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ABSTRACT

Three mature male ruminally canulated sheep were fed at 90% of their ad
libitum intake. The three control rations, one from each tested roughage were
formulated along with concentrate feed mixture (CFM) at the commonly practiced ratio
being:

30% rice straw (RS) + 70 CFM
30% maize stalks (MS) + 70 CFM
40% clover straw (CS) + 60 CFM

With the objective of increasing the use of roughage, six tested diets were
formulated (two from each roughage) by almost doubling their ratio as in the
respective control diets and reducing the traditional CFM as a protein supplement to
less than one half by either quality soybean meal (SBM) ,10% or equivalent urea (U),
1.2% as follows:

1.60 % RS + 30% CFM + 10% SBM
2.60 % RS + 38.8% CFM + 1.2% U
. 60 % MS + 30% CFM + 10% SBM
.60 % MS + 38.8% CFM + 1.2% U
.75% CS + 17% CFM + 8% SBM
.75% CS +24%CFM + 1.0% U
These proportions were chosen to achieve iso-nitrogenous diets containing
about 12% CP necessary for optimal utilization and fermentation of roughages in the
rumen (Jrskov et al., 1972).

The in situ dry matter disappearance (DMD) values increased significantly
(P<0.01) when feeding on CS than MS or RS (50.63, 40.24 and 34.17%, respectively)
and the neutral detergent fiber disappearance (NDFD%) increased significantly
(P<0.01) when feeding on CS than MS or RS (29.81, 28.48 and 27.49%,
respectively). The acid detergent fiber disappearance (ADFD%) followed the same
trend of NDF disappearance %. The potential degradability (a+b) of DM for CS and
MS were higher (P<0.01) than RS (56.72, 56.37 and 54.08, respectively). The
potential degradability (a+b) of NDF for MS was higher significantly (P<0.01) than RS
and CS (53.32, 48.32 and 37.91%, respectively). The potential degradability (a+b) of
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ADF for MS and RS were higher (P<0.01) than CS (55.64, 55.08 and 47.05,
respectively).

The mean rumen volatile fatty acids (VFA) values increased significantly
(P<0.01) when feeding on MS than CS or RS (9.30, 8.68 and 8.5 ml Eql/100 ml RL,
respectively), and the concentration of NH3 was higher (P<0.01) when feeding on MS
than CS or RS (18.86, 16.4 and 15.71 mg/100 ml RL, respectively).

The DMD% increased significantly when added CFM+U than CFM+SBM or
CFM (42.85, 41.93 and 40.26, respectively). The NDFD and ADFD% followed the
same trend in DMD (29.74, 28.36 and 27.69, respectively), and (35.97, 35.08 and
34.91, respectively). The potential degradability (a+b) of DM increased significantly
(P<0.01) when added CFM+U or CFM+SBM than CFM (56.83, 56.65 and 53.69%,
respectively). The potential degradability (a+b) of NDF increased significantly when
added CFM+SBM than CFM+U or CFM (48.4, 46.59 and 44.63%, respectively). The
potential degradability (a+b) of ADF increased significantly when added CFM+SBM
than CFM or CFM+U (56.75, 51.65 and 49.37%, respectively). The buffering capacity
(BC) values increased significantly (P<0.01) when added CFM+U than CFM or
CFM+SBM (11.03, 10.26 and 9.64 ml Eq./100m| RL, respectively). The VFA values
were increased significantly (P<0.01) when added CFM than CFM+U or CFM+SBM
(9.84, 9.96 and 7.67 ml Eq./100 ml RL, respectively). The concentration of NH3
increased (P<0.01) when added CFM + U than CFM or CFM + SBM (19.91, 15.63
and 15.18 mg/100 ml RL).

Keywords: sheep, rice straw, maize stalks, clover straw, soybean meal, urea, in
sacco evaluation

INTRODUCTION

A decline in the quality of forage has an impact on the amount of
other feedstuffs that the animal is able to consume. The slower passage time
of the forage results in reduction in intake of not only the forage but also other
feed that the animal is consuming (Groen and Korver, 1989).

The ability of animals to consume feeds in sufficient amounts to meet
their metabolic and production requirements is one of the most important
factors in feeding systems wholly dependent on crop residues and
roughages. The characteristics that contribute most to intake of crop residues
(when tannins and anti-nutritive factors are low) are : the solubility cell
content of the roughage , the insoluble but potentiality fermentable fraction,
food degradation rate, rumen outflow rate and the rate at which long particles
are reduced to small particles thus allowing outflow (drskov and Ryle, 1990).

The main objective of this investigation, therefore, was to study the
influence of supplemental some nitrogen sources on fermentation of rice
straw, maize stalks and clover straw in the rumen.

MATERIALS AND METHODS

The experimental work of the present study was conducted at the
Agricultural Experimental Station and the Laboratories of Animal Production
Department, Faculty of Agriculture Mansoura University

Experimental Design

The three control rations, one from each tested roughage were
formulated along with concentrate feed mixture (CFM) at the commonly
practiced ratio being :
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1. 30 % rice straw (RS) + 70 % CFM
2. 30% maize stalks (MS) + 70 % CFM
3. 40 % clover straw (CS) + 60% CFM

With the object of increasing the use of roughage, six tested diets
were formulated (two from each roughage) by almost doubling their ratio as in
respective control diets and reducing the traditional CFM as a protein
supplement to less than one half by either quality soybean meal (SBM), 10%
or equivalent urea (U), 1.2% as follows:
. 60 % RS + 30% CFM + 10% SBM
.60 % RS + 38.8% CFM + 1.2% U
. 60 % MS + 30% CFM + 10% SBM
. 60 % MS + 38.8% CFM + 1.2% U
.75 % CS + 17% CFM + 8% SBM
.75% CS + 24 % CFM + 1.0% U

These proportions were chosen to achieve isonitrogenous diets

containing about 12% CP necessary for optimal utilization and fermentation
of roughages in the rumen (Jrskov et al., 1972). The target of 12% CP in
each experimental diets was achieved in all diets since the ingredients were
analysed before formulating the experimental diets.

The rice straw, maize stalks and clover straw were chopped to length
of about 5 cm. The CFM contained about 15.81% CP.

U WN P

Experimental animals and their management:

Three healthy Rahmany rams were used. They were about 1.5-2.0
years old, with an average live body weight of 45 kg. They were fitted with
wide permanent rumen cannula (4 cm diameter). Ecah experiment diet was
offered ad lib at 8.00 am to the experimental animals. During the fermentation
studies, 90% of ad lib intakes was offered.

The three canulated sheep were used for studying some rumen fluid
parameters at different intervals after feeding and for determining the rate of
DM and CF fractions disappearance in the rumen using the artificial fiber bag
technique (Mehrez and Jrskov, 1977). These measurements were repeated
twice during each experimental period.

Rumen fluid samples were collected through the cannula from
different locations in the rumen just before offering the morning feed and at 2,
4 and 8 hrs post-morning feeding. The samples were filtered through two
layers of surgical guaze and were used for determining pH, buffering capacity
(BC), total volatile fatty acids (VFA) and ammonia-N concentrations.

In situ disappearance

The artificial bag technique developed by Mehrez and Jrskov (1977)
was applied measuring rate of DM disappearance in he rumen. On each of
the sampling days, 6 weighed dacron bags were incubated in the rumen of
each sheep (8, 16, 24, 36, 48 and 72 hrs incubation interval). Each bag
contained about 3 grams DM of the tested roughage (RS or MS or CS) with
their corresponding experimental ration. The data of disappearance were
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fitted by the exponential equation derived by Jrskov and McDonald (1979) to
describe the relation between disappearance and elpase of time of incubation
and to predict the degradable potential of the tested material.

In order to define and divided the portions of materials, which
disappear from the bags during incubation in the rumen into, they described
the relationship between disappearance and elpase of time of incubation
through an exponential equation:

P=a+tb (1-e°)

"P" represents the percentage degradability at time t.

"a" represents the readily soluble fraction which disappears irrespective to
fermentation (the intercept with Y axis).

"b" represents the fermentable fraction which disappears with the elpase of
incubation intervals.

In other words "a+b" represents the fermentable part of the material.
"C" represents the undegradable fraction.

"t" time (hr).

Chemical analysis:

The NDF and ADF were determined by the methods of Goering and
Van Soest (1970), while the pH of rumen liquor (RL) was estimated
immediately using battery operated pH meter, ml-equivalents of HCL required
to bring the pH of 100 ml rumen liquor to pH 4.5 (Nicholson et al., 1963) was
determined immediately after sampling for BC.

The total VFA were determined by the method outlined by (Abou
Akkada and EI-Shazly, 1964). The concentration of ammonia-N was
determined according to the method of Conway and O'Malley (1942).

Statistical analysis

The data collected for each parameter were analyzed by Factorial
Design in order to ascertain whether. The observed treatment effects were
real and discernible from chance effects. The null hypothesis was tested by
F-test of significance (Gomez and Gomez, 1984). The differences between
treatment means were tested by Duncan's Multiple Range Test (Duncan,
1955).

RESULTS

1. Effect of low quality roughage type and N-sources on DM, NDF and
ADF disappearance in the rumen:

Table (1) shows the effect of CFM, CFM+SBM and CFM+U
supplements on DM disappearance of the three tested roughages.

There were no significant effect of adding either CFM, CFM+SBM
or CFM+U to three rice straw on dry matter disappearance (DMD) of three
tested roughages at any incubation interval. The DMD of RS was lower at 8 h
with added CFM+SBM than added CFM or CFM+U, then DMD increased
from 16 hrs up to 72 hrs with added CFM+SBM or CFM+U more than added
CFM, but DMD was higher with added CFM+SBM than added CFM+U from
24 hrs up to 72 hrs, while MS the DMD was higher from 8 hrs up to 72 hrs
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with added CFM+SBM and CFM+U than added CFM, but DMD was higher

with added CFM+U than added CFM+SBM from 8 hrs up to 72 hrs.

Table (1): Effect of N-sources on DM disappearance of the three tested
roughages at different incubation periods.

Period RS MS CS
CFM CFM | CFM+ | CFM CFM | CFM+ | CFM | CFM+ | CFM
+ Urea + Urea SBM +

SBM SBM Urea

8h 16.23 | 15.78 | 18.37 | 18.33 | 19.30 | 25.76 | 33.28 | 36.38 | 34.60
16h 2458 | 25.24 | 25.86 | 29.26 | 30.27 | 35.39 | 48.59 | 49.10 | 46.95
24h 30.81 | 32.51 | 31.80 | 36.38 | 37.94 | 42.32 | 52.63 | 53.52 | 52.15
36h 37.35 | 40.39 | 38.47 | 42.95 | 45.36 | 49.25 | 55.33 | 55.52 | 55.01
48h 41.64 | 45.73 | 43.18 | 46.72 | 49.74 | 53.50 | 56.53 | 56.06 | 55.86
72h 46.42 | 51.84 | 48.88 | 50.28 | 53.90 | 57.73 | 57.37 | 56.25 | 56.23

SEM (standard error of means)= 0.97; n= 6.

The DMD with CS was higher from 8 hrs up to 24 hrs with added
CFM+SBM than added CFM or CFM+U.

Table (2) shows the effect of CFM, CFM+SBM and CFM+U
supplements on NDF disappearance of the three tested roughages.

The NDFD of RS was significantly (P<0.01) higher with added CFM
than added CFM+SBM at 8 hrs, then there were no significant effect of
adding either CFM, CFM+SBM or CFM+U from 16 hrs up to 36 hrs. The
NDFD increased significantly (P<0.01) with adding CFM+SBM or CFM+U
than added CFM at 48 hrs, then NDFD increased (P<0.01) with added
CFM+SBM than added CFM or CFM+U at 72 hrs.

The NDFD of MS was significantly (P<0.01) higher with added CFM
or CFM+U than added CFM+SBM at 8 hrs, then NDFD increased significantly
(P<0.01) with added CFM+U than added CFM or CFM+SBM from 16 hrs up
to 72 hrs. The NDFD was higher (P<0.01) with added CFM than added
CFM+SBM from 16 hrs up to 24 hrs, then there were no significant effect
from 36 hrs up to 72 hrs.

Table (2): Effect of N-sources supplements on NDF disappearance of
the three tested roughages at different incubation periods.

RS MS CS
Period CFM CFM CFM CFM CFM CFM CFM CFM CFM
+ + + + + +

SBM Urea SBM Urea SBM Urea
8h 6.639 2.61% 4.49% 9.06% 2.917 6.95% 6.429 | 18.25% | 1.657
16h 17.02% | 15.40" | 17.49" | 17.96" | 12.60% | 21.93% | 26.72P% | 29.83" | 23.37!
24h 24.48° | 25.09° | 26.47% | 24.81" | 20.40Y |31.70'™m | 31.55m° | 34.27ikm | 33 ogikimn
36h 32.00'™mn° | 35.18MK | 35,03MKm [ 32, 30KMmn0 | 29.34%P4 | 41.43% | 35.13Nkm| 37211 | 35 21hik
48h 36.67'9 | 41.66% | 40.00%" | 37.45'9" | 35.809Mk | 47.37°¢ | 36.88"9" | 38.39°%" | 35.620Nik
72h 41.51de | 48.54° 44.59« 43.53¢ 43.87¢ 53.26° | 38.22°%" | 39.09¢1 | 35.749Nik
From ato z: Means within the same raw with different superscripts are significantly
different (P<0.01). SEM (standard error of means)=1.10; n=6.

The NDFD of CS was significantly (P<0.01) higher with added
CFM+SBM than added CFM or CFM+U at 8 hrs. On the other side, NDFD
was higher (P<0.01) when CFM was added than added CFM+U at 8 hrs.
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There were no significant effect of adding either CFM, CFM+SBM and
CFM+U on NDFD from 24 hrs up to 72 hrs.

Table (3) shows the effect of CFM, CFM+SBM and CFM+U
supplements on ADF disappearance of the three tested roughages.

The ADFD of RS was significantly (P<0.01) higher with added CFM
or CFM+U than added CFM+SBM at 8 hrs, then ADFD increased (P<0.01)
when added CFM+U than added CFM+SBM at 16 hrs, but there was no
significant effect of adding either CFM or CFM+SBM at the same period.
There were no significant effect of adding either CFM or CFM+SBM and
CFM+U from 24 hrs up to 36 hrs, but ADFD increased significantly (P<0.01)
when added CFM+SBM than added CFM at 48 hrs and than added CFM or
CFM+U at 72 hrs.

There was no significant effect of adding CFM, CFM+SBM and
CFM+U on ADFD of MS at 8 hrs. The ADFD was significantly (P<0.01) higher
with added CFM+U than added CFM or CFM+SBM from 16 hrs up to 72 hrs,
and there were no significant effect of adding either CFM or CFM+SBM on
ADFD at the same period.

Table (3): Effect of N-source supplements on ADF disappearance of the
three tested roughages at different incubation periods.

RS MS CS
Period CFM CFM CFM CFM CFM CFM
CFM + + CFM + + CFM + +
SBM Urea SBM Urea SBM Urea

8h 16.27™| 10.25' | 15.24% | 12.24% | 15.53* | 13.95%7| 26.75" [ 32.00°%| 17.40™
16h 22.38% | 20.38" | 25.06% | 23.15% | 22.09" | 26.93' [42.63¢/9M39 44NKm 38 27ikim
24h  |27.48%t] 27.98% | 31.52°P9( 30.17°74 | 27.72% [35.63™"0| 45.56°% |42.81°19[ 43 03eT0"
36h 33.63"P |36.84mn|37.37Kmn|36,52Kmn| 34,76™m° |43, 759100 47 55bcde| 45, p7cdel |44, 4gedefy
48h  |38.41MM[43.15°h(40.609"|40.06/9"/40.38"9"K| 48,45 | 48,379 [46.41°°|44,60°0'9
72h  [45.13%1] 50.88% |43.45°"43.29°"| 48,500 | 53.082 |48.86°" [47.23Pd[44 645Ul

From a to z: Means within the same raw with different superscripts are significantly
different (P<0.01).
SEM (standard error of means)= 1.02; n= 6.

The ADFD of CS was significantly (P<0.01) higher with adding
CFM+SBM than added CFM or CFM+U at 8 hrs. There was no significant
effect of adding either CFM, CFM+SBM and CFM+U on ADFD from 16 hrs up
to 72 hrs.

1.1. Effect of low quality roughage type on DM, NDF and ADF
disappearance irrespective to N-sources :

Table (4) shows the main effect of the low quality roughages type, N-
sources on the dry matter, NDF and ADF disappearance.

The DMD of clover straw (CS) was higher (P<0.01) than that of
maize stalks (MS) or rice straw (RS). On the other side, the DMD of maize
stalks was higher (P<0.01) than that of rice straw. The same trends were
observed with NDFD and ADFD.
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Table (4): Effect of the low quality roughages type, and N-sources on
the dry matter, NDF and ADF disappearance.

Roughage N-sources
RS MS CS SEM CFM |CFM+SBM|CFM+U| SEM
DM 34.17° | 40.24" | 50.632 0.22 |40.26° 41.93b 42.852 [ 0.22
NDF 27.49° | 28.48° | 29.812 | 0.26 |27.69°| 28.36° |29.74%| 0.26
ADF 31.43° | 33.12° | 41412 | 0.24 |34.91°| 35.08° |35.972| 0.24

a, b, c, d, e, f: Means within the same raw with different superscripts are significantly
different (P<0.01).
SEM = standard error of means; n (for roughage and N-sources)= 108 .

1.2. Effect of N-sources on DM, NDF and ADF disappearance
irrespective to roughage type :
The DMD, NDFD and ADFD were significantly higher (P<0.01) with
added CFM+U than added CFM or CFM+SBM. On the other hand, DMD
increased significantly (P<0.01) with added CFM+SBM than added CFM,
however, there were no different effect between CFM and CFM+SBM
supplements on NDFD or ADFD.

2. The degradability (at+b) for DM, NDF and ADF of the low quality
roughages:
2.1. Effect of the low quality roughage type and N-sources on the
degradability (a+b) of DM, NDF and ADF:
Table (5) shows the effect of the low quality roughage type and N-
sources supplement on the degradability (a+b) of DM, NDF and ADF.

Table (5): Effect of the low quality roughage type and N-sources on the
degradability (a+b) of DM, NDF and ADF.

Roughage (a+b) % n N-sources (a+b) % "
RS MS CS SEM CFM | CFM+SBM CFM+U SEM
DM [54.08°|56.37%| 56.72% | 0.78[53.69° 56.65% 56.83% 0.78
NDF |48.63°|53.322| 37.91° |1.01]44.63" 48.64° 46.59% 1.01
IADF |55.08?%|55.64% | 47.05° |1.52|51.65° 56.752 49.37° 1.52

a, b, c: Means within the same raw with different superscripts are significantly
different (P<0.01).
* SEM = standard error of means; n = 18.

2.1.1. Effect of the low quality roughage type on the degradability (a+b)
of DM, NDF and ADF:

The degradability of DM for MS and CS were significantly increased
(P<0.01) more than RS. The NDF degradability of MS was higher (P<0.01)
than that of RS and CS. However, the ADF degradability of RS and MS were
higher than that of CS.

2.1.2. Effect of N-sources on the degradability (a+b) of DM, NDF and
ADF:
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The DM, NDF and ADF degradability were significantly increased
(P<0.01) with adding CFM+SBM. However, there were no significant
differences between CFM and CFM + U supplements with regard to NDF and
ADF degradability, but DM degradability was significantly (P<0.01) increased
with adding CFM+U than that supplemented with CFM only.

The DM and NDF degradability of RS were significantly increased
(P<0.01) with adding CFM+SBM only, while the ADF degradability was higher
(P<0.01) adding CFM or CFM+SBM than with added CFM+U.

Table (6) shows the effect of the interaction between low quality
roughage type and CFM, CFM+SBM and CFM+U on the degradability (a+b)
of DM, NDF and ADF.

Table (6): Effect of the interaction between low quality roughage type
and N-sources on the degradability (a+b) of DM, NDF and ADF.
S

RS M CS
CFM | CFM [ CFM | CFM | CFM | CFM | CFM | CFM | CFM | SEM*

+ + + + + +

SBM U SBM U SBM U
DM 51.01¢ | 57.4230|53.82"[ 52.44°¢ | 56.28" | 60.39? [57.63%|56.27°°|56.28"° 1.35
NDF 45.23° [53.61% | 47.06° |49.93%°|53.04%| 56.98% | 38.72¢ [ 39.27¢ [ 35.75% | 1.75
IADF 60.90° | 59.397 | 44.95" | 45.07° | 63.35% | 58.522 | 48.98" [ 47.52" | 44.64° | 2.64
a, b, ¢, d: Means within the same raw with different superscripts are significantly different

(P<0.01).
* SEM = standard error of means; n = 6.

The degradabilities of DM and NDF of maize stalks were increased
(P<0.01) when adding CFM+U. The degradability values of ADF were
increased significantly (P<0.01) when added CFM+SBM or CFM+U than
those supplemented with CFM only.

The results showed that there were no significant effect when adding
CFM or CFM+SBM or CFM+U on the degradabilities of DM, NDF and ADF of
clover straw.

3. Rumen liquor parameters:
3.1. Effect of low quality roughages and N-sources on pH of the rumen
liquor at different times of sampling:

The effects of feeding the three different types of roughages along
with either CFM, CFM+SBM or CFM+U supplement on some rumen liquor
parameters are presented in table (7).

There were no significant effect when either CFM or CFM+SBM or
CFM+U were added to RS, MS or CS on the pH of the rumen at liquor
different times of sampling from 0 hr up to 8 hr of feeding, although the pH
tended to decrease after feeding when CFM was added. The mean values
were higher (P<0.01) when CFM+SBM or CFM+U were added than CFM
was added, 6.77, 6.86 and 6.32, respectively.

3.2. Effect of low quality roughage type and N-sources on BC of the
rumen liquor at different times of sampling:

Table (7) shows that there were no significant effect when adding
either CFM or CFM+SBM or CFM+U to RS, MS or CS on the BC of the
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rumen liquor at different times of sampling from 0 hr up to 8 hr of feeding. The
mean value of BC was higher (P<0.01) when CFM+U was added than CFM
or CFM+SBM. The means were 11.14, 9.02 and 9.83 ml eq./100 ml RL for
CFM+U, CFM+SBM and CFM, respectively.

3.3. Effect of low quality roughage type and N-sources on VFA of the
rumen liquor at different times of sampling:

The results with RS showed that the VFA was higher (P<0.01) at O
hr when adding CFM+U than added CFM or CFM+SBM, and then VFA
values were higher (P<0.01) when adding CFM+U than added CFM+SBM
from 2 hr up to 8 hr, but there were no significant effect when added CFM+U
and CFM from 2 hr up to 8 hr after feeding. The mean values were higher
(P<0.01) when CFM or CFM+U were added than CFM+SBM was fed, the
first two supplements were not significant.

The VFA levels in rumen liquor was not similar with MS when either
CFM+SBM of CFM+U was added. On the other side, supplementation with
CFM only resulted in significantly higher VFA levels at 2, 4 and 8 hrs post
feeding. The mean value was higher (P<0.01) when CFM+U was added than
CFM or CFM+SBM were added, but the mean value was significantly
(P<0.01) less when CFM+SBM was fed than CFM was fed.

Table (7): Effect of low quality roughages and N-sources on some
rumen liquor parameters at different times of sampling.

RS MS CS
Period CFM | CFM | CFM | CFM | CFM | CFM | CFM | CFM | CFM LSD
+ + + + + + (P<0.05)| SEM*
SBM U SBM U SBM U
pH Oh 7.06 | 710 | 7.06 | 6.81 | 7.50 | 7.18 | 7.23 | 7.16 | 7.25
2h 6.05 | 6.70 | 6.67 | 5.63 | 6.70 | 6.70 | 6.08 | 6.65 | 6.78
4h 598 | 6.70 | 6.67 | 5.80 | 6.70 | 6.83 | 6.03 | 6.55 | 6.55 0.12
8h 6.20 | 6.70 | 7.05 | 6.36 | 6.90 | 7.10 | 6.56 | 6.43 | 6.31
Means® |6.32°|6.77%°|6.86%° | 6.26° | 6.93% | 6.95% | 6.47° | 6.70° | 6.72° 0.06
**BC Oh 10.53 | 9.36 | 10.97 | 10.58 | 10.31 | 10.35 | 10.95 | 10.30 | 10.51
2h 9.45 | 9.08 | 10.36 | 9.93 | 9.05 | 10.81 | 9.83 | 10.18 | 11.02
4h 9.31 | 9.15 | 10.78 [ 11.00 | 10.09 | 11.56 | 9.95 | 9.54 | 10.45 0.50
8h 10.03 | 8.51 |12.46|11.75| 9.94 |111.93| 9.78 |10.23 | 11.20
Means® | 9.83° | 9.02¢ |11.142(10.81%| 9.85° |11.16|10.12"¢(10.06"¢|10.792° 0.25
**VFAOh 592 | 6.20 | 8.62 | 6.34 | 5.17 [11.32| 555 | 7.23 | 6.32
2h 9.72 | 7.49 | 9.36 [10.54| 7.11 | 12.38| 8.88 | 9.60 | 8.31
4h 10.81| 6.84 | 9.63 | 11.97| 8.06 | 897 | 9.72 |11.12| 9.19 | 1.798 | 0.64
8h 9.79 | 6.43 [11.20|10.65| 6.12 [ 12.97| 7.66 | 10.65| 9.87
Means® |9.06"| 6.74° | 9.70° | 9.87° | 6.62° |11.413| 7.95% | 9.65" | 8.42% 0.32
"NH3 Oh 11.31(16.14 | 17.23|22.1911.48|20.35|11.75|16.14 | 15.26
2h 14.55(19.19 | 23.94 | 20.78 | 16.93 | 28.77 | 18.24 | 14.20 | 28.24
4h 15.61|14.12 | 18.94 | 19.65 | 16.93 [ 20.52 | 17.01 | 13.52 | 20.17 1.84
8h 9.11 |113.94(14.45]|14.90|16.66 | 17.19|12.89 | 12.89 | 13.65
Means® [12.65%]|15.85°|18.64°(19.38%15.50°|21.70?|14.86°(14.19°¢|19.382° 0.92

From a to e: Means within the same raw with different superscripts are significantly
different (P<0.01).

* SEM = standard error of means; n=6. @n =24,

** mleq/100 ml RL.

#mg/100 ml RL.
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Rations containing CS, VFA increased (P<0.01) from 0 hr up to 2 hr
when CFM or CFM+SBM were added than CFM+U was added. There were
no significant effect of adding either CFM or CFM+SBM or CFM+U on VFA
values from 2 hr up to 4 hr after feeding, but at 8 hr after feeding the VFA
values were higher (P<0.01) when adding CFM+SBM or CFM+U were added
than added CFM. The mean values were higher (P<0.01) when CFM+SBM
was fed than CFM or CFM+U were added, the difference between the later
two supplements were not significant.

3.4. Effect of low quality roughage type and N-sources on NHs
concentration of the rumen at liquor different times of sampling:

Table (7) shows that there was no significant effect of adding either
CFM, CFM+SBM or CFM+U on NHs at different times of sampling with three
tested roughages. The mean value with RS was higher (P<0.01) when
CFM+U was fed than CFM+SBM or CFM was fed, the mean value was also
higher (P<0.01) when CFM+SBM was fed than CFM.

The mean values with MS were higher (P<0.01) when CFM or
CFM+U were fed than CFM+SBM was fed. While, the mean value was higher
(P<0.01) when CFM+U or CFM were fed than or CFM+SBM was fed, the
difference between the former two supplements were not significant.

3.5. Effect of different low quality roughages and N-sources on the pH,
BC, VFA and NHs concentrations in the rumen liquor:
The effects of the three tested roughages, three N-sources of
supplementation and time of sampling on some rumen parameters are
presented in Table (8).

3.5.1. Effect of different low quality roughages on the pH, BC, VFA and
NH3z concentrations in the rumen:
The effects of the three tested roughages irrespective to supplement
on some rumen parameters are presented in Table (8).
There was no significant effect for either RS, MS or CS on the pH of
the rumen liquor.

Table (8): Effects of the three tested roughages, N-sources and time of

sampling on some rumen parameters.
Roughage " N-sources "
Item RS T Ve T s 1 SEM' cEv T crveeen | oRwu | SEM
PH 665 | 6.71 | 663 | 0.03 | 635 6.80° 6.84° 0.03
BC 10.00°| 10.617| 10.33® | 0.14 | 10.26° 9.64° 11.03* | 0.14
VFA 8.50° | 9.30° | 8.68° | 0.18 | 8.96" 767° 9.847 0.18
NH, 15.71°| 18.86%| 16.14° | 0.53 | 15.63° 15.18° 19.01° | 053

From a, b, c, d : Means within the same raw with different superscripts are significantly
different (P<0.01).

* SEM = standard error of means; n (for roughage and N-sources)= 72 and n (for
incubation periods)= 54.
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The buffering capacity of the rumen was higher (P<0.01) with feeding
on MS than on RS. It was intermediate with feeding CS with no significant
differences from the other two roughages.

The VFA was the highest (P<0.01) when feeding on MS than RS and
CS, the difference between the later two roughages were not significant.

The concentration of NHs was the highest (P<0.01) when feeding on
MS than RS and CS, which did not significantly differ from each other.

3.5.2. Effect of N-sources on the pH, BC, VFA and NH3 concentraions in
the rumen:

The effects of the three protein supplements on some rumen
parameters irrespective to type of roughage or time of sampling are also
presented in Table (8).

The pH in the rumen liquor significantly the lowest when CFM was
added than when CFM+SBM or CFM+U were added. There were no
significant differences between the later two supplements.

The buffering capacity varied significantly (P<0.01) among the three
supplements, being the highest (P<0.01) with CFM+U followed by CFM then
CFM+SBM.

The total VFA was the highest (P<0.01) when CFM+U was
supplemented followed by CFM and CFM+SBM, the difference among the
three supplements were significant (P<0.01).

The concentration of NHs was the highest (P<0.01) when CFM+U
was added followed by CFM and CFM+SBM, which did not significantly differ
from each other.

DISCUSSION

Patton (1994) showed that lignin is negatively correlated with the
amount of fiber that can be fermented, while hemicellulose is negatively
correlated with the rate at which fiber is digested.

When fiber fractions were determined in the three tested roughages
of the present study, the results revealed that the contents were as follow:

NDF% ADF% Cell.% |Hemicell.%]| Lignin%
RS 74.66 51.67 38.67 22.99 13.00
MS 75.01 45.25 34.64 29.76 10.61
CS 65.21 50.15 36.62 15.06 13.53

This indicated that CS was the lowest in NDF and hemicellulose and
MS in ADF and lignin. This might partly explain the lower digestibility values
of the CS rations.

Increasing rate of CF digestion (0.04%/hr) should decrease particle
buoyancy over time, increasing rate of passage (0.025%/hr) and decreasing
fill while counteracting the decrease in digestibility due to increase rate of
passage (Jung and Allen, 1995). While, particles must be digested before
passage (Allen and Mertens, 1988).
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On the other hand, protein supplementation has been shown to
increase ruminal rate of passage of feed particles as a result of higher liquid
dilution rate than when roughage is fed alone. A decrease in ruminal retention
time would result in lower fiber digestibility values. Digestibility of energy was
increased by protein supplementation because protein supplement had a
higher gross energy value than the roughage (Guthrie and Wagner, 1988).

The ruminal fiber digestion may be more reponsive to source of
supplemental protein than to either the percentage of protein supplements or
level of feeding (Freeman et al., 1992). Barton et al. (1992) showed also that
the beneficial effects of cottonseed meal as a protein supplement for
ruminants consuming low-quality forages are documented for a variety of
forage types.

The utilization of NPN by ruminants is often less efficient than the
utilization of natural protein supplements. Part of the inefficiency of NPN
utilization has been attributed to excess NHs production in the rumen that is
absorbed, converted to urea and excreted in the urine (Chalupa, 1972).

Another attempt was made by measuring the disappearance % and
the rate of disappearance of NDF and ADF for the three tested roughages in
the rumen through the in sacco artificial fiber bag technique during each
experimental trail. The results were as follows:

1- Rice straw:

CFM | CFM+SBM | CFM+U
Period Disappearance
% |[%/hour| % [%/hour| % | %/hour
NDF
8h 6.63 0.82 2.61 0.32 4.49 0.56
16 h 17.02 1.06 154 0.96 17.49 1.09
24 h 24.48 1.02 25.09 1.04 26.47 1.10
36 h 32.00 0.88 35.18 0.97 35.03 0.97
48 h 36.67 0.76 41.66 0.86 40.00 0.83
72 h 41.51 0.57 48.54 0.67 44.59 0.61
Mean 26.39 0.85 28.08 0.80 28.01 0.86
ADF
8h 16.27 2.03 10.25 1.28 15.24 1.90
16 h 22.38 1.39 20.38 1.27 25.06 1.56
24 h 27.48 1.14 27.98 1.16 31.52 1.31
36 h 33.63 0.93 36.84 1.02 37.37 1.03
48 h 38.41 0.80 43.15 0.89 40.60 0.84
72h 45.13 0.62 50.88 0.70 43.45 0.60
Mean 30.55 1.15 31.54 1.05 32.21 1.20
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2- Maize stalks:

CFM | CFM+SBM | CFM+U
Period Disappearance
% |%/hour| % [%/hour|[ % |%/hour
NDF
8h 9.06 1.13 291 0.36 6.95 0.86
16 h 17.96 1.12 12.60 0.78 21.93 1.37
24 h 24.81 1.03 20.40 0.85 31.70 1.32
36h 32.30 0.89 29.34 0.81 41.43 1.15
48 h 37.45 0.78 35.80 0.74 47.37 0.98
72 h 43.53 0.60 43.87 0.60 53.26 0.73
Mean 27.52 0.92 24.15 0.69 33.77 1.06
ADF
8h 12.24 1.53 15.53 1.94 13.95 1.74
16 h 23.15 1.44 22.09 1.38 26.93 1.68
24 h 30.17 1.25 27.72 1.15 35.63 1.48
36h 36.52 1.01 34.76 0.96 43.75 1.21
48 h 40.60 0.84 40.38 0.84 48.45 1.00
72 h 43.29 0.60 48.50 0.67 53.08 0.73
Mean 30.90 1.11 31.50 1.15 36.96 1.30
3- Clover straw:
CFM [ CFM+SBM | CFM+U
Period Disappearance
% |%/hour| % [%/hour| % [%/hour
NDF
8h 6.42 0.80 18.25 2.28 1.65 0.20
16 h 26.72 1.67 29.83 1.86 23.37 1.46
24 h 31.55 1.31 34.27 1.42 33.08 1.37
36 h 35.13 0.97 37.21 1.03 35.21 0.97
48 h 36.88 0.76 35.39 0.73 35.62 0.74
72h 38.22 0.53 39.09 0.54 35.74 0.49
Mean 29.15 1.00 32.84 1.31 27.45 0.87
ADF
8h 26.75 3.34 32.00 4.00 17.40 2.17
16 h 42.63 2.66 39.44 2.46 38.27 2.39
24 h 45.56 1.89 42.81 1.78 43.03 1.79
36 h 47.55 1.32 45.27 1.25 44.49 1.23
48 h 48.37 1.00 46.41 0.96 44.60 0.92
72h 48.86 0.67 47.23 0.65 44.64 0.62
Mean 43.29 1.81 42.19 1.85 38.74 1.52
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The obtained data revealed that the disappearance (irrespective to
protein supplement) of the NDF and ADF of CS was significantly the highest
among tested roughages, which seem to be contradicting with the in vivo
digestibilities of the rations in which it was included.

Leslie and Fahey (1994) reported that the disappearance values of
legumes were higher and more rapid from 8 hr up to 24 hr of ruminal
fermentation (limited energy) than cereal by-products which did not approach
completion until 72 hr of fermentation.

Hussein et al. (1995) showed that forages and fibrous by-products
are degraded by ruminal cellulolytic bacteria to different extents depending on
factors such as cell wall structure and degree of lignificantion and found that
the DM disappearance % of alfalfa hay, orchard grass and wheat straw when
incubated in the rumen for 24 hr were 52.2, 49.6 and 32.9%, respectively.

@rskov and McDonald (1979) divided the portion of a material which
disappear from the bags during incubation in the rumen into:

Fraction “a@” which a readily soluble and disappears irrespective to
fermentation (the intercept with Y axis). Fraction “b” which the fermentable
fraction which disappears with the elapse of the time. Fraction “c” which is
hardly fermentable even with the elapse of long incubation interval. They
described the relationship between disappearance and elapse of time of
incubation through an experimental equation to predict the effective
degradability:

P=a+b(1-e%)

In other words “a+b” represents the fermentable part of the material.

Fitting the obtained data of the disappearance of both NDF and ADF
of the tested roughages to the previous model it was found that:

a+b
Roughage NDF ADF
RS 48.6 55.1
MS 53.3 55.6
CS 37.6 47.1

Accordingly, it was clear that the effective deradability values of NDF
& ADF were the worst for CS, while those of MS and RS were nearly similar.

It was therefore possible to postulate that although the rate of NDF
and ADF disappearance of CS were the fastest, yet the fermentable fractions
were the least compared with those of RS & MS.

Jamot and Grenet (1991) showed that the rate and the extent of
degradation in the rumen occurred very rapidly with lucerne stems; the xylem
of lucerne was the only undegradable tissues whatever the stage. The
collenchyma was degraded in the rumen although with acid phloroglucinol it
stained positive for the presence of phenolic compounds. Ryegrass stems
were digested more slowly than lucerene stems and the sclerenchyma and
xylan of ryegrass were indigestible whatever the stage. The parenchyma
located close to the sclerenchyma became indigestible as the cell walls
lignified progressively from the third stage. These results contribute to the
understading of the decrease in digestibility over the first growth stage and
the variation in rate of digestion of lucerene and ryegrass in the rumen.
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Nandra et al. (1993) reported that the graminaceous hay had higher
potential (a+b) DM degradation, but it slower with continous rate of
fermentation where the plateau was not reached until about 72 hr incubation
than leguminous. Under in vivo conditions, such a low rate of degradation
would result in a low level of intake and longer retention time leading to
higher apparent DMD.

It should be pointed out that pH, BC, VFA and NHs or ruminal liqour
were studied to postulate suitability for fermentation. The pH values were
always with a normal range of 6-7. Such range is suitable for the growth and
activity of cellulolytic bacteria (Prasad et al., 1972).

@rskov (1987) reported that the supplements fed with either
untreated or treated straw diets are very important, since rumen bacteria
which ferment or digest cellulosic feeds are very sensitive to low rumen pH
caused by supplementation. The extent to which rumen pH is decreased by
supplementation depends largely on the level and type of supplement used.
The higher proportion of concentrate that is used and more rapidly its
fermented, the more rumen pH will be lowered and the more seriuosly
cellulolysis will be retarded and consequently the utilization of straw reduced
and the reverse is true.

The buffering capacity also supports the optimal conditions in the
rumen, which is a net function of saliva secretion and VFA production and
absorption. A good buffering system in the rumen is that which maintains the
pH near neutrality which was achieved in the present study. Naturally more
saliva is excreted during mastication and rumination which increase with
roughage feeding which was reflected on the buffering capacity value, when
the roughages represented higher proportion in the diets.

The rumen VFA was significantly correlated with DM intake when rice
straw was supplemented with groundnut oil cake, varying proportions of
molasses or molasses plus urea (Calvet et al., 1974).

In addition, the concentrations of NHs in the rumen were within the
optimum level and even more when urea was used for satisfying microbial
needs from N for maximal microbial protein synthesis (Slyter et al., 1979 and
Newbold et al., 1987).

Mehrez (1992) reported that the optimal ruminal NHs concentration
for maximal rate of fermentation in the rumen is associated with dietary
source and level of energy to be fermented in the rumen. The two ingredients
of the rations were barley grains (BG) and low qulaity clover hay (CH)
representing concentrate (C) and roughage ® components, respectively at
the ratio of 0:100, 33:67, 67:33 and 100:0. Each experimental ration was fed
either unsupplemented or supplemented with appropriate levels of urea-
Na:S04 for each diet. Maximal rates of organic matter fermentation were
associated with averages of below 7, 13.5, 17.5 and over 20 mg NH3-N/100
ml rumen liquor for these four diets, respectively.

The present study suggested the possibility of increasing the level of
roughages in rations for ruminants with some nitrogen sources supplement
such as urea or soybean meal. Further study is needed to support these
results by in vivo evaluation.
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