OPREL SN
A 35 e Rl g 0 sdeans SRt U AN el
Tn e o1 Lt uns LS S Jlom & Doyl SEA
opo 3 Sl (6 gt e ol gtadt Gt o] S35 o U gl 24y pret
PEE TRNRNC A S IR Py 23 A3t G 8oL e Al 3
u_.{J.A!\QUb,L;.c_Kﬂ;&lHL:;.ﬁ-_,J:JI A all (g Jsl o Lo ol
4 4y A f"',)?"-:ll'" 1Y e _aithlﬁ C’J,ﬂa.a‘;,_.fm ;J:.J‘ Sdean gb
g S gy ol = IS el G ey 335U Oz
3 gt SV 83 () de gernd) Adle () alin S v
EL:;*J G At 3 M OlaS Asss Sl (b ) DY Aae

 iagd) 5oL Jdan g LS (@ ) 030 By

- - - N . .

U.A.R. J. Anim. Prod. 11, No. 1, (1871).



