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SUMMARY

The aim of this investigation was to comparatively study the influence of changing
the roughage type of the diet on the digestibility and growth performance of lambs.
Twenty-one baladi male lambs of an average initial live body weight (LBW) of 22.15 +
0.111 kg/head were used after being divided into three similar groups. Animals were fed
berseem hay, untreated or ureated barley straw ad-lib for groups [ (controi), 2 and 3
respectively. Concentrate feed mixture (CFM) and barley grain were each given at 1% of
LBW for all groups. Three digestibility trials were carried out with lambs. Results
indicated that the digestibility of DM, OM, CP, EE and NFE and TDN and DCP values
and nitrogen balance of berseem hay ration (G,-control) were significantly higher than
those of other diets. Plasma total protein, albumin, globulin and rumen liquor pH value
and TVFA’s concentration were not significant among groups. Control group (berseem
hay) had greater daily gain and the best feed conversion as kgDM/kg gain, while ureated
barley straw ration (group 3) recorded the lowest cost’kg gain and the best economic
efficiency. Under the circumstances of this study, it can be concluded that, ureation of
straw improved its nutritive value and reduced costs of meat production in lambs and

increased economic efficiency.

Keywords: lambs, clover hay, ureated barley straw-daily gain-digestibility- feed conversion,

rumen fermentation in blood metabolites.

INTRODUCTION

The shortage of animal feeds and their
improper  distribution  between the
beginning of summer until the beginning
of winter seasons are the main limiting
factors of animal production in Egypt. As
a solution scientists suggested cultivation
of high producing forages and
conservation of the surplus as hay
{Mostafa er al., 1995 and 1998) and/or
the use of ammonia and urea to increase
the crude protein contents of roughages,
to improve their nutrients digestibilities
(Fouad et al, 1998 and Deraz and
Mohamed, 1999). Cereal grains which
have readily fermentable carbohydrates
are required beside other concentrate
components as supplements to obtain

balanced rations (Shehatta and El-Sayed,
1994, Shehatta er al., 1997 and Hanafy er
al., 1998).

Therefore, the aim of this study was to
investigate the possibility of using barley
straw (untreated or ureated) with barely
grain in baladi lambs feeding.

MATERIALS AND METHODS

Twenty-one  baladi lambs  were
randomly chosen from the herd of El-
Kanater Station at 22.15 + 0.11t1 kg
average body weight (LBW). Lambs
were divided into three similar groups
according to LBW. All treatment groups
were fed concentrate feed mixture (CFM)
and barley grain {BG), both at the level
of 1% of LBW. Control group (i)

Issued by The Egyptian Society of Nutrition and Feed



Mousa

consumed berseem hay ad [libitum,
treatment groups were offered either
untreated (group 2) or ureated barley
straw (group 3) ad libitum. Rations were
fed twice daily. Drinking water was
available at all times. The experimental
period lasted for 150 days. The
digfstibility trial was conducted at the
11" week of the feeding trial using three
fambs from each group. At the end of the
collection period, composite (I week)
feed, feces and urine samples were
prepared and preserved for analysis
according to A.Q.A.C (1980). Blood
samples were collected at the end of the
collection period from the left jugular
vein, Plasma total protein and albumin
were determined according to Patters
(1968) and Doumas et alf (1971}
respectively. Rumen liquor samples were

taken at the end of the collection period -

from three lambs for each group before
the morning feeding and at 3 and 6 hrs
post the zero samples. Rumen pH was
immediately and directly determined by
Beckman pH meter. The concentrations
of NH;-N were analyzed according to the
method recommended by Abou-Akkada
and Osman (1967). Total volatile fatty
acids were determined applying steam
distillation methods (Warner, 1964}, The
data were statistically analyzed using one
way ANOVA procedure of S.AS,
(1982).-

RESULTS AND DISCUSSION

Digestibility trial and  metabolic
parameters

The chemical analysis showed that the
CP and ash contents were higher in
ureated than untreated barley straw as
shown in Table (1). Cloete er a./ (1993)
found that, ureation of straw increased the
CP and ash contents, while decreased the
CF content. The improvement in CP

percentage due to 4% urea treatment was
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96.18%. This is in agreement with the
observation of other authors (Swidan er
al, 1996; Mohamed et al, 1999 and
Abdel Salam, 2000}. The variations in
chemical composition of the three tested
rations reflected the composition of their
ingredients. The results of the digestibility
and N balance trial are presented in Table
(2). Low quality roughage (barley straw)
diet (2) showed lower nutrient
digestibilities than other rations. On the
other hand, the increased CP digestibility
of ureated barley straw diet (3) were
probably due to the absorption of
comparatively higher amount of ammonia
through the rumen wall (Tiwari et al,
1990). The available CP source provided
ruminal ammonia with peptides and
amino acids, which, in tum stimulated
microbial production and hence, increased
CF digestibility (Mehrez, 1992). Dryden
and Leng {1988), found increased CF
digestibility with ammoniated barley
straw. He reported liberation of cellulose
from the encrusting materials such as
lignin, thus making cellulose more
soluble. Abdel-Hamid et al. (1989),
revealed that hemicelluiose component of
the straw ceil wall is solubilized by urea
treatment. The results are in agreement
with those obtained by Deraz and
Mohamed (1999), Mohamed et ol
(1999), Jie et al. (1987), who found that
chemical treatment of straw with urea
increased the digestibility of most
nutrients.

On the other handg, the DM, OM, CF, EE
and NFE digestibilities of berseem hay
ration (control) were much higher (P <
0.05) than those of other rations except
CP digestibility of G3. This is probably
refated to the higher CP content of
berseem hay ration in comparison to that
of other rations (Table 1). In addition,
leguminous hay unlike cereal straw is
considered a high quality roughage and
good source of protein, minerals and
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vitamins which stimulate digestiblity.
(Mostafa er al., 1993). Orskov, (1982)
and Van Soest, (1982) reported that the
addition of CFM and barley grain to
clover hay produced more available NH;-
N for the microorganisms in the rumen
which achieved maximal rate of
fermentation.

As shown in Table (2), digestibility
of CF of berseem hay ration (group 1)
was lower than those of both group 2 and
3 being 50.97% vs 51.59 and 52.09%,
respectively, The low fiber digestion of
clover hay ration may be partially
attributed to the high lignin to
hemicellulose ratio in legumes relative to
that of grasses, which have low lignin to
hemicelluloses ratios {Van Soast, [968).

Regarding feeding values, berseem hay
ration (G1) had higher TDN and DCP
percent. Barley straw diet (G2) had
lower TDN and DCP percents than
ureated straw ration (G3) (Table-2).
These results are in agreement with those
reported by Van Soast and Moare (1985),
El. Shinnawy er al. (1982) and Mostafa
and El-Gaafarawy (1997) who reported
that legume had notably higher DCP
because of higher CP and total cell
contents which are completely diyestible
when urea or ammonia treated straw and
berseem hay rations were compared.
Fouad, (2001) found that ureation of
barley straw increased its nutritive value
in terms of TDN and DCP.

Data given in Table (2) show that
nitrogen balance (g/d) of the control
group was higher than untreated or
ureated straw groups. While low quality
roughage fed group (2) was lower {P <
0.03) in nitrogen balance than ureated
straw group. The increase of nitrogen
balance might be due to the higher
digestible CP content of group 1 and 3
than group 2 (Table 2). Similar results
were obtained by Swidan er al. (1996),

108

Deraz and Mohamed, (1999), Abdel-
Salam, (2000) and Fouad, (2001).

Rumen liguor parameters:

Results presented in table (3) show that
differences in rumen pH values among
the groups at zero, 3 and 6 hrs after
feeding were insignificant. However,
rumen pH showed a decrease after 3 hrs
and increased again after 6 hrs due to the
absorption of the produced fatty acids in
the rumen, The values of rumen liquor
pH in the present study are within the
range reported by Abdel-Gawad et ol
(1993), who found that the normal value
of ruminal pH of sheep varied between
4.96 and 7.92. There was no significant
differences between type of roughages on
TVFA'S concentration of rumen [iquor
being 7.61, 7.56 and 7.56 meg% for B.
hay and B. straw and ureated B.straw,
respectively; El-Shinnawy ef al. (1991)
found that the concentration of TVFA'S
did not differ much between urea fed
group and other groups. Total VFA'S of
the three groups increased after 3 hrs of
feeding due to the rumen fermentation
activities, then decreased after 6 hrs post
feeding due to absorption of the fatty
acids from the rumen. El-Ashry e of.
(2000), found that TVFA’S concentration
in the rumen fluid was low before
feeding and increased with time after
feeding.

Barley straw fed group had lower
values (P < 0.05) of ammonia-N.
concentration than other roughage fed
groups. This may be due to the lower
protein content and intake and
consequently lower CP digestibility and
DCP value (Table ! & 2). Results
revealed that, NH;-N concentrations in
all groups increased after 3 hrs post
feeding. El-Danasoury (1976) found that,
in buffaloes, cows, sheep and goats, the
peak of NH3-N concentrations occurred
between 1-3 hrs
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Table (1} Chemical ahalﬁb of ir!gl'_cdients used in the experimental diets:
Items DM®% —AS % of DM or in dry matter , %

OM__CP CF EE_NFE__ Ash

Concentrate feed mixture 9199 9018 1422 1283 310 6003 932

Barley grains 9132 . 9669 918 772 231 7748 33)
Barley straw 90.14 8603 419 3742 151 3991 1397
Ureated barley straw™ 90.36 84.18 822 3691 158 3447 1582
Berseem hay 90.93 88.00 1198 3111 239 4252 12.00
Experimental rations {calculated)

Ration (1) B.H. + CFM.+  90.28 90.54 1195 2052 274 5533 946
barley grains

Ration (2) B.S.+ CFM.+ 9041 8991 832 2296 2.12 5651 10.09
barley grains

Ration (3) UBS+CFM.+  90.56 8920 (045 2144 214 5517 1080
barley grains

* Concentrate feed mix. contained : 34% undecorticated cotton seed cake, 31% corn, 24% wheat bran,
7% molasses, 3% limestone and 1% miners] salt.
** Barley straw was treated with 4% urea (4 kg Urea in 50 liter water/100 kg barley straw).

Table (2): Digestibility, feeding values and nitrogen balance of the experimental
. rations.

" Feeding Nitrogen
)
Digestibilities % values % balance

DM OM cp CF EE___NFE _TDN_ DCP  g/day

Items

G, 6887 7L77* 6677 5097 7032 80.63" 6739° 7.51° 578
G, 6278 67.35° S837° 5159 65.84° 75.14° 6231 4.56° 390°
Gy 65.02° 69.35° 64.32® 52.09 67.20° 77.10° 63.66° 6.32°  4.89°

a,b and ¢, means with differeat superseripts in the same columa differ siguificantly (P < 0.05).

Table (3):Effect of feeding the experimental rations to Jambs on some parameters of
rumen liquor

Greaps
Gy _.__GL ;-J:ﬁG
o Howrs . Heowrs Hewry

Afer feeding Afver breding Afier Feeding SE

. 3 ‘ X . 3 . X . 3 ] X
o vakoe 590 61 64 631F &R 628 641 & 690 627 649 655 001
TVFA'Smeq% 650 904 130 Tel 63wk 12 I 630 &d  &¥ T8 e
N, Noowh 1127 2640 1660 1809 1342 2537 1403  l6o4 001 Jos2 3061 1978 03
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after feeding of untreated or ureated
diets.

Blood plasma parameters:

Table (4) shows the blood plasma
parameters in terms of total protein and
its fractions when growing lambs were
fed the experimental rations. The total
protein, albumin and globulin showed
higher values for berseem hay fed group,
while barley straw fed group had lower
values. Chandler er al. (1968) reported a
positive correlation between dietary
protein intake and plasma protein
concentration. No significant (P < 0.05)
changes concerning these metabolites
were found. El-Ashry er al. (1997) found
that ureated roughage for sheep didn’t
decrease the concentration of blood
protein or change the ratio among the
protein fractions. The obtained results
were in agreement with the findings of
Abdel-Salam (2000) and Fouad, (2001).

Performance of lambs on experimental
diets:

Data shewn in Table (5) illustrate the
performance of treatment groups. As
presented in this table, the average initial
weights of the experimental groups was
almost similar indicating the complete
randomization of the groups. The average
daily body weight gain were 143.40,
91.27 and 121.53 g/d, for G,, G, and G,
respectively. These results indicated that
the B. hay fed lambs (control) were
superior in growth performance followed
in a descending order by G; and G,,
respectively (P < 0.05). Mathison er al,
(1991) reported that feeding hay and
concentrates would result in a more even
pattern of fermentation in the rumen and
that could improve daily gain. Results in
this study are in harmony with those
absorved by Abdel-Salam, (2000), who
revealed that, ureated barley straw
increased daily gain of sheep by 26% in
comparison with untreated barley straw

107

ration. The lowest body weight gain was
recorded on untreated barley straw (91.27
g/d). The daily gain followed the
nutritive value (TDN, DCP) which was
the highest for G1 and the lowest for G2.

Based on the assumption that the price
of one ton of CFM, B.G,, B.S., UB.S.
and B.hay were, 610, 320, 70, 100 and
340 L.E., respectively, the price of 1 kg
body weight gain was 10. LE.
Economical efficiency (as a ratio
between price of the weight gain and cost
of feed consumed).

As presented in Table (5), DM intake

were significantly (P < 0.05) higher for
G, and followed in a descending order by
G: and G,, respectively. These results
might be due to the higher berseem hay
consumption of group (1). Intake of TDN
and DCP/day by groups was found to be
the higher (P < 0.05) for G, followed by
G; and G;, respectively. These results
couid be related to higher OM and CP
content of B.hay and its ration (Table 1).
Results presented in Table (5), also, show
that the best feed conversion ratio
calculated as kg of DM required for each
kg gain was obtained by G, followed by
G, than G, (significant, P < 0.05). On the
other hand, TDN conversion ratios
indicated that the G; was better than
other groups. The DCP conversion ratios
were found to be, 0.57, 0.45 and 0.49 kg
DCP /kg gain for G, G; and G,
respectively. These results indicated that
ureated barley straw improved the TDN
conversion.
As presented in Table (5), average costs
in L.E. for one kg gain for the G,, G; and
G were 4.81, 4.41 and 3.72 respectively.
On  the other hand, -economical
efficiencies were found to be 2.99, 3.26
and 381 for the G,, G, and G;,
respectively. Costkg weight gain and
economical efficiency were in favour of
ureated barley straw ration followed by
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Table (4) Effect of type of rations fed to lambs on some blood plasma metabolites.

Item Total protein ~ Albumin Globulin AL/G ration
gm% _em% gm%
G, 6.93a 4.37a 2.56a 1.71a
Gy 6.67a 4.13a 2.54a 1.61a
G 6.85a 431a 2.54a 1.70a
SE 0.081 0.064 0.019 0.012
Tabile (5): Productive performance of lambs fed the experimental rations
Items Experimental rations

(U] ) 3
No. of animals 7 7 7
Initial wt. (kg) 22.14 22.12 22.19
Final wt. (kg) 43.65 35.81 40.42
Body wt. Change (kg) 21.51 13.69 18.23
Ave. Daily gain (g) 143.40" 91.27° 121.53°
Daily feed DMI (kg)
CFM. 0.288 0.247 0.269
B. grain 0.286 0.245 0.268
B. straw - 0.408 -
U.B. straw - - 0.403
B. hay. 0.513 - -
DMI (kg/d) 1.087° 0.900" 0.940°
TDNI (kg/d) 0.733" 0.561° 0.598°
DCPl . (kg/d) 0.082° 0.041° 0.059°
Feed efficiency
Kg DM/kg gain 7.58 9.86 71.73
Kg TDN/kg gain 5.11 6.15 4.92
Kg DCP/kg gain 0.57 0.45 0.49
Feed cost/kg gain (L.E.) 4.81 441 3.72
Economical efficiency 2.99 3.26 3.81

a.b and c. means with differeat superseripts in the same row differ significanty (P < 0.05).
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untreated barley straw then bersesm hay
ration.

Under the circumstances of this study,
it can be conciuded that, ureation of
straw improved its nutritive value and
reduced costs of meat productin in lambs
and increased economic efficiency.
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