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EFFECT OF DIET QUALITY ON FEEDING TIME AND
PERFORMANCE OF WEST AFRICAN DWARF SHEEP

EFECTO DE LA CALIDAD DE LA DIETA SOBRE EL TIEMPO DE ALIMENTACIÓN Y
RENDIMIENTO DE LA OVEJA ENANA DE WEST AFRICA
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SUMMARY

Fifteen West African Dwarf (WAD) sheep
(10.15±0.78 kg) were used to determine the
effect of diet quality on feeding time and perfor-
mance. Three experimental diets (17.3, 15.4 and
13.1% of crude protein) were formulated and P.
purpureum serve as the basal diet. Animals on
diet I spent more time on feeding (35.77 mins/
meal) which resulted into higher dry matter intake
(601.24 g/day) and average daily weight gain
(43.86g/d). However, they had lower rate of
feeding (16.81g DM/min), blood total protein
(64.90g/l) and globulin (28.27g/l) levels. The feed
conversion ratio was significant with diet I (17.3
percent CP) having the least value (13.71).

RESUMEN

Quince ovejas WAD (Enanas de West Afri-
ca) (10,15±0,78 kg) fueron usadas para deter-
minar el efecto de la calidad de la dieta sobre el
tiempo de alimentación y rendimiento. Se formu-
laron 3 dietas experimentales (17,3; 15,4 y 13,1%
de proteína bruta) sirviendo P. purpureum como
dieta basal. Los animales que consumían la dieta
I gastaron más tiempo en su alimentación (35,77
min/comida) con mayor ingestión de materia seca

(601,24 g/día) y una ganancia media diaria de
peso de 43,86 g. Sin embargo tuvieron menor
tasa de alimentación (16,81 g MS/min), proteína
sanguínea total  (64,90 g/l) y globulina (28,27 g/
l). El índice de transformación fue significa-
tivamente menor con la dieta I (17,3% PB).

INTRODUCTION

The highly variable nature of the
feed normally consumed by tropical
sheep makes it difficult to be exact as
regards their nutritive requirements
(Devendra and McLeroy, 1982). Other
complications arise from differences
in management practices. The time
sheep spends on feeding is governed
by the rate of intake (g/min) which
vary and are modified by a number of
diet and animal components (Lynch et
al., 1992), time of exposure to feed,
addition of readily available carbohy-
drates or protein rich supplement,
bulkiness of ration and resistance to
prehension (Kenney and Black, 1984).
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Quality of diet is affected mainly by
the composition and physical form of
the diet (Forbes, 1986). This study was
designed to determine the effect of diet
quality on feeding time and performance
of WAD sheep given Pennisetum
purpureum as a basal diet.

MATERIALS AND METHODS

ANIMALS' MANAGEMENT AND DATA
COLLECTION

The experiment was conducted at
the Teaching and Research Farms,
University of Agriculture, Abeokuta.
Fifteen West African Dwarf (WAD)
sheep (10.15 + 0.78 kg) were randomly
allotted to three groups of five animals
per group balanced for body weight
and penned individually so that each
animal constitute a replicate. The sheep
were supplied Pennisetum purpureum
hay as the basal diet supplemented
with concentrate of different crude
protein levels (table I). Each group of
animals was randomly assigned to the
experimental diets. The grass hay and
concentrate were supplied in different
feeders. Feeding was done at 5% body
weight offered twice a day for 10 weeks.

Daily grass and concentrate intakes
were determined by subtracting the
remnant from the feed offered. Weight
of individual animal was measured at
the onset of the experiment and
subsequently on weekly basis with
hanging scale prior to supply of fresh
feed and water. Feeding time was
determined with the aid of stopwatch
using two minutes as the inter-meal
interval. Blood sample was extracted
via jugular vein puncture into hepa-
rinized tubes while plasma separation

was done using MERLIN 503 centri-
fuge at 3000 rpm for two minutes.

CHEMICAL AND STATISTICAL ANALYSES
Proximate composition of the grass

and concentrate, and blood constituents
were determined by the procedure of
A.O.A.C. (1990) while the fibre
fractions were analyzed using the
method of Goering and VanSoest
(1970). Data generated were sub-
jected to one-way analysis of variance
in a completely randomized design
(SPSS, 1999).

RESULTS AND DISCUSSION

Concentrate and grass intakes
(table II) were similar in sheep offered
diets II and I but reduced (p<0.05) in

Table I. Ingredient composition and
determined analysis of experimental diets
and elephant grass. (Ingredientes y composi-
ción de las dietas experimentales y P. purpureum).

Diets I II III Elephant
grass

Ingredients (%)
Groundnut cake 10.00 7.50 5.00
Palm kernel cake 17.50 15.00 5.00
Wheat offal 40.00 20.00 10.00
Maize bran 30.00 55.00 77.50
Bone meal 1.50 1.50 1.50
Common salt 0.10 0.10 0.10

Determined analysis  (%DM)
Dry matter 94.00 94.00 95.00 88.26
Crude protein 17.30 15.40 13.10 11.08
Ether extract 3.94 3.87 3.77 3.83
NDF 37.83 39.42 39.87 68.94
ADF 18.92 20.11 22.06 47.18

NDF, ADF= Neutral or Acid Detergent Fibre.



Archivos de zootecnia vol. 56, núm. 216, p. 945.

DIET QUALITY IN WAD SHEEP

animals consuming diet III. Total dry
matter intake (DMI) decreased as the
CP contents of concentrate diet
decreased. The only undegradable
protein (UP) source in the diet is
groundnut cake, which varied from 5
to 10%. Similar result was observed in
lambs fed different levels of UP in high
wheat straw diets (Haddad et al.,
2005), high concentrate diets (Ferrell
et al., 2001) and high forage diets
(Davis et al., 1999). Average daily
weight gain was reduced (p>0.05) as
the diet CP decreased from 17.3% to
13.1%. This is reflected in the better
(p<0.05) feed conversion ratio of sheep
offered diet I compared to those on

other diets. The higher CP in diet I
mainly contributed by groundnut cake
could have provoked better fibre
digestion resulting in higher weight
gains in the animals. Animals on diet I
spent more time (p<0.05) than animals
on diets II and III. This could have
been due to decreased in protein levels
and increased in NDF (McDonald et
al., 1995). Although animals on diet I
spent more time while feeding, the
amount of feed consumed per time
(16.81 gDM/min) is less (p<0.05)
compared to those on other diets. This
could have been due to diet's bulkiness
or palatability.

Feeding the experimental diets for
30 days only affected (p<0.05) glucose
level in sheep offered diet I compared
to those on other diets (table III).
Ponnampalam et al. (2005) reported

Table II.  Performance of WAD sheep fed the
experimental diets. (Rendimiento de la oveja
WAD con las dietas experimentales).

Diets I II III SEM

Initial weight1 10.10 10.21 10.15 0.78
Final weight1 13.17 12.41 11.65 0.62
Weight gain1 3.07a 2.20b 1.50c 0.45
DWG (g/day) 43.86b 31.43b 21.43c 6.49

Dry matter intake g/day:
Grass 202.62a206.65a 177.46b 9.13
Concentrate 398.62a380.26a 352.70b 13.34
Total 601.24a586.91b 530.16c 21.70

Dry matter intake (percent final weight):
Grass 1.55 1.64 1.61 0.03
Concentrate 3.05 3.01 3.21 0.06
Total 4.60 4.65 4.82 0.07
FCR 13.71b 18.67b 24.74a 2.57
Feeding time2 35.77a 25.32b 22.92b 3.94
Feeding rate3 16.81b 23.18a 23.13a 2.12

abcmeans along the same row with dissimilar
superscripts are different (p<0.05).
FCR= Feed conversion ratio. DWG= Daily weight
gain. 1kg. 2min/meal. 3gDM/min.

Table III. Blood biochemical constituents
of WAD sheep fed the experimental diets.
(Composición sanguínea de las ovejas WAD
consumiendo las dietas experimentales).

Diets I II III SEM

30 days of feeding:
Total protein (g/l) 63.23 59.27 67.30 2.32
Albumin (g/l) 35.30 35.87 33.53 0.70
Globulin (g/l) 27.93 23.40 33.77 3.00
Glucose (mmol/l) 4.07a 3.40b 3.66ab 0.20
PUN (mmol/l) 6.00 6.38 6.32 0.12

75 days of feeding:
Total protein (g/l) 64.90b 65.97b 75.27a 3.29
Albumin (g/l) 36.63 34.87 36.37 0.55
Globulin (g/l) 28.27b 31.10b 38.90a 3.18
Glucose (mmol/l) 3.70a 3.26b 3.71a 0.15
PUN (mmol/l) 8.54a 7.07b 5.63c 0.84

abcmeans along the same row with dissimilar
superscripts are different (p<0.05).
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increased plasma glucose and PUN on
day 30 of feeding isoenergetic amount
of canola meal, soybean meal, and
fishmeal with forage based diet.  At 75
days of feeding, blood total protein and
globulin concentrations of sheep on
diet III were higher (p<0.05) compared
to sheep on other diets. Lower blood
total protein and globulin concentrations

in diet I indicate efficiency of protein
utilization. Plasma glucose and PUN
at 75 days were significant (p<0.05),
presumably due to increased avai-
lability of gluconeogenic precursors
over time, and increased ammonia
uptake by liver which could have
increased urea synthesis and PUN
concentration.
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