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EFFECT OF PLANE OF NUTRITION ON
FEED INTAKE AND DAILY GAIN OF GROWING LAMBS

By
A.M. Abdel-Gawad and O.A.I. Salem
Faculty of Apgriculture, Cairo University

Twenty one Rahmany lambs just aflter weaning (about
I months old) were divided into three equal groups (average
weight of each was about 17 kg.) were used in this study.
Lambs were fed on rations containing 13 % crude protein in
the 1st period with 35% wheat straw as a roughage for 6
weeks and in the 2nd periecd, no roughage was offered
and consequently the crude protein was 17% for another 10
weeks. The Co-op feed mixture (FM) was used for performed
protein supplementation for group 1 or to be partially
substituted by dried poultry manure (DPM) or urea-molasses
mixture (UM) at the leve: of 50% for 2nd and 3rd groups,
respectively. Yellow corr was given in the 2nd period of
nutrition to increase the ciily energy intake.

Lambs lost about 1} Kg. live weight during the 1st
period because of the low intake. During the 2nd period
the daily feed intake increased and the lambs compensated
for their growth within 2-3 weeks in the 2nd period. The
NPN source did not affect the growth rate either during
the low and/or high plane of nutrition compared with the
control ratioms which contained no NPN sources.

Overall results showed that using 35% roughapges during
the low plane of nutrition (in the 1st period) did not
allow the lambs to cover their requirements in the early
age after weaning. Using concentrate rations during the
high plane of nutrition (in the 2nd period) covered the
lambs requirements with reasonable daily gnin. [Feeding
DPM and UM as protein supplements for prowing lambs were
comparable to the commercial concentrate feed mixture
(co-op feed). '
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INTRODUCTION

Fast and efficient lamb growth to heavier market
weights is basic to an improvement in sheep production effi-
ciency. This require improved breeding, nutrition and
mangement programs. Voluntary feed intake is affected by
energy and roughage levels in the diet (Glimp, 1971).
Feeds excessively high in fiber.ma_ restrict nutrient in-
take. This is particularly a probl:m during late gestation, o
early weaned lambs and finishing lambs fed for maximum gain
(HRC 1985). The growth response by lambs of different

bresds to varying nutrition&[regimes has not been adequately
investigated (Glimp, 1971).

L]

Many investigators have shown that urea and dried
poultry manure could be fed as cheap sources of nitrogen

for ruminants (Fontenot and Webb, 1975, Gihad, 1976 and
Allam et al., 1976).

LS

In addition, under the unstable nutritional conditions
in Epgypt, growing lambs may suffer from feeds shortage
depending upon the location and ‘time of the year. The main
problem is the unavailability of the concentrates all over
" the year, whereas raughages are easily available. Sy
growing lambs may be sometime obliged to eat roughages only. -
Then, when concentrates are available again, concentrates
could be offered. Growing lambs might compensate for any
losses during the concentrate deprivation period when
concentrates are offered.

The objectives of this study are (a) to investigate the
effect of plane of nutrition (two levels of protein and
enerpgy) with different nitrogen sources on feed intake and .
daily pgain of prowing lambs.
(b) The ability of lambs to compen-ate for any slow growth
rate or any losses during concentra‘'e shortage. periods.
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MATERIALS and METHODS

Twenty one Rahmany lambs after weaning (having average
age of about 120 days) and initial weight of about 17 kg were
divided into three equal groups were used in this study.

The trial lasted for 16 weeks with two phases. 'The 1st
phase lasted for 6 weeks and the 2nd phase lasted for ano-
ther 10 weeks. The experimental rations were randomly
distributed over the groups. Each group was kept in a
separate part-shaded pen. Rice straw was used as bedding
(Ciszuk, 1974 and Oliphant, 1974).

Lambs were fed on rations containing 13% crude protein
in the 1st period with 35% wheat straw as a roupghage for 6
weeks and in the 2nd period, no roughages were offered and
consequently the crude protein was increased up to 17% for
another 10 weeks. The co-op feed mixture (FM) was used for
performed protein supplementation for group 1 or to be par-
tially substituted by dried poultry manure (DPM) or urea-

molasses mixture (UM) at tbe level of 507 for 2nd and 3rd
rroups, lCHpULLLVLIy ellow corn was glucu in tr_'znd perlod
of nutrition to 1ncrease the daily energy intake,
The formulation and chemical compositon of the experi-

mental rations are shown in table (1). The experimental
rations were offered ad libitum and the animals were allowed
free access to water. Feed consumption was recorded, and

the lambs were weipghed before the morning meal at the beginn-
ing of the trial and at 1ld-day intervals till the end of

the trial.

The data were statistically analyzed by analysis of
variance (Steel and Torrie, 1960). A summary of the analysis
is shown in tables 3 and U).

RESULTS and DISCUSSION

Composition of different rations and the percentage of
different ingredients could be shown in table (1). Chemical
composition of different rations either in the 1st period
or in the 2nd period is illustrated in table 1Y . *'Crade
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protein (CP) content of the three rations was lower, but the
crude fiber (CF) was higher during the 1st period as compared
with the rations during the 2nd period. This variation may
be due to the wheat straw content of the rations during the
1st period. The higher content of CF due to the wheat straw
addition to the diet is similar to that happens practically,
where farmers find a difficulty in the concentrate avail-
ability they are obliged to add any roughage to the animal.

The averape daily intake ana averame daily pain per
lamb for the three experimental rations during the two
successive periods were estimated. Data are summarized in
table (2). The average daily intake of DM was lower in the
Ist period for the three experimental rations as compared
with the 2nd period. Consequently, TDN and DCP intake were
lower in the 1st period than that in the 2nd period for the
three groups.

The average of live body weight changes during the
whole experimental period are shown in table (1) and figure
(1). Lambs live body weight decreased during the 1st period.
The losses in the live weight were 1.71, 1.93 and 2.5 ks per
lamb during the 1st period for the FM, DPM and UM groups,
respectively. During the 2nd period, there were increases
-in the live weight. The average daily gains were 134, 146
and 142 g for FM, DPM and UM groups, respectively. The
differences among the three groups in daily gain and feed
efficiency (kg DM/Kg gain) lack for any significant diff-
erences (tables 3 and 4). These results are in agreement
with those obtained by Simith and Calvert (1972) and Cooper
et al. (1974).

During the 1st period, feed consumption for all groups
was very low that lambs could not cover their maintenance
requirements from the TDN or the DCP. The TDN and DCP
consumed were lower than the lambs maintenance requirements.
Therefore, the lambs lost about 2 k3 live weight per lamb

during the first 6 weeks (1st perioc). During the 2nd period,

the TDN and DCP consumptions were quite enough to cover the

=

L7
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lambs requirements that the lambs showed reasonable daily
gain for the three experimental groups.

The low feed intake during the 1st period may be due
to the diet unpalatability and the high fiber content because
of wheat straw especially during the period after weaning.
On the other hand, the weaned lambs probably had not comp-
letely adapted with this type of rations which had high
crude fiber content.

The NRC (1985) showed that, conversely, feeds excess-
ively high in fiber or water may restrict nutrient intake.
This is a particular problem during late gestation in twin
and triplet - bearing ewes, early weaned lambs and finishing
lambs fed for maximum gain. Glimp (1971) reported that
feed efficiency (kg feed/kg gain) was improved as the energy
concentration in the ration increased.

It is intersting to compare the resultn ol Lthins
study with nutrient requirements of lambs published by
Ghoneim (1964), ARC (1965) and NRC (1985). Ghoneim (1964)
reported that total:requirements for Rahmany lambs (at
16-28 weeks of age) are 350 - 400 g SE (= 370 - 420 g TDN)
and 60 - 70 g DCP/lamb/day. The requirements of growing
lambs according to the ARC (1965) are 561 g TDN/day and
57 ¢ DCP/day for lambs gaining 100 g/day. The maintenance
requirements are 277 g TDN/day and 22 g DCP/day for lambs
averaging 20 kg live weight. 1In other words, the mainten-
ance requirements are 29 g TDN and 2.33 g DCP/kg wO'TSIday.

In the present study, the average daily intake was
1.8, I 92 and 2.4 g DCP and. 11.5, 10.36 and 17.32 g TDN/
kg 75/day in the 1st period. The corresponding values
were 7 76, 7.76 and 7.96 g DCP and 46.25, 41.04 and 47.06 g
TDN for the 2nd period. Comparing these results with
those prev1ous1y published, it is obvious that values of
the 1st period are lower than those recommended. Therefore,
lambs lost about 2 kg/lamb during 6 weeks. Whereas during
the 2nd period lambs received comparable DCP and TDN as
compared with the recommended values by the Ghoneim (1964),
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therefore lambs could compensate for the losses in the 1st
period within 2-3 weeks in the 2nd period.

Effect of nitrogen source

Ration consumption and daily gain data as affected by
nitrogen source are presented in table (2). The DM, TDN
and DCP intakes were similar for FM and DPM groups, while
the UM group was higher than the other 2 groups in the 1st
period only. During the high plane of nutrition the three
groups had similar feed intake. The feed intake during the
2nd period was higher than that during the 1st period. The
higher feed intake during the 2nd phase might be due to the
higher digestibility and low CF content which usually stays
longer in the digestive tract and reduces the need of the
- animal to refill its rumen. Excluding wheat straw in the
2nd period was accompanied by higher intakes. In this
connection, intake of DM in the 2nd phase was 2.90 as much
as that in the 1st phase with FM, while values for DPM and
UM vwere 1.14 and 2.18, respectively. Corresponding values
for TDN were 4.02, 4.02 and 2.72 for FM, DPM and UM and for
DCP were 4.19, 4.04 and 3.29, respectively. These results
indicate that adding performed true protein to the rations
of growing lambs to compensate for any weight losses is
" better than NPN sources (Figure, 1) .

The average daily gain of the group which received FM
ration was lower tnan those of the other two groups which
showed similar daily. gains during the 2nd period.

Althouph there were remarkable differences in the daily
intnkes, the daily main varied insi;nificantly. The duration
of the experiment should have been b-olonmed with carenss
analysis after relative longer. two phases. The averapge daily
rains obtained were similar with the t'indings of Abbas (1978)
and Abd-ElKhabir (1978) using Rahmany sheep fed different
ratios.

During the low plane of nutrition the lambs lost Ll &5
1.93 and 2.5 kg live body weight for FM, DPM and UM groups

54
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respectively. The lambs received UM ration showed higher
losa than the other two groups which might be due to the
higher efficiency of lambs to utilize the true protein

(from FM) more than the NPN sources (both DPM and UM groups) .
NPN sources should be offered with energy source which was
not available when wheat straw was offered and resulted in
higher rate of losses in the live hody weight and also the
total losses.

Also, the differences in average daily pains observed
during the 1st period between the urea group and the control
group, may indicate an adaptation response of lambs to urea
supplementation. Using urea in rations of growing lambs
may nced longer time for gradual adaptation which will be
reflected on the daily gain. Previous experiments have
shown that daily gain and efficiences are reduced during
the first 2-U weeks after urea is introduced into the
ration of lambs (McLaren et al. 1965, Ludwick et al. 1971,
Allam et al. 1976 and Phillips 1986).

Overall results showed that using 35% roughage during
the low plane of nutrition (in the 1st period) did not allow
the lambs to cover their requirements in the early age after
weaning. Using concentrate rations during the high plane of
nutrition (in the 2nd period) covered the lambs requirements
with reasonable daily gain. Peeding DPM and UM as protein
supplements for prowing lambs were comparable to the commer-
cial concentrate feced mixture.

Further investigations are required Lo know the most
suitable portion of roushage which could be perfectly and
safely used in growing animals rations without any undesir-
able effects on the daily gain and feed efficiency ol these
animals. Different periods for com;ensation are also
required to be studied.
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Table 1. FORMULATION AND DRY MATTER COMPOSITLION O THE
EXPERIMENTAL RATIONS.

Rations

Loem 1st period . 2nd period
FM DPM UM FM DPM UM
Formulation % :
Wheat straw 50 51.23 U49.26 - = -
Sl S 50 25.61 24.63 U2. 21.5 21.1
mixture
Yellow corn - - - 58 59.0 58.1
Dried poultry } 2
it -4 —— 23.16 e - 19.5
Urea - - 2.09 - s 1.7
Sumarcane . - ol .02 — . 191 =

molasses

DM Composition %

Organic matter 91.59 84.05 91.12 96.1 90.0 95.8
Crude protein 12.83 13.20 12.82  1f-2 178 17.8
Crude fiber 29.25 529 j05r25359 - 10.8 10.3 7.4
Ether extract h.35 3.89 2.7 6.0 5.6 4.6
N. free extract U45.16 37.91 50.00 62.1 56.4 66.0
Ash 8.41 15.95 8.88 3.9 10.0 y.2 =

Feeding value
(DM basis), %
Total digestibl ;
e (T;N)S 55.96 50.36 58.01 77.49 71.13 80.00 :

Digestible crude ;
protein (DCP)B 8.99 9.33 8.93 13.00 13.45 13.54

L

a4 Harris and Asplund (1969) equations,

Knight and Harris (1966) equations.
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Table 2. EFFECT OF PLANE OF NUTRITION ON FEED INTAKE AND

DATLY GAIN.
Ratiorts
Item 1st period 2nd period
FM DPM UM FM DPM UM
Days of trial u2 u2 42 70 70 70
No. lambs 7 i T T 7 T
I"ltlié weight, 12 71 17.29 17.71 16.00 15.36 15.21
Finalk;eight’ 16.00 15.36 15.21 25.36 25.57 25.14
Average weight? g
ke 16.86 16.33 16.46 20.68 20.47 20.18
Average weipght -
kg W15 8.3g g.12 8.17 9.70 9.62 9.52
Total gain, kg -1.71 -1.93 -2.5 9.36 10.21 9.93
Daily gain, g - U1 -~ 46 - 60 - 13M 146 142
Daily intake :
Feed g/ 5
e 186 181 24l 629 603 62
DM, g/lamb 171 167 220 579 555 560
DM, g/kg W9 20.55 20.57 26.93 59.69 57.69 58.82
TDN, g/lamb 95.69 84.10 141.54 448.67 394.77 UU8.00
TDN, g/kg WT211.50 10.36 17.32 46.25 U41.04  U7.06
DCP, g/lamb 15.37 16.58 19.76 75.27 74.65 75.82
DCP, g/ke WO 1.85 1.92 2.42 7.76 17.76 7.96
Crude protein,, o, 5 o4 28.20 99.59 98.24 99.68
g/lamb
Feed efficiency
(kg DM/kg n
ain] - - - 4.32 3.80 3.9

1 -
Average weight =

Initial weight + Final weight

2
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Table 3. THE STATISTICAL ANALYSIS OF BODY DAILY GAIN DURING
2nd PERIOD.

S.V d.f SS MS %

Between treatments 2 640.6671 320.3333 0.197 NS
Residual 18 29265.134  1625.8413
Total 20  29905.81 e

Table 4. THE STATISTICAL ANALYSIS OF FEED EFFICIENCY ( Ky feed
/Kg gain DURING 2nd PERLOD.

S.V d.f sS MS F
&
Between treatments 2 1.70212 0.85106 0.458 NS
Residual 18 33.44900 1.858278

Total 20

i



~111-

Ly Live body weight .E}’" iy 5 o
o ~ 1 ™ o [ ~ o
s I il T i o
) . v - r T + T r
& ais
©
fa 1]
g
Lo 1
o e
]
w
e & B
g
Q
n
tnyi =p—
-
I
0
mn
2 are|'™
" o
e} (2l {D
— 0
m 3 (&l
5 A -
m .. o |
o] fVa)
(o]
Lail
(8] —
3 .
cC ] i &
B0l o
~ 6 —_—
it
m ()
g 0
')
:3 D
o S
5 o
) 0.
o
o
o .
v -5
e
m
i
’-’3.
2 |
(] :
“5 & l
i cC O ™
] T-BE
" ¥, I .
o
n
o
n

*squE



-112-

et et
I WOPWE iy VRSN e b s 1 aadl el I PR DTN o
Pt B TN PSS |

f—-’l_-u L..éj‘fll-l__n_’: olnts [ .)E).}Jl._‘)._._-ﬂ 3 gas-o L’.AD-JJl.J_._:
5, elidl bl — ast 1 a1

b e Lo rLl:.L_i_ll az Laoloe>, s> T W NI | R U_é‘ r_;;;_“....l

e L}SJ}U‘L:CJ)L"‘}'J":‘-..’;LE“L;J‘ : VWl g L JS 000
J._s__..Ju»SC.JO__._".fro f'l._\s._':._.-l (‘_-‘(UJJ 3,05 ) r‘-—"*o—..-:v_r-'i \ Y
‘.__,,._.t..,.l Yo Bded Aol 3,09 s s t___,._.L..{ 1 bae) Bnas i 2otlesl)

. as gaxodl adle 9 k-ﬂ:.JJ_,._LJ daeS as gotl Gl pastal ab g
asladl s geaeld ol Guo pladzuw e o o = J¥! sl st
b ,oadl 3 gl 3,001 Eaa bl A5y = -l ,_-,__,._";_.,r.Ji wlalmal e
. asLhl e U,JJT_H Jystedt otz (WS

¥l st J¥s Loy o pxS ) 'i:u'H_P odesdl add O3,
Jy—Sbladl ot , ais dasladl Bynddt B Lol o esed! JsSLe plasd
RN g S| ST T v s e
peolonll g2 VEY VE1 2 1wE oosdtd deese)! dal b yie 050

o2l 3ol oy of oty Lyt byloe R R sl dael
— Bn 3 daldl Jome e Sf e P ol 3E¥= P i
JyonSI s gores L.l I L | R et el R oo
{ Vo bpmi Buis 35 pl Al ol delsbda e e bl s

i Lﬁ,_.l_}L_.H.slﬁ_,Lu__l oMol Bo ol P | PPV | S PES RO E
anladl Bymadl B ayS el ol gadl plassl Lol Saedl soudl il 5o
e Nead! elaloel dbaty sl Jysladl 3ol S ol ads
8 L | .J._\-I.-o ULS}t_uuL_-A ey = _,.n—-d..!-.!.n s thbel & L)—""J_)-"“lJMLbJ‘
el J3me (e Lice o3 Leyadt 3 o2t 93 oo R sy

3.3

L]



