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Abstract

A growth study was conducted to evaluate the effect of supplying a yeast culture (YC; Diamond V®

YC) containingSaccharomyces cerevisiaeon nutrient intake, digestibility and growth performance
of fattening Awassi lambs. Twenty-four Awassi lambs (20.6± 0.2 kg BW), housed in individual
pens, were divided into three groups and fed a basal diet, where treatments were 0, 3 and 6 g/d
of YC supplementation. The metabolizable energy content of the basal diet was 11.8 MJ/kg and
the experiment lasted for 74 d. Intake was similar in all groups and metabolizable energy intake
was also not affected by YC supplementation. Dry matter, organic matter and apparent crude protein
digestibilities were higher (P< 0.05) for lambs in the 3 g/d group (676, 683 and 653 g/kg, respectively)
as compared with the 0 g/d group (632, 645 and 589 g/kg, respectively). Moreover, the neutral detergent
fiber digestibility for lambs in the 3 g/d group was higher (P< 0.05) than lambs in the 0 g/d group.
Lambs in the 3 g/d group had a higher (P< 0.05) weight gain (15.9 kg) compared to lambs in the
0 g/d group (12.8 kg). Average daily gain (ADG) for lambs in the 3 g/d group (266 g/d) was higher
(P< 0.05) than for lambs in the 0 g/d group (212 g/d). Feed-to-gain ratio was highest (P< 0.05) for
lambs in the 3 g/d group and averaged 5.0, 4.2 and 4.7 for the 0, 3 and 6 g/d groups, respectively.

Abbreviations: ADF, acid detergent fiber; ADG, average daily gain; BW, body weight; CP, crude protein;
DM, dry matter; ME, metabolizable energy; NDF, neutral detergent fiber; OM, organic matter; VFA, volatile fatty
acids; YC, yeast culture
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Results demonstrate that 3 g/d of YC supplementation to finishing Awassi lambs fed high energy diets
improves weight gain, ADG and feed-to-gain ratio.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Dietary supplementation of yeast cultures (YC) have been reported to increase body
weight (BW) gain and feed conversion efficiency of bulls (Mutsvangwa et al., 1992). Inclu-
sion of YC fromSaccharomyces cerevisiaestrains in rations of ruminants has been shown
to alter molar proportions of ruminal volatile fatty acids (VFA;Beharka et al., 1991), in-
crease nutrient digestibility (Wiedmeier et al., 1987), increase ruminal ammonia concentra-
tion (Chiquette, 1995), shift bacterial populations (Wallace and Newbold, 1992), increase
numbers of ruminal bacteria (Chiquette, 1995) and alter duodenal N flow (Harrison et al.,
1988).

Rumen cellulolytic bacteria counts usually increase by a greater proportion than the total
count with YC supplementation (Wiedmeier et al., 1987; Harrison et al., 1988). Lactate
utilizing bacteria counts also increase with YC supplementation, which helps to prevent
lactic acidosis in ruminants fed high concentrate diets (Girard et al., 1993). Robinson (1997)
showed that adding YC to the ration of dairy cows increases the net energy of the ration,
which led to the increase in production.

However, results on the effects of YC supplementation on production performance are
not consistent.Cole et al. (1992)concluded that YC supplementation of the receiving
diet of stressed feeder calves did not affect calf performance. Moreover, no effect of YC
supplementation was observed on nutrient digestion in sheep (Garcia et al., 2000) or ruminal
fermentation (Arcos-Garcia et al., 2000).

Awassi is the predominant sheep breed in the Middle East, and effects of supplementing
a YC (Diamond V® YC; Diamond V Mills, IA, USA) to high concentrate rations fed to
fattening Awassi lambs have not been studied. Therefore, the objective was to evaluate
the effects of YC supplementation to fattening diets of Awassi lambs on nutrient intake,
digestibility and growth performance.

2. Materials and methods

2.1. Animals and treatments

Twenty-four Awassi lambs (initial BW = 20.6± 0.2 kg) were randomly assigned to one
of three treatments in a completely randomized design. Treatments were 0, 3 and 6 g/d of
a YC (Diamond V® YC) supplementation. The basal diet contained chopped alfalfa hay
(100 g/kg), chopped wheat straw (100 g/kg), barley grain (455 g/kg), corn grain (200 g/kg),
soybean meal (125 g/kg) and a mineral and vitamin premix (20 g/kg) on dry matter (DM)
basis. The diet was mixed manually for the whole study and sampled upon mixing.
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Table 1
Chemical composition (g/kg of DM) of the dietary ingredients used in the basal diet fed to Awassi lambs

n Organic matter Crude protein Neutral detergent fiber Acid detergent fiber

Alfalfa hay 6 890 170 501 375
Wheat straw 6 902 45 799 512
Barley grain 6 965 137 181 61
Corn grain 6 981 85 108 33
Soybean meal 6 927 495 81 61

Lambs were placed in individual pens in a barn having one open side, and offered the
diet twice daily at 08:00 and 15:00 h and had ad libitum access to feed for 22 h/d. The YC
supplement was top-dressed over a small quantity of the diet, after a 2 h fast, to ensure com-
plete consumption. Clean drinking water was available in plastic buckets and lamb weights
were recorded weekly. Amounts of feed offered and refused were recorded daily and lambs
were maintained at ambient temperature with natural day length. The study lasted for 74 d.

Feed samples were oven dried (60◦C), ground through a 1 mm screen and analyzed
for crude protein (CP; 988.05) by the procedures ofAOAC (1990) and fiber fractions
according toVan Soest et al. (1991). Neutral detergent fiber (NDF) was analyzed with
neutral detergent solution containing sodium sulfite with�-amylase and expressed with
residual ash. Metabolizable energy (ME) of the diets was calculated fromNRC (1985).

At the end of the 74 d feeding period, five randomly selected lambs from each treatment
were used in a completely randomized design to measure nutrient digestibility by the acid
insoluble ash technique as described byVan Keulen and Young (1977). They were offered
the same experimental diets ad libitum. Fecal grab samples were obtained twice daily for
4 days such that a sample was obtained for every 3 h interval of a 24 h period for a total of
eight samples (Sarwar et al., 1991). Fecal samples were then subjected to the same assays
as performed on the feed samples.

2.2. Statistical analysis

Means for supplement effects were analyzed as a completely randomized design using
the general linear model procedure ofSAS (1991). Differences among treatment means
were analyzed using the least significant means (SAS, 1991). Initial BW was used as a
covariant in the analysis. Linear and quadratic effects of YC supplementation were studied
(SAS, 1991).

3. Results

The chemical composition of dietary ingredients is shown inTable 1. The chemical
composition of the diet was 932 g/kg organic matter (OM), 161 g/kg CP, 244 g/kg NDF and
130 g/kg acid detergent fiber (ADF) on a DM basis. The DM intake, and its components,
were similar in all groups (Table 2), and ME intake was not affected by YC supplementation.

Dry matter, OM and apparent CP digestibilities (Table 2) were higher (P< 0.05) for
lambs in the 3 g/d group (676, 683 and 653 g/kg, respectively) compared with the 0 g/d
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Table 2
Nutrient intake and digestibility, as well as growth performance of Awassi lambs fed a control diet at two YC
supplementation levels

YC supplement level S.E.

0 g/d 3 g/d 6 g/d

Intake (g/d)
Dry matter 1041 1106 1051 135
Organic matter 971 1032 980 126
Crude protein 168 178 169 22
Neutral detergent fiber 254 270 257 33
Acid detergent fiber 135 144 137 18

Metabolizable energy intake (MJ/d) 12.2 13.1 12.2 1.7

Digestibility (g/kg)
Dry matter*,*** 632b 676a 669a 15
Organic matter*,*** 645b 683a 675a 13
Apparent crude protein* 589b 653a 648a 17
Neutral detergent fiber* 521b 561a 557a 23
Acid detergent fiber* 457b 493a 504a 19

Initial body weight (kg) 20.6 20.2 21.1 1.0
Final body weight (kg) 33.4b 36.1a 34.7a,b 2.5
Weight gain (kg)*,*** 12.7b 15.9a 13.6a,b 3.0
Average daily gain (g/d)*,*** 212b 266a 227a,b 42
Feed-to-gain ratio** 5.0a 4.3b 4.7a,b 0.6

Means within the same row with different superscripts (a and b) differ (P< 0.05).
∗ Linear effect of YC supplementation (P< 0.05).

∗∗ Linear effect of YC supplementation (P< 0.1).
∗∗∗ Quadratic effect of YC supplementation (P< 0.1).

group (632, 645 and 589 g/kg, respectively). Moreover, NDF and ADF digestibilities for
lambs in the 3 and 6 g/d groups were higher (P< 0.05) than those for lambs in the 0 g/d
group (561 g/kg versus 521 g/kg for NDF and 493 g/kg versus 457 g/kg for ADF).

Final BW’s for lambs in the 3 g/d group (36.1 kg) were higher (P< 0.05) than in lambs
in the 0 g/d group (34.4 kg), with the 6 g/d group intermediate (Table 2). Lambs in the 3 g/d
group had a higher (P< 0.05) BW gain (15.9 kg) compared to lambs in the 0 g/d group
(12.8 kg). Average daily gain (ADG) for lambs in the 3 g/d group (266 g/d) was higher
(P< 0.05) than in lambs in the 0 g/d group (212 g/d). Feed-to-gain ratio was the highest
(P< 0.05) for lambs in the 0 g/d group, and averaged 5.0, 4.2 and 4.7 for the 0, 3 and 6 g/d
groups, respectively.

4. Discussion

Yeast culture supplementation did not affect DM intake, which is consistent with
Mutsvangwa et al. (1992)who reported similar effects of YC supplementation to finishing
bulls. In contrast,Andrighetto et al., (1993)observed an increase in DM intake by supple-
menting YC to finishing sheep diets.Chademana and Offer (1990)explained the variable
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DM intake responses of YC to differences in the nature of diets used, particularly their
different contents of readily fermentable carbohydrates.

The increase in nutrient digestibility observed in the current study agrees withWiedmeier
et al. (1987), who observed an increase in digestibility of CP and hemicellulose of a diet
fed to lactating cows supplemented with 90 g/d of a YC, suggesting that adding YC could
have stimulated rumen fermentation. Fermentation activity of the bacteria, especially of
cellulolytic strains, appears to be increased by feeding YC leading to higher NDF and DM
digestibility (Wiedmeier et al., 1987). In contrast, YC supplementation had no effect on
nutrient digestibility (Avendano et al., 1997; Hadjipanayiotou et al., 1997). It is clear that
the YC effects on nutrient digestibility are not predictable.

The improvement of growth performance in the current study at the 3 g/d level is probably
due to the better feed utilization, since DM intake was not affected by the YC supplemen-
tation. Similar results were reported for bulls (Mutsvangwa et al., 1992).

5. Conclusion

Addition of YC to finishing Awassi lambs fed a high concentrate diet did not affect
DM intake. However, BW, ADG and feed to gain ratio were all improved by the 3 g/d YC
supplementation, with no further improvement at the 6 g/d YC supplementation.
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