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Abstract

Objective: This study aimed to evaluate the nutritional effects of Stylosanthes
guianensis on feed intake, feed efficiency and reproductive performance in
improved-breed rabbits (Oryctolagus cuniculus, Californian x New Zealand
hybrids). Methods: A total of 300 breeding animals aged 90 days (240 females
and 60 males) were used. Two groups were formed: a control group (C) fed a
commercial alfalfa-based diet, and an experimental group (Sg) fed a pelleted
diet formulated with S. guianensis. Growth, intake, health and reproductive
parameters were recorded in females followed from 90 to 174 days (growth)
and 90 to 239 days (reproduction). Results: Mean body weight, average daily
gain, and feed intake did not differ significantly between groups (P > 0.05),
except for the feed conversion ratio between 119 and 146 days, which was
higher in the Sg group (6.3 vs. 5.6; P = 0.02). Mortality and the health risk
index were significantly lower in the Sg group throughout the rearing period
(6.7% vs. 16.7% and 26.6% vs. 40%, respectively; P < 0.05). Receptivity (80%
vs. 74%), kindling rate (76.6% vs. 66.66%), and fertility (95.8% vs. 90.9%) did
not differ significantly between groups (P = 0.29, P = 0.14, and P = 0.24, re-
spectively), although numerically higher values were observed in the Sg group.
The numbers of kits born alive and weaned were significantly higher in the Sg
group. Stillbirth approached statistical significance (P = 0.05) and pre-wean-
ing mortality did not differ significantly between groups (P = 0.08), while total
mortality was significantly lower in the Sg group (P = 0.008). Conclusion: Sty-
losanthes guianensis therefore represents an effective alternative fibre source
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for feeding improved-breed breeding rabbits.

Keywords

Rabbit, Improved Breed, Stylosanthes guianensis, Feed, Reproduction,
Health, Mortality

1. Introduction

For several years, rabbit farming has established itself as a promising sector for
quality meat production and income diversification in developing countries [1].
This interest stems in particular from the rabbit’s zootechnical performance: high
prolificacy, with 8 to 10 kits per litter, combined with a short gestation period of
approximately 30 days [2]. In addition, its meat is valued for its organoleptic and
nutritional qualities, being reputedly tender, flavorful and low in fat [3]. In Cote
d’Ivoire, this activity is also attracting growing interest among the population [4].

However, the development of rabbit farming remains constrained by several
factors, among which feed quality and high feed cost occupy a central place [5],
[4], feed alone accounting for more than 70% of production costs [6]. In the rabbit
diet, an adequate fibre supply is essential for proper digestion. As a monogastric
herbivore, this animal requires a minimum threshold of dietary fibre to prevent
digestive disorders. Alfalfa, the main fibre source used in Cote d’Ivoire, has the
dual disadvantage of being imported and of substantially raising the cost of indus-
trial feed. This economic constraint leads some manufacturers to market pelleted
feeds that are under-dosed in fibre (<16% ADF), exposing rabbitries to digestive
disorders, growth retardation and excess mortality [7].

In this context, identifying a local fibre source with a lignocellulose (ADF) con-
tent of between 19 and 20% appears necessary for formulating an economical feed
capable of preserving caecal ecosystem balance and limiting the risk of digestive
pathologies [8].

It is in this perspective that the tropical legume Stylosanthes guianensis has
been the subject of several studies evaluating its potential as a fibre source in rabbit
feeding [7] [9]. This forage is notable for its appreciable content of digestible pro-
tein (100 - 200 g/kg), fibre (30% to 38%) and polyunsaturated fatty acids [10],
making it a relevant candidate to replace alfalfa as the main fibre source in rabbit
feeding under tropical conditions.

The present study therefore aimed to formulate an S. guianensis-based diet for
breeding rabbits and to evaluate its effects on weight gain, as well as on the repro-

ductive and health performance of kits and their mothers.

2. Materials and Methods

2.1. Group Formation and Experimental Diets

The rabbits used in this study were Oryctolagus cuniculus hybrids resulting from
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crosses between Californian and New Zealand White breeds. A total of 300 breed-
ing animals, comprising 240 females and 60 males aged 90 days with a mean
weight of 1890 +/— 14 g, were used. Growth performance and health status were
assessed using 60 females, divided into two groups of 30 rabbits each (group C
and group Sg), with measurements taken up to 174 days of age. Reproductive pa-
rameters required an additional 180 nulliparous females, likewise divided into two
groups (group C and group Sg) of 90 females each with 30 males, with measure-
ments taken between 90 and 239 days of age. All animals were housed in individ-
ual cages measuring 0.30 m? (length: 70 cm; width: 40 cm; height: 30 cm).

Animals were fed restricted rations of 100 g between 90 and 118 days of age,
120 g between 119 and 146 days, and 150 g between 147 and 174 days. Group C
animals were fed a commercial industrial feed containing alfalfa, produced in Cote
d’Ivoire (Table 1). Group Sg animals were fed a pelleted feed with S. guianensis
as the fibre core. The Sg feed was produced at Nangui Abrogoua University. The
ingredients used were cereals and cereal by-products, with maize serving as the
main energy source. The protein sources were soybean meal and cottonseed meal.
The main fibre source was dehydrated Stylosanthes guianensis. The mineral
sources consisted of marine-origin shell materials and table salt. An anticoccidial
agent and a vitamin complex were added to the feed formulation. Sugarcane mo-
lasses was used as a binder.

The ingredients of the commercial feed, as provided by the supplier, consisted
of maize, soybean meal, rice bran, oyster shell, and a fibre core composed of de-
hydrated alfalfa. The chemical composition of the feeds used is summarized in
Table 1. The two diets were isoproteic.

All animals had ad libitum access to drinking water. No veterinary treatment

was administered during the experimental period.

Table 1. Theoretical chemical composition* of the experimental diets.

Chemical composition (%) Diet C Diet Sg
DM 90.33 88.9
EE 2.40 2.6

CP 154 17.2
NDF 21.10 32.6
ADF 14.03 19.3
ADL 2.50 4.6
NFE 23.73 24.6
Energy (kcal/kg) 1811 2401

*The chemical composition of commercial brand diet C was provided by the company.

2.2. Measurement of Intake, Growth, Health and Reproductive
Parameters

Feed intake was monitored daily. The amount of feed consumed was determined
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as the difference between the previously weighed amount of feed offered and the
amount of feed refused.

Growth monitoring of the does was performed through weekly weighing using
a Terraillon® electronic scale with a capacity of 10 kg and a precision of 1 g.

Diarrheic animals were identified as “M”, while animals showing a decrease in
feed intake or body weight were recorded as “B”. Animals identified as B or M
were considered morbid and were monitored daily (feed intake and body weight)
until recovery or death. Thus, the Health Risk Index (HRI) was assessed by adding
the number of morbid animals to the number of dead animals.

For the assessment of reproductive parameters, does were mated with bucks
from 120 days of age. The interval between kindling and mating was 20 days. Fe-
males that did not accept mating were re-presented to the buck the following day;
thereafter, they were considered non-receptive. Matings were performed either in
the morning (6:00 - 7:00 a.m.) or in the evening (6:00 - 7:00 p.m.).

Nest checks were performed as soon as kindling occurred, allowing the number
of kits born, the number of stillborn Kkits, and the health status of the doe to be
determined. In does, receptivity, fertility, and kindling rate (KR) were calculated.
Receptivity was defined as the ratio of the number of does successfully mated to
the total number of does presented to the buck. Fertility was calculated as the ratio
of the number of does that kindled to the number of does successfully mated. Kin-
dling rate was determined as the ratio of the number of kindlings to the total num-
ber of mating attempts performed.

Numerical productivity was characterized by the total number of kits born per
kindling (TB), the number of kits born alive (BA) per kindling, and the number
of kits weaned (W) per kindling per doe cage. The health status of kits in the nest
was determined as the ratio of the number of stillborn kits to the total number of
kits born.

2.3. Statistical Analysis

Mean weight, weight gain and feed conversion ratio of rabbits in the two groups
were compared using Student’s t-test. The G-test was used to compare propor-
tions relating to reproductive parameters such as receptivity, fertility, kindling
rate and numerical productivity. The same test was applied to compare mortality-
related parameters such as morbidity, mortality and the health risk index. Param-
eters recorded for the two groups were compared using R statistical software, ver-

sion 3.1.0, at a 5% significance threshold.

3. Results

3.1. Effect of Stylosanthes guianensis on Growth and Feed Intake

Table 2 presents the growth performance parameters of improved-breed rabbits.
Growth parameters (mean weight and ADG) as well as feed intake did not differ
significantly between the two groups (P > 0.05), except for the feed conversion
ratio (FCR) between 119 and 146 days of age. Mean doe weight was 1900 g in
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group C and 1910 g in group Sg at 90 days of age (P = 0.37). At 118, 146 and 174
days, it reached 2532.1 g and 2592.6 g (P = 0.31), 3100.6 g and 3104.8 g (P = 0.21),
and 3544.3 g and 3552.1 g (P = 0.94), respectively, for groups C and Sg. ADG,
similar between groups over the whole rearing period (20.3 g/day for C vs 20.8
g/day for Sg; P = 0.81), was 24.4 g/day and 25.3 g/day between 90 and 118 days (P
=0.31), 19.0 g/day and 21.1 g/day between 119 and 146 days (P = 0.11), and 16.5
g/day and 16.6 g/day between 147 and 174 days (P = 0.23) for groups C and Sg,
respectively. Daily intake was also similar between groups C and Sg over the whole
period (117 g vs 118 g; P = 0.20), with 102 g and 105 g between 90 and 118 days
(P =0.77), 119 g and 118 g between 119 and 146 days (P = 0.11), and 129 g and
132 g between 147 and 174 days (P = 0.64). FCR was similar between groups C
and Sg over the whole 90-174-day period (5.9 vs 6.1; P = 0.81), as well as between
90 and 118 days (4.4 vs 4.2; P = 0.4) and between 147 and 174 days (7.8 vs 8; P =
0.21). In contrast, between 119 and 146 days of age, FCR was significantly higher
in group Sg than in group C, at 6.3 vs 5.6 (P = 0.02).

Table 2. Growth performance and feed efficiency of future breeding does fed the C and Sg
diets.

Groups C Sg P>F

n 30 30

Mean weight (g) 90d 1900 1910 0.37
118d 2532.1 2592.6 0.31
146 d 3100.6 3104.8 0.21
174 d 3544.3 3552.1 0.94

ADG (g/day) 90-118d 24.4 25.3 0.31
119 - 146d 19.0 21.1 0.11
147 -174d 16.5 16.6 0.23
90-174d 20.3 20.8 0.81

Feed intake (g/day) 90-118d 102 105 0.77
119 - 146 d 119 118 0.11
147 - 174d 129 132 0.64
90-174d 117 118 0.20

FCR 90-118d 4.4 4.2 0.4
119 - 146 d 5.6 6.3 0.02
147 -174d 7.8 8 0.21
90-174d 5.9 6.1 0.81

C: control diet containing commercial-brand alfalfa; Sg: formulated diet containing Stylo-

santhes guianensis.

3.2. Effect of Stylosanthes guianensis on Health

Table 3 presents the health results for improved-breed does (n = 30 does per
group at the start of the trial). Between 90 and 118 days of age, morbidity (6.7%
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for Sg vs 3.3% for C; P = 0.24) and HRI (6.7% vs 10.0%; P = 0.89) did not differ
between groups. In contrast, mortality was significantly higher in group C (6.7%)
than in group Sg (0.0%) during this period (P = 0.04). Between 119 and 146 days
of age, morbidity (10.0% vs 14.3%; P = 0.51) and mortality (3.3% vs 7.1%; P =
0.21) remained similar between groups Sg and C, whereas HRI was significantly
higher in group C (21.4%) than in group Sg (13.3%) (P = 0.02). Between 147 and
174 days of age, no significant difference was observed between groups for mor-
bidity (3.4% vs 7.7%; P = 0.28), mortality (3.4% vs 3.8%; P = 0.81) or HRI (6.9%
vs 11.5%; P = 0.45). Over the whole rearing period (90 - 174 days), morbidity was
similar between groups Sg and C (20.0% vs 23.3%; P = 0.61). In contrast, mortality
(6.7% vs 16.7%; P = 0.04) and HRI (26.6% vs 40.0%; P = 0.01) were significantly
higher in group C than in group Sg.

Table 3. Health of improved-breed breeding does fed the C and Sg diets.

Age (days)/n Sg C P value
90 -118d 30 30

Morbidity 2 (6.7%) 1(3.3%) 0.24
Mortality 0 (0.0%) 2 (6.7%) 0.04
HRI 2 (6.7%) 3 (10.0%) 0.89
119-146d 30 28

Morbidity 3 (10.0%) 4 (14.3%) 0.51
Mortality 1(3.3%) 2 (7.1%) 0.21
HRI 4(13.3%) 6 (21.4%) 0.02
147 - 174 d 29 26

Morbidity 1 (3.4%) 2 (7.7%) 0.28
Mortality 1(3.4%) 1(3.8%) 0.81
HRI 2 (6.9%) 3 (11.5%) 0.45
90 -174d 30 30

Morbidity 6 (20.0%) 7 (23.3%) 0.61
Mortality 2 (6.7%) 5(16.7%) 0.04
HRI 8 (26.6%) 12 (40.0%) 0.01

Sg: formulated diet containing Stylosanthes guianensis;, C: control diet containing com-
mercial-brand alfalfa; HRI: health risk index.

3.3. Reproductive Performance and Numerical Productivity of
Does Fed the C and Sg Diets

Table 4 presents the reproductive performance and numerical productivity of fe-
males according to dietary treatment. Receptivity, kindling, and fertility rates did
not differ significantly between the two groups. The overall mean values were
76.7% for receptivity, 71.6% for kindling rate, and 93.4% for fertility, with no sig-
nificant differences between dietary treatments.

The total number of kits born per kindling was also comparable between the
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two groups, with a mean of 5.6 kits per kindling (P = 0.27). In contrast, the num-
ber of kits born alive was significantly higher in females receiving the Sg diet, with
5.1 kits compared with 4.7 in females from the C group (P = 0.01). Similarly, the
number of weaned kits was significantly higher in the Sg group, with 4.5 kits com-
pared with 3.9 in the C group (P = 0.04).

Table 4. Reproductive performance and numerical productivity... fed the C and Sg diets.

Parameters/n Sg Cc P value
n 90 90

Receptivity rate 80% 74% 0.29
Kindling rate 76.6% 66.6% 0.14
Fertility rate 95.8% 90.9% 0.24
TB 5.7 54 0.27
BA 5.1 4.7 0.01

w 4.5 3.9 0.04

TB: total born; BA: born alive; W: weaned.

3.4. Health of Kits Born to Does Fed the C and Sg Diets

Table 5 presents stillbirth and mortality rates of kits born to females receiving the
two dietary treatments. Kits born to females fed the Sg diet showed numerically
lower stillbirth and total mortality rates than those born to females fed the C diet.

Stillbirth was 8.4% among kits from the Sg diet versus 13% among those from
the C diet, a difference bordering on statistical significance (P = 0.05). Mortality
between birth and weaning did not differ significantly between groups (8% vs.
12.4%; P = 0.08), although a trend favoring the Sg diet was observed. In contrast,
total mortality was significantly lower among kits born to females receiving the Sg
diet (15.7%) than among those born to females receiving the C diet (23.7%; P =
0.008), indicating a statistically significant effect of dietary treatment on overall

kit survival during the period considered.

Table 5. Stillbirth and mortality of kits born to improved-breed parents.

Parameters/n Sg Cc P value
n kits 393 324

Stillbirth 33 (8.4%) 42 (13%) 0.05
Mortality B-W 29 (8%) 35 (12.4%) 0.08
Total mortality 62 (15.7%) 77 (23.7%) 0.008

4. Discussion

The present study aimed to formulate, from Stylosanthes guianensis, a diet for
improved-breed breeding does (Californian x New Zealand White hybrids), and
to assess its impact on growth, health and reproductive performance of the does

as well as on the viability of their offspring. Two groups were monitored in paral-

DOI: 10.4236/jbm.2026.1410004

58 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2026.1410004

S. Sidiki et al.

lel: a control group (C) receiving a commercial alfalfa-based feed, and an experi-
mental group (Sg) receiving a feed formulated around S. guianensis as the fibre
source.

In terms of body weight, the inclusion of S. guianensis did not impair the
growth of future breeding does: live weight and average daily gain remained sta-
tistically comparable between the two groups at each stage considered (90, 118,
146 and 174 days). Daily intake likewise did not differ between groups, reflecting
a satisfactory level of palatability of the experimental feed despite a fibre content
(ADF around 19%) markedly higher than that of the control feed. This result is
consistent with the principle that rabbit intake mainly contracts when fibre supply
becomes insufficient relative to the physiological needs of the species [11] [12]: .
guianensis would thus provide a fibre level compatible with normal digestive
function. Only the feed conversion ratio calculated between 119 and 146 days was
significantly higher in group Sg, although this isolated difference did not translate
into a growth difference over the whole period, which limits its zootechnical sig-
nificance.

From a health perspective, does in group Sg showed, over the whole rearing
phase (90 - 174 days), significantly lower mortality and health risk index than
group C. This advantage was particularly marked at the very beginning of the pe-
riod (90 - 118 days) for mortality, and in the middle of the period (119 - 146 days)
for the health risk index. Such an improvement, achieved with equivalent intake
and growth, suggests that the benefit does not stem from a simple quantitative
feed effect but rather from a better nutritional balance or improved digestibility
of the S. guianensis-based diet, likely to preserve the caecal ecosystem of the breed-
ing does.

The reproductive parameters did not show statistically significant differences
between the groups in this study. Receptivity, kindling rate, and fertility were nu-
merically higher in females from the Sg group, although they did not reach the
significance threshold (P = 0.29, P = 0.14, and P = 0.24, respectively). This lack of
statistical significance is consistent with findings reported in some studies, in
which receptivity and fertility are primarily attributed to the animal strain rather
than to diet composition [13]. Nevertheless, the consistently favorable trend ob-
served in the Sg group for these three parameters may reflect a real biological ef-
fect of the diet, the statistical detection of which would probably require larger
sample sizes.

Regarding numerical productivity, the total number of kits born did not differ
between groups, whereas the number of kits born alive and weaned was signifi-
cantly higher in females from the Sg group. In contrast, stillbirth was numerically
lower in the Sg group and approached statistical significance (P = 0.05), while
mortality between birth and weaning, although also numerically lower, did not
differ significantly between groups (P = 0.08). Since kits depend exclusively on
maternal milk during the first three weeks of life, the significant increase in the

number of kits born alive and weaned nevertheless suggests that S. guianensis may
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exert a beneficial effect on the quality and/or quantity of milk produced, as previ-
ously observed with certain forages in does [13], a finding further supported by
the significantly lower total mortality observed in the Sg group (P = 0.008), con-
sistent with a genuine reduction in perinatal mortality in this sample. A more bal-
anced maternal diet could therefore, in the improved breed studied, contribute to
better survival of offspring after birth, an effect that should be confirmed in larger

populations.

5. Conclusions

This study aimed to evaluate the effect of a pelleted feed based on Stylosanthes
guianensis on intake, feed efficiency, health and reproductive performance of im-
proved-breed does, as a substitute for the alfalfa conventionally used in Cote
d’Ivoire.

The results show that S. guianensis penalized neither the growth nor the intake
of future breeding does, confirming its value as an alternative fibre source able to
meet the physiological requirements of the rabbit without impairing diet palata-
bility.

From a health standpoint, the S. guianensis-based feed significantly reduced
mortality and the health risk index of the does, reflecting a better nutritional bal-
ance of the diet.

The main contribution of this study concerns the numerical productivity of im-
proved-breed females: the number of kits born alive and weaned was significantly
increased by S. guianensis. Receptivity, kindling rate, and fertility showed numer-
ically favorable trends in the Sg group, although these differences did not reach
the threshold for statistical significance. Stillbirth approached statistical signifi-
cance (P = 0.05), and total mortality was significantly reduced in the Sg group (P
= 0.008), further supporting a favorable effect of the diet on kit survival.

Stylosanthes guianensis therefore appears to be a promising local fiber source
that can replace alfalfa in the diets of improved-breed breeding females, with
demonstrated health benefits, a significant reduction in kit mortality, and a posi-
tive, although partially significant, effect on reproductive performance in rabbit

production systems in Cote d’Ivoire.
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