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.

FIETY Four Rihmani lambs, approximately 4-5 month old, with |
an average body wight of about 22 kg were used in this study.
Three levels of energy and three levels of protein were involved in a
factorial design, that allowed the deternination of the allowances
of energy and protein separate or combined. Thelevel of cnergy
and protein recommended by Morrison (1959) for fattening srowing
lambs was used as the reference ration, Animals were grouped
randomly into nine experim2ntal treatments. Gaininbody weight
and feed effiziznecy ware dztermined twice throughout the experime-
ntal period. The fisstafter the exnerimznt had extended for 132
day; from the baginning of the trial antil the average body weight
of lamb group min tain2d on ths referencelevel reached the weight
of about 43 ky [1: second wis determined at the end of the
entive exderimzntal period (236 days). Results indicated that
increasing the ensrgy level within sach of the protein levels used
signifizantly affzcted the daily 2ain.  However, the feed efficiency
was d:creased as thr enzarey lav2l increased. Batter feed cfficiency
was o%izrvad far grouns fed low energy diets. Dry matter, N.F.E.,
C.F. and protein dizzstability was signilizancly affected by energy

level.

‘The poor growth and development of endogenous lambs during their
first vear of life has frequently noticed. Such growth resfrictions commonly
resulted in a delay to reach the optimum live body waight for marketing sur-
plus male lambs. Under Egyptian conditions. the prolonged periods of sum-
mer undernutrition which commonly follow weaning is responsible for growth
retardation. -

It is well accepted thatimproving the animal performance is more effective
than increasing their number particularly when feeding stuffs are not abun-
wlant.
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To increase meat production requires detailed information on the infl~
uence of factors affecting their growth : however, there are no quantitative
data on the changes in body energy and hody weight of the endogenous breeds
during the period from weaning up to maturity. The main objective of this
work is the investigation of the most economic levels of energy and protein
in rations for fattening lambs.

Material an'd Methods

Fifty four Rahmany lambs produced in Serw expérimental station
Ministry of Agriculture, were included in this study. The animals were 4-5
months old.  For a period of two weeks, they received a daily ration of Rer-
seem (Egyptian clover) and a feed mixture consisting of ground barley, corn
and co-op feed mix.

Ammels were distributed according to bedy weight to nine experimental
groups of six inmbs cach. The average inilial live weight of each group
was approximately 22 kg,

Three levels of energy expressed as T.DD.N. or etarch equivalent (8.E.)
and other three levels of digestable protein (D.P.) were-included in this stydy.
The level of energy or protein was that recommended by Morrison (1959)
for the growing fattening lambs, made a base and was also considered as a
medium  level,

The high level of energy or protein was 125% of the medium level, while
the low level of each was 75% of the medium level.

70

Accordingly the different nine combinations were  distributed in a (3%
three by three factorial arrangement. Animal groups were randomly assi-
gned to -the nine combinations of levels (treatments).

Ingredients used to formulate the nine experimental rations were ground
barley, corn, co-op feed mix. clover hav and clover straw. In order to adjust
the experiniental rations according to the differences in their energy and prot-
tein contents, proportions, of ingredients in each ration varied to some cxtent,
In cases of high energy rations, proportions of barley, corn and clover straw
were mncreased on the expense of co-op feed mix and clover hay, This was
reversed in cases of high protein rations. Consequently, the roughage to
concentrate ratio which has been kept ai a level of 50:50 (on dry matter basis
until the control animals reached an average live body weight of 45 kg, this
ratio was changed to a level of 25:75 at the later period. Adeguate supple-
ments of mineral and vitamin mixtures were added to all ration. Food and.
waier were offered twice daily at 8 a.m. and 3 p.m.

Throughout the experimental period, body weight were recorded weekly
and the amount of feeds were changing according to bedy weight, categories.
(Morrison 1959). Gain in body weight and feed efficiencies were estimated
at two periods. The first period extended 139 days until the animals of the
control group reached approximately an average of 45 kg live weight.
The second period was the entire experimental period (236 days) at which the
control animals reached approximately 56 kg live weight.

Egypt, J. Anim. Prod., 15, Nov 1 (1975)
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Factorial arrangement of the different nine treatments according to energy

: :
Encrgy level Protein level | Nutritive ratio

High (HP) . . 1: 8.53
High (HE) . .| Medium (MP) . 1: 10.5
| Low (L®) . . .| 1:1L:8s
High (HP) . . . 1: 6.64
Medium (ME) . | Medium (MP)* | 1: &.46
Low (LP) . . . 1:10.47
I'High (HPY . | 1:4.48
Low (LE) . . .| Medium (MP) . 1:5,68
Low (LP} . - 1:8.42

* Treatment of medium energy medinm protein
(ME-MP) served as a control.

Two animals of cach group were subjected to digestion and nitrogen ba-
tance trials at the weight of 34-40 kg live weight. Feed intake through this
period was calculated by substracting the residues which were Jeft inyfront
of the animals after it has been chemically analysed.

Statistical analysis was carried out according to (Snedecor, 1967).

Results

The results of average daily gain, feed efficiency and protein efficiency of
the different experimental groups are presented in Table I. It is obvious that
the highest daily gain was that for group of lambs fed high energy-high protein
level (HE-HP), followed by those on the high energy-mediaom protein, while
the lowest daily gain was obtained by lambs kept on the low energy - low
protein level (LE-LP).

Efficiency of feed utilization was highest for the group of lambs fed the
low energy - high protein level (LE-HP), while lambs on the high energy -
low protein level (HE-LP) was the least efficient.

Protein efficiency was higher for the animals fed the medium energy - low
proteit level (ME-LP) and was lower for those on the high protein- low energy

(HP-LE). Differences between the nine treatments in their average daily
gain were statistically significant (P < 0.05).

Egypt. J. Anim. Prod., 15, No. 1 (1975)
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I

It is clear that increasing energy level from the low to the medium or the
high level through each of the protein levels resulted in increasing daily
gain and decreasing feed efficiency. Increasing protein level . from the low
to the medium level through the high energy level resulted in increasing
daily gain. Further increase to the high level, however, caused a slight
increase in daily gain. Feed efficiency was slightly improved and protein
efficiency was decreased with increasing protein level. On medium energy
level it was observed that increasing protein level from the low to medium
level caused a marked increase in daily gain and feed efficiency However,
more increase to the high level resulted in a -$light decrease in daily gain
and feed efficiency.

On the low energy level, increasing protein level from thelow to the
medium or the high level resulted in a marked increase in daily gain and
{eed efficiency.

It is of interest, however, to note that lambs on the ME-MP [evel gained
higher than those on the ME-HP level.

Effect af energy level on gain in weight and feed efficiency

Ag shown in Table 2 it was observed that daily gain "increased, feed effi-
ciency decreased while profein efficiency markedly improved with increasing
energy level, during the first 132 exp. period and the entire experimentation.

Anatysis of variance indicated that energy level had a highly significant
effect on gain weight (P <0.01). Duncan’s test showed that this difference
was ouly significant between the low and both medium and high energy level,

It could be concluded that increasiug energy fevel from the low to the
medium level resulted in a significant increase in daily gain. Fuarther shift
towards the high energy level resulted in no significant increase in daily gain.

i
£

Effect of protein level on gain in weight and feed efficieney

Data shown in Table 3 indicate that daily gain and feed efficizcy were
increased while protein efficiency was decreased as the protein level increa-
sed. '

Analysis of variance showed that protein level had no significant effect
on gain in weight. However, Duncan’s test showed that there was a signi-
ficant difference (P <{0.05) between the low and both th: medium and high
protein levels. ' )

In other words, increasing pretein level from ths low to the mediom
level caused a significant increase in gain in weight (P <<0.05). Furthar
increase to the high level did not in¢rease the body gain during first
experimental period, howevar, a slight decrease in daily gain during the en-
tire experimental period was observed for animals fed high protein rations,

Egypt, ]. Anim. Prod., 15, No. 1 (1975)

PTtapy v "
y



H. SOLIMAN, A, BL ASHRY AND O. SHEHATA.

24

880 w0 bL€ SL'E 0-zot LEET 8L |t * AIoU9 Mo
6890 68670 879 3¢¥ TCET 6 LST 8T * £81aU0 wWiipagy
8690 9560 99°L gc¢ Tovi 9591 81 i B men AgroUa ySiyg
. . |
porsad sdep poyrad skep pouad siep |
00 W aE1 183 oYM TET 18315 A0YAL ZET 1503 S[eunue
g ——— ST . Jo [542] AB1suy
“BH upjeid Aouamiys pasg s Area

daquinng 7

“SKep 6E1 95313 9 MNP S[a43] 31005 JolaPrp poj squin] WRWEY JO KOOI Wejoid PUB LSUSIYS Poa) WILS Ajwp SBuiany

‘poriad [eiUatuiddxa d[0gM Suianp pun

T

fa |

TavL

Egypt. J. Anim. Prod., 15, No. 1 (1975} .



25.

DIFFERBENT BNERGY & PROTHEIN LEVELS IN RATIONS

LE9°0 830 269 8Lt 6611 817l 81 foer Dipad ]
TeL 0 LS r9 88 Il £°LE] 8 Tt HIaoud morpapy
£06°0 690 979 05y €061 9 L8] 81 it
poriad posad 'x3 vaad *x2 *dxa Aep ‘dxa pouiad *dxa
a0y Kep 761 ajoyu Surmgy Te1 Bunmg | ojoyM Suging 761 Buyng

wes 8y/dq 2y ¥ 3y/ 'gs 3 i L

! u H /[ HS 8y G 0N

+jo1d SFeInY Rt ey HEH

e

Kdugioryje poed) Seiay

. uonEuwIIdXa jo s{tp
TET 184} o) BuLnp s[a43] upojoad yuasagip paj  squie] VWHERY jo KHUIPIYY Wajoid PUE SUDPIYD Paa) ‘UEER App SfeioaY ¢ gV

(1975

15, No. 1

m. Prod.,

i

i

Loype, J. 4



26 H. BOLIMAN, A. BL ASHRY AND O. SHETATA ;

. T ST

It should be emphasized that increasing energy level through each of
the three protein levels resulted in increasing weight gain. However increasing
protein level from the low to the medium level through ecach of the three
energy levels was associated by a marked increase in gain in weight.

It could be observed from all the above results during the two experimental
periods that lambs on high energy low protein and those on medium energy
low protein gained higher than those on the high protein low encrgy and
those on medium protein low energy level. The interaction between the

energy and protein levels failed to be significant under the condition of
this study, '

Effect of energy and protein levels on the digestability of nytrients and nitrogen
balance

Data in Table IV indicate that the highest digestability co-efficient of
dry matter wag obtainad with lambs on the HE-LP. followed by those
on the HE-MP and HE-HP levels, recpectively.  Lower dry matter diges-
tability was obtained by lambs fed LE- LP level.

It could be observed that increasing protein level from tha low to the med-
ium level through the high or the medium energy level caused a very slight
decrease in dry matter digestability. However. on the low enerpy level
digestability of DM increased markedly with increasing protein level from
the low lo the medium level. Further increase in protein level caunsed a
slight decrease in DM digestability.

Increasing energy level from the low to the medium and high level
through cach of the three protein fevels resulted in increasing digestability
coeflicients of DM. ¢

Crude fiber digestability was higher for the group of lambs raised on
HE-HP, while it was lowest for these on the LE-LP level. Onlow energy
level, Iiber digestability was increased with incregsing protein level (Table TV)
from the low to the medivm, ' However, on the medipm energy level, it was
observed that increasing protein ieval from the low to the medivm and
high levels resulted in a slight decrease in fiber digestability. ' On the high
energy level, digestability of erude fibers was increased with -increasing the
protein mtake.

On the low protein level increasing energy lavel from the medium to the
high resulted in a decrease in fiber digestability. Also the lowest crude fiber
digestability on the medium protein level was reached with the high energy
ration. Moreover using high protein ration, digestability of C.F. was
decreased with increasing energy level from low to the medium. Further
incresase to the high energy level resulted in increasing fiber digestability.

Soluble carbohydrate digestability was higher for the group fed HE-
LP ievel and was lower for those on the MP-LE level, Digestability coefficient
of NFE was increased with increasing energy intake. Howsver, the leve]
of protein in ration seems to have no marked effect on NFE digestability,

Egypt. ]+ Anim. Prod., 15, No. 1 (1975) .

o
It L)



27

DIFFERENT ENERGY & PROTEIN LEVELS IN RATIONS

T

61°08 65709 7 60'8%

7 % %
m“E m.m ,,U

I8 ¥9ULS | 60 P fum.mw .

LL 89

—_—

%
wa

16°28 | 8L°8¢ _mv.cv \ma.on _ oo ulyjord aeg

wiato¥d WwnipIp

+ ulmoid ysig

[249] "joig

PIL | TEW9 | So€s | gs9c | T578L | Proes TN.:\ 6759
86°TL | $9'%9 ﬁmw.@m L6°85 | T0°LL Tw.% 89'0F | TIH9
L STTL | oLLL 7 €y | 1L | 06'6L ; 68'59 | 6168 | 1549
% % T % ps
GERN WN | HI | A | KWa
— | s |_ -
ABI303 Moy £3roua wmipapy

&8s ysipg

[943] £B1aug

©

- Uones of wiajead puw £51aus o S{249] JURJslIp Paj SqWE] jo WAN pue g

(siseq Joyyew Axp Do)
‘A0 “1oyjmm Lp jo Ulgarge-00 ANpIqeisaBip »8eIaaY ¢ I19V.L

Egypt, J. Anim. Prod., 15, No, 1 (1975) ..



28 H. SOLIMAN; A. EL ASHRY AND O. SHEHATA -

Ether extract (EE) digestability was markedly increased with the increase
-of protein intake. However, it was decreased as the energy level increased.

The highest apparent digestability of (N) was recorded for lamb group
menlioned on HP-HE ration while it was lowest for those on LP-ME die:
followed by LP-LE group (Table 5).

Increasing protein intake fron: the low to the medium and high level
within each of the three encrgy levels resulted in increasing nitrogn

digestability (Table 5).

TABLE 5. Average apparent digzstability of nitrogen and average nitrogen balance
of lamhs fed different levels of energy aund protein.

E;%:'g lI:::Il High protein | Medivm protein ! Low protein
High energy
N intake g/day « . -« - - . . 26.538 22.253 16.377
Fecal Ngfday . .+ « « « - .« i 11.236 10.381 8.535
Urinary N g/day . . . . . . 5.768 i 2.874 2.446
N digestability % 57.66 53.35 . 47.76
N balance g/day. . . . . . . 4 9.543 + 8.998 | 4+ 5.376
Medium energy .
N intuke g/day . . . . . . 26.764 21.897 17.241
Fecal N giday - « « = « « . 11.530 10.730 10.264
Urinary N g/day . . . . . . I‘ 8.041 3.888 : 3.161
N digestability % - - + « - - 56.91 } 50.99 | 40.4¢
N balence gfday. . - . . . . - 7.193 i + 7.279 | 4 3.816
Low energy ‘ |
Nointake £/ARY « « + + 4 28.102 ) 22.332 16. 390
Fecal Ngiday - . - . « o o 10.874 10.087 | 9.510
Urinary N g/day - - « « . - 13.066 | 8.315 | 4.382
N digestability % « - « « - 61.300 | 54.83 ‘ 41.97
i balande GlEaT: v e« | + 4162 ‘ + 3.930 | + 2.290

Egypt, J. Anim. Prod., 15, No. 1 (1975)



DIFFERENT ENERGY & PROTEIN LEVELS IN RATIONS 29

Higher nitrogen retention was obtained by lambs on HE-HP levels and
“those raised on HE-MP ration respectively. On the other hand, group
-of lambs fed on LP-LE diet scorded the lower nitrogen balance. A further
fact of note that, lambs fed HE-LP ration showed better nitrogen balance
than those on HP-LE ration. However, nitrogen digestability coefTicient
for the latter group was higher than that for the former one,

Discussion

It has been clearly shown that, the average daily gain of Rahmani lambs
wanged from 122.3 to 172.1 g/day during the first 139 days and from 97. 8%
o 148.44 gfday throughout the entire 236 day-period of experimentation.
The corresponding values of feed efficiency were ranging from 3.55 to 5.53
and from 5.52 10 8.0 kg starch/kg gain for the two experimental periods
izespectively. These results are in good agreement with those obtained by
‘Ghoneim ef al. (1957), who reported that body weight gain of Rahmani
dambs from weaning up to one year old ranged from 0.575 to 0.935
kg/week with an average of 120 gfday. However, feed conversion values
ranged from 2.50 to 5.27 kg. SE/kg gain. Saleh (1971) found that
average daily gain of the same breed ranged from 65, 84 to 120.33 g/day,
while feed conversion values ranged from 4.79 to 9.1] kg. SE/kg gain.
‘Saleh’s values of daily gain and feed eff iciency are lower than those obta-~
dned in this study. Such lower value could be attributed to the higher
iroughage levels in the rations used. '

Efficiency of protein utilization rarged from 0.462 to 0. 722 and from 0. 582
1o 1.083 kg. digestable protein per kg. gain for the first 139 days and
the whole experimental period (236 days ). On Barki lambs raised on 50, 75
or 1009, of Morrison standard, Hassan (1970) reported protein efficiency

ranging from 0.42 to 0.77 kg digestible protein / kg gain.

As has been noticed it is evident that, on the low energy level, the daily
‘gain increased, feed efficiency markedly improved and protein cfficiency
decreased as digestible protein intake increased. Similar results were obtain-
ed by Allam (1970) and Saleh (1971) with Rahmani lambs even the plant
‘protein was partially replaced by urea. This incregse in daily gain could be
-attributed first, to the inadequacy of the low protein level to growth requirement,
Becond to the sparing action of excess protein to  energy (Lofgreen er gl
(1951) and Church et al. (1966).

Results presented in Table T indicate that lambs on the ME-MP ration
gained somewhat higher that those on ME-HP level. Feed efficiency values
of the two groups were approximately the same. Protein efficiency was
higher for the first group than the second one. These findings agree well
with those obtained by Allam (1969) and Allam (1970), who attributed this
decrease in daily gain to the higher specific dynamic action of protein
than other nutrients. Meanwhile, Blaxter and Martin (1962) concluded
that, the low nutritive value of protein as a source of energy is mainly due
4o iis fermentation rather than any percularivy in the intermediary metabolism,

Egypt. ]. Anim. Prod., 15, No, 1 (1975) |
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Lamb group which fed on ME-MP or that on ME-MP gained higher ard
were more eflicient than those on the ME-LF or HE-LP level.  Similar results
were ohtained by Jones and Hogue (1960), they concluded that lambs on the
high cnergy levels required more protein to maintain their growth rate.

This study revealed that animal on the HE-LP and those on ME-LP-
gened bBigher than those on the HP-LE or MP-LE level. Feed conversion
was lower and profein efficiency was higher in the first two groups than in
the second ones. Such results may explain the importance of the higher
energy level in supporting higher body weight gain with low protein rather
than high prowein levels with low energy. Evidence from the literature explain.
ed the way in which the higher energy level in supporting gain in weight.
Lofereen ef al., (1951) ; and Broester ef al., (1969) ; have shown that on low
protein intake, increasing energy supply was associated with increasing
nirogen retention and nitrogen utilization. Whiting et a/. (1959) ; stated:
that utilization of protein in ruminant depends on the energy content
of the ration. Miller {1968), explained the increase in daily gain associated
with the decrease in protein intake by the protein v*ilization. Results
obtained in this trial indicate that, nitrosen retention was increased with
increasing energy level.  Such increase in retained nifrozen occurred through
a decrease in urinary nitrogen (Table 5).

On the different protein levels, low, mediym or high, it was observed
that increasing cnergy level (low VS medium) resulted in asignificant increase.
in body weight gain. Similar results were obtained by Allam: (1970) and
Hassan (1970).

Feed efficiency values obtained in this study were highest for the groups of”
lambs on the low energy level, which are in accordance with tha results obtai-
ned by Gheneim ef al,, (1960) ; Hassan (1970) and Allam (1970) who reported’
that reduction of energy level in the ration of growing sheep increased feed
efficiency. Such reduction in feed efTiciency could be attributed to the higher
energy losses associated with the increase in energy intake. Blaxter and
Graham (1955) showed that loss of energy in feces, urine and heat production
per unit feed ingested fended to rise with increasing plane of nutrition. Also
Blaxter and Wainman (1951), reported that energy losses in feces tended
to increease as feed intake increased.

It is worth noting, that dry matter digestability increased as cnergy
leyel increased. :

With regard to protein level, it would be seen that in the early stage
of fatteping (up to 8-9 month old), medium protein level was adequate for
producing satisfactory gain. The higher protein level did not support more
gain in weight. Lambs on the low protein level however, gained significantly
lower than those on the medium or-the high level. These results are in close
agreement with those obtained by Allam (1970).

The results suggest that gain in weight, feed efficiency and protein efficiency
decreascd as the experimental period prolonged. Such findings could be
attributed to the fact that, animals tended to depesit fatty tissues rather

than lean tissue.

Egypt, J. Anim. Prod., 15, No. 1 {1975)



DIFFERENT ENERGY & PROTEIN LEVELS IN RATIONS. 31

References

CAllam, S.M (1970) The efiect of energy and protein level on the efticiency of feed
wtilization with growing sheep, Ph, D. thesis. Cairo University, Fac. Agric.

Allanj DM, (196%) The performance of lambs fedall concentrate diets varying in
encrgy density and crude protein content, Pree. of meat production from entire
male animals, pp,  103-108, London (1969).

Blaxter, K.L. and Graham N, Me C, (1955) Plane of nutrition and starch cquivalent-
J. Agric. Sci. 46 - 292,

Blaxter, K.L. and Martin, A.K. (1962) The utilization of protein as a source of
energy in fattening sheep. Brit. J. Nut., 16, 397.

Blaxter, K, L, and Wainman, F.W. (1961) The utilization of food by sheep and cattle. '
J. Agric. Sci., 51, 419. \

‘Broster, W.H., Valerie, J. Tuck, T.S. and Johansen, V.W. (1969) Experiments on
the utilization of protein in growth and lactation, J. Agrie. Sie., Camb,, 72 , 13.

«Church, D.C., Fox, C,W,, and Davidson, T.P.(1966) Proteinand energy requirements
for fattening lambs, J. dm, Sci, 25 , 591,

Ghoneim, A., Raffat, M.A., Abeu-Raya, A.K. and Darwish, A.M. (1960) Economic
feeding of Egyptian sheep on rations with reduced levels of starch value in relation
to mrowth. Mededeligen Der Veeartsenijschool van De  Rifksuniversiteit Van Cent,
Se Jaargang Nr, 2.

<GGhoneim, A., Raffat, MLA., Abou-Raya, A K. and El Saman, 5, (1957) Mutton

production from Egyptian sheep II. Growth Studies from weaning up to one year
old. Caire Univ., Fac, Agric, Bull, No. 113,

Hassan, N. L. (1970) Efiect of level of nutrition on growth and wool production in
sheep under desert condition, M. Sc, Thesis. Ain Shams University, Fac, Agric.

Jones, J.R., and Hogue, D.E. (1960) Effect of energy levelon the protein require-
ments of lambs fattened with and without Stilbestrol. J, Amin, Seci., 19 , 1049,

Lofgreen, G.P., Lossii, J.K. and Maynard, L.A. (1951) The influence of energy intake
on the nitrogen retention of growing calves.

Milter, E.I. (1968) Crude protein requirement of intensively fed lambs. Awim.
Prod., 10 , 243,

Morrison, F.B. (1959) ““Feeds and Feeding®. The Morrison pub. Co. (22ad) Clinton
TIOWA, U.S.A.

Salel, ¥, L. (1971) Efiect of protein and roughage sonrces and proportions on the
efilciency of feed utilization in lambs. M. Sc. Thesis, Ain Shams University.Fac. Agric.

‘Snedecor, G.W. (1967) “Statistical methods”, ©6th ed. IOWA state college pres
Ames, TOWA, U.S.A,

Whiting, F., Slen, 5.B. and Bezeau, L.M. (1959) The influence of amcunt of pro-
tein and energy in the ration of replacement ewe lambs on body wejght gain and
wool production, Ganad. J, Anim. Sci., 39 , 64,

Egypt. J. Anim. Prod. 15, No. 1 (1975).



32 H:SOLIMAN; A: BL ASHRY AND O: SHEHATA

cromes e ity BLEN g DA Ob gdl 5T
W) P L
loed Slates Sttt dedmey Dlendes fpus-

et e daale ¢ Relyth ALl

T oot g1 B E 3 @31 LT A Db et SN GRS
ey 3) A ©015 Ll AL Ll ) BAUSIT el Latay s}
o — © er @13 Ll b oMemll e e 3y LLLT G BUSY )

| ool LS XY Wi b sme O, el

Egygt. . Anim. Prod, 15, No. 1 (1975),



