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Abstract

This study was designed to evaluate the effect of garlic meal supplementation on growth
performance and semen characteristics in rabbit bucks. Twenty-four (24) mixed breed rabbit
bucks were used for this study. The bucks were allowed to acclimatize for two weeks before
the commencement of the study, during this period, they were fed formulated diet and
Calopogonium ad-libitum. Feed and clean drinking water were offered ad libitum to the
experimental animals. Four different experimental diets were formulated with varying levels of
0.00, 0.50, 1.00 and 1.50% garlic meal as supplement and were coded as T1, T2, T3 and T4
respectively, with as control. The 24 bucks were weighed and randomly allotted into the four
experimental treatments and replicated thrice with two rabbit bucks per replicate in a complete
randomized design (CRD) for a period of 8 weeks. At the end of the feeding period, semen
collection was done using a specially designed artificial vagina for rabbits. The data obtained
were subjected to one-way analysis of variance (ANOVA) procedure using IBM Statistical
Package for Social Science (SPSS) version 21. The result showed that garlic meal had
significant effect (P<0.05) on final weight, total and daily feed intake. Garlic significantly
influenced (p<0.05) sperm volume, motility, concentration and total cells per ejaculate
however, did not affect sperm morphology. In conclusion, garlic meal supplementation at 1.0%
(10g/kg) can improve some growth and seminal parameters in male rabbits.
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Introduction

The use of antibiotics as growth promoters over the years by farmers to improve the growth
performance in livestock and also for the treatment and prevention of certain livestock diseases
and infections have been banned in many Countries due to a reduced social acceptance by
consumers of animal products for the fear of residual deposits. However, there has been a search
for alternative replacements of antibiotics with natural feed additives (Onunkwor et al. 2022).
According to Lee et al. (2013), it has been known from ancient times that garlic possess
biological, antibacterial, antifungal and antioxidants properties. Garlic as natural plant products
are excellent growth promoter (Khan et al. 2012a) having no resistance and residues (Jin 2010)
are used to increase feed efficiency. Garlic are readily available, less hazardous and affordable
for financially disadvantaged farmers and this have attracted increasing interest as an alternative
feeding strategy to replace antibiotics growth promoters.

Garlic as natural feed additives are commonly incorporated into the diets of livestock
particularly rabbits and poultry, for the prevention of diseases, improve weight gain, feed
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efficiency, flavor, palatability and above all to exert a positive effect on rabbit buck’s fertility
(Abou-Elkhair et al. 2014). This is done by stimulating secretion of digestive enzymes, leading
to aid digestion and absorption (Rehman and Munir 2015). According to Salah et al. 2014,
garlic increased sperm concentration and improved male reproductive functions.

The aim of this study was to investigate the effects of dietary supplementation of garlic meal
on growth performance and semen characteristics in mongrel rabbit bucks.

Materials and Methods

Experimental Site

The study was conducted at the Rabbitry unit of the Teaching and Research Farm, Department
of Animal Science, University of Uyo, Uyo, Akwa-Ibom State. The study site as described by
Solomon et al. (2023) is located at 50 1'N; 70 35'E with a mean annual temperature of between
26°C and 28°C, with mean annual rainfall ranging from 2000 mm — 3000 mm.

Experimental animals and management

Twenty-four (24) mixed-breed rabbit bucks were purchased and used for this study. The rabbit
bucks were allowed to acclimate for a period of two weeks before the study commenced.
During this period, the bucks were fed formulated diet and Calopogonium ad-libitum.
Oxytetracycline 20% and ivermectine injection were administered intramuscularly and
subcutaneously respectively against bacteria, internal and external parasites according to
manufacturer’s recommendation before the commencement of the study, which lasted for 8
weeks (56 days). The animals were housed in a wire-meshed rabbit hutch in the course the
study. Fresh feed and clean drinking water were made available ad libitum to the bucks.
Sample Preparation

The fresh garlic cloves were purchased from Itam market, in Uyo Local Government Area of
Akwa Ibom State, Nigeria. They were thoroughly washed under running water, peeled, cut into
small sizes and air- dried for 6 days. The dried Garlic was ground into powder, stored in a bottle
jar under room temperature and used as garlic meal in the study.

Sample preparation (Garlic Powder Meal)
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Experimental Diets
Four different experimental diets were formulated with varying levels of 0.00, 0.50, 1.00 and

1.50% garlic meal as supplement and were coded as T1, T2, T3 and T4 respectively and
represent in Table 1, with T1 as control diet.

Table 1. Experimental Diets

Ingredients T1 T2 T3 T4
(0.00% DGM)  (0.50% DGM)  (1.00% DGM)  (1.50% DGM)
Maize 41.20 41.20 41.20 41.20
Soybean mean 12.80 12.80 12.80 12.80
Wheat offals 42.00 42.00 42.00 42.00
Bone meal 3.00 3.00 3.00 3.00
Common salt 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25
Premix 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00
Calculated Composition
Metabolizable 2675.50 2675.50 2675.50 2675.50
Energy (Kcal/kg)
Crude protein (%) 16.68 16.68 16.68 16.68
Crude fibre (%) 6.23 6.23 6.23 6.23
Ether extract (%) 3.54 3.54 3.54 3.54
Data Collection

The bucks were weighed using an electronic kitchen scale with 1g sensitivity at the
commencement of the study, to obtain their initial weights. They were subsequently weighed
weekly to monitor weight changes and recorded. The individual feed intake was obtained as
the as the difference between the feed offered and left over after a 24-hour feeding.

Weight gain per rabbit was calculated as the difference between final weight and initial weight.
The feed conversion ratio was computed by dividing the total weight gain by the total feed
intake as follows:

Feed conversion ratio = feed intake/weight taken

Semen Collection

A specially designed artificial vagina (AV) for rabbits was used to collect semen collection
from the bucks, by introducing a rabbit doe as a teaser into the buck’s cage. The buck was
careful observed, and the AV placed gently at the vulva of the doe as the buck and mounted the
doe, so as to direct the penis into the AV for penetration and ejaculation.

Semen evaluation

The semen samples obtained were examined using a compound microscope as described by
Shinkut (2015), and adopted by Solomon et al. (2023). This method entails the visual or gross
examination of the semen sample immediately after collection to assess the volume and colour.
microscopic examination for motility, concentration, percentage live spermatozoa and
morphological abnormalities was carried out thereafter.

Experimental Design

The bucks were weighed and randomly assigned into four experimental groups and replicated

thrice to have two rabbit bucks per replicate, in a completely randomized design (CRD) for a
period of 8 weeks.
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Statistical Analysis

The data obtained from the study were subjected to one-way analysis of variance (ANOVA)
procedure using IBM Statistical Package for Social Science (SPSS) version 20. Were
significant differences were observed, the means were separated using Duncan of the software.

Results

Growth Performance of rabbit buck fed diets supplemented with garlic meal

The results on growth performance of mongrel rabbit bucks fed varied levels of dietary
supplementation of garlic meal are presented in Table 2. The result showed that garlic meal had
a significant effect (P<0.05) on final weight, total and daily feed intake. Total and daily weight
gains and feed conversion ration were also influenced (p<0.05) by garlic meal supplementation
in the bucks’ diets. Higher final weights were observed in rabbit groups whose diets were
supplemented with garlic meal except those of rabbit bucks in T4 that had similar statistical
value (p>0.05) with bucks in the control group. Final weights observed in the study were
1593.50, 1658.50, 1789.50 and 1653.33 g for T1, T2, T3 and T4 respectively. Rabbit bucks
with 1.00% (T3) and 1.50% (T4) garlic in their diets recorded significantly higher (p<0.05)
total and daily feed intake compared to those with 0.00% (T1) and 0.50% (T2) garlic
supplementation in their diets respectively. The total feed intake was 4154.00 and 4154.83g for
bucks in T3 and T4 respectively, while bucks in T1 and T2 recorded total feed intake 0of 3976.00
and 4086.00 g respectively. Garlic meal supplementation did also affect the feed conversion
ratio, as values observed in the study varied statistically (p<0.05) in all treatment groups.

Table 2. Growth Performance of Mongrel Rabbit Bucks Fed varied levels of Garlic powder

Meal
Parameters T1 T2 T3 T4 SEM
(Control)  (0.5% GMP)  (1.0% GMP)  (1.5% GMP)
Initial weight (g) 1147.67 1146.33 1147.83 1143.50 13.83
Final weight (g) 1593.50>  1658.50% 1789.50° 1653.33®®  32.05
Total weight gain (g)  445.83° 517.17% 641.67° 509.83% 33.47
Daily weight gain (g) 7.96° 9.15% 11.46° 9.11% 0.60
Total Feed intake (g)  3976.00°  4086.00° 4154.00° 4154.83*  22.72
Daily feed intake (g) 71.00¢ 72.97° 74.18° 74.20° 0.41
Feed Conversion Ratio ~ 9.18?2 8.13% 6.53° 8.79° 0.59

a, b, ¢ - Means on the same row but with different superscripts are significant at P<0.05; GMP-
Garlic Powder Meal

Semen Characteristics of rabbit bucks fed diets supplemented with garlic meal.

The results on semen profile of rabbit bucks administered supplemental levels of garlic meal
are presented in Table 3. The results revealed that garlic significantly influenced (p<0.05) sperm
volume, motility, concentration and total cells per ejaculate. However, garlic meal did not affect
sperm morphology as percentage normal and abnormal sperm cells were statistically similar
(p>0.05) in all treatment levels.

Table 3. Semen characteristics of Rabbit bucks fed diets supplemented with garlic meal

Parameters T1 T2 T3 T4 SEM
(Control) (0.5% GMP) (1.0% GMP) (1.5% GMP)

Volume (ml) 0.59° 0.58° 0.71% 0.68% 0.02

Colour Milky Milky Milky Milky

Motility (%) 66.00° 70.67° 71.00° 75.332 1.06
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Concentration 75.67° 81.00° 96.33% 94332 2.75
(x 105/ml)

Normal cells (%) 71.00 73.33 80.33 77.67 2.19
Abnormal cells (%) 29.00 26.67 19.67 22.33 2.19
Live cells (%) 81.67 84.67 85.33 84.33 1.30
Dead cells (%) 18.33 15.33 14.67 15.67 1.30
Total 44.65°¢ 46.96° 68.36% 64.11° 3.16
cells/ejaculate) (X

10%ml)

a, b, ¢ - Means on the same row but with different superscripts are significant at (P< 0.05);
GMP-Garlic Powder Meal, SEM — Standard error of mean

Semen volume was higher in treatments 3 (0.71ml) and 4 (0.68ml) respectively compared to
those of bucks in T1 (0.59 ml) and T2 (0.58 ml). Garlic meal supplementation in the bucks’
diets did not affect (p>0.05) the semen colour as all treatments recorded milky colour. This
study observed a significant increase (p<0.05) in sperm motility with garlic meal
supplementation in bucks’ diets. Values observed were 66.00, 70.67, 71.00 and 75.33% for T1,
T2, T3 and T4 respectively. Garlic meal supplementation also increased semen concentration
in T3 and T4 when compared to T1 and T2. Bucks in T3 recorded sperm concentration of 96.33
X 10%ml while bucks in treatment group 1, 2 and 4 recorded values of 75.67, 81.00 and 94.33
X 10%ml respectively. Live and dead sperm cells were not influenced by garlic meal
supplementation in the bucks’ diets. Live cells percentage observed were 81.67, 84.67. 85.33
and 84.33% for T1, T2, T3 and T4 respectively. Garlic meal supplementation significantly
increased (p<0.05) total sperm cells per ejaculate with higher values recorded in T3 (68.36 X
10%/ml) followed closely by T4 (64.11 X 10%ml) while T1 and T2 had similar (p>0.05) values
of 44.65 and 46.96 X 10%/ml respectively.

Discussions

The significant result observed in final weights in this study agrees with the statement of
Abdelnour et al. (2018), who highlighted the use of plant-based supplements in livestock
production to improve growth performance. This therefore implies that incorporating such
plant-based supplements into rabbit feeds may enhance nutrient absorption and utilization as
documented by FoldeSiova et al. (2015). Reports by Olaleye et al. (2006), and Panggabean et
al. (2019), described garlic as a herb which acts as growth promoter with ability to reduce the
degradation of amino acids, thereby causing improved weight gain due to the availability of
more amino acids. The increased daily and total feed intake of mongrel rabbit buck fed diets
containing 0.50, 1.00 and 1.50% GPM respectively resulted in the increase in bucks’ weight
when compared to the control. This improvement could be as a result of the bioactive
constituents of the garlic powder meal on the digestibility process as reported by Mandey et al.
(2019) and Suliman et al. (2021). There was a significant improvement in feed intake of bucks
in this study, particularly in rabbit bucks fed diets containing 1.00% garlic meal which could
be due to enhanced appetite, increased pancreatic and digestive enzymes secretion, and
improved intestinal digestibility as noted by Arif et al. (2022). Earlier reports (Dhama et al.
2015, Sapsuha et al. 2021), again, noted that the presence of garlic meal could deactivate the
growth of pathogenic bacteria, enhance the multiplication of beneficial bacteria, and accelerate
nutrient metabolism and absorption in the digestive tract which may result in the overall
improved body weight of rabbit bucks

Better feed conversion ratio (FCR), was observed in bucks fed diets containing 1.00% garlic
supplementation in their diets, implying that the feeds were better utilized due to the enhanced
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production of endogenous enzymes, pancreatic juices, and bile salt triggered by the synergetic
effects of the bioactive components of the garlic when compared to the control according to
Adu et al. (2020) and Sapsuha et al. (2021).

Effect of garlic meal supplementation on semen characteristics of rabbit bucks

The results on semen profile of rabbit bucks in this study showed significant increase in semen
volume at 10 and 15 g/kg (T3 and T4 respectively) supplementation in the diets. This however,
differs from the result of Shinkut et al. (2016), who recorded reduced semen volume with garlic
meal at 2.5 and 5.0% supplementation in their study. This variation may be due to higher doses
used in comparison with this study. The authors also attributed the observed increase in mean
ejaculate volume of the control when compared to the treated groups to possibility of
contamination of the semen by urine as reported by Jordi et al. (2005), who noted a 13% chance
of contamination of rabbits’ semen by urine during collection when using artificial vagina.
Earlier report (Campos et al. 2014), put the normal ranges of semen volume between 0.3-0.6
ml, which is below the values observed in T3 and T4. This observation is however similar to
those of Ekuma et al. (2017), who observed that the supplementation of garlic alone,
combination of garlic and vitamin E significantly increases the sperm motility and spermatozoa
proportion in their study. Higher motility was observed in bucks fed diets with garlic
supplementation than in those without garlic supplementation. This observation however,
disagrees with the report of Shinkut et al. (2016), and Omotoso et al. (2012), who in their
respective studies, observed no significant difference in sperm motility in rabbit bucks, and a
decrease in sperm motility in Wister rats administered dietary levels of garlic.

The higher sperm concentration observed in the study is similar to earlier reports (Salah et al.
2014, Shinkut et al. 2016, Ekuma et al. 2017). Ajao and Ola (2022), stated that the general
positive impact of spice supplementation on sperm parameters can be attributed to the spices'
antioxidant properties and androgenic effects as supported by Ramandeep et al. (2013) and
Morakinyo et al. (2010), which they noted have the ability to enhance sertoli cells activities in
maintaining sperm production. Normal and abnormal sperm cells as well as live and dead sperm
cells were not affected by garlic supplementation in this study. These results, however, vary
from the report of Ajao and Ola (2022) and Ekuma et al. (2017), who observed significant
differences in these parameters in their respective studies but, similar to the report of Shinkut
et al. (2016), who also observed no significant effect of garlic supplementation on these
parameters. Garlic meal supplementation significantly increased the total sperm cells per
ejaculate in bucks fed T3 diet, followed by bucks fed T4 diet. However, bucks fed the control
diet T1 and T2 had similar values.

Conclusions

The findings of this study showed that garlic meal had a significant effect on final weight, total
and daily feed intake. Garlic meal supplementation can also increase semen volume, motility,
concentration and total sperm cells per ejaculate. Hence, supplementation of garlic meal in
rabbit bucks’ diets at 1.0% (10 g/kg), can improve final weight, feed intake and semen
parameters.
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