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Abstract. Twenty breeding does and 4 rabbit bucks aged 28 weeks, weighing between 1622 to 1746g ,were used to investigate the reproductive
performance of breeding does fed by graded levels of cassava leaf meal (CLM). The rabbits were randomly assigned to four dietary treatments
viz: T1 (control), T2, T3 and T4 with CLM inclusion levels of 0%, 10%, 20%, and 30%, respectively, after balancing for live weight. Each rabbit was
individually caged and served as a replicate. The feeding trial lasted for 17 weeks. The results showed that does on diet T2 (100%) achieved the
highest conception rate, followed by T3 (75%) and T4 (75%) and the least in T1 (66.67%). Average daily weight change and change in weight
during pregnancy were the highest (p<0.05) in T4. Litter size at birth was significantly (p<0.05) lower in T4 (2.67), while litter size at weaning was
significantly (p<0.05) higher in T3 (3.67). Average birth and weaning weights were significantly (p<0.05) higher in treatment T4. Percentage of still
birth was higher in T2 (60%) while pre-weaning mortality was the highest in T1 (5). It was concluded that the inclusion of up to 30% of CLM in
rabbit diet may support reproductive performance in female rabbits. It is recommended that further studies on the feeding potential of cassava
leaf meal at higher levels of inclusion on reproductive performance be investigated.

Keywords: Cassava leaf meal, rabbit does and bucks, reproductive performance

Introduction
Nigeria like many other developing countries in the world has a
protein deficiency gap, especially that of high quality animal protein.
Ajayi et al. (2007) reported that rabbit production has enormous
potential in alleviating the problems of animal protein supply in a
developing economy like Nigeria. The most advantageous attribute
of rabbits is their high reproductive potential (Lebas et al., 1997).
This is as a result of their short gestation length, early sexual
maturity, high prolificacy and ability to re-breed shortly after
parturition, all leading to a short generation interval (Effiong and
Wogar, 2007). In spite of the above advantages, studies on the
productive system showed that among other factors, feeding is one
of the major limiting factors in achieving maximum performance in
rabbits (Iheukwumere et al., 2005). Asuquo (1993) observed that
poor nutrition will delay sexual maturity in rabbits resulting in low
financial returns for the farmer. Lebas (1993) and Effiong and Wogar
(2007) also observed that increased feed and nutrient levels have
been advocated for breeding rabbits as a means of increasing litter
size, adequate maintenance of pregnancy and subsequent milk let
down by the does.
Reports from literature indicate that various levels of cassava
leaf meal can be incorporated in the diets of rabbits without adverse
effect on growth performance. Fomunyam and Meffega (1984) fed
weaner rabbits with diets constituting up to 75% cassava leaf meal
without any adverse effect on growth performance. Adegbola and

Okonkwo (2002) fed rabbits with varying levels of cassava leaf meal
up to 60% and obtained good growth performance. But little
information is available on the effect of incorporation of cassava leaf
meal in the diets on the reproductive performance of rabbits. This
study was designed to evaluate the effect of cassava leaf meal on
reproductive performance of breeding does.

Materials and methods
Location
The study was conducted at the Rabbitry unit of the Livestock
Research Farm, University of Agriculture, Makurdi, Nigeria. Makurdi
is located at Latitude 7° 14′ North and Longitude 8° 21′ East and lies
within the Southern guinea savannah region of Nigeria. The area is
warm with temperature range of 24.20 to 36.33°C and high
temperature is experienced between late February and April. The
rainfall is between 508 and 1016mm (TAC, 2009).
Source of Cassava leaves and preparation of experimental
diets
The test ingredient, cassava leaves (bitter variety) were
obtained from the local farms in and around Makurdi after cassava
roots had been harvested. The leaves were sun-dried single layered
on a concrete platform for 3 – 4 days to attain less than 10%

* e-mail: drtahemen@gmail.com
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Table 1: Gross composition of experimental diets

Experimental diets

Ingredients
Maize
Full fat soybean meal
Cassava leaf meal
Brewers dried grain
Rice offal
Mineral/Vitamin premix*
Bone meal
Salt
Total
Calculated values:
Crude protein (%)
Crude fibre (%)
Hydrogencyanide (mg/kg)**
DE (kcal/kg)

T1

T2

T3

T4

43.78
28.17
0.00
10.00
15.00
0.25
2.50
0.30
100.00

38.53
23.37
10.00
10.00
15.00
0.25
2.50
0.30
100.00

33.32
18.63
20.00
10.00
15.00
0.25
2.50
0.30
100

29.38
14.50
30.0
10.0
15.0
0.25
2.50
0.30
100

18.20
8.71
0.00
3067.88

18.23
9.93
5.39
2980.03

18.09
11.15
10.77
2891.03

18.35
12.39
16.16
2803.20

*0.25kg of Mineral/Vitamin Premix contained the following: Vitamin A 1,800IU, Vitamin D 250IU, Vitamin E 8,000IU,
Vitamin K 750mg, B1 750mg, B2 1000 mg, B6 800mg, B12 25mg, Folic 300mg, Niacin 5000mg, Pantothenate 3000mg,
Biotin 25mg, Cholin 160g, Thyroxin 300mg, Copper 0.4g, Iron 4g, Manganese 5.5g, Iodine 0.2g, Zinc 5g, Cobalt 0.15g,
Seleniun 0.15g. **Calculations were based on determined HCN content of CLM (53.87mg/kg). T1=0% Cassava leaf meal,
T2 =10% Cassava leaf meal T3=20% Cassava leaf meal T4=30`% Cassava leaf meal

moisture. The leaves were thereafter milled using hammer mill to
obtain the cassava leaf meal (CLM) which was then mixed with other
ingredients to produce the experimental diets. The sun dried leaves
were included at 0, 10, 20 and 30% levels in experimental diets T1, T2,
T3 and T4, respectively (Table 1). The diets were formulated to meet
the 18% crude protein requirement for pregnant/lactating rabbits.
Other ingredients used were maize, full fat soya beans, brewers
dried grain, rice offal, bone meal and mineral/vitamin premix.
Experimental animals and management
Twenty healthy rabbit does and 4 rabbit bucks of mixed breeds
(California x New Zealand white x American Chinchilla) were used
for the study. Their individual weights varied between 1622-1746g.
The rabbits were allowed a preliminary period of two-weeks before
the feeding trial commenced. During this period they were fed a
common diet. The rabbits were treated with ivermectin
subcutaneously at a dosage of 0.1ml per rabbit against ecto and
endo-parasites. After the adjustment period, the experimental
animals were weighed and assigned randomly to 4 groups of 5
rabbits, and each rabbit served as a replicate. The rabbits were
housed individually in hutches and managed intensively. The
experimental diets and clean drinking water were supplied to the
rabbits ad libitum throughout the feeding period which lasted for 17
weeks. Close observation was made during experimental period for
any disease problem.
At the 7th week of the experimental period, does were taken to
the intact bucks for mating. Mating was repeated if the first mating
was not successful. After successful mating, they were returned to
their hutches. Initial weights of the does were taken after successful
mating and were weighed subsequently every week throughout the
trial. Does were palpated for the presence of developing foetus by
gentle compression of the walls of the abdomen towards the middle
line with the right hand under the abdomen and in front of the pelvis
after properly restraining the rabbits with the left hand. The
298

abdominal palpation was done at 14 days post-coitus. Non-pregnant
does were re-mated also at 14th day post-coitus. On the 26th day of
mating open top wooden nest boxes were introduced into the
hutches of each of the pregnant does for kindling. After kindling the
litter size was taken by counting the number of kittens per doe. To
measure kits birth weight, individual kit was carefully transferred with
gloved hand to adjusted (zero) sensitive weighing scale and weight
read off-from the scale. Litter size and weight of kits were monitored
at birth and at weekly intervals up to weaning at four weeks after
birth.
Data collection
Initial weight, weight at mating, change in weight during
pregnancy and feed intake during pregnancy were recorded.
Number of does mated, number of pregnant does at day 14,
conception rate (%), individual birth weight (g), weaning weight,
average (g) litter size at birth, average litter size at weaning, average
litter weight at birth (g), average litter weight at weaning (g), preweaning litter mortality (%) and percentage of still birth were
recorded.
Statistical Analysis
Data obtained were subjected to analyses of variance and
correlation using GenStat (Release 4.24) statistical package
(GenStat, 2005). Significant differences between treatment means
were separated using Duncan's Multiple Range Test of the same
statistical package.

Results
The result of weight changes of rabbit does during pregnancy is
presented in Table 2. Conception rate ranged from 66.67% in diet T1

Table 2. Performance of pregnant female rabbits fed varying dietary levels of cassava leaf meal (CLM)

Experimental diets

Parameters
Live weight at mating (g)
Conception rate (%)
Live weight at 28th day of pregnancy (g)
Change in weight in pregnancy (g)
Av. daily weight change (g)
Av. daily feed intake (g)
Gestation period (days)

T1

T2

T3

T4

1933.0±32.80
66.67
1966.70±30.0
33.33±4.70c
1.19±0.06c
75.40±5.10
32.0

1870.0±27.50
100.00
1880.0±27.20
10.00± 5.11d
0.43±0.03d
67.30±4.40
30.67

1900.0±26.50
75.00
1983.30±10.40
83.00±2.11b
2.96±0.10b
79.50±7.50
31.0

1767.0±21.90
75.00
1916.70±11.70
150.00±8.30a
5.36±1.0a
74.20±6.90
31.0

a,b,c,d

Means in the same row with different superscripts are significantly different (P<0.05), Av.=Average
T1=0% Cassava leaf meal, T2=10% Cassava leaf meal, T3=20% Cassava leaf meal, T4=30% Cassava leaf meal
Table 3. Reproductive performance of does fed varying dietary levels of cassava leaf meal (CLM)

Experimental diets

Parameters
Av. litter size at birth
Av. litter size at weaning
Av. litter weight at birth (g)
Av. litter weight at weaning (g)
Percentage of still birth (%)
Pre-weaning mortality

T1

T2

T3

T4

4.00±1.00a
1.50±0.50b
191±20.00
560.0±21.0b
33
5

3.5±0.50a
2.50±0.50b
158.70±10.70
885.0±26.50ab
60
2

4.67±0.67a
3.67±0.33 a
188.00±44.20
1103.0±16.0a
0
2

2.67±0.3b
2.33±0.33b
149.70±19.13
926.0±15.20b
0
1

a,b

Means in the same row with different superscripts are significantly different (P<0.05), Av.=Average
T1=0% Cassava leaf meal, T2=10% Cassava leaf meal, T3=20% Cassava leaf meal, T4=30% Cassava leaf mea

to 100% in diet T2. Weight at mating was not significantly different
among treatments. Weight at 28 days of pregnancy was also not
significantly affected by dietary treatments. Change in weight during
pregnancy was significantly (p<0.05) higher in treatment T4, followed
by T3 and the least in T2. Average daily weight change followed the
same trend. Average gestation length was the longest in T1 with 32
days.
The result of post kindling traits of does fed diets with graded
levels of cassava leaf meal is presented in Table 3. Litter size at birth
was significantly (p<0.05) lower in treatment T4. Average litter size at
weaning and average litter weight at weaning were both significantly
(p<0.05) higher in treatment T3. Percentage of still birth was higher in
T2 with 60% and 33% in T1. Treatments T3 and T4 had no still birth.
Pre-weaning mortality was higher in T1 followed by T2 and T3, and the

least in T4.
The result showing progressive body weight increase of kits in
the first 28 days is presented in Table 4. Mean body weight of kits in
treatment T4 was significantly higher at birth and weaning. It was
observed that weight of kits at weaning on treatment T3 was
significantly (p<0.05) lower than all the other treatments.
The correlation between dietary cassava leaf meal and
reproductive performance of female rabbits is presented in Table 5. A
negative association existed between levels of inclusion of cassava
leaf meal and litter size at birth (r=-0.43; p>0.05) but there was a
positive correlation between levels of inclusion of cassava leaf meal
and litter size at weaning (r=0.53; p<0.05). There was positive
relationship between level of inclusion of CLM and BW (r=0.43;
p<0.05), as well as weaning weight (r=0.11; p>0.05).

Table 4. Weights (g) of kits from does fed varying dietary levels of cassava leaf meal (CLM)

Experimental diets

Parameters
T1
Birth weight
Weight at 1st Week
Weight at 2nd Week
Weight at 3rd Week
Weight at 4th Week

T2
a

47.80±3.30
110.00±7.60
190.0±11.70
283.30±64.0a
373.30±14.50a

T3
b

37.50±0.40
117.90±15.10
192.0±15.60
250.00±14.60ab
354.00±19.70a

T4
b

40.30±1.60
112.27±8.0
162.30±9.20
206.36±11.60bc
310.0±13.0b

56.00±1.0a
125.3±6.40
207.90±7.10
218.60±8.60b
398±10.0a

a,b
Means in the same row with different superscripts are significantly different (P<0.05)
T1=0% Cassava leaf meal, T2=10% Cassava leaf meal, T3=20% Cassava leaf meal, T4=30% Cassava leaf meal
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Table 5. Correlation matrix of CLM in diets and reproductive performance of female rabbits

1

AALE

BW

LSB

LSW

LWB

LWW

WW

AALE
BW
LSB
LSW
LWB
LWW
WW

1.00
0.43
-0.43
0.53*
-0.59**
0.75**
0.11

1.00
-0.65**
-0.46*
-0.33
0.26
0.80**

1.00
0.45*
0.89**
0.13
-0.88**

1.00
0.06
0.94**
-0.78**

1.00
-0.26
-0.57*

1.00
0.54*

1.00

** Correlation is significant at 1% (P<0.01), * Correlation is significant at 5% (P<0.05).AALE= levels of inclusion of cassava
leaves, BW=Birth weight, LSB=Litter size at birth, LSW=Litter size at weaning, LWB=Litter weight at birth, LWW=Litter
weight at weaning, WW=Weaning weight.

Discussion
The conception rate ranging from 66.67 to 100% obtained in
this study agrees with the 67 to 100% conception rate reported by
Raharjo et al. (1986) in New Zealand White breed of rabbits. This
suggests that cassava leaf meal diets provided enough nutrients for
the maintenance and reproduction of the rabbits. Gestation duration
ranged from 30 to 32 days. Gestation length of 30.50±0.35 days to
31.50±0.00 days was reported by Imasuen et al. (2001) on rabbits
fed some tropical leafy forage. Gestation period of does in different
treatment groups was not significantly different, though the control
group had longer gestation of 32 days. Gestation length in animal
species is fixed and only varies within a very narrow gap as observed
in this study. Similar observation was made by Ajayi et al. (2005).
Average weight changes during pregnancy were significantly
(P<0.05) higher in rabbits on diets T4 and the least with rabbits on diet
T2. Small body weight changes indicate that dietary energy and/or
protein intake may not be adequate for intensive production by the
does without the mobilization of body reserves. However, this may
not be the reason for low average weight change observed in T2
since the rabbits were supplied with adequate dietary protein and
energy.
Litter size at birth is comparable to 3.00 – 5.60 (Imasuen et al.,
2001) and within the range of 2.5±0.3 – 6.51±0 (Ijaiya et al., 2002).
However, the values are lower than litter size of 7-8 kits reported by
Lukefahr and Cheeke (1990). The lower litter size at birth in this
study could be as a result of the does being in the first parity. Litter
size at birth increases with successive parity (Brambella, 1972). The
observed negative correlation between CLM diets and litter size at
birth and, positive correlation between CLM diets and litter size at
weaning were because of the higher pre-weaning mortality in the
control diet (T1). Pre-weaning mortality was higher in T1 and lower in
T4 with absolute values of 5 and 1, respectively. The observed low
mortality recorded in T4 with the lowest litter size is in agreement with
the report of Schloant (1980) who stated that most cases of preweaning kit mortality occurred because of inadequate milk
production by does. Positive relationship between litter size at birth
and weaning imply that the higher the number of kits born/litter/doe,
the higher the number weaned/litter/doe. The negative correlations
between birth weight and litter size at birth, weaning weight and litter
size at weaning is in consonance with the reports by Rao et al.
(1977). According to Inglis (1980), litter size and birth weight vary
depending on the breed and size of the dam. Average litter size
ranges from 5-10 kits, while birth weight ranges from 30 – 80 g and
both are higher in larger and medium breeds than smaller breeds.
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Factors that increase litter size include the age at which the does are
served and the optimum weight at service, which is an index of breed
(Hafez and Hafez, 2000). The higher Average litter size at weaning
and higher average litter weight at weaning observed in T3 agree with
the report of Abdelli-Larbi et al. (2014) who reported higher average
litter weight at weaning from does with larger average litter size at
weaning.
Birth weight and weight of the young rabbits at consecutive four
weeks were comparable to 52.1±3.3g to 55.7±1.9 g, 100.2±2.4 g to
122.7±3.0 g, 162.8±4.8 g to 198.4±5.7 g, 230.7±7.0 g to 282.0±8.0
g and 333.0±9.0 g to 402.0±11.0 g for birth weight, weight at 7 days,
weight at 14 days, weight at 21 days and weight at 28 days,
respectively, reported by Abdelli-Larbi et al. (2014). The significant
(p<0.05) lower birth weight in T2 and T3 is in conformity with the earlier
report by Hafez and Hafez (2000) who reported decrease in birth
weight with increase in litter size. This worker attributed the weight
advantage to competition for nutrients and the lesser inter-uterine
space in cases where does carry more fetuses. Eze et al. (2009)
observed that in rabbits the blood supply to each implantation site is
reduced when the number of fetus increases. Positive associations
were found between CLM in the diets and birth weight as well as
weaning weight. This suggests that kits of does on cassava leaf meal
based diets were obtaining enough nutrients in their feed to support
tissue gain. Average kit weight of rabbits in T3 was significantly
(p<0.05) reduced at weaning. This might be because of average
larger litter size of rabbits in T3. This is in consonance with the
findings of Eshiet et al. (1980) who observed that kits from larger
litters were on the average lighter than those from the smaller litters.
They attributed this to the greater competition for the dam's milk
especially during the first 3 weeks of age when it constitutes the main
source of nourishment.

Conclusion
The results showed that does on diet T2 (100%) achieved the
highest conception rate, followed by T3 (75%) and T4 (75%) and the
least in T1 (66.67%). Average change in weight during pregnancy
was the highest (p<0.05) in T4. Average birth and weaning weights
were significantly (p<0.05) higher in treatment T4. Percentage of still
birth was higher in T2 (60%), while pre-weaning mortality was the
highest in T1 (5). The results indicate that inclusion of up to 30%
cassava leaf meal (CLM) in the diet of breeding rabbits support
reproductive performance in female rabbits. It is recommended that

further studies on the feeding potentials of cassava leaf meal at
higher levels of inclusion be investigated.
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