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SUMMARY

This experiment was carried out to study the effect of using different sources of
roughage [berseem hay (BH), wheat straw (WS), rice straw (RS) and com stalks (CS)]
with concentrate feed mixture (CFM) on digestibility coefficient, nitrogen balance and
some rumen liquor and blood serum parameters. Four digestibility and nitrogen balance
trials were carried out using three Ossimi adult rams in each trial. Animals fed one of the
following tested rations concretely to carry out the experiment:

R;- 35%BH + 65% CFM R;- 35% WS + 65% CFM

R;-35% RS +65% CFM R, 35%CS + 65% CFM

The results showed that: all digestibility coefficients nutrients (except ADF and
cellulose) and nutritive values (TDN and DCP) showed higher values (P<0.05) with the
animals fed R, followed by R (except CF and fiber fraction digestibility) than other
rations (R; and R,). Animals received high quality roughage (R;) were showed higher
(P<0.05) values of nitrogen balance than those received low quality roughages (R4, R; and
R,). The obtained values of rumen liquor parameters tested (pH, total VFA's and
ammonia-N) were within the normal range for nomnmal rumen function with all tested
rations. Values of serum total protein for R, and R, were higher (P<0.05) than values of
other rations (R; and R,). However there were no significant differences among rations for
values of albumin, globulin, A/G ratio, urea and creatinine. Values of serum GOT and
GPT enzymes were higher (P<0.05) for R, than that in other rations (R, R; and Ry).
Results indicated that, use of four roughage sources as of 35% (especially BH or WS) in
sheep rations is useful and does mot cause any abnormal condition on digestibility,
nutritive values, rumen activity, liver and kidney functions and animal performance as
well.

Keywords: Roughage source, berseem hay, wheat straw, rice straw, corn stalks,
digestibility, N-balance, rumen liguor and blood serum parameters.

INTRODUCTION most of developing countries is the gap
. — between the nutrients requirement of

It d . . .
1t Is evident that the factor limiting ruminants and the available amounts of
animal production ability in Egypt and feeds. It was estimated to be about 5
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million tons of drv matter, which was
equivalent to 3 million tons of TDN as
reported by Abou Akkada (2000). This
gap could be covered by the use of
different sources of agricultural ny-
products such as roughage sources
There is a considerable amount of
roughages that can be used as feed
resources which could make a major

impact on  ruminant  livestock
production, rather than helping to get rid
of their envirommental pollution

hazardous. Another factor, including
human population pressure on the land,
scarcity and high cost of concentrate
feeds, and the economic need to match
ruminant livestock production system
with  available resources, justify
increased use of these different
roughage resources for ruminant animal
feeding.

Roughage play a major role as feed
for ruminants. Seasonal patterns affect
the availability and quality of the
roughages, particularly during the dry
season (Wanapat, 1999). The Ilow
quality  roughages are  mainly
characterized by high content of crude
fiber and low nitrogen content and
varying extents of minerals and
vitamins. El-Ayouty (1991) reported
that, the poor quality roughages are
divided to cereal by products and
legumes. The cereals by products were
higher in energy especially with stalks
than fegumes. It is evident from the
literature that forage or roughage alone
cannot  supply  sufficient energy
especially for high preducing animals,
therefore concentrate supplementation is
always needed for maximizing intake
and comsequently improving overall
performance of ruminant animal
(Morita et al.. 1996). The type of
roughage represents one of the major
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dietary factors involved to influence
feed intake which is reflected on rumen
digesta kinetics and consequently rumen
environment which is the resultant
picture to feed utilization by ruminant
farm animals. Grskov (1992) reported
that, better understanding of rumen
environment, i. e. digestibility and
fermentation parameters (such as nunen
liquor parameters) are must for better
utilization of feedstuffs and hence
animal performance. The present
research was conducted to study using
different roughage types such as
berseem hay, wheat straw, rice straw
and corn stalks as sources of fibers in
rations for sheep and their effects on
digestibility and some rumen liquor and
serum blood parameters.

MATERIALS AND METHODS

This study was carried out at the
experimental station of Milk Replaces
Research center, Faculty of Agriculture,
Amn Shams University, Shoubra E]
Kheima, Kalubeya Province, Egypt.

Four digestibility and N-balance
trials were conducted consequently
using three adult Ossimi rams (an
average live body weight of 49 kg) for
each tnal to evaluate the nutritive value
of the tested rations. Four tested rations
were formulated and each included
following one of the sources of
roughage {berseem hay (BH), wheat
straw (WS), rice straw (RS) and com
stalks (CS)} along mixed with
concentrate feed mixture (CFM) as 35%
: 65% R : C ratio (as DM basis) as
following:

R- 35% BH + 65% CFM
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Ry 35% WS + 65% CFM
R;- 35% RS + 65% CFM
Ry4- 35% CS + 65% CFM

The four tested roughages were
chopped to 3 — 4 cm piece. The sheep
were housed individually in metabolie
cages to evaluate the tested rations
nutritionally. Animals were fed to
appetite (ad. Lib) from the tested rations
which were offered several times daily.
Al sheep were given their daily feed in
two equal meals at 8.0 a.m. and 3.0 p.m.
Water was offered three times a day (at
8:30 2.m., 1:30 p.m. and 5:30 p.m.). The
classical metabolism trial procedures
were carried out on each ration as
described by Schneider and Flatt
(1975). Feces and wurine were
quantitatively collected. During the
collection period, urine was collected
daily in jars, each containing about 5 ml
of concentrated H,SO,, to prevent any
loss of ammonia from urine. Five
percent of urinary volume excreted was
taken in a bottle, for each animal, for
urinary-nitrogen .determination.
Representative samples of feces (10%)
were taken daily and added to 5 ml
H,S0, (10% concentration) and 5 ml of
toluene solution (10% concentration)
and were dried at 60 °C for 48 hrs.

Chemical composition of
ingredients and feces were analyzed for
DM, CP, EE, CF and ash content
according to the A. O. A. C. (1990) and
fiber fraction (NDF, ADF and ADL)
according to Goering and Van Soest
(1970) by using triplicates for each
determination.  Hemicellulose  and
celluiose were calculated as the
differences between NDF and ADF,
ADL orderly. Urinary -N content also
was analyzed according to the A. O. A,
C. (1990).
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Rumen liguor sampling and analysis:

Three rumen ligunor samples were
collected at the end of the collection
period from each animal at three times,
at the moming just before feeding (0
hr}, 3 hrs and 6 hrs post feeding, using a

" rubber stomach tube. Rumen liquor was

strained through 4 layers of cheese cloth
for immediate determination of rumen
pH using pH meter (EH-7010) ar.
arnmonia nitrogen according to Con-
Way (1962). Then the liquor was stered
mn deep freezer at (-20°C) until
chemically analyzed using dried glass
bottles with adding 0.5 ml toluene and
Iml paraffin oil to each sample.
Ruminal total volatile fatty acids
(TVFA's) were determined in the
strained rumen liquor according to
Warner (1964),

Blood serum sampling and analysis:

Blood samples were taken from
Jugular vein at the end of the collection
period from each animal at moming
(before feeding). Blood was left at room
temperature for 45 — 60 min then
centrifuged for 30 nuin. at 4000 r.p.m.
Serum was separated inte clean dried
glass vials (5 — 7 ml) and stored frozen
{-20°C) until analysis, total protein as
described by Ammsttong and Car
(1964) and albumin as described by
Doumas et al. (1971) were analyzed.
Globulin was determined by difference
and albumin / globulin ratio (A/G ratio)
was calculated. Serumn urea, creatinine
and transaminasis (GOT and GPT) were
deterni aed as described by Reitman and
Frankel (1957).

Statistical analysis:

Statistical analysis for the obtained
data was performed by the method of
analysis of variance according to
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Snedecor and Cochran (1980) using the
general linear model procedures of SAS
(1998). Comparison between means was
carried out using Duncan's multiple
range test (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition:

The chemical composition of the
rations ingredients, concentrate
mixtures and the calculated composition
of experimental rations are presented in
Table (1). Berseem hay (as a high
quality roughage sources) contained
higher CP and EE and lower CF and
ash, compared with other roughages. On
the other hand, the chemical
composition of the other roughages (low
quality roughages: WS, RS and CS)
varied slightly in their nutrients
contents. Roughages appreciably varied
in cell wall constituents. Rice straw
contained the highest value of ADF,
however BH contained the highest value
of mon fibrous carbohydrates (NFC)
followed by WS.

Obviously, fiber fraction
components varied widely among tested
materials. The obtained values of fiber
constituents of tested roughages are
more close to those reported by El-
Sadaney (1990) and Gaber and Ahmed
(2003) with minor exceptions. Although
all plant cell walls have a similar basic
architecture, there are important
differences among the major taxonomic
group of forages in details of wall
composition and structure (Jung and
Alien, 1995).
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Generally legumes such as berseem
hay contain much less fiber constituents
than do grasses or graminasae wastes
(WS, RS and CS), but the reverse
picture was true in the case of NFC
content. The NFC contents include
sugars, starch and pectin (Van Soest,
1982) and considered to be highly
digestible and cell wall poorly so and
their relative proportion have a strong
influence on digestibility of straws to
great extent (Jung and Allen, 1995).

The chemical composition of the
tested rations in Table (1) cleared that
the CP was higher (P<0.05) for R1than
other rations (because it contained BH),
however all rations were varied slightly
in their gross energy (GE) content. The
resuits revealed that the chemical
composition values were within the
normal ranges previously published in
Egypt for both CFM and different
roughage types (El-Deeb, 2001, El-
Ashry et al, 2002, Gabr and Ahmed,
2003 and Aboul-Fotouh et al., 2005).
There are many factors affect chemical
composition of different feed stuffs such
as plant age, soil type, fertilizations, ect.

Apparent digestibility coefficient and
nulritive values:

Results of apparent digestibility
coefficients and nutritive values of
experimental rations are shown in Table
(2). There were significant (P<0.05)
differences in the  digestibility
coefficients of all nutrients among the
four  experimental rations.  All
digestibility  coefficients (%) of
nutrients (except ADF and cellulose)
showed higher (P<0.05) digestibilities
with the animals fed ration contained a
high quality roughage [berseem hay
(R1)] as compared with other rations
contained low quality roughages (R, R;
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Table (1): Chemical analysis of ingredients and calculated experimental rations (% DM

basis)

Item Ingredients Experimental rations
*CFM BH ws RS Cs R, R; R, Ry

Proximate analysis
DM 91.67 88.91 9129 9062 9068 1000 1000 1000 1000
oM 90.89 89.89 88.16 8481 87.83 9054 8993 8876 8981
cp 15.48 14.0% 2.97 3.48 410 1499 1110 1128 1149
EE 3.32 294 0.98 1.53 113 319 2.50 2.69 2.55
CF 13.21 27.86 3712 3384 3704 1834 2158 2043 2159
NFE 58.88 45.00 4709 4596 4546 5402 5475 5436 5418
Ash 9.11 10.11 11.84 1519 1217 946 1007 1124 1019

*+GE 17.81 17.69 16.53 1604 16.56 17.76 17.36 17.18 17.36
Fiber fractions
NDF 41.12 57.12 70.41 72.31 7402 4672 5137 5203 52.63
ADF 19.02 30.08 4831 5011 4713 2288 2926 29389 2885
ADL 6.47 13.36 7.96 1221 1292 8.87 6.98 847 872
Hemicel  22.10 27.04 2210 2220 2689 2382 2209 22.13 2377
Cellulose  12.55 16.72 4035 37950 3421 14.01 2228 2142 2013
***NFC 29.20 15.74 13.80 0749 OBS58 2564 2496 2276 23.14
*CFM consisted of 30% undecorticated cotton seed meal, 20% wheat bran, 38% yellow corn,
5% rice bran, 3%molasses, 2.5% limestone, 1%common salt and 0.5% minerals mixture.
**GE~= Gross energy, calculated according to MAFF (1975) using the following equation
GE (MJ/kg DM)=0.0226 CP+ 0.0407 EE+ 0.0192 CF+ 0.0177 NFE.
***NFC= Non fibrous carbohydrates, calculated according to Calsamiglia er al. (1995) using
the following equation: NFC= 100 — (CP + EE + Ash + NDF).
R1=35% BH + 65% CFM R2= 35% WS + 65% CFM R3=35% RS + 65% CFM
R4=35% CS + 65% CFM
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Table (2): Effect of experimental rations containing different roughage sources on
apparent digestibility coefficients, microbial protein (MP) and nutritive

values.

Item Experimental rations I SE
R, R R; R,

Apparent digestibility coefficients (%)
DM 71.42° 69.14* 64.44° 63.66° 0.31
oM ' 72.03° 71.09* 68.21° 67.82° 0.22
CP 73.11* 71.23° 63.82° 64.92° 224
CF 65.22° 52.1% 52.35° 53.77° 1.25
EE 7823° 77.03* 72.63 73.43° 421
NFE 77.31° 76.81° 73.14° 7127 033
Cell wall constituents (%):
NDF 68.92° 53.33° 51.38° 58.21° 1.32
ADF 4551° 48.75" 43.19° 50.07* 1.81
Hemicellylose 86.73" 68.21° 63.12¢ 78.39° 2.11
Cellulose 56.13° 52.75° 53.06° 64 61° 0.28
*MP (g/kg OMD) 86.89° 85.75" 82.28" 81.81° 1.27
Nutritive value (%)
TDN 70.30° 65.54° 62.05° 61.89° 0.16
DCP 10.96* 7.91° 7.20° 7.46° 1.63

a, b, ¢ and d: Means in the same raw with different superscripts are significant (P<0.05)
*MP= microbial protein, calculated according to Czerkawski (1986).

R1=35% BH + 65% CFM R2=35% WS + 65% CFM R3=35% RS + 65%
CFM R4=35% CS + 65% CFM

Table (3): Effect of experimental rations containing different roughage sources on

nitrogen balance (g).
Item Experimental rations + SE
1{l R2 R3 R4

No. of animals 3 3 3 3
Nitrogen-intake 49 31.1° 31.2° 31.4° 1.26
N-excretion

Fecal 15.3* 11.5° 11.3° 11.9° 1.53

Urine 8.9 13.9° 14.3° 14.0° 1.12
Total excretion 342" 25.4° 25.6° 25.9° 1.67
N-balance 7.7 5.7 5.6 5.5° 0.06
N-balance % of N- 18.3 18.3* 17.9° 17.5° 1.13

intake
a and b: Means in the same raw with different superscripts are significant (P<0.05)
R1=35% BH+65%CFM  R2=35% WS+65% CFM  R3=35%RS+
65% CFM R4=35% CS8 + 65% CFM
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and R,). These results indicate that the
improvement in nutrients digestibility
for R1 may be due to the high content of
crude protein (Table, 1) or the positive
effect of BH on the microflora activity.
El-Taweel (2000) reported that apparent
total tract DM, OM, NDF and ADF
digestibilities all increased linearly
(P<0.05) with increasing crude protein
fevel.

Ration contained wheat straw (R;)
was higher (P<0.05) in digestibilities
values than that of R; and R, (except for
digestibility values of CF and cell wall
constituents). However, ration contained
CS (Rs) showed higher (P<0.05)
digestibilities of cell wall constituents
than other rations (R; and Rj). These
results were in agreement with those of
Jung and Allen (1995), Vaides et al.
(2000), El-Deeb (2001) and El-Fadaly
et al. (2003).

Boxton and Redfeam (1997)
showed that the energy availability from
forage is limited by fiber concentration
because fiber is slowly and
incompletely digested, whereas, cell
soluble is a major determinant of energy
availability in forages. Grass normally
has more fiber than legumes, especiaily
in leaves (Table, 1).

Generally, decreasing values of CF
digestibility of experitnental rations
might be due to increasing soluble
carbohydrate with increasing
concentrate protein in experimental
rations, which may adversely affect
rumen environment and reduce fiber
digestion in the rumen (Talha, 1996).
Ruminal pH has been proposed as major
factor contributing to decrease fiber
digestion when soluble carbohydrate is
supplemented teo ruminants consuming
forage diet. Celluelytic bacteria are very
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sensitive to rumen pH less than 6.0
which seriously inhibit their growth
{Hoover, 1986 and Soliman et al,
1997). Alternatively Van Soest (1982)
and Taie et al. {1996) reported that the
higher CF digestibility with high fiber
rations might result from slower passage
rate of fiber particles from the rumen.

Valdes et al. (2000) reported that,
the digestibility of fiber in the total tract
depends on the intrinsic characteristics
of the ration, its passage rate and the
microbial activity, On the contrary, Van
Soest {1993) reported that hemicellulose
is more closely. associated with lignin
than any other polysaccharide fraction
and its digestion is negatively related to
lignification. Also Church (1991)
reported that as plant matures the
protein and  readily  available
carbohydrates contents decreases, while
structural carbohydrates along with
lignin increases and digestibility of
protein and energy decreases.

The reported differences among the
digestibilities and the feeding values of
the tested rations (Table, 2) could be
reflection of the wvariation in the
concentration and nature of the cell wall
fractions. Jung and Allen (1995)
reported that as cell wall concentration
of roughages decreases, the cell wall
digestibility increases especially for
those rich in NDF. However, Lesli and
Fahey (1994) demonstrated that
different rates and extents of cell wall
fractions digestibilities could not
account for the differences in the
feedin; values of different forages.

Mehrez and @rskov (1977) reported
that, it would be simpler to express
microbial protein (MP) yield on the
basis of organic matter fermented within
the rumen The values of microbial
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protein, whick predicted from organic
matter  digestibility (OMD), are
presented in Table (2) and the values on
average were ranged between 81.81 to
86.89 g/ kg OMD for R; and R,,
respectively. Values of MP for R, and
R; showed the higher (P<0.05) than that
of R, and Ry. It is worth noting that the
same trend was observed for OM
digestibility values of different rations
(Table, 2). These results are in
agreement with the results of El-Waziry
et al. (2005) and Czerkawski (1986)
who found that a highly significant
correlation between microbial protein
syntheses predicted from OMD in the
rumen and that predicted from VFA
production.

- Regarding the nutritive- values of
the experimental rations (Table, 2),
there  were  significant  (P<0.05)
differences among them in total
digestible nutrients (TDN) and
digestible crude protein (DCP). It is
clear that BH ration (R,) were superior
(P<0.05) in TDN and DCP% followed
by WS ration (R,). However R; and R,
showed lower values of TDN and DCP.
The higher nutritive value of BH ration
could be a reflection for its high content
of digestible OM and NFE, and could
be explained by increase in the
favorable source for rumen microbes
beside the reduced dietary energy
escaping ruminal degradation. These
results are in harmony with the findings
of El-Fadaly et al. (2003).

Nitrogen balance:

Data in Table (3) revels the
nifrogen balance of the experimental
animals.  Although  there  were
significant differences in digested, fecal
and urinary-N of animals received low
quality roughage (R;, R; and Ry), the
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nitrogen balance values were positive
without significant differences in terms
of nitrogen balance and N-balance % of
N-intake. On the other hand animals
received high quality roughage (R,))
were showed higher (P<0.05) value of
nitrogen balance than those received
low quality roughage (R, R; and Ry).
The same frend was detected for
nitrogen content {(Table, 1), N-digested
{Table, 2) and N-intake (Table, 3).
However no significant differences
between all tested rations for N-balance
% of N-intake. These results came on
line with those obtained by Ei-Deeb
(2001), El-Fadaly et al. (2003) and
Gharib et al. (2005).

Generally, the superiority in N-
balance due to a ration than another is
affected by several factors. From these,
possible production of microbial protein
synthesis or increased presence of
fermentable energy, difference in
availability of fermentable energy
(Tagant et al., 1976), variability in
nitrogen that might escape fermentation
from the rumen or an increased
utilization of ammonia in the rumen
(Holzer et al., 1986), and the effect of
free fats in protein synthesis (Sutton et
al., 1983). . :

Rumen liguor parameters:

Rumen pH values and
concentrations of ammonia-N and total
VFA's that estimated over 0, 3 and 6 hrs
post feeding are presented in Table (4).
Values obtained of ruminal pH showed
that there were significant (P<(.05)
differences among the tested rations.
Ruminal pH value was significantly
higher (P<0.05) for R, followed by R,
than those of other rations (R; and Rj).
Campbell et al. (1988) found that
change in rumen pH could be due to
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Table (4): Effect of experimental rations containing different roughage sources on
some rumen liquor parameters at different sampling time.

Item Parameters
oH TVFA's (m.eq/dl) NH,-N (mg/dl)
Experimental rations
R, 6.44° 7.92° 28.53¢
R, 6.48° 6.53° 26.12°
R, 6.41° 6.51° 20.01°
R, 6.52° 7.18° 23.72°
+ SE 0.23 0.32 . 0.88
Sampling time
Zero hr 6.86" £ 0.07 07.31°10.37 25.16°+ 0.87
3 brs 6.12°+ 0.08 10231 0.45 29.82*+0.46
6 hrs 6.41°+ 0.04 08.89°+ 0.41 26.07°+ 0.91
a, b and ¢c: Means in the same colurmn with different superscripts are significant
{(P<0.05)

R1=35% BH + 65% CFM R2=135% WS + 65% CFM R3=35% RS +
65% CFM R4=35% CS + 65% CFM

Table (5): Effect of experimental rations containing different roughage sources on some
blood serum parameters.
Rations Blood serum parameters
T.P. Albu. Globu. A/G Urea  Creati GOT GPT

(g/db) (glﬁ) (g/d) _ ratio (mg/dl) (mg/dl) () Wl)
3

R, 7.3 . 34 1188 461 098 372"  1840°
R, 72° 39 33 118" 443" 093 308 . 17.70°
R, 69° 38  31' 122 439" 087" 326" 1640°
Ry 68 36  32* 112 451" 091" 305  17.60°

+SE 043 021 027 014 121 008 162 215

a, b and ¢: Means in the same column with different superscripts are significant (P<0.05)
R1=35% BH + 65% CFM R2= 35% WS + 65% CFM R3= 35% RS + 65% CFM
R4=135% CS + 65% CFM

81



Khorshed

plan of feeding and a reason to a
change in fiber digestion. In this trial,
there were  significant  (P<0.05)
differences among CF and fiber fraction
digestibilities among tested rations
(Tabie, 2) which interpret the digestion
of CF and fiber fractions: as a reflection
for changing ramen pH. Also, Fox et al.
(2000) showed that, the one of the
critical factors affecting microbial
growth is rumen pH. They described
physical characteristics of feed as
related to their effectiveness in
stimulating chewing, rumination and
increased rumen motility based on total
cell wall content and particle size within
classes of feed (effective NDF).

It is interesting to record that mean
pH values were always above 6.0. This
would have an implication on
celluloytic bacteria contents and activity
(Hunpgate, 1966), and fiber fractions
digestion (Mould and @rskov, 1984).

There were also  significant
(P<0.05) differences among sampling
time (Table, 4) where the highest value
was recorded for zero hr while, the
lowest value was recorded after 3 hrs
post feeding. The values increased again
after 6 hws. The reduction in pH values
with advancing sampling time post
feeding was mainly due to increased
fermentation after feeding. These results
agree with those recorded by El-Sayed
et al. {2002), El-Deeb (2003), El-Fadaly
et al. (2003) and Khorshed et al. (2007).

Parasad et al. (1972) reported that
rumen pH is one of the most important
factor affecting the fermentation in the
rumen and influences its functions. It
varies in a regular manner depending on
the nature of the diet and on the time
that it is measured after feeding and

§2

reflects changes of organic acids

qualities in the ingesta.

The differences in pH values as
affected by the tested dietary and
sampling times were mainly atiributed
to the production rate of VFA's via
fermentation process of carbohydrates
{Ahmed, 1996), which has changes as
affected by feeding time (rate of
fermentation) and type of feeding, so
that affected the pH to some limit until
they were proportionally and relatively
absorbed from the mumen wall resulting
in an increase m pH value (i.e. 6 hrs
post feeding - Table, 4). This
assumption is in agreement with the
conclusion of Roddy and Roddy (1985)
who stated to the pH values were
inversely telated to VFA concentration
in the rumen.

Ruminal TVFA's values, obtained
in this study, were within the normal
levels (3.07 to 19.90 m.eq/dl of rumen
liguor) reported by Kandil et al. {1996).
There were - sigmificant (P<0.05)
differences among rations TVFA's
values (Table, 4). Total VFA's values
for R, and R, were higher (P<0.05) than
other rations (R; and Rj). However
TVFA's values for R, was significantly
{P<(.05) higher than that of R,. The
higher VFA's values in R, may be due
to a higher microbial activity in the
rumen of sheep fed this ration than
those received the other tested rations.
Meanwhile, it may be due to the
differences  among  rations  in
digestibility of organic matter (Table,
2). These results could bave also been
affected by saliva contamination
because sample were collected using a
stomach tube.

The VFA's values were found to
correlate significantly and negatively
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with rumina] pH values (Muller, 1973).
The pH wvalue was the lowest and
TVFA's was the highest for the BH
tation (R,), while the inverse trend was
recorded for rations containing RS (R;)
and CS (R,). Such result might be
attrjbuted to consequent slow down of
the fermentation process in the rumen,
which was resulted in higher pH and
lower TVFA's production in the rumen
media. These results are in agreement
with Youssef et al. (2001), El-Sayed et
al. (2002) and Mostafa et al. (2003).

Concerning the effect of sampling
time, before feeding values were lower
(P<0.05) in all rations than post feeding,
such values increased (P<0.05) to reach
higher levels than that of pre feeding
(Table, 4). The same trend was
observed by El-Fadaly et al. (2003).

Generally, the pattern of VFA's
followed revealed that there was a close
reverse relationship with pH values at
all times and reflects the pattern of
fermentation in the rumen (Mehrez,
1992).

It should be noted that, the VFA's
concentration in rumen is governed by
several factors such as DM digestibility,
ratc  of absorption, mmen pH,
transportation of the digesta from the
rumen to other parts of the digestive
tract and the microbial population in the
rumen and their activities {(Allam et al,,
1984). One factor or more of these cases
could change its pattern with proceeding
time and might affect the total
concentration of VFA's found in the
rumen media.

Values of mmen liquor ammonia-N
for rations R, and R, were higher
(P<0.05) than values of other rations (R;
and Ry). However, a value of rumen

ammonia-N for R4 was significantly
higher than of R;. Improvement in
ammonia-N and TVFA's in mmen
liquor for R, ration (Table, 4) may be
related to increased  cellulose
digestibility (Table, 2), crude protein
content or digestible protein (Tables, 1
and 2). Eb-Taweel (2000) found a
positive correlation between cellulose
digestion coefficient and rumen
ammonia-N or TVFA's concentration.
In addition, Fahmy (1992) noticed that
the dietary protein digestibility is a
factor among those determing NH;
concentration in the rumen. It is well
recognized that ammonia-N found in the
rumen at any given time represent the
net concentration value of its
production, utilization by rTumen
microbes, absorption across the rumen
wall dilution by other factors and
passage to the Iower gut, differences in
chemical composition of the rations;
differences in the ration and
consequently the availability of
different components and recycled
nifrogen via saliva which might have
defected rumen microflora. It might be
concluded that the increase in muminal
protein digestion (Table, 2) with ration
containing berseem hay (R,) is one of
the reason to increasing the ruminal
ammonia-N,

Values of rumen NH;-N were at the
minimum before feeding and increased
(P<0.05) to its maximum level at 3 hrs
after feeding. Then values tended to
decrease gradually as the time passed up
to 6 b - after feeding (Table, 4). These
results may be due to change in
fermentation rate with advancing time
after feeding. Ammonia-N value would
satisfy microbial needs for N and hence
maximize rate of fermentation of the
experimental rations in the rumen. The
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optimal ammonia-N concentration was
recorded to be 23.5 mg/dl amen liquor
for concentrated rations (Mehrez et al,,
1977) and 15 mg/dl rumen liquor for
roughage rations (Krebs and Leng,
1984). However, it depends on the ratio
between roughage and concentrate of
the ration (Mehrez, 1992). Similar
results have been obtained by El-Taweel
{2000), Boraei et al. (2002) and Boraei
(2003) who found that pH was
decreased and ammonia-N and TVFA's
concentrations in rumen liquor were
increased significantly even at 3 hrs
after feeding and continued to increase
then decreased significantly.

In general, the fermentation
process's parameters characteristics
indicated quite clearly that the pattern of
ammonia-N and TVFA's concentrations
followed the reverse trend fo that with
obtained pH values at all sampling
times and reflect the pattern of
fermentation in the rumen as revealed
by Shafie and Ashour {1997). Ruminal
parameters resuits agreed with those of
Kandil et al. (1996), Youssef et al.
{2001), El-Sayed et al {2002), El-
Fadaly et al. (2003), Gharib et al.(2005)
and Khorshed et al. (2007).

Blood serum parameters:

Blood serum parameters as affected
by feeding sheep on different sources of
roughages rations are shown in Table
(5). Serum total protein and its fractions
are considered a Dbiological index
reflecting health and performance of
anima! (O'Kelly, 1973). Values of
serum tota) protein for rations R, and R,
were higher (P<0.05) than values of
other rations (R; and R,). However
there were no significant differences
between rations for values of albumin,
globulin and A/G ratio. This result came
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in line with values of CP content in
tested roughage types {Table, 1) or with
protein digestibility of the experimental
rations (Table, 2}. These results agree
with the conclusion of Kumar et al.
(19801 who reported positive correlation
between dietary protein and serum
protein concentration. Yousef and Zaki
{2001) noticed that the increase In
digestibility of CP may be the reason for
the increase in each of serum total
protein and albumin concentration.
Values of serum protein fraction
indicated better utilization of dietary
protein and ruminal nitrogen through
digestive tract.

The present estimates lic within the
nomal range. William (1997) reported
that the normal level of total protein and
albumin in blood of domestic animals
has ranged between 6 to 8 and 3.5 to 4.0
g/dl serum respectively. Also, values of
serum globulin concentration were
within the normal values. It was ranged
from 3.1 (R;) to 3.4 (R,). Data indicated
the healthy status of the liver since the
liver is the main organ of albumin
svnthesis.

The values of serum A/G ratio
ranged from 1.12 (R4} to 1.22 (R;). It is
important to note that, all values of A/G
ratic were higher than 1.0, which
indicates that amimals did not suffer
from any health problems that might
affect the performance of the
experimental animals. Our results are in
harmony with El-Sayed et al. (2002),
Borarei et al. (2003), Mostafa et al-
(2003), Maged (2004) and Khorshed et
al. (2007).

Regarding the effect of
experimental rations on serum urea, is
presented in Table (5). The results
indicated that serum urea and creatinine
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concentrations were not affected by type
of roughage. Urea concentration for R,
slightly higher (P>0.05) than other
rations (R,, R; and R,). This result may
be supported by the finding cited early,
that rumen ammonia-N concentration
were higher (P<0.05) for R, and R; as
compared with R; and Ry (Table, 4).
Results are close to those obtained by
El-Ayek et al. (2001), El-Sayed et al.
{2002), Maged (2004) and Khorshed et
al. (2005 and 2007).

According to Lewis et al. (1957),
the measurement of blood urea was
proposed as supplementary test for the
efficiency of nitrogen utilization in
ruminants. The apparently normal
values obtained in the present study for
blood serum urea-N and fluid ammonia
suggests efficient utilization of nitrogen
in the different experimental diets by
Tumen microorganisms.

i Also, values of serum creatinine
were not affected by the source of
roughage (Table, 5). Generally, serum
creatinine level is a useful indicator of
glomerular filtration in kidney. From
the previous data, it was found that the
values of serum creatinine for sheep
were within  the normal levels.
Regarding to the results of serum urea-
N and serum creatinine concentrations,
it is clear that tested animals were not in
a catabolism situation and Ikidney
function was not affected by the source
of roughage. Consequently, the animals
were in a good nutritional condition.
Values of the present study are similar
to those obtained by El-Sayed et al
(2002), Borarei et al. (2003), Maged
(2004) and Khorshed et al. (2007).

There were sigm'ﬁcant (P<0.05)
differences amog the overall means of

serum transaminases GOT and GPT
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concentrations for different rations
(Table, 5). Values of serum GOT and
GPT for R; was higher than other
rations. The increase in GPT for sheep
fed on rations (R, R, and R,) may be
related to increase in fiber digestibility
(Table, 2). Yousef and Zaki (2001)
noticed that the higher CF digestibility
may cause increase in the serum GPT to
increase the source of energy for
biosynthesis of protein. The present
results are within the physiclogical
range reported in lamb by Awad (1966).
These results agreed with those reported
by El-Sayed et al. (2002), Borarei et al.
(2003), Maged (2004) and Khorshed et
al. (2007).

The present values of GOT and
GPT showed normal activity of the
animal hepatic tissues and consequently,
different sources of roughage applied in
the present investigation could be used
without any adverse effect on the liver
functions.

CONCLUSION

From the obtained results, it could
be concluded that feeding sheep rations
contained 35% : 65% (R : C ratio) with
inchuding different tested roughage
sources affect digestibility, feeding
value, N-utilization and some Tumen
lignor and blood serum parameters.
Since the best results obtained were by
rations including BH and followed by
WS.
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