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ABSTRACT
Thirty two Awassi male lambs with initial body weight(27±1.78 kg), and four to five months old, were allocated
into four equal groups in factorial experiment to study the effect of two roughage to concentrate rations (R:C,
60:40 and 40:60) supplemented with two levels of Saccharomyces cerevisiae (0 and 5 g S. cerevisiae / head / day)
on rumen fermentations rate[Total volatile fatty acids(TVFA) ,pH and ammonia concentration (NH3-N)] . The
diets were offered in quantity to achieve 150 g daily gain .Results shown no differences in daily dry matter
intake(DMI) and daily gain across treatments. As well as no significant effect for R: C ratio on TVFA and pH
whereas, propionic, butyric acids and NH3-N increased significantly (P<0.05) with high concentrate diets, but the
molar proportion of acetic significantly (P<0.05) decreased with high levels of concentrate diets. S cerevisiae
supplementation showed significantly (P<0.05) increased in TVFA, propionic and butyric acid, whereas,
significantly (P<0.05) decreased acetic acid and NH3-N. Significant(P<0.05) interaction were shown between high
level of concentrate and S cerevisiae supplementation in TVFA, propionic, butyric acid ,acetic acid and NH 3-N
whereas, no significant effect on pH .In conclusion ,S cerevisiae supplementation to high concentrate diet
significantly (P<0.05) increased TVFA, propionic and butyric acid, whereas, significantly (P<0.05) decreased
acetic acid and NH3-N .
Key words : Lambs ,S. cerevisiae, Roughage to Concentrate Ratios, rumen characteristics.

حسن و محمد
6102/ 00 -0 :) (عدد خاص:47 – مجلة العلوم الزراعية العراقية
 عمى صفات الكرش في عالئق الحمالن العواسي معSACCAROMYCES CEREVISIAE تأثير إضافة خميرة الخبز
مستويات مختمفة من العمف المركز الى الخشن

سندس فاروق محمد

شاكر عبد األمير حسن

مدرس

استاذ

 جامعة بغداد – العراق-  كمية الزراعة- قسم الثروة الحيوانية
shakeratar@yahoo.com
المستخمص

 قسمت الى اربع مجاميع متساوية بتجارب،  كغم) وبعمر اربعة الى خمسة اشهر1721 ± 22(  حمل عواسي بوزن ابتدائي32 تم اخذ
يوم) في معدل تخمرات الكرش (األحماض الدهنية الطيارة الكمية/رأس/  غم5  و0( عاممية لدراسة تأثير مستويين من خميرة الخبز

 أظهرت النتائج7 غم زيادة وزنية يومية150  وجهزت كمية الغذاء لمحصول عمى7NH3-N ) وتركيز األس الهيدروجيني واألمونياTVFA
) والزيادة الوزنية اليومية بين المعامالت وكذلك ال يوجد تأثيرDMI( عدم وجود فروقات معنوية في المتناول اليومي من المادة الجافة
 بينما حصمت زيادة معنوية عند، معنوي لنسبة العمف المركز الى الخشن عمى األحماض الدهنية الطيارة الكمية وتركيز األس الهيدروجيني

) لكل من البروبيونيك وحامض البيوتريك واالمونيا مع مستوى عا ًل من العمف المركز ولكن انخفضت النسبةP<0.05( مستوى معنوية
)P<0.05(  أظهرت اضافة خميرة الخبز حصول زيادة معنوية7) مع مستوى عالي من العمف المركزP<0.05( ًالمولية لألسيتيك معنويا
) في حامض االسيتيكP<0.05(  البروبيونيك وحامض البيوتيريك بينما حصل انخفاض معنوي، في األحماض الدهنية الطيارة الكمية

 ) لتأثير التداخل بين مستوى عالي من العمف المركز واضافة خميرة الخبز لكل من األحماضP<0.05( حصمت زيادة معنوية7واألمونيا
الدهنية الطيارة الكمية والبيروبيونيك وحامض البيوتريك وحامض االسيتيك واالمونيا بينما اليوجد تأثير معنوي عمى األس

) لألحماضP<0.05(نستنتج ان اضافة خميرة الخبز الى مستوى عالي من العمف المركز ادى الى حصول زيادة معنوية7الهيدروجين ي
7) في حامض األسيتيك واألمونياP<0.05(  بينما حصل انخفاض معنوي، الدهنية الطيارة الكمية والبروبيونيك وحامض البيوتريك
. صفات الكرش، نسبة العمف المركز الى الخشن، خميرة الخبز، حمالن:الكممات المفتاحية
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Department Field/College of Agriculture/
University of
Baghdad and
housed
individually in 1.5x1.5m pens. Water was
provided ad libitum and lambs housed and
maintained in hygienic environment according
to the farm system.
Diets: In the experiment ,two diets with a
roughage :concentrate ratios of 60:40 (high
roughage, HR) and 40:60 (high concentrate,
HC) were formulated, both with and without
the inclusion of a yeast (Saccharomyces
cerevisiae, Lesaffire 59703 Marcq France).
The experimental treatments diets were: D1)
high roughage with no supplemental s.
cerevisiae (HR); D2) high roughage with s.
cerevisiae supplemented (HRSC); D3) high
concentrate with no supplemental s. cerevisiae
(HC); and D4) high concentrate with s.
cerevisiae supplemented (HCSC). Paragraph
supplemental s. cerevisiae was added to the
concentrate as a top-dressing at each feeding at
level of 5 g s. cerevisiae /hd/d within the total
ration .Diets were formulated to meet
recommended requirements for ME and CP
and fed at levels to achieve 150 g/d (3).The
concentrate ration was composed primarily of
barley, yellow corn, wheat, wheat bran and
soybean meal, while the roughage component
was alfalfa hay. proximate
analysis of
concentrate ingredients and alfalfa hay are
presented in Table 1. Formulation and
chemical composition of treatment diets are
presented in Table 2.Prior to feeding the
treatment diets, all lambs were allowed 14
days acclimatization
period and the
experimental diets were also gradually
introduced.The roughage and concentrate diets
were offered once daily, refusals of the diets
were collected and weighed before offering of
another was made the next day. Offered and
refused feed were sampled weekly and stored
at -20 0C freezer specify for subsequent
chemical analysis .The quantity of roughage
and concentrate diets offered for each lambs
were weekly adjusted according to the body
weight changes in order to ensure that the
intake would be sufficient to achieved daily
gain of 150 g .Recording of daily intake and
live-weight gain were maintained for nine
weeks throughout the feeding trial .The lambs
were weighed weekly before compounding for
that morning feeding.

INTRODUCTION
Recent research has focused on the feeding of
direct-fed microbial such as S. cerevisiae as
feed additives because of its beneficial effects
on animal performance (2;25) . Although,
there have been numerous theories proposed,
the mode of action of yeast culture has not yet
been defined. S. cerevisiae are able to grow
rapidly in the rumen and facilitate fiber
digestion (15). Micro-nutrients found in S.
cerevisiae also stimulate cellulolytic bacteria
growth (7). In addition, S. cerevisiae also
protect ruminal fermentation from lactic acid
accumulation (46). Based on the theory
proposed by Newbold et al,(44), S cerevisiae
in the rumen environment can utilize the
remaining dissolved oxygen and save
anaerobic microorganisms from the toxic
effect of oxygen. Previous and recently
researches focusing on feeding dairy cows and
sheep with S. cerevisiae have had variable
results. Several reasons may account for these
variations including levels of feeding (23),
protein levels and degradability(24;25), forage
to concentrate ratio (2),quality of the forage
and nutrient composition of the diet(22),
amount of yeast supplemented, type and
number of viable yeast, ect. It was concluded
that yeast supplementation in the diets of dairy
cows and growing lambs increased the ruminal
pH and VFA concentrations (49). However,
the digestive advantages of enhanced nutrient
digestibility (21), rumen fermentation and
subsequent production parameters provide
justification for nutritionists to continue to
research yeast culture supplementation. The
objectives of this experiment were to test the
interactions between the S. cerevisiae
supplementation and roughage to concentrate
(R:C) ratios on rumen
fermentation rat
(TVFA, NH3-Nconcentration and pH) in
Awassi male lambs.
MATERIALS AND METHODS
Animals and Management: Thirty two
Awassi male lambs were paired by weight and
each assigned to a sequence using 2x2
factorial experimental design . Lambs ranged
from four to five months of age and with a
mean weight of 27+1.78 kg. Fourteen days
prior to the start of the trial, lambs were
vaccinated and de wormed .Lambs were
assembled at the Animal Resources
2
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Table 1. Chemical analysis of the diets ingredients (% on dry matter basis).
Chemical composition %

Yellow
corn
87.79
86.59
8.93
1.97
3.54
72.15
14.60
7.25
3.49
7.35
1.89

Barley

Soybean
meal
91.00
84.80
44.0
5.9
4.9
30.00
47.52
9.62
8.66
37.9
2.22

Wheat

Wheat
bran
95.16
90.32
14.60
11.06
2.91
61.75
55.50
13.16
11.20
42.34
3.49

Alfalfa
hay
90.24
81.49
16.52
23.60
1.63
39.74
58.12
36.73
30.91
21.39
5.82

DM % of fresh
90.81
89.50
Organic matter (OM)
88.13
87.66
Crude protein (CP)
12.34
13.22
Crude fiber (CF)
6.02
2.60
Ether extract (EE)
2.01
1.9
Nitrogen free extract (NFE)ذذ
67.76
69.94
Neutral detergent fiber (NDF)
26.20
25.12
Acid detergent fiber (ADF)
4.42
5.16
Cellulose
3.66
4.94
Hemi cellulose
21.78
19.96
Acid detergent lignin (ADL)
1.09
1.34
Metbolizaible energy (ME, MJ/kg
6.31
12.2
13.1
13.0
12.9
12.9
DM)*
*Metabolizable energy (ME) values are estimate according to following equation: ME (MJ/kg DM) = [- 0.45 +
(0.04453×% TDN)] × 4.184 . While TDN was estimated according to the equations of Kearl (32) as follows: TDN
for roughages (% of DM) = -17.2649+1.2120(%CP) + 0.8352 % NFE+2.4637 % EE+0.4475 %CF;TDN for
energy feeds (% of DM) =40.3227+0.5398 % CP+0.4448 % NFE+1.4218 % EE–0.7007 %CF.

Table 2. Formulation and chemical composition of treatment diets (% on dry matter basis).
Items

HR Diet

HRSC
Diet
D2

HC Diet

Diet number
D1
D3
Ingredients %
Alfalfa hay
60
60
40
Barley
14
14
21
Yellow corn
4
4
6
Soybean meal
6
6
9
Wheat
4
4
6
Wheat bran
11.2
11.2
16.8
Minerals & Vitamins
0.4
0.4
0.6
Salt
0.4
0.4
0.6
S cerevisiae (SC) g/h/d
5
Chemical composition %
DM
92.86
92.86
94.1
OM
83.25
83.25
84.14
CP
14.9
14.9
14.13
CF
17.27
17.27
14.11
EE
2.25
2.25
2.57
NFE
48.83
48.83
53.33
NDF
49.35
49.35
44.97
ADF
25.63
25.63
20.09
ADL
5.94
5.94
6.00
ME MJ/Kg DM
9.7
9.7
10.3
HR: High roughage diet, HR SC: High roughage supplemented with S. cerevisiae,
HCSC: High concentrate supplemented with S. cerevisiae.

HCSC
Diet
D4
40
21
6
9
6
16.8
0.6
0.6
5
94.1
84.14
14.13
14.11
2.57
53.33
44.97
20.09
6.00
10.3
HC: High concentrate,

sulfuric acid to kill bacterial action and capture
ammonia, and stored at –20 C° until
subsequent analysis (31). Frozen strained
rumen fluid samples were thawed at room
temperature and shaken, then the contents
were transferred into glass tubes and
centrifuged, the supernatant was analyzed for
ruminal ammonia-N by the method of steam
distillation with MgO (4), TVFA by the
method of Markham (38). The molar
proportions of individual VFA were
determined by chromatography technique

Rumen fermentation characteristics
At the end of the experiment (last three days)
rumen fluid samples were withdrawn from the
lambs before morning feeding (zero time), 3
and 6 hours post feeding using a stomach tube
as described by Saeed (51). Rumen fluid was
immediately measured for pH using Orian 680
digital pH meter, USA, which was adjusted
with 4 and 9 standard pH solutions.Samples
were then filtered through four layers of
cheesecloth to discard the sold unfermented
particles.Then 10 ml subsamples were
preserved by addition of 0.2 ml of 50%
3
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using high performance liquid chromatography
(HPLC) according to Zinn and Owens (62).
Chemical Analysis
Samples of ingredients used in the formulation
of concentrate diets, the offered and refused
concentrate diets and alfalfa hay during
feeding trials were dried in electric oven at
100°C until constant weight, while feces were
dried at 60°C (60). Dried samples were then
ground by grinder and kept in plastic well
closed containers for chemical analysis. The
commercial product of Baker's yeast (S.
cerevisiae) containing about 5.6 × 108 colony
forming unit (CFU) was used as additive.
Chemical analysis of diets including DM, OM,
CP, EE and CF were determined according to
AOAC (4). NDF, ADF and ADL were
determined according to the method of
Goering and Van Soest (19).
Statistical analysis
Data obtained during the experiment was
statistically analyzed according to the
procedures of SAS (52). Duncan’s,(9) multiple
range test was used to separate the treatment
means using the same software package and
the treatments were partitioned into main
effects and their interactions.
RESULTS AND DISCUSSION
Daily feed intake
The lambs were consumed all the diets offered
and differences in R:C ratio were successfully
achieved . The main effect of R:C ratio and S.
cerevisiae
supplementation
and
their
interactions on average daily gain and intake
by lambs are shown in Table (3). There were
no difference between R:C ratios in DM, and
OM intake .Whereas ,differences in CP and
CF intake occurred between R:C ratios
(P>0.05); these differences were not
statistically significant when daily intake was
expressed as g / kg W0.75 . These results could
be attributed to the differences in chemical
composition of tested feedstuffs and R:C
ratios. Same results reported by Kumari et al,
(34) when male lambs fed 60:40,50:50, 40:60
and 30:70 roughage to concentrate ratios ;they
found dietary variations did not affect the DM
Intake; while, CF intake increased with
increasing level of roughage with increasing
level of concentrate; a mathematical increase
in DM, OM and CP intake due to addition of
S. cerevisiae. Similar observations were shown

Hassan & Mohammed

by Hassan and saeed (24)when lambs fed
restricted level of feeding; Whereas e ,
disagree with El- Hassan et al. (10) when
animals fed ad libitum access to feed.
Whereas, CF increased significantly (P<0.01)
with S. cerevisiae supplementation ; These
result agrees with other findings ,which
reported a positive influence of S. cerevisiae
on intake in growing animals (48; 35; 53 and
37), whereas, other reported no effect (45).
The positive effects of addition of S. cerevisiae
were attributed to: 1) stimulation development
of cellulolytic and lactate-utilizing bacteria in
the rumen (29), which can improve voluntary
feed intake (58).Other authors (56) suggested
that SC provides stimulatory factors such as
amino acids, and peptides that increase the
number of cellulolytic bacteria and could
lessen the negative effects associated with high
concentrate diets by increasing the population
of lactic acid-utilizing bacteria such as
Selenomonas ruminantium and Megasphaera
elsdenii; 2) The alterations in ruminal
fermentations relating to decreased lactic acid
concentrations which can be reflected in
improved intake (28). Statistically interaction
(P>0.05) were shown between R:C ratios and
SC supplementation; CF
significantly
(P<0.05) increased with high roughage and SC
supplementation. The positive effect of
addition of S. cerevisiae improved feed intake
by stimulation of cellulolytic and lactateutilizing bacteria in the rumen (29). Sontakke,
(54) revealed that SC increased feed intake .
Daily gain
Results in table 3 revealed that FBW and
ADG of lambs were not significantly affected
by R:C ratios .As well as statistical analysis
revealed that FBW was not significantly
affected by addition of S. cerevisiae, whereas,
ADG was significantly (P < 0.05) affected,
where, higher values were achieved by a group
of lambs fed diet with added S. cerevisiae
(143.7g/d).;These increases was mainly related
to the significant(P<0.05) interaction between
R:C ratios and S. cerevisiae supplementation
,which shown higher ADG by lambs fed HC
supplemented with S. cerevisiae (146.6g/d).
Many studies reported increasing gain due to
the addition of SC to sheep diet (18; 40), goat
kids (12).
4
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Table 3. Effect of roughage to concentrate ratios, S. cerevisiae supplementation and their interaction
on daily intake and live weight gain
ABG
DMI
OMI
CPI
CFI
(g/d)
(g/d)
(g/d)
(g/d)
(g/d)
Roughage : Concentrate ratios
HR
28.33 ±1.036.7 ±1.0
135.9 ±7.2
912 ±30 a
758 ±25 a
127 ±4b
160 +5.8a
HC
27.62±0.9
36.21±1.2
139.0 ±12 943 ±29 a
795 ± 24 a
138 ±4a
137 ±3.9b
SC supplementation
Without SC
27.91±0.9
36.0 ±0.9131.7±6.6b
914 ±33 a
767 ±27 a
132 ±4a
146 ±6.1b
With SC
28.00±0.2
36.9 ±1.2
143.7±5.1 a 941 ±27a
786 ±23 a
133 ±4a
152 ±5.9a
Interaction (roughage: Concentrate ratio with SC supplementation)
HR
28.16±1.6
36.3±1.5
131.6 ±19b
900 ±50 a
749 ±41a
126 ± 4a
157 ±6a
HRSC 28.50±1.5
37.2±1.3
140.3±16a
924 ±33 a
767 ±28a
128 ±4 a
164 ±10a
HC
27.66±0.9
35.8±1.3
131.7±10b
928 ±25 a
785 ±82a
138 ±4 a
135 ±4b
HCSC
27.5±1.7
36.6±2.1
146.4±15a
959 ±51 a
805 ±47a
139 ±7 a
139 ±7ab
High roughage ; HRSC : High roughage with SC; HC:High concentrate ; HCSC: High concentrate with SC a, b:
Items

Initial
BW (Kg)

F BW
(Kg)

Means in the same column for each item with different superscripts differ significantly (P<0.05).

levels of concentrate diets. These results may
Rumen fermentation characteristics:
Effects of roughage to concentrate ratios and
be attributed to high-energy diets causes' rapid
addition of SC on rumen fermentation
accumulation of products of fermentation with
characteristics were estimated as mean values
accompanying changes in the relative
for all sampling time during which samples of
proportion of these sources. This result is
rumen liquid were withdrawn from
contrary to the results of some researchers,
experimental lambs, while, the diurnal changes
where they found an increase in TVFA with
in these parameters have been illustrated
high level of concentration and decreased with
histogramatically taking into consideration that
high level of roughage (8; 6). Gaafar, et. al,
sampling time was not introduced in the
(16) showed ruminal PH decreased, but
statistical analysis to avoid exaggerations and
TVFAs
and
NH3-N
concentrations
complications.
significantly effect with increasing level of
concentrate. These results are in accordance
Main effect of roughage to concentrate ratios
with those obtained by Mohsen, et. al., (42)
on rumen fermentation characteristics:
Table 4 .showed no significant effect for R: C
who stated that the concentration of TVFAs
ratio on TVFA and PH whereas, propionic,
and NH3-N in rumen liquor of Friesian calves
butyric acids and NH3-N increased
increased, but PH value decreased with
significantly (P<0.05) with high concentrate
increasing level of concentrate mixture and
diets, but the molar proportion of acetic
decreasing level of corn silage in the rations.
significantly (P<0.05) decreased with high
Vlaeminck, et. al., (59).
Table 4. Mean effect of roughage :concentrate ratios on rumen fermentation characteristics
Roughage : concentrate ratios
Items…

60:40

40:60

pH
6.80±0.02a
6.70±0.10a
NH3-N mg/ 100 ml
119.46±0.17b
121.00±0.05a
TVFA mmol/l
92.71±2.00a
93.54±1.70a
Acetic acid (%) C2
60.53±0..26a
56.25±1.3b
Propionic acid (%) C3
17.71±0.04b
19.28±1.4a
Butyric acid (%) C4
8.91±00b
10.79±0.05a
Means in the same row with different superscripts are significantly different
* (P<0.05) ** (P<0.01) NS= Non significant.

reported that TVFA concentration increased
with dietary concentrate. Flachowsky, et. al.,
(14) stated that low portions of hay NH3-N,
the ration significantly reduced the pH value
and increased the concentration. Rotger, et. al.,
(50) found that heifers fed one of two forage to

Significance
of effects
n =72
N.S
*
N.S
*
*
*

concentrate ratio decreased NH3-N, but no
differences in ruminal pH and total VFA
concentration between diets. Herman, (26)
showed that cows fed diets with differed in
roughage: concentrate ratio, dry matter intake
(DM) (kg/day) did not differ between
5
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0.00

136.9

139.8

50.00

43.7
43.3

100.00

0

3

Hcon
94.5
100.4

HR

150.00

Acetic acid %

treatments in NH3-N concentrations and total
VFA and lower ruminal acetic: propionic acid
compared to the other treatments. Diurnal
pattern affect in rumen fermentation
parameters as affected by R:C ratio are
presented in Figures 1, 2, 3,4 and 5.
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Figure 5.The Diurnal pattern affect of R:C
ration of Acetic acid%

Main effect of SC supplementation on
rumen fermentation characteristics:
Table 5 revealed significant (P<0.05)
increased TVFA, propionic and butyric acid,
but significant (P<0.01) decreased NH3-N,
whereas no differences in acetic acid and PH
with Sc supplementation. This differences
might be due the rumen, therefore decreases of
lactic acid concentrations are to the associated
with higher ruminal PH this led of much more
stable direct effect of Sc,preventing the
accumulation of lactic acid in ruminal
fermentation. Feeding hay as a sole diet
generally maintains a high level of ruminal
PH, which favors the increase in the ratio of
acetate to propionate (57). This result agrees
with Kamel, et. al., (30) showed that a small
decrease in NH3-N concentration by inclusion
of yeast Sc in a hay diet. Total VFA
concentration
increased
with
Sc
supplementation. (11; 1) Similarly, Galip, (17)
reported that the cultures when added to the
ration with grain diet consisted of 70% grain
diet and 30% alfalfa hay, no statistic
significant effect of Sc on ruminal pH. Similar
findings were reported by many studies (1; 33
and 36). This decrease may be resulted from
increased incorporation of ammonia into
microbial protein. Gaafer, et. al., (2009)
ruminal PH value and NH3-N concentration
decreased, while ruminal TVFA as
concentration increased with baker’s yeast
supplementation compared to without yeast
supplementation. Mousa, et. al., (43) found
that sheep fed Sc at levels of 5 or 7.5 g/h/d,
TVFA and pH was increased but ammonia-N
was lower in. Miller, et. al,. (41) reported that
cows when fed direct-microbial (DFM), there
was no significant effect on the VFA profile in

9

Time (hours)

NH3-N mg/dl

Figure 1.The Diurnal pattern affect of R:C
ration of TVFAmmol

Figure 2.The Diurnal pattern affect of R:C
ration of NH3-N mg/dl

Figure 3.The Diurnal pattern affect of
R:C ration of pH

Figure 4.The Diurnal pattern affect of R:C
ration of propionic acid%
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the rumen.
However and there was a
propionic acid and lower acetate: propionate
ratio in when treated groups compared to the
control groups. Zain, et .al.,(61) demonstrated
that added Sc in the diet at 0.25, 0.5 and 0.75%
on dry matter in diet were significant for
rumen pH, NH3-N and TVFA concentrations.
Diurnal pattern affect in rumen fermentation
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significant (P<0.05) increase in rumen
parameters as affected by SC supplementation
are presented in Figures 6,7, 8,9 and 10.

Table 5. Mean Effect of SC supplementation on rumen fermentation characteristics
SC supplementation
Items

Without SC

pH
NH3-N mg/ 100 ml
TVFA mmol/l
Acetic acid (%) C2
Propionic acid (%) C3
Butyric acid (%) C4

With SC

6.70±0.09a
122.34±0.05a
90.74±0.91b
59.94±0.26a
17.58±0.1b
9.83±01b

6.70±1.03a
118.16±0.14b
95.50±155a
58.17±1.64a
20.05±1.3a
9.87±0.8a

Significance
of effects n = 72
NS
**
*
N.S
*
*

Means in the same row with different superscripts are significantly different
*(P<0.05) ** (P<0.01) NS= Non significant

Acetic acid %

96.19

142.02

134.85

45.89

50.00

41.21

TVFA mmol

100.00

With SC

98.89

WithoutSC

150.00

0.00
3

TVFAmmo

0

9

Figure 6. The Diurnal pattern affect of R:C ration
of TVFA mmol

120.60

With SC

125.49

132.15

109.50

50.00

105.58

100.00

128.30

WithoutSC

150.00

Figure 9.The Diurnal pattern affect of R:C
ration of acetic acid%

0.00
0

3
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Figure 7.The Diurnal pattern affect of R:C ration
of NH3-N mg/dl
With SC

Interaction effect between roughage to
concentrate ratios and SC: Table 6. showed
significantly (P<0.05) increased in TVFA,
propionic and
butyric acid, whereas,
significantly (P<0.05) decreased acetic acid
and NH3-N whereas, no significant effect on
PH with high level of concentrate and Sc
supplementation .This may indicate that the Sc
supplementation alone had the potential for
changing ruminal VFA production pattern
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Figure 10.The Diurnal pattern affect of R:C
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Figure 8.The Diurnal pattern affect of R:C
ration of pH
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without diet nutrient composition . Tripathi,
fermentation. The concentration of ruminal
et. al.,(55) reported that lambs were fed 25:75
NH3-N and PH, increased (P<0.01), TVFA,
roughage to concentrate supplemented with
propionic and acetic: propionic ratio with
Sc, decreased pH and total volatile fatty acid
(P<0.05), no significant in acetic and butyric
(TVFA) concentration. There are several
acid.
In other studies, showed that
studies where ruminal pH was unaffected by
improvement of ruminal TVFA concentration
yeast supplementation (5; 47). Whereas,
due to addition of yeast (1; 17). Hamed,
Fatma, et. al., (13) reported that animals fed a
et.al.,(20) demonstrated that mature male
diet composed of 25% forage and 75%
sheep fed diets contained 50:50 concentrate to
concentrat supplemented with 4 g/d of live
roughage significant affected (P<0.05) PH ,
yeast culture containing Sc. Molar proportions
NH3-N and (TVFA’s) concentrations.
of acetate were decreased, and propionate was
Mehmet, et. al.,(39) noticed that ruminal PH
increased with supplementation of live yeast
reductions associated with feeding high dietary
culture. No differences observed for ruminal
concentrate (70%) in dairy cows can be
PH, TVF and NH3-N concentrations. Hristov,
prevented with the LY supplementation .
et. al., (27) investigate the effect of yeast
culture (Sc) and found little effect on ruminal
Table 6. Mean effect of the interaction between roughage :Concentrate ratios and SC
Items

PH
NH3-N mg/ 100 ml
TVFA mmol/l
Acetic acid (%)C2
Propionic acid (%)C3
Butyric acid (%)C4

Interaction (Roughage :Concentrate ratios with S. cerevisiae supplementation)
HR Without Sc

HR With Sc

HC Without Sc

HC With Sc

6.70±0.33a
121.46±0.13a
89.24±0.86b
60.30±0.1a
17.76±0.06b
9.44±0.02c

6.70±0.05a
117.46±0.2b
96.17±0.03a
60.76±0.5a
17.66±0.06b
8.38±0.0c

6.60±0.05a
123.23±0.05a
92.25±0.62b
59.58±0.3a
18.09±0.19b
10.23±0b

6.70±2.5a
118.86±0.21b
94.85±3.7a
55.58±1.5b
20.48±0.01a
11.36±0.1a

Significance of
effect
n=72
N.S
*
*
*
*

supplementation on rumen fermentation characteristics
a, b, and c: Means in the same row for each item with different superscripts different significantly *
(P<0.05) ** (P<0.01) N.S : No significant HR (60% roughage: 40% concentrate without baker’s
yeast). HR (60 %roughage: 40% concentrate with baker’s yeast).HC (40%roughage: 60% concentrate
without baker’s yeast). HC (40% roughage: 60% concentrate with baker’s yeast).

Effect of corn stover level and a yeast culture
(Saccharomyces cerevisiae1026) on growing
lambs, J. Anim. Sci., 73: 616.
6.Chen, S.; Paengkoum Xia, C. P. X. and NaLumping,P. 2010. Effects of dietary protein on
ruminal fermentation, nitrogen utilization and
crude protein maintenance in growingthaiindigenous beef cattle fed rice straw as
roughage. J. Anim. Vet. Adva., 9:2396-2400.
7.Dawson, K. A .; Neuman, K.E and Boling,
J.A . 1990 . Effects of microbial supplements
containing yeast and lactobacilli on roughagefed ruminal microbial activities. J. Anim Sci.,
68: 3392-3398.
8.Driedger, L. J.; Loerch, S. C. and
Schoonmake, J. P. 1998. Effects of protein
concentration and source on nutrient
digestibility and rumen characteristics of steers
limit-fed high-concentrate diets. J. Anim. Sci.,
Vol. 76, Suppl.1.
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