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WENTY-FOUR. growing Rahmany male Jambs <& menth-old

were alloted inte 8 equal groups,  The animals received wheat
straw rations without nitrogen (N.) supplementation or with N.
supplements « f urea, untreated casein (UCAS), formaldehyde treated
casein (FCAS), urea + FCAS, untreated decortecated coltenseed
meal (UCSM), formaldehyde treated decortecated cottonsced meal
(FCSM), or urca - FCSM, The experimental period lasted for
12 weeks: The digestibility and N-balance trials were carried out
at the end of the 1sz, 5¢4 and 91kt weeks of the experimental poriod.
The results showed that supplementation by urea, UCAS or UCSM
increased nutrients digestibility compared with the results recorded
for the control grovp  Animals given the FCAS or FCSM supple-
ments showed higher values for nutrients digestibility compared with
those given urea, UCAS or UCSM supplements. Supplementation
by both urea and FCAS or FCSM increased greatly nutrients dige-
stibility compared with the values obtained for all other diets.
Digestibility values recorded for FCAS diets were somewhat higher
for nutrients digestibility than those recorded for FCSM diet.
Animals given no N. supplementation were in negative N-balance,
while the other groups were in positive N-balance supplementation
by FCAS or FCSM slightly improved N-balance compared with
the groups given urea, UCAS or UCSM. Lambs given the FCAS
ar FCSM in combination with urea showed the highest values for
N-balance compared with the other groups.

The present study demonstrated clearly the potentiality of using
urea, natural or protected protein in improving nutrients digestibility
and N-utilization of poor quality roughages by sheep. It also showed
the superiority of animal protein on plant protein in this respect
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Lack of concentrate feeds for ruminants in Egypt hias emphasized the need for
improving both the quality and intake of poor quality roughages by these
animals. This can be achieved by physical or chemical treatments such as
alkali treatment (See Jackson, 1977 and 1978).

Recent work (Kempton and Leng, 1979 ; Knipfel et al., 1981 ; Martin
et al., 1981 ; Shoukry, 1982 and Soliman ez al., 1984 a) suggested that supple-
menting ot spraying poor quality roughages with urea or urea solution can be
an alternative method to alkali treatment which may involve different hazards
for both human and soil (Jackson, 1977 and 1978). Also supplementation
with protected protein has been found to improve feed intake,nutrients digesti-
bility and nitrogen utilization of poor quality roughages by ruminants (Reis
and Schinkel, 1963 ; Ferguson ef al., 1967 ; Faichney and Weston, 1971 : Fai-
chney et al, 1973 ; Kempton, ef al., 1979 and Kempton and Leng, 1979).

Formaldehyde has been shown to be an effective mean of protecting die-
tary protein without rendering it indigestible in the small intestine (Ferguson
et al.,, 1967 and Reis and Tunks 1969). The method and level required for
protecting different protein sources from rumen degredation by formaldehyde
have been examined by many workers (Reis and Schinkel 1963 ; Ferguson ef
al.,, 1967 ; Peter et of., 1971 Faichney and Davis 1973 and Reynolds er al.,
1978).

The present work was therefore carried out to examine the effect of su ppl-
cmenting poor quality roughages (wheat straw) by urea, unprotected or prote-
cted protein sources (plant or animal origin) on nutrients di gestibility and nitro-
gen utilization by growing lambs.

Materials and Methods

Method of protein protection

Two profein sources mainly casein as an animal protein source and decor-
tecated cotton seed meal as a plant protein source available in Egypt were exam-
ined in this study.

Casein was treated with Formaldehyde according to the procedure of
Ferguson et af., (1967).

Decortecated cottonseed meal (D.C.S.M.) was sprayed with different le-
vels of formaldehyde (40%) calculated to provide 0.5,1 and 1.5 gm formalde-
hyde/100 gm protein.  The treated D.C.S.M. was stored for 7 days in plas-
tic bags in room temperature before being used. Dacron bag technique
(Qitskov er al., 1980) was used for determination of I Situ dry matter (DM) and
Nitrogen (N) disappearance in the rumen of cannulated sheep for untreated
or formaldchyde treated D.C.S.M. at different intervals mainly 4, 6, 8, 10,
12, 16, 20 and 24 hr. This technique was used for determination of the praper
fevel of formaldehyde required for treating D.C.S.M,
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Five mature male Ossimi sheep of about 40-50 kg live weight and 2 years
of age were fitted with rubber rumen cannulae of about 5 cm internal diame-
ter. The animals were maintained on a basal diet of berseem hay given at a
rate of 2-5% of body weight /head/day in two equal meals, mainly at .00
and 17-00 hrs. They were given access to water tu rice daily.

About 5 gm of the grinded samples were weighed in each bag which was
tied with nylon string. The other end of the string was tied to the top aver
the cannula through a wire hook fitted io it. The required number of bags
were incubated in the rumen of each sheep (not more than 5 bags) for the reqg-
uired period of incubation. Each sample was weighed in 3 bags for each inco-
bation period and incubated in 3 sheep (triplicates). After the required pe-
riod of incubation, the bags (3) were removed from the sheep (3) and washed
throughly in running tap water. They were then dried in an oven at 60°
for 48 hr.

Disappearance of DM was calculated as the difference in weight of the sam-
ple before and after incubation. The remaining material in each of the three
bags (triplicate determination for each incubation period) were pooled toge-
ther, finely ground and its N content was determined. Disappearance of N
was calculated as mentioned above for DM,

Digestibility trials

Digestibility trials were carried out with growing Rahmany lambs to deter-
mine nutrients digestibility and N-balance for 8 different experimental rations.
A basal ration of wheat straw was used to study the effect of supplementation
with urea, unprotected or protected protein sources (plant or animal origin),

given alone or in combination, on nutrients igestibility and N-balance of lambs
given these ration.

Animals and their management

Twenty-four Rahmany male lambs, of about 22 kg live weight and 6
month-old, were used in this experiment. The animals were divided according
to their body weights in 8 groups of three lambs cach, and within groups as-
signed at random to reccive one of cight experimental rations. Bach group
was kept in a separated brick made pens for an experimental period of 12 wecks.
The animals were offered their diets gdtlib, twice daily in equal parts
daily in equal parts at 8.00 and 17.00 . Water and salf block were availuble
freely to the animals. Bight animals (one from each group} were kept in meta-
bolic crates for a preliminary period of 15 days and 7 days for faeces and
urine collection. This procedure was repeated three times of 8 animals at the
end of the lst, 54 and 9 weeks of the experimental period.

During the collection period, facces and wrine were collected once daily
at 8.00. Sample from rations offered, residues and facces were taken, finely
ground and kept in tight plastic containers for chemical analysis. Urinary
samples were taken and kept in tight bottles at -1-1° until nittogen determi-
nation was done,

Lgypt. . Anim. Prod. 25, No. 1 {i1985)



140 HS, SOLIMAN ez al,

Experimental rations

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

Ration
No.
I Wheat straw (basal ration).

Il Wheat straw - 297 urea (20 gm urea per kg wheat straw) spray.

[T Wheat straw - untreated casein which was calculated to supply the same
amount of nitrogen derived from urea as in ration 11,

IV Wheat straw /- casein treated with 1% formaldehyde calculated to sup-
ply the same amount of nitrogen derived from urea or untreated casein
(rations II and III).

V' Wheat straw | 29 urea - protected casein similar to that in ration 111.

VI Wheat straw -' untreated D.C.S.M. calculated fo supply an amount
of nitrogen equal to that of 2% urea. ;

VII Wheat straw - 1% (ormaldehyde treated D.C.8.M. calculated to supply
an amount of nitrogen equal to that of 2% urea.

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

Urea was dissolved in a proper volume ol water (50 gm/ Liter) then spra-
yed 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 10% of urca
DM.

The amount 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 with
wheat straw according to the treatment.

Chemical analysis
Dry matter, CP, CF and Ash of the ration used, facces, residues and DM
and N content of sample of protected or non-protected D.C.S.M. before and
after incubation ; and urinary N were determined according to A.O.A.C.
(1970) procedures.
* Consisted of 37% undecortecated cottonseed meal, 25% ground yellow corn, 159,
rice perm meal, 3% molasses, 15% wheat bran, 5% lime stone and minerals
El-Sabe Tantg feed mill Co,
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Statistical analysis

Data obtained for nutrients digestibility and N-balance along with that
of In Sity DM and N-disappearance were statistically analyzed according to
Snedecor and Cochran (1967).

Results

|. Protection of casein and cottonseed meal proteins from rumen degradation

1. 1. Caysein

Casein protein was protected from rumen degradation using the method
deseribed by Ferguson et al., (1967). No In-Situ studies have been done to
determine disappearance of casein in the rumen because of difliculties encoun-
tered in incubating untreated or formaldehyde treated casein in the rumen.
Incubated samples of casein formed a jelly like material in the dacron bags
and this led to large variations in determining DM and N-degradability bet-
ween animals and between bags incubated in the same animal. A part from
possible differences between bags in fermentation rate in the rumen, washing
of the bags after incubation represented also a serious problem. It was
therefore decided to use the method of Ferguson et al., (1967) for casein.
These results showed that, although dacron bag technique is a very useful tool
in measuring rate and extent of disappearance of different feeds, it cannot be
used with casein.

1.2.  Decortecated cottonseed meal (D.C.S.M.)

Problems similar to those reported with casein were not encountered with
D.C.S.M., and in this case the dacron bag technique proved to be a very use-
ful tool.

Results of /u Situ disappearance of untreated or treated D.C.S5.M. with
different levels of formaldehyde increased significantly (P<C 0.01) as the period
of incubation increased from 4 to 24 hr. Rate of disappearance of DM and N.
in all cases was highest during the first 4 hr. (see Tables 1 and 2}.

In Situ disappearance of DM and N of D.C.S.M. decreased significantly
(P~ 0.01) with increasing the level of formaldehyde up to 19 (see Tables 1
and 2). No significant difference in DM and N disappearance were detected
between | and 1 .5% formaldehyde level, indicating that the 19 level of formal-
dehyde was suitable for treating D.C.8.M. under the present experimental condi-
tions. This level was therefore used for treating D.C.S.M. used in the digesti-
bility and N-balance trials and was compared with casein treated with formal-
dehyde according to Ferguson er al., (1967) as mentioned earlier in the materials
and methods.

2. Nutrients digestibility

Results concerning nutrients digestibility and N-balance values recorded
for lambs given different nitrogen supplements are presented in Table 3.
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TABLE 1. In St DM disappearance (%) of treated or imtreated dumrtewted-.mﬂbu-
seed meal with different Jeyels of formaldehyde at different incubation periods

Incubatior period (hrs.)

Treatment
4 i) 8 10 12 16
Control . . . . . 37.6 | 40.5 | 50.5 | 54.4 58.9 | 59.5
BE wwuni - {090/ 021 4-0.61|+0.47) -0 30/ 4-0. 33
149 Formaldehyde | 27.3 30.7 | 45.1 | 44.7 | 53.8 53.7
SE. . ... .. =0.56(+0.27(4-0. 55/ 4-0. 06|40 37| 4-0. 29
1% Formaldehyde 25.3 1 26.2 | 39.5 | 42.5 46.7 | 49.9
SE. . ..., 4020 =0.23|40. 15(4-0.47|+-0.7%6 +0.12
1% % Formaldehyde | 24.7 24.7 1 32.7 | 38.2 | 48.4 | 53.5
S.E I:I_-O. 15/-0.75|4-0. 26 +0.46|--0. 38|40, 51

f

Mean

A,B.C Means with different superseripts are si

S.E. Standard error.

TABLE 2. In Situe N-disappearance %

enificantly (P < 0.01) different,

of (reated or untreated decortecated coftonseed

meal with different levels of formaldehyde at different incubation Periods,

Treatment

Incubation period (hrs.)

T =T ] Mean
4 61 8|10 | 12| 16 | 20 | 24
| 3581481 156.6 162.3 | 78.2 | 75.5 | 79.5 | saa | 64.4A
0. 48 0.58)4:0.98|+0. 29/ 0. 58| 10,30 0. 35| -0, 20
29.8 | 37.5 | 56.0 | 5.6 | 61.6 | 68.9 | 76.3 | 81.6 | s5.4B
=0.06|0.63:0.58 -0 61| 0. 38| +0, 30| 0. 29| 0. 32
29.1 130.9 1455 | 52.8 | 59.4 [ 64.1 | 71.6 | 75.5 | 53.6C
:0.06|4:0.43!:4:0.52| 0. 58| 0. 60| 0. 5214-0.41 | 4.0 43
29.5 | 27.8 ’ 41.1 1 53.2 160.3 {652 (7.1 | 76.8 | 53.4C
4030 io_.oe]iu.m 40.66!+0.20/-+-0.22 10-38|¢0-44i
! , |

A.B,C Means with different superscripts gregig

SE = Standard error,
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TABLE 3. Nufricats digestibility and N-balance recorded on lambs given ra2tiops
containing different nitrogen supplements.

| Nautrients digestibility %/,
i i _ N-balance g/
Treatment number A e Animal/day

e ____(_._ S| | .. .

1

A
46.4 | 53.2 —0.22

. Wheatstrew. . . . . . 50.6 | 54.2

2. Wheat straw + urea ., . . . . . . 54.5(61.0 | 57.5 [60.1 | .03
3. Wheat straw luntreated casein ’ 54.8 | 62.9 [ 57.0 | 62.7 1.o7 P
4. Wheat straw-+treated casein . . . .il 57.8 | 63.1 | 59.6 | 63.4 116

5. Wheat straw-furea -treated casein ‘ 59.6 | 64.6 | 67.7 | 67.5 2.12™"

6. Wheat straw-decortecated cottonseea | ABb
meal (DCSM) . . ., . o | 547 | 60.8 | 575 | 502 ogrP
7. Wheat straw-t-treated DCSM. . . .| 5.4 | 62.4 | 61.5 | 60.9 | 1,148

8. Wireat straw-} yrea “treated D.C.g. M I 56.3 | 63.3 . 62.4 | 6.4 ! 1.6‘9H

a,b,c Means with different superscripts are significantly (P<0.05) different.
A.B, Means with different supercripts are  significantly (P<0.01) different.

The results showed that supplementation by urea only increased DM,
OM, N and CF digestibility compared with the results recorded for the
control group.

Supplementation by untreated casein (Treatment 3) or D.C.S.M. (Treat-
ment 6), caused very little change in DM, OM, N and CF digestibility compared
with urea supplementation. The group given the on-treated casein supplem-
ent (Treatment 3) showed slightly higher values for OM and CF digestibility
compared with the groups given urea (Treatment 2) or untreated D.C.S.M.
(Treatment 6).

Animals given the formaldehyde treated casein supplement showed higher
values for DM, OM, N and CF digestibility compared with those given the urea
supplements.

Digestibility of DM, OM, N and CF recorded for the treated casein gr-
oup was slightly higher than the values obtained for non-treated casein.

Animals given formaldehyde treated D.C.S.M. supplement showed sli-
ghtly higher values for DM, OM, N and CF digestibility compared with those
given untreated D.C.S.M. supplement.

Digestibility values recorded for the treated casein diet were somewhat
higher for DM, OM and CF than those recorded for the treated D.C.S.M.
diet, which had slightly higher value for N digestibility.
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Supplementation by both urea and protected casein increased greatly
DM, OM, N and CF digestibility compared with the values obtained for urea
or treated casein dicts given separately and exceeded the values obtained for
all other diets.

Similar supplementation by urea and protected D.C.5.M: caused necarly
no change in nutrients digestibility compared with the protected D.C.S.M.
diet, Differences in nutrients digestibility were not, however, statistically
significant possibly because of large variations within groups.

3. Nitrogen balance

The results presented in Table 3, showed that although the group given
the control ration was in negative nitrogen balance all other groups were in
positive N-balance. Inclusion of urea or either untreated casein or D.C.8.M.
changed the N-balance from the negative to the positive side for all the three
groups (Treatment 2, 3 &6) with no significant differences between these three
supplements. Supplementation by formaldehyde treated casein or D.C.S.
M-slightly improved N-balance compared with the groups given urea or
untreated D.C.8.M. or casein.

Lambs given the formaldehyde treated casein or D.C.S.M. in combinat-
ion with urea showed the highest values for N-balance compared with the other
groups. Nitrogen balance values recorded for the formaldehyde treated ca-
scin group were higher than those recorded for the formaldehyde treated D.C.
8.M. group when either of them was given in combination with urea.

Discussion

The results obtained in the present study showed clearly that treating
D.C.S. M. with different levels of formaldehyde greatly decreased fn Situ
disappearance of DM and N. of D.C.8.M. Similar results have been reported
by Peter ef al., (1971) ; Faichney and Weston (1971); Sharma et al, (1972) ;
Schoeman ef gl., (1972) Lyon et al, (1976) and Solimaner al, (1984 b).
They found that treatment of protein source with formaldehyde decreased
ruminal ammoaia production, Solubility and degradability of protein sources.

The present results indicated that the 19 level of formaldehyde was suita-
ble for treating D.C.S.M. This level was therefore used for treating D.C.
S.M. used in digestibility trials. Tn these trials, treated D.C.8.M. was used as
a supplement for a basal ration of wheat straw and was compared with other
supplements such as urea, protected or unprotecled casein or uprotected
D.C.S.M. which were given alone or in combination to growing lambs in an
attempt to improve utilization of poor qualily roughages.

It may be argued that the choice of wheat straw is not a successful exam-
ple of low quality roughages since its price/ton has now exceeded that of 31_1'0—
sidised corn. However lack of facilitates for grinding and pelleting of rice
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straw which was intended to be used in this experiment led to choice of wheat
straw which is know sold in a properly ground form for use as bedding in poul-
try farms and these facilitates its mixing with the nitrogen supplement.

The present results showed clearly that unsupplemented wheat straw when
given as the main feed to growing lambs resulted in low nutrients digestibility.
The decreased nutrients digestibility may have been related to the possibility
that N-requirements for rumen micro-organisms may have not been met on
this treatment. It was also possible that lack of available energy for rumen
microbes or at the tissue level may have been responsible for the very poor
nutrients digestibility recorded for this group as also evidenced by their nega-
tive N-balance.

Urea or unprotected casein or D.C.S.M, supplementations to wheat str-
aw, (Treatment 2, 3 and 6) greatly improved nutrients digestibility and N-bal-
ance.  Similar results have been reported by Campling et al, (1962);
Ammerman er al. (1972) ; Kempton and Leng (1979) ; Knipfel et
al., (1981) ; Martin ez al., (1981) ; Shoukry, 1982 and Soliman er al., (19842)
for animals given low quality roughages supplemented by urea or unprotected
proteins. The improved nutrients digestibility and N-balance with nitrogen
supplementation may have been due fo the possiblity that the requirements
of nitrogen for rumen microbes have been at least partially or completely met
(Krause and Klopfenstein, 1978 : Kempton and Leng, 1979 ; and Soliman et
al., 1983). This assumption was substantiated by the improved nutrients diges-
tibility and pesitive N-balance recorded for these treatments compared with
the control treatment.

The slight improvement in nutrients digestibility and N-balance with ca-
sein compared with D.C.S.M. supplementation may be considered as an indi-
cative to certain essential amino acid requirements by the rumen-micro-orga-
nisms. Apart from other essential amino acids, casein contains hi gher concen-
trations of sulfur containing amino acids than D.C.8.M. (See Schaible, 1970)
and this may cxplain the improvement in nutrients digestibility and N-utiliza-
tion for the casein group over D.C.S.M. group. The possibility that differ-
ences 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 responsible for the slight differences obtained between the
two supplements, cannot be rulled out (Zrskov, 1982).

The resulls of the present study showed clearly that supplementation with
protected casein or D.C.8.M. greatly increased nutrients digestibility and
N-balance for growing lambs over those given urea or unprofected casein or
D.C.S.M. Similar results have been reporied by Ferguson et al, (1967):
Peter et al, (1971); Sharma et al,, (1972): Faichney et al.,, (1973); Kempton
and Leng (1979) and Kempton et al., (1979). This has been on the basis of impro-
ved N-status of the animals (Egan and Moir, 1965; Egan, 1966; Weston, 1971;
Faichney and Weston, 1971, Weston, 1973; Faichney, 1974; Egan, 1977 and
Kempton and Leng, 1979).
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The slight improvement recorded for the group given protected casein
over those given protected D.C.S.M. may have been partially related to difl-
crences in the extent of protection achieved for the two protein sources. It is
possible to speculate that degradability of treated casein was lower than that of
D.C.S.M. [t follows that more casein protein may have reached the abomasum
and the small intestine compared with D.C.8.M. (Crooker ef al., 1983)
and this may have been responsible for improved nuirients digestibility and N-
utilization with protected casein over that achieved with protected D.C.5.M.
In this case the improved nutrients digestibility and N-balance with protected
casein may be resulting from partial degradation in the rumen and digestion
in small intestine of both protein sources.

The results obtained in this study showed the superiority of wheat straw
supplemented with both urea aind protected proteins treatments over all treat-
unents studied.  Similar results have been reported by Egan and Moir (1965):
Kempton and Leng (1979); Kempton et al, (1979) and Stock et al., (1981).
This was probably related to the possibility that addition of urea may have
satisfied the microbial need for N on one hand and protected proteins may
have salisfied at least partially the nced of the host animal for proteins on
the other hand. The superiority of casein over D.C.5.M. in supporting nutrient
digestibility and N-balance in the presence of urea may have been due to
difforences in amino acids composition between the {wo sources as discussed
earlier.

Finally, the present results demonstrated clearly the potentiality of using
urea, natural or protected profeins in improving nutrients digestibility and
N-utilization of poor quality roughages by sheep. It also showed the super
iority of animal protein on plant protein in this respect. Further work is needed
to examin the effect of these supplements on feed intake and the performance
of growing lambs given poor quality roughages in their rations.
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