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’!‘HIRTY-’I'WO Rahlmany male of 6 moath-old were alloteg
into 8 equal groups. The animals received wheat straw tations
witheut nitrogen (N.) supplementation or with a supplement of urea,
untreated casein (UCAS), formaldehyde ireated cascin (FCAS),
urea -+ FCAS, untreated deccrtecated cotionseed meal (UCSM),
formaldehyde ireated decortecated cottonseed meal (FCSM) or
urea -- FCSM., The experimental period lasted for 12 weeks,
The results showe d that highest feed intakes were cecorded for lambs
given wheat siraw supplemented by FCSM or FCAS in the presence
of ured or the absence of it.  Intermediate intakes were vecorded for
animal given wheat straw supplemenied by UCSM, UCAS or urea
anly.Lowest feed intakes were recorded for Lambs given  wheal
straw only.

Animals given wheat straw without N-supplementation lost
weight and the mortality rate of this group was high., The addition
of 2% urea only, UCAS or UCSM caused a vemarkable increase in
daily gain. Supplementation of wheat straw diet with FCAS or
FCSM greatly inereased daily gain (P<0.05) compared with  that
recorded lor the groups given urca, UCAS or UCSM, The inclusion
of urea with PCAS or FOSM sigaificantly improved lamb perfor-
mance compared with most other treatments, Animals given wheat
straw supplemented by urea |- FCAS showed the best feed
sfficiency value Poorest feed efliciency value was recorded for the
animals given wheat straw supplemented by urea only.

The present siudy demonstrated clearly the potentiality of
using urea, natural or protected proteins in improving intake énd
utilization of poor yualily roughages by sheep,lt also showed
the superiority of animal protein on plant protein in this respect.

Preston (1981) stated that fecding strategies in tropical developing countries
must be based on concepts different from those in developed temperate countrics
Most of the available agriculture waste materials should be properly used as
animals feeds, to ensure maximum livestock production from minimum land
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and resources available. Various approches have been attempted to improve
utilization of these agriculture waste materials especially poor guality roughages
by ruminants.

Protecied proteins have recently been considered as one of the most
important supplements for raising the nuteitive value, inereasing food intake
of poor quality roughages and improving animal performance (Ferguson ef al.,
1967 ; Sharma et af, 1972 ; Fichocy ef al, 1973 ; Kempion and Leng, 1979
and Kempton ef al., 1977 and 1979. In a previous work (Soliman ¢f a/., 1985)
supplementing wheat straw by urea, unprotected or protected protein sources
improved greatly nutrients digestibility and nitrogen utilization by growing
lambs. The present work is therefore designed to examine the effect of urea,
natural or protected proteins of animal or plant origin, on feed intake and the
performance of growing lambs given wheat straw as the main feed.

Materials and Methods

Feeding trials were carried out with growing Rahmany lambs. A basal
ration of wheat straw was used to study the effect of supplementation with urea,
unprotectsd or protected protein sources {plant or animal origin, given alone
or in combination, on daily gain, food intake and cfficiency of feed ufilization
of lambs given these rations.

Animaly

Thirty-two Rahmany male lambs, of about 22 kg live weight and 6 month-
old, were purchased from the Ministry of Agriculture (Sakha Station, Kafr
El-Sheikh, Egypt) and transported to the Experimental Farm Station of the
Fac. of Agric. Ain Shams Univ., Shoubra El-Kheima Cairc. They were
kept in the experimental farin station under veterinary medical care for a
preliminary period of 15 duys during which they received herseem hay plus
the Co-on concentrate mixture at the rate of 300 g concentrate/head/day and
the hay was given ad-lib.

Managemeni

At the end of the preliminary period (15 days),the animals were divided
according to their body weights in 8 groups of four lambs cach, and
within groups assigned at random fo receive one of eight experimental rations.
Each group was kept in a separated brick made pens. The animals were wei-
ghed weekly during the growth trial before the morning meal. The growth trial
lasted for 12 weeks. The animals were offered their diets ad-lib twice daily in
equal parts at 8.00 and 17-00. The amount of rations offered was adjusted
every 4 weeks to ensure that the rations were in excess of the voluntry intakes
of the animals. Water and salt blocks were available freely to the animals.

Representative samples of raiions offered were taken every day for DM
determinations. Residual rations were weighed every day during the experi-
mental period, and representative samples were taken for DM delerminations
(according to A.O.A.C. procedures, 1970). Feed intake was calculated (on
DM basis) as the difference between rations offered and residues.
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Experimental rations

Eight different experimental rations were tested in this experiment. They
were based mainly on chopped wheat straw given ad-lib asa basal ration.
A supplement of co-op feed mix. was given at the rate of 100 g DM/animal/
day to cach animal. Supplements of urea, formaldehyde treated or untreated
casein or decortecated cottonseed meal (D.C.S.M.) or combinations of them
were added to the basal ration according to the treatment as shown below,

Ration No

I.  Wheat straw (basal ration).
Wheat straw -+ 29, urea (20 g urca per kg wheat straw) spray.

3. Wheat straw -- untreated casein which calculated to supply the same
amount of nitrogen derived from urea as in ration 1l

4. Wheat straw -} casein treated with 17 formaldehyde (protected casein)

calculated to supply the same amount of nitrogen derived from wurea or

untreated casein (rations Il and III).

Wheat straw |- 2%, urea - protected casein similar to that in ration 111

(il Wheat straw - untreated D.C.S.M calculated to supply an amount of
nitrogen equal to that of 29/ urea.

7. Wheat straw -~ 17, formaldehyde treated D.C.S.M. (protected D.C.S.
M.) calculated to supply an amount of nitrogen equal to that of 2%/ urea.

8. Wheat straw |- 2% urea - protected D.C.S.M. similar to that of
ration VII.

wn

Ground co-op-feed mix. consisted of 37% undecoriecated cottonseed
meal, 259 ground yellow corn, 159 rice germ meal, 3% molasses, 15% wheat
bran, 57, lime stone and minerals El-Sabe Tanta feed mill co. was added to
the 8 experimental rations at a level of 100 mg DM/head/day.

Urea was dissolved in a proper volume of water then sprayed on wheat
straw mixed properly and left to dry in the sun for two days. Sodium sulfate
was dissolved in the urea solution at the rate of 109 sulfur of the nitrogen
supplied by urea.

The amounts of co-op-feed mix. and protected or unprotected protein
sources were added to diluted cane molasses (calculated to provide 2% of the
weight of wheat straw) to ensure good mixing and the mixture was mixed
again with wheat straw according to the treatment.

Methods used for casein and D.C.S.M. protection

Casein was treated with formaldehyde according to the procedure of
Ferguson et af., (1967). Decortecated cottonseed meal was sprayed witha
formaldehyde solution (40 %) calculated to provide 1 gm formaldehyde/ 100
gm protein. The treated D.C.S.M. was stored for 7 days in plastic bags in
room temperature before being used. (See Soliman ef al 1983).

Egypt. J. Anim. Prod. 25, No. 1 (1985)
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Ntatistical analysis

Data obtained for daily gain were statistically analyzed according to Sned-
ccor and Cochran (1967).

Resulis
General

Two animals died in the last 4 weeks of the experiment, from the group
given the control diet (wheat straw), because their feed intakes were very low
and their body weight losses were very high. The remaining animals in this
group although lost weight during the trial yet they completed the experim-
ental period and this will be discussed in more details in the discussion. A part
from this all other animals completed the experiment with no health problems.

The experimental period which lasted for 12 weeks was divided into two
periods mainly the first 6 weeks of the experiment and the last 6 weeks of it.
Results concerning, feed intakes, daily gains and feed efficiency values were
therefore calculated for the two periods and over the entire experimental period,
and the data recorded are presented in Table 1 and 2
| . Feed intakes

Lo First experimenial period

During the first experimental period absolute DM intakes (g/ animal
day), for the eight groups of lambs ranged from 640 to 1120 g/ animal /[ day.
Highest DM intakes were recorded for animals given wheat straw  sprayed with
2.0 % urea and supplemented by formaldehyde treated casein (FCAS) or
cottonseed (FCSM) meal (Treatments 5 and 8), followed by those given wheat
straw (No urea) supplemented with FCAS or FCSM (Treatments 4 and 7) and
was lowest for those given wheat straw only, wheat straw supplemented by
urca or unireated casein (UCAS) or untreated cottonseed meal (UCSM )
(Treatments 1, 2, 3, and6).

A trend similar to that recorded for absolute feed intakes was recorded for
intakes/ K.gw™?5 except for groups given wheat straw only or supplemented
by FCAS, which showed somewhat higher values,

1.2+ Second experimental period

During the second experimental period, highest absolute DM intakes
were recorded for groups given wheat straw supplemented by FCAS
or FCSM or either supplements by urca (treatments 5, &, 4, and 7), followed
by those given wheat straw supplemented by urea, UCSM or UCAS (Treatments
2,6, and 3) and was lowest for the control group (Table 1). These results showed
that absolute feed intakes improved for all groups of animals during the second
experimental period compared with the first one except for the control group
in which feed intake was greatly depressed during this period. The magnitude
of improvement was greatest for lambs given diets 2 and 3, intermediate for
those given diets 4, 7 and 5 and was lowest for those given diets 6 and 8.

Egypt. J. Anim. Prod. 25, No. 1 (1985)
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A trend similar to that recorded for absolute intakes was recorded for
DM intakes / kgW °.75 during the second experimental period.

L.3. Entire experimental period

Data recorded for absolute DM intakes over the entire experimental period
(Table 1) was a reflection to those recorded during the first and second experi-
mental periods, being highest for lambs given wheat straw supplememeted by
FCSM or FCAS in the presence of urca or the absence of it (Treatments 8,
5,4 and 7). Intermediate intakes were recorded for animals given wheat straw
supplemented by untreated CSM or CAS (Treatments 6and3), followed by those
given wheat straw supplemented by urea. Lowest feed intakes were recorded
for tambs given wheat straw only (control group).

2. Daily gains

Data concerning changes in body weight gains along with feed efficiency
recorded during the different experimental periods for lambs given the diffe-
rent nitrogen supplements are presented in Table 2,

2.1 First experimental period

The results showed that lambs given the control ration (Treatment I)
lost weight (-35 g/ day) during this period. The addition of 2.0 % urea only
(Treatment 2), caused a remarkable increase in daily gains from -35 to - 56
¢/ day. Inclusion of either UCAS (Treatment 3) or UCSM (Treatment 6)
greatly increased daily gains from - 35 g/ day (Treatment 1) to + 75 or - 71
g/ day (Treatments 3 & 6). Daily gains of the group given the casein supplem-
ent were however somewhat higher than that of the group given the cottonseed
meal supplement.

Supplementation of wheat straw diet (basal ration) with FCAS or FCSM
greatly increased daily gains (Treatments 4 & 7). This increase exceeded that
recorded for the groups given the UCAS or UCSM (Treatments 3 & 6).
The improvement achived with protection of casein was higher than that achived
with protecting cottonseed meal (43 vs.23 %) over the non-protected materials.

The inclusion of urea with protected casein (Treatment 5) or cottonseed
meal (Treatment 8) caused a remarkable increase in daily gains which mounted
to 40 7; for casein and 37 % for cottonseed meal over the groups given prote-
cted proteins only.

When these results were compared with the daily gains recorded for group
given wheat straw supplemented by urea only it was evident that the inclusion
of FCAS or FCSM caused an improvement of 168 % and 113 % over the urea

supplemented wheat straw group. Treated casein was more effective than
treated cottonseed meal in this respect.

Egypt. . Anim. Prod. 25, No. 1 (1985)
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TABLE 2.  Average daily gain and feed efficiency (F.C.) recorded during the different
experimental periods for growing lambs given rations comtaining diffevent
nitrogen supplements.

First period Second period | Whole perlod
Treatment number !— SR - ‘— e e
ADG | Fe* |ADG | Fe* | ADG |p.er
B __‘r“__ | | — ,g[g L
I Wheat straw . . . . . s o] =38 — | 7 | -53A-B|
2. Wheatstraw f wea . ... 56 87| 78 87| ®| 51
3. Wheat straw-+untreated casein 75 99 91 | 9.8 giBb | g3
4. Wheat straw--treated casein ., 107 | t1.0 125 10.9 1165:¢ 1.0
5. Wheat gtraw 4-urea - {reated : c
casein . . . . . h— 150 | 133 164 | 135 | 1579% | 139
6. Wheat straw | decortocated ! | B b ‘
cottonseed meal (D.C.S. M) . . 71| 9.4 8l 9.5 | 7l 9.5
| .
7. Wheat straw -treated D.C.S.M, | 87 ‘ 2] w1 100 | 943 |01
| i
8. Wheat straw-|-urea--freated B
D.CSM. . . .. .. ... ... 119 ‘ 10.6 | 123 10.9 1217 | 10.8

a.b  Moeans with different superscripts are significantly (P<0.05) different.

AB,C Means with different Superscripts are significantly (P<0 01) different.
* g, gain/100g DM intake.

2.2. Second experimental Period

The group given the control ration continued to loose body weight during
this period. Body weight losses recorded during this period was twice as much
as that recorded during the first period.

Daily gains recorded for the other 7 groups followed a trend  similar to
that recorded during the first period. There was however, a general improve-
ment daily gains during this period compared with the values recorded dusing
the first period. The magnitude of improvement was greatest for the group
given urea supplemented wheat straw, intermediate for groups 3, 4. 5, 6 and
7 and was least for group 8 ( urea | FCSM ).

2.3, Whole exp erimental period

Daily gains recorded during this period was a reflection to that recorded
during the first and second experimental periods. Statistical analysis showed
that differences between the control group and all other groups were  statisti-
cally significant (P<0.01).

Egypt. ]. Anim. Prod. 25, No. 1 (1985)
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Differences between the groups given urea only or either UCAS or UCSM
(Treatments 2, 3, & 6) were not statistically significant. Differences between
groups 4, 7 and 8 (FCAS, FCSM or FCSM - urea) and all other groups were
statistically significant (P<C0-05).

Animals given wheat straw supplemented by wrea and FCAS showed the
highest daily gains compared with the other groups (P<0.05 & P<0.01).

3. Feed efficiency

As the group given the control wheat straw diet lost weight during the
Is7, 2nd and over the entire experimental period, therefore no feed efficiency
values were calculated for this group.

3-1- First experimental period

Animals given wheat straw supplemented by urea and FCAS (treatment
5) showed the best feed efficiency value, followed by those given treated or
untreated casein or cottonseed meal or those given FCSM -+ urea. Poor-
est feed efficiency value was recorded for the group given treatment 2 (urea
supplemented wheat straw only).

3.2, Second experimental period

Results recorded for feed efficiency during this period followed a trend
similar to that recorded during the first experimental period. No dramatic or
nearly very little changes were recorded in the feed efficiency values during this
period compared with the first period.

3.3. whole experimental period

Values recorded for feed efficiency over the entire experimental .period
were nearly similar to those recorded during the sz or 2nd experimental
periods and followed similar trends.

Differences in feed intakes, daily gains and efficiency of feed utilization
were statistically significant (P<(0.05) throughout the different experimental
periods.

Discussion

As the trends recorded for feed intakes, daily gains and efficiency of feed
utilization during the two experimental periods were nearly similar, the discus-
sion, therefore will be limited to the data recorded over the entire experimental
period only.

_ The present results showed clearly that un-supplemented wheat straw when
given as the main feed to growing lambs resulted in low feed intakes, body
weight losses and high mortality rate. Similar results have been reported by

Egypt. J. Anim. Prod. 25, No. 1 (1985)
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kempton and Leng (1979) for lambs and Dolberg et al., (1981) for cattle. This
was expected since many workers (Balch, 1950: Campling et al., 1962; Van
Soest, 1964; Baile and Forbes, 1974; Jackson, 1977; Kempton and Leng, 1979,
Preston, 1981; Dolberg et al., 1981 and $rskov, 1982) have shown that low energy
density, low nitrogen content along with high fiber contents of poor
quality roughages are the main constraints limiting their use as main diets for
ruminants. This was substantiated by the low value obtained for nutrients
digestibility and N-balance recorded for lambs given this dict (Soliman er al.,
1985). The decreased animal performance may have been related to the
possibility that N-requircments for rumen micro-organisms may have not been
met on the un-supplemented wheat straw treatment.

LEffect of urea supplementation

Urea supplementation to wheat straw, (Treatment 2) significantly improved
feed intakes and daily gains. Similar results have been reported by Campling
et al., (1962); Hemsley and Moir (1963); Kempton and Leng (1979) and Kemp-
ton et al., (1979) for animals given low quality roughages supplemented by
urea. The improved animal performance with urea supplementation may
have been due to the possibility that the requirements of N for rumen
microbes have been at least partially or completely met Krause and Klopfens-
tein, 1978; Kempton and Leng, 1979 and Soliman ez «l., 1983). This assump-
tion was substantiated by the improved feed intake and daily gains, recorded
for this treatment compared with the control treatment.

Effect supplementation by untreated casein or D.C.S.M.

The results obtained in this experiment showed that supplementation by
casein or D.C.S.M. slightly improved lamb performance over that recorded
for urea supplementation. This improvement was slightly higher for t(he
casein than the D.C.S.M. supplement. The improved animal performance
associated with natural protein rather than urea was not clear. Hume (1970)
showed that microbial yield was considerably greater when casein was the main
dietary N source compared with urea. Maeng and Baldwin (1976) showed
that the replacement of 25 % of the dietary urea N by a mixture of amino acids
doubled microbial biomass. The results of Hume (1970) and Maeng and
Baldwin (1976) may explain the improved animal performance with casein or
cottonseed meal supplementation.

The slight improvement in animal performance with casein compared with
cottonseed meal supplementation may be considered as an indicative to certain
essential amino acid requirements by the rumen micro-organisms. Apart
from other essential amino acids, casein contains higher concentrations of sulfur
containing amino acids than D.C.S.M. (See Schaible, 1970), and this may
explain the improvement in animal performance for the cascin group over the
D.C.S.M. group. The possibility that differences in the type of branched
chain fatty acids produced from deamination of casein or D.C.S.M. in the
rumen and required by rumen micro-organisms, may have also been respon-
sible for the slight differences obtained between the two supplements, can not
be ruled out (Qrskov, 1982).

Lgypt. ]. Anim. Prod. 25, No. 1 (1385)
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Effect of supplementation by formaldehyde treated casein or D.C.S.M.

Supplementation with protected casein or D.C.S.M. significantly increa-
sed lamb performance in terms of feed intakes, daily gains and feed efficiency over
those given urea or unprotected casein or D.C.S.M. Similar results have been
reported by Reis and Schinkel (1263); Ferguson et al., (1967); Peter er al.,
(1971); Sharma et al., (1972); Faichney er al., (1973); Faichney and Davies
(1973); Reynolds et al., (1978); Kempton and Leng (1979) and Kempton ef al.,
(1979).  This has been explained on the basis of improved N-status of the anim-
als (Egan and Moir, 1965; Egan, 1966; Weston, 1971; Faichney and Weston,
1971; Weston, 1973; Faichney, 1974; Egan, 1977 and Kempton and Leng,
1979).

The slight improvement recorded for the group given protected casein over
those given protected D.C.S.M. may have been partially related to differences
in the extent of protection achived for the two protein sources. According to
the method used for casein protection (Ferguson et af, 1967) formaldehyde
treated casein was only slightly degradable (4.0 % after 24 hr. of incubation
In-Vitro), while that of D.C.8.M. reached 60 to 75 % after 12 and 24 hrs. of
incubation. Although both methods may not accuratly be indicative to the
actual dagradability of both protein sources (Grummer and Clark 1982),
they still can be used as a guide line to the extent of degradability of both protein
sources. Inother words, itis possible to speculate that degradability of treated
cascin was lower than that of D.C.S.M. It follows that more casein protein
may have reached the abomasum and the small intestine compared withD.C.8.M
(Crooker ef al.,1983)and this may have been responsible for the improved animal
performance with protected casein over that achived with protected D.C.S. M.
In this case the improved animal performance with protected casein may well
be the resultant of differences in the amino acid profile resulting from partial
degradation in the rumen and digestion in the small intestine of both protein
sourees.

Effect of supplementation with both urea and protected proteins

The results obtained in this study showed the superiority ofthis treatment
over all other treatments studied. Similar results have been reported by
Bgan and Moir (1965); Kempton and Leng (1979), Kempton ez a/.,(1979) and
Stock et al., (1981). This was probably related to the possibility that addit-
ion of urea may have satisfied the microbial need for N on one hand and prot-
ected proteing may have satisfied at [east partially the need of the host animal
for proteins on the other hand. The superiority of casein over D.C.8.M. in
supporting animal performance in the presence of urea may have been due to
differences in amino acids composition between the two sources as discussed
carlier.

Finally, the present results demonstrated clearly the potentiality of using

urea, natural or protected proteins in improving intake and utilization of poor
quality roughages, by sheep. It also showed the superiority of animal protein

Egypt. J. Anim, Prod. 25, No. 1 (1985)
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on plant protein in this respect. These results are of great importance
in the light of the recent trends adopted towards making best use of the
available farm by-prodncts as animal feeds in Egypt (See El-Shinnawy and
AbouRaya, 1983 ; Hathout and El-Nouby, 1983 and Abou El-Naga, 1983).

Techniques such as urea supplementation, liquid supplements of wurca-
molasses, alkali treatment with urea (followed by storage} or ammonia with
its different forms on farm or factory levels and/or other  supplementaticns
such as energy, natural or proiected proteins should be considered if best use
of farm by-products is to be achived.
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