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Varying Nitrogen Lovels in Rations for
Fattening Rahmany Lambs

1. The Effect of Nitrogen Levels in a Ration, Containing
Moderate Proportion of High Quality Roughage, on
Daily Gain and Feed Efficiency.

0. Shehata, ¥, Salih and El-Ashry ML A.

Dept. of Animal Production
Fac. of Agric. Shoubra El-khiema, Cuairo

Ih‘ an atterpd to study Lic effect of N-levil in aration containing

maoderale proportion of high-quai 'ty roughasze, on daily ;rain and
feed efficiency, 35 Rahmany lambs, ave raging 5-6 month of ape and
22 kg of body weight, were employed. They were divided into 5
equal groups randemly alloied to f:eding treatments 1 (13 High-N
ration (130 2 of recommended allowances, 1005 of whicl us
plant proteiny; and 0% as urex N): (2 normal-N Cornro]
(1009, a3 plant protein {5} high-N ration 136 aliof plant portein);
normal-N 1009 (of which 70 as piant protein and 30 % as arca N);
(5)low-N ratisn (709 of plant protein).

Decreasing N below the recomended leve), significantly aff cied
the daily gain and feed officicncy on energy and N- basis. incroas
ing N-leve] above normeld, slightly imporved daily hody gain and
feedefficiency (on encrgy basis) . High N-lcvels in the rat'on sign-
ficantly increased curde fbor intake and digestibiliiy. Incres-.d

-intake affected favo.acably the digestibility of nitrogenous
compounds but had no e ffect on NFE digestibility,

Under local conditions of sheep nutrition, where roughages supply about
857, of the energy value of the different feed stuffs, while concentrates provide
only 152/ of the total energy, it seems of paramouth importance to investigate
the factors which may affect maximum utilization of different roughages.
The present experiment has therefore been disigned in an attempt to study
the effect of nitrogen levels and sources on the feed efficiency and gain of sheep
fed a ration containing moderate proportions of high quality ronghages.

Material auvd Methods

This experiment was conducted in the experimental station of the Faculty
of Agric., Ain Shams University. Thirty five Rahmany lambs of 3-4 months
of age and 17 Kg of body weight were included in this investigation. In a
65-day pre experimental period, the animals recieved a daily ration consisting
of Berseem (Egyptian clover) and co-op feed mixtare. During the last two
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weeks of this period, all lambs were shorn, then divided info five groups -
equal in numbers and initin} weights. The different groups wers randomly
assigned to the following 5 experimental rations.

The first group recieved a high nitrogen ration containing 130%; of the
protein allowances recominanded by Tommi (1563), 100%;, of which were of
plant protein while the re.t was of urea nitrogen.

The second group goi the control ration, containing 100%; of allowances,
all of plant protein sources.

The third group was fed a ration cantaining 1309 of the recommended
level, all in plant protein form.

Group four was fed 2 ration containing the normal nitrogencus allowances
(1002)). 709, of which as plant protein and the rest as urea N,

Group five was fed o low nitrogen raficn containing oniy 70%; of the
allowances as plant protein.

All rations were isocaloric and offered in equal quantity. Feed and
water were offered twice daity at 8 a.m. and 4 p.an. Urea was added daily in
a solid form to the concenirale misturc. Clover bay was the scle roughage
covering about 409 of the encrgy value of the rations. Feed residues were
weighed daily throughout the whole experinient ; records were kept for weekly
weight changes. Two representative animals from each group were sub-
jected to digestion and N balance trials as the average vody weight of each of
the first four groups fell within tae range of 35-46 K¢ Concerning group v
the animals were subjected to digestion and balance irials at the end of the
experiment (about 38 Kg heavy), which was extended 1o 207 days. Daily
rations for the diferent groups during the digestion and balance trials are
llusirated in Table 1.

Analysis of variance was carried cut according to Snedecor (1956).

Results and Discussion

The average daily weight gains of the different animal groups aré pre-
cented in Table 2. 1t is clear that the lowest daily gain was that of group V,
maintained on low nitrogen intake (709, of the recommended allowances).
Almost the same averages were recorded Tor both the first and third groups
(high level of Nitrogen intake). Itis obvious that the increase in daily nitrogen
intake was associated with @ significant increased in daily body weight gain
as it has been indicated by the analysis of variance. Thesc results are in ac-
cordance with those reported by  Preston et al. (1966), El-Ashry (1971},
Robinson & Forbes (1970) and Meiske et «f. (1935), who found that the ad-
dition of urea and biuret 10 a basal diet for fattening lambs containing 7% of
the crude protein to bring its level up to 9%, improved rate of gain,

Bgypt, J. Anim. prod. Vol. 13, No. 2, {1978)
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The data show that the highest feed efficiency was achieved by group 11
followed by group I. Such results may be attributed to the possibility that
high N- rations might have caused activation of rumen micrcorganisms which,
accordingly has improved dry matter, crude fiber and nitrogen digestibility
and feed utilization.

Lowest feed converting ability based on ingested starch valug (Kg) or
nitrogen (gm) per Kg gain in weight was obtained in the low nifrogen group.
The feed efliciency was almost doubled as the ration was supple iented with
urea to bring up the nitrogen level to the recommended leve!l in group 1V.
Increasing the level of nitrogen by 30%, above the allowances improved feed
effeciency. These results are in agreement with those reperted by El-Ashry
(1971), Allam (1970) and Meiske et al. (1955). is noteworthy that, in the
high nitrogen groups, Animals required more pitrogen per Kg gain e.g. the
best nitrogen efficiency was that of the contro! group. However, Partial sub-
stitution of plant protein with urea nitrogen (groun 1V) showed a slight but
not significant increases in both energy and protein required per Kg gain.
Repps et al. (1955) reported that, replacing 507 of the protein nitrogen in
ration for fattening lambs with N.P.N. bad lowered gains. Nevertheless,
lambs fed rations with 15-30% reptaced nitrogen, made gain equal to those
on conventional protein sources.

Considering the digestibility trial Table 3, it is clear that average crude
fiber intake varied widely in the different treatments. Amnimals of group 1 had
the highest intake followed by those of group IL O the other hand,
animals of the low nitrogen group showed the least intake. The addition of
urea to the ration for animal group IV increased significantly crude fiber in-
take as compared with the intake of group V. It is noteworthy that urea
supplementation to either low or normal (70 or 1009%) protein diet increased
the crude fiber intake. Also the output of dry matier in feces were increased
which is in accordarce with Beames and Mortis, (1967). The addition of diluted
solutions of urea to reticularumen of cows offered oat-straw improved di-
gestability and reduced time of retention of food residues in the alimentary
tract and was associated with an increase in voluntary intake of 3975, more
straw {campling et al. 1962). 1t was also reported by several workers that
increasing the nitrogen intake was accompanied with an increase in volantary
intake e.g. (Hemsley & Moir, 1963). The results of this study indicate that
increasing the nitrogen level from 70% (Group V) up to 1067, of the atlo-
wances was associated with a noticeable increase in crude fiber daily intake
of about 59 and 459 more for group IT and 1V respectively, while such in-
crease reached its maximum 72 and 52% for the first and third group, res-
pectively. The decrease in crude fiber intake in the low nitrogen group (V)
could be explained by a reduction in cellulolytic activity of rumen microflora,
which may increase time of retention of the digesta in the alementary tract.
Very wide difference in the amount of the digested crude fiber in different
treatments was recoided i.e. the crude fber digested in the control group was
almost doubled that in the low nitrogen group (V). The maximom crude
fiber digestibility coeflicients were noticed in the high nitrogen groups (I & 11D).
Digestibility coefficients were 12.03 and 11.04%, higher in group 1 & I1I,

Hgypt. J. Anim. Prod. Vol. 13, No. 2, (1973)
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TARLE 3. Theresnlisof the digestibitity trialand N balance of the different experimental

groups.
Group 1 11 171 v Y
Average daily D.M. intake gm 1665.0 1550.0 1556.8 1545.5 1218.0

Average daily fecal D.M. () 553.26 523.46 484.22 527.03 430.02

Average daily D.M. digested

fgm) - e et 1111.9 1026.5 1072.7 1017.5 787.9
DM, digestibility O 6.8 66.2 68.8 65.8 64.69
Average daily crude fiber intake :

BTV o+ o - oot 427.72 395.6 376.3 354.8 248.2
Average dailycrude fiberdigested

L I . 312.39 257.72 273.1 219.0 133.92
Crude fiber digestibility T 73.03 65.14 12.57 61.72 53.94
Average daily NFE intake gm 760.85 742.74 755.0 776.79 629.54

Ave rage daily NFE digested gm 523.06 547%.33 505.90 577.62 490.48

NFE digestibility %6 - -« « - 68.74 73.82 67.00 74.53 77.91
Awvcraze daily N intake {gm) - 48.1 4068 44.98 38.69 25.25
Average daily fecal N (gm} . 13.83 14 96 13.89 13.17 9.93
Average dig. N (gm) . - - - 34.27 25.72 31.0% 25.52 15.32
Dig. of N comp. % -+ -« - 71.24 63.22 69.11 65.96 60.67
Urinary volume €6 - - - - - - 2519.7 2311.4 2475.00 1626.40 | 1104.90
Daily urinary N (egmd . - - - 25.30 19.12 23.22 18.79 12.90
Nitrog. n balance (gm) - - - 2.97 6.60 7.87 6.73 2.42

respectively, compared to the control group (II). These data agree well with
thase of Raliegh and Wallace {1963), who reporied that N level signiﬁcantly
affects the digestibility of cellulose, dry matter and organic matter.

On the other hand, the highest N.E.E. digestibility was obtained in group
V followed by group IV, while the lowest value was that of group Il followed
by group 1. Such data may indicate that there is a negative correlation bet-
ween the digestibility of crude fiber from one side and nitrogen free extrate
from the other side. Also, it must be noted that increasing the nitrogen level
under the present experimental rations had no effect on NEF digestability.
Similar results were reported by Soliman (1971).

Hgypt. J. Auntm. Prod. Vol 13, No. 2, (2973)
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The apparent digestibility values of nitrogenous compounds in the dif-
ferent treatments are summarized in Table 3. A positive correlation bet-
ween the level of nitrogen in the ration and its digestibility was observed.

Comparing the conirol group 10 group 1V where 307, of the nitrogen
allowances was replaced with urea nitrogen, it is clear that such substitution
did not appreciably affect the average fecal nitrogen and average daily digested
nitrogen.  Generally, the addition of urza to both low and normal protein
diets (group 1V & 1, respectively) significantly affected daily digested nitrogen
(gmy) and digestibility coeflicient. However, it must be noted that the addi-
tion of urea to the low protein diet (group 1V) significantly increased fecal N
compared with group V. incresing nitrogen level in the ration, regardless of
its source, above the recommended allowances (Rations I & 111) has no effect

on Tecal nitrogen.

The daily excreted urine significantly differed among the different animal
groups. The highest volumes were those of the high nitrogen groups, while
the lowest was that of ‘the low group V. The differences in urinary volumes
were teflected on the average urinary nitrogen excretion. The highest values
of N were 25.3 and 23.2 gm/day for group L & 111, respectively, while both
group 1 & IV showed medium values. It is evident that the level of nitrogen

in radon affects significantly the urinary N excretion.

Conceriing ihe relationship between N level in feed and N retention,
(Holter & Reid 1959, Preston ef al. 1966 ; Deif, El Shazly and Abou Akkada
1968, Dief, et af 1970 : Yousri 1970), reporfed that, the nitrogen retention
was increased by increaseing N intake, which is in general agreement with the
results obtained in the present study. Also Robinson and Forbes (1970)
indicated that there was a significant quadratic relationship between the ap-
parently digested N in gm/day and nitrogen retained in gm per day. However,
the present results indicated that ¢changitig the nitrogen levels and source had
no signiticant effect on the pitrogen vetentions (especially in groups 1IV}).
Although Chalupa (1968) found ihat nitrogen reiention on diets containing
plant proteins is usually superior to that on diets containing non-protein,

nitrogen-
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