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Abstract 
In order to increase the productivity of the local cavies as a meat animal, a 
study was carried out between November 2021 and March 2022 at the Re-
search and Experimental Farm, Animal Nutrition and Production Research 
Unit of the Faculty of Agronomy and Agricultural Sciences (FAAS) and the 
Microbiology and Anti-Microbial Research Unite of the University of Dschang 
on 72 cavies aged between 4 and 5 months and weighing an average of 450 ± 
50 g produced on the farm, including 60 females and 12 males. The females 
were distributed according to a completely randomized factorial design in 
twelve (12) rearing boxes numbered G1 to G12, with 15 females per group 
distributed in 03 boxes and receiving iso-nitrogenated experimental diet (18% 
protein) R0 enriched with 20% of Stylosanthes guianensis (0% garlic powder), 
R0.25 (0.25% garlic powder), R0.50 (0.50% garlic powder) and R0.75 (0.75% 
garlic powder). Females were identified by numbered ear tags and mated with 
a sex ratio of 5 females for 1 male. Drinking water enriched with vitamin C 
(01 tablet of 240 mg in 1.5 liters of water) was served ad libitum and renewed 
daily. The males were removed after 31 days. A form was established to record 
the weight of each pregnant female, any abortions during gestation, the date 
of parturition and the date of birth of each newborn, as well as the number of 
live-born or stillborn pups. After parturition, the weights of female and new-
born cavies were recorded weekly until the 3rd week. The number of cavies 
that died before weaning and the number of live weaned cavies were also rec-
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orded. Reproductive performance significantly increased (p < 0.05) fertility rate 
and net fertility rate, litter size, birth viability rate, and pre-weaning viability 
rate with rations containing garlic powder, compared to the control ration, es-
pecially with the R0.50 ration. In addition, birth mortality and pre-weaning 
mortality were significantly lower (p < 0.05) with rations containing the addi-
tive, compared to those of the control ration (R0). However, the R0.50 ration 
showed the lowest rates, followed by the R0.25 ration, and finally the R0.75 
ration. Weight development of young cavies increased with all rations but 
was more marked with the R0.50 ration. Only total weight gain (TG) and av-
erage daily weight gain (ADG) in the pre-weaning phase were significantly 
increased (p < 0.05) with rations R0.25 and R0.50. 
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1. Introduction 

The imbalance between demand and supply of animal proteins due to galloping 
population growth has led to malnutrition, especially among low-income fami-
lies [1] [2] [3] and [4]. As a way out of the situation of severe food insecurity and 
poverty facing rural populations in Africa, raising short-cycle animals such as 
cavy could help reduce hunger and protein malnutrition [5]. Indeed, the quality 
of their lean, protein-rich meat, their rapid growth and the ease with which they 
can be raised are major assets for their promotion [6] [7]. To meet their nutri-
tional requirements and improve productivity, Miégoué et al. [8] suggested, among 
other things, that cavies should be fed balanced rations containing around 20% 
forage legumes. Despite the supplementation of rations with forage legumes, gui-
nea pigs constantly suffer from digestive disorders linked to the frequent insta-
bility of the balance of their caecal flora, leading to sometimes fatal enteropathies 
(diarrhoea, constipation, meteorism) and considerably reducing this animal’s 
production performance [3] [9] [10]. 

The ongoing quest to improve livestock productivity has prompted producers 
to incorporate feed additives into their rations [11], in case natural additives are 
derived from plants, due to their great diversity and varied biological activities 
[12]. However, phytobiotics can be added in small quantities to feed products to 
increase their zootechnical efficiency [13], particularly during gestation and lac-
tation, primordial periods in cavy rearing [14]. Indeed, phytobiotics can induce 
beneficial effects on reproduction via phytoestrogens, which are non-steroidal, 
plant-derived polyphenolic compounds structurally or functionally similar to 
estrogens such as coumarins and isoflavones [15]. For example, garlic (Allium 
sativum), cultivated by man for culinary use, has also proved effective in treating 
a multitude of health problems [16] [17] thanks to the bioactive compounds (al-
licin, flavonoids, etc.) it contains. Indeed, it is used as an appetite and digestive 
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secretion stimulant, immune-stimulant, antibacterial, antiviral and antioxidant 
[18].  

Although the benefits of this spice have been tested in a number of animal 
species, the results are heterogeneous. Indeed, Katschinski [19] and Teff [20] re-
port that the efficacy of phytobiotics is highly variable, depending on the composi-
tion of the active ingredient, the dose of administration, the method of presenta-
tion or manufacture (powder, extract, etc.), the mode of administration (feed or 
water), as well as the animal species and age. In addition to these factors, the 
composition of the basic ration is likely to influence the effect of phytobiotics on 
animal production. For example, Fogang [21] reported that in guinea pigs, the 
incorporation of 1% garlic powder into a legume-free ration had no significant 
effect on reproductive parameters, which remained unchanged, compared to the 
control ration (without additives). However, the pre-weaning mortality rate was 
significantly lower with the additive-containing ration (5%) than with the con-
trol ration (11%). Weight gains in the pre-weaning phase remained comparable 
to those recorded with the additive-free ration. As for Islam et al. [22], they noted 
the positive effect of garlic on the microbial flora of rabbits, with a drop in E. coli 
levels and a reduction in mortality at a dose of 0.5 g/kg. The aim of the present 
study was to evaluate the effect of incorporating different levels of garlic powder in 
rations enriched with Stylosanthes guianensis on the reproduction and pre-weaning 
growth parameters of cavies. 

2. Methodology 
2.1. Study Area 

The study was conducted between November 2021 and March 2022 at the re-
search and application farm, the de Production and Animals Nutrition Research 
Unit (URPRONAN) of the Faculty of Agronomy and Agricultural Sciences (FAAS) 
and the Microbiology and Antimicrobial Substances Research Unit (URMSA) of 
the Faculty of Science of the University of Dschang. The town of Dschang is lo-
cated between 5˚26' north latitude, 10˚26' east longitude and at an altitude of 
between 1400 and 2100 m. The climate of West Cameroon is equatorial in alti-
tude, with annual rainfall varying between 1500 and 2000 mm and average tem-
peratures ranging from a minimum of 10˚C in July and August, to a maximum 
of 25˚C in February [23]. The average annual insolation is 1873 hours and the 
average relative humidity is 76.8%. The dry season extends from mid-November 
to mid-March, and the rainy season the rest of the year. 

2.2. Animal Material and Housing 

For the breeding trials, sixty (60) female cavies were housed in a completely 
randomized design in twelve (12) rearing boxes numbered G1 to G12 and made 
of plywood 1 m long, 0.80 m wide and 0.60 m high. The top of the boxes was 
protected by a wire mesh cover to prevent access by predators, while the floor 
was covered with a litter of dry, untreated wood shavings, which was renewed 
every 2 days to prevent the accumulation of faeces and urine. Each lodge was 
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equipped with lighting, a 400 gram wooden feeder and two (02) 0.5 liter concrete 
drinkers. These cavies were bred on the farm, and at the end of the breeding tri-
al, the pups were used for pre-weaning growth assessment. 

2.3. Plant Material 

Plant material consisted of Trypsacum laxum, Stylosanthes guianensis and gar-
lic. T. laxum and S. guianensis were harvested from the forage garden of the 
University of Dschang farm, then dried and ground, and the powder was kept 
for ration preparation. Garlic was bought from the market in Dschang, then 
pulped and chopped. After drying in the sun, it was crushed and the powder was 
stored in airtight, hermetically sealed containers for incorporation into the cor-
responding rations. 

2.4. Conduct of Trials 
2.4.1. Phytochemical Screening of Garlic Powder 
One hundred (100) g of garlic powder was sent to the Nutrition, feed Sciences 
and medicinal plants Biochemistry laboratory (LABPMAN) of the University of 
Dschang for determination of the classes of compounds present in the sample. 
Total phenol content was determined using the method described by Ramde- 
Tiendrebeogo et al. [24], total flavonoid content was determined using the alu-
minum chloride colorimetric method [25], while total tannin content was de-
termined using the Folin-Ciocalteu method as described by Govindappa et al. 
[26]. 

2.4.2. Manufacture of Experimental Rations 
Ration ingredients were purchased from a livestock feed supplier in the town of 
Dschang, then combined with forages (T. laxum and S. guianensis). Ration for-
mulation took into account the nutritional requirements of the guinea pigs 
(Table 1). 

After formulating the ration, a 100g sample was taken and dried, and the con-
tent of dry matter (DM), organic matter (OM), crude protein (CP), fat (FM) and 
crude cellulose (CC) was assessed using the method described by AOAC [27]. 
From the R0 ration, 03 other rations were formulated by adding 0.25, 0.50 and 
0.75% garlic powder. Thus, the cavies were divided into 4 groups (G0, G1, G2, 
G3) and the daily rations served to each animal were as follows: 

- Group 0: R0 = 40 g of compound feed containing 0% garlic powd-
er/animal/day; 

- Group 1: R0.25 = 40 g of compound feed containing 0.25% garlic powd-
er/animal/day; 

- Group 2: R0.50 = 40 g of compound feed containing 0.50% garlic powd-
er/animal/day; 

- Group 3: R0.75 = 40 g of compound feed containing 0.75% garlic powd-
er/animal/day. 

All rations were pelletized using a manual pelletizer before being fed to the 
animals. 
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Table 1. Centesimal composition and chemical composition of the basic ration. 

Ingredients (%) Compound feed (R0) 

Wheat bran 8 

Corn 23 

Trypsacum laxum 25 

Cotton cake 3 

Palm kernel cake 7 

Soybean meal 4 

Fish meal 7 

Shell powder 1 

Premix 1% 1 

Palm oil 1 

Stylosanthes guianensis 20 

TOTAL 100 

Premix 5% (VitA: 3,000,000 IU, Vit D: 600,000 IU, VitE: 4,000 mg, VitK: 500 mg, Vit B1: 
200 mg, Vit B2: 1,000 mg, Vit B6: 400 mg, Vit B12: 4 mg, Iron: 8,000 mg, Copper: 2,000 
mg, Zinc: 10,000 mg, Selenium: 20 mg, Manganese: 14,000 mg, Methionine: 200,000 mg, 
Lysine: 78,000 mg). 

 
Chemical composition  

Dry matter (%) 95.38 

Organic matter (% DM) 88.56 

Crude protein (% DM) 18.77 

Fat (% DM) 02.84 

Crude cellulose (% DM) 15.89 

Ca/P (% DM) 02.07 

ED (kcal/kg DM) 2865 

DM: Dry Matter; ED: Digestible Energy. 

2.4.3. Evaluation of Pre-Weaning Growth and Reproductive  
Performance 

Sixty (60) female cavies were placed in a completely randomized design in twelve 
(12) rearing boxes numbered G1 to G12, with 15 females per batch in 03 boxes 
as repetitions. They were identified by numbered ear tags and mated with a sex 
ratio of 5 females for 1 male. Drinking water enriched with vitamin C (01 tablet 
of 240 mg in 1.5 liters of water) was served ad libitum and renewed daily. The 
males were removed after 31 days. During gestation, pregnant females were 
weighed weekly. A record was made of each female’s weight, any abortions dur-
ing gestation, the date of parturition and the date of birth of each newborn, as 
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well as the number of live-born or stillborn pups. The reproductive data col-
lected enabled the following reproductive parameters to be calculated: 

( ) Number of females with calvesFertility or parturition rate % 100
Number of females bred

= ×
 

( ) Number of stillborns Number of live birthsFecundity rate % 100
Number of females bred

+
= ×

 

( ) Number of live birthsNet fecundity rate % 100
Number of females bred

= ×
 

Number of birthsLitter size
Number of females with mid-calf

=
 

( ) Number of live birthsViability at birth % 100
Number of births

= ×
 

( ) Number of weanlingsViability at weaning or weaning rate % 100
Number of live births

= ×
 

( ) Number of young people alive at 16 weekPost-weaning viability % 100
Number of weanlings

= ×
 

( ) Number of piglets dead before weaningPre-weaning mortality rate % 100
Number of piglets born alive

= ×
 

( ) Number of stillborn pigletsStillbirth rate % 100
Number of piglets born or litter size

= ×
 

( ) Number of piglets dead after weaningPost-weaning mortality rate % 100
Number of piglets weaned

= ×
 

As soon as they were born, each newborn was identified at birth by a number 
written in marker on the coat, and this action was repeated every week. The 
weights of females and newborn cavies were recorded every week until the 3rd 
week. The number of cavies that died before weaning and the number of live 
weaned cavies were also recorded. The growth data collected were used to calcu-
late the following growth parameters: 

- Weekly weight trend for the period under consideration (gestation of fe-
males, post-partum of lactating females and pre-weaning of pups). 

- Total weight gain (TG) (g) = Animal weight at end of period − Animal 
weight at start of period (pre-weaning of young).  

- Average Daily Gain (ADG) (g/day) = TG/duration of period under consid-
eration. 

2.5. Statistical Analysis  

The statistical analysis software used was SPSS 20.0. Data on pre-weaning weight 
growth of neonates were subjected to a 2-factor analysis of variance (ration and 
sex) using the general linear model (GLM). Data on weight growth of pregnant 
females, post-partum weight development of lactating females and reproductive 
parameters were subjected to a 1-factor analysis of variance (feed intake) using 
the general linear model (GLM). When there were significant differences be-
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tween treatments, means were separated using the Waller Duncan test at the 5% 
significance level [28]. 

3. Results 
3.1 Evaluation of Garlic Phytochemical Composition 

Table 2 and Table 3 show that garlic powder contains bioactive compounds 
such as alkaloids, phenols, flavonoids, sterols, Triterpenoids, tannins and anth-
raquinones. Of the compounds quantified, the phenol content of this garlic powd-
er is the highest. 

3.2. Effects of Incorporating Different Levels of Garlic Powder in  
the Ration on Guinea Pig Reproductive Performance 

Table 4 shows the values of the reproductive parameters. It can be seen that ra-
tions containing garlic powder significantly increased (p < 0.05) fertility rate, 
fecundity rate and net fecundity rate, litter size, birth viability rate, pre-weaning 
viability rate and post-weaning viability rate with rations containing garlic powd-
er, compared with the control ration. However, the values of these parameters 
increased significantly overall (p < 0.05) with the ration containing 0.50% garlic 
powder (R0.50), followed by the R0.25 ration and finally the R0.75 ration. 

In addition, birth mortality and pre-weaning mortality were significantly low-
er (p < 0.05) with rations containing garlic powder, compared with those of the 
control ration (R0). However, the R0.50 ration showed the lowest rates, followed 
by the R0.25 ration, and finally the R0.75 ration. 

3.3. Effects of Incorporating Different Levels of Garlic Powder into  
Ration on Growth Performance 

3.3.1. Effects of Incorporating Different Levels of Garlic Powder in the  
Ration on the Weight Development of Pregnant Females 

The weight gain of pregnant females increased from the beginning to the end of 
gestation, whatever the ration. However, pregnant females fed rations containing 
garlic powder showed higher growth rates than those fed control rations. 

 
Table 2. Phytochemical composition of garlic powder. 

Extracts Alcaloides Phenols Flavonoides Sterols Triterpenoides Tannins Saponins Antho-cyanins Anthra-quinones 

Galic 
powder 

+ + + + + + ̶ ̶ + 

Legend: (+) present; (−) absent. 
 
Table 3. Chemical composition of garlic powder. 

 
TPT 

(mg EAG/g de poudre) 
TFT 

(mg EQ/g de poudre) 
TTT 

(mg EAT/g de poudre) 

Galic powder 0.166 ± 0.05 0.022 ± 0.002 0.017 ± 0.003 

Total phenol content (TPT), Total flavonoid content (TFT), Total tannin content (TTT). 
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Table 4. Average reproductive performance in cavies as a function of the level of garlic powder added to the ration. 

Parameters R0 R0.25 R0.50 R0.75 p 

Fertility rate (%) 90.00 ± 0.75c 92.33 ± 1.00b 93.84 ± 0.35a 92.73 ± 0.70ab 0.01 

Fecundity rate (%) 81.63 ± 0.35c 92.97 ± 0.85a 92.86 ± 0.31a 90.73 ± 0.41b 0.01 

Net fecundity rate (%) 81.09 ± 0.77c 91.13 ± 0.98a 92.55 ± 0.73a 89.46 ± 0.73b 0.01 

Litter size 1.33 ± 0.06c 1.51 ± 0.05b 1.63 ± 0.05a 1.55 ± 0.03ab 0.01 

Viability rate at birth (%) 89.35 ± 0.42d 92.71 ± 0.49b 93.767 ± 0,50a 90.267 ± 0.49c 0.01 

Pre-weaning viability rate (%) 90.73 ± 0.20d 94.40 ± 0,45b 95.70 ± 0,10a 93.51 ± 0,57c 0.01 

Birth mortality rate (%) 10.65 ± 0.42a 7.29 ± 0.49c 6.23 ± 0.50d 9.73 ± 0.49b 0.01 

Pre-weaning mortality rate (%) 9.26 ± 0.20a 5.60 ± 0.45c 4.30 ± 0.10d 6.48 ± 0.57b 0.01 

a, b, c, and d: Means bearing the same letters on the same line are not different at the threshold of p < 0.05; P: Probability; R0 
(Control ration); R0.25 (Ration containing 0.25% garlic powder); R0.50 (Ration containing 0.50% garlic powder; R0.75 (Ration 
containing 0.75% garlic powder). 
 

Furthermore, among the rations supplemented with garlic powder, we noted 
that before the third week of gestation, the weights of females fed the R0.75 ra-
tion were higher than those of females fed the R0.25 ration, whose weights were 
in turn higher than those of females fed the R0.50 ration. However, the weights 
of these pregnant females were comparable at the end of gestation. (Figure 1) 

3.3.2. Effect of Incorporating Different Levels of Garlic Powder in the  
Ration on Post-Partum Weight Growth of Lactating Females 

Figure 2 shows the post-partum weight growth of parturient females. 
This figure shows that lactating female weights decreased progressively from 

farrowing to weaning, whatever the ration. However, lactating females fed the 
control ration showed the lowest weight gain compared with those fed rations 
containing garlic powder. In addition, the weights of lactating females fed ra-
tions containing garlic powder, although similar at farrowing, evolved differently 
afterward to equalize at weaning. 

3.4. Effects of Incorporating Different Levels of Garlic Powder in  
Ration on Pre-Weaning Growth of Newborn Cavies 

3.4.1. Pre-Weaning Growth of Young Male Cavies 
Pre-weaning weight development of young male cavies is shown in Figure 3. It 
can be seen that weight development increased with all rations. However, weight 
growth was more marked with the R0.50 ration than with the other rations con-
taining garlic powder, as well as with the control ration. However, cavies on ra-
tions R0.75 and R0 had similar weight trends which were the lowest. 

3.4.2. Pre-Weaning Weight Development of Young Female Cavies 
Figure 4 illustrates the pre-weaning growth of young female cavies. 

The weight trends of female cavies fed R0.25 rations were similar to those of 
females fed R0.50 rations, which were all higher than those of female cavies fed 
control rations (R0), which were also higher than those of female cavies fed 
R0.75 rations. 
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Figure 1. Weight evolution of pregnant females according to the level of gar-
lic powder incorporation in the ration. R0 (Control ration); R0.25 (Ration 
containing 0.25% garlic powder); R0.50 (Ration containing 0.50% garlic 
powder; R0.75 (Ration containing 0.75% garlic powder). 

 

 

Figure 2. Weight trend of lactating females from farrowing to weaning, ac-
cording to the level of garlic powder added to the ration. R0 (control portion); 
R0.25 (portion containing 0.25% garlic powder); R0.50 (portion containing 
0.50% garlic powder); R0.75 (portion containing 0.75% garlic powder). 

 

 

Figure 3. Pre-weaning weight trends in young male cavies as a function of the 
level of garlic powder added to the ration. R0 (control portion); R0.25 (por-
tion containing 0.25% garlic powder); R0.50 (portion containing 0.50% garlic 
powder); R0.75 (portion containing 0.75% garlic powder). 
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Figure 4. Pre-weaning weight development of young female cavies according 
to the level of garlic powder added to the ration. R0 (Control ration); R0.25 
(Ration containing 0.25% garlic powder); R0.50 (Ration containing 0.50% gar-
lic powder; R0.75 (Ration containing 0.75% garlic powder). 

3.4.3. Pre-Weaning Weight Trends in Young Cavies, Irrespective of Sex 
Irrespective of sex, the pre-weaning weight gain shown in Figure 5 was highest 
with the R0.50 ration, followed by the R0.25 ration, then the R0 ration and final-
ly the R0.75 ration. 

3.4.4. Effects of Incorporating Different Levels of Garlic Powder in  
Ration on Average Birth Weight, Weaning Weight, Total Weight  
Gain and Average Daily Gain of Young Cavies 

The birth weights of male and female cavies, irrespective of sex, fed the control 
ration (R0) were similar (p > 0.05) to those fed the R0.50 ration, which were sig-
nificantly higher (p < 0.05) than those fed the R0.25 and R0.75 rations, which 
were otherwise comparable (Table 5). However, no significant difference (p > 
0.05) was observed between male and female cavies, whatever the ration. 

At three (03) weeks of age, the weights of male cavies fed ration R0.50 were sig-
nificantly higher (p < 0.05) than those obtained with rations R0, R0.25 and R0.75, 
which were comparable (p > 0.05) between them. On the other hand, the weights 
of females fed the R0.25 and R0.50 rations were comparable (p > 0.05) to each 
other and significantly higher (p < 0.05) than the weights of cavies fed the con-
trol ration.  

However, the weights of guinea pigs fed the control ration (R0) were signifi-
cantly higher (p < 0.05) than those fed the R0.75 ration. Regardless of sex, the 
weights of cavies fed the R0.50 ration were significantly higher (p < 0.05) than 
those of guinea pigs fed the 0.25 ration. However, the weights of guinea pigs fed 
the R0.25 ration were significantly higher (p < 0.05) than those of guinea pigs fed 
the R0 and R0.75 rations, which were comparable (p > 0.05). On the other hand, 
the incorporation of different levels of garlic powder in the ration did not signif-
icantly influence (p > 0.05) the weights of male guinea pigs compared with those 
of females. 
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Table 5. Average birth weights, weaning weights, total weight gains and average daily gains of young cavies according to the level 
of incorporation of garlic powder in the ration. 

Characteristics Sexe 
Treatments 

p 
R0 R0.25 R0.50 R0.75 

Birth weight (g) 

♂ (26) 100.22 ± 0.12a (6) 82.00 ± 0.12c (8) 94.70 ± 0.12ab (8) 87.50 ± 0.12bc (6) 0.00 

♀ (32) 100.12 ± 0.12a (7) 82.90 ± 0.12b (8) 94.50 ± 0.12a (9) 89.97 ± 0.12b (8) 0.01 

♂♀ (58) 100.17 ± 0.12a (13) 82.45 ± 0.12b (16) 94.60 ± 0.12a (17) 88.73 ± 0.12b (14) 0.00 

P 0.21 0.31 0.19 0.27  

3-week weight 
(g) 

♂ (24) 118.70 ± 0.22b (5) 125.67 ± 3.40b (7) 160.00 ± 23.93a (7) 119.67 ± 3.09b (5) 0.01 

♀ (26) 126.83 ± 4.77b (5) 151.50 ± 7.08a (8) 158.33 ± 3.40a (9) 113.00 ± 2.16c (7) 0.01 

♂♀ (50) 122.77 ± 2.48c (10) 138.58 ± 3.57b (15) 159.17 ± 13.51a (16) 116.33 ± 0.62c (12) 0.01 

P 0.53 0.47 0.32 0.85  

Total gains (g) 

♂ 48.87 ± 0.82a 51.17 ± 2.95a 63.63 ± 20.42a 43.17 ± 7.10aA 0.10 

♀ 35.17 ± 2.72b 51.50 ± 6.72a 55.83 ± 4.37a 25.67 ± 2.49cB 0.01 

♂♀ 42.02 ± 1.63bc 51.33 ± 2.86ab 59.73 ± 12.38a 34.42 ± 4.79c 0.01 

P 0.40 0.18 0.36 0.01  

Daily average 
earnings (g/j) 

♂ 2.33 ± 0.04a 2.44 ± 0.14a 3.03 ± 0.97a 2.06 ± 0.34a 0.10 

♀ 1.68 ± 0.13b 2.45 ± 0.32a 2.66 ± 0.21a 1.22 ± 0.12c 0.01 

♂♀ 2.00 ± 0.08bc 2.44 ± 0.14ab 2.84 ± 0.59a 1.64 ± 0.23c 0.01 

P 0.22 0.10 0.53 0.17  

a, b, c and d: Values assigned the same letter in the same row do not differ significantly (p > 0.05). A and B: Values assigned the same 
letter in the same column do not differ significantly (p > 0.05). P = Probability; R0 (Control ration); R0.25 (Ration containing 0.25% 
garlic powder); R0.50 (Ration containing 0.50% garlic powder; R0.75 (Ration containing 0.75% garlic powder). 
 

 

Figure 5. Pre-weaning weight gain of young cavies, regardless of sex, 
according to the level of garlic powder added to the ration. R0 (con-
trol portion); R0.25 (portion containing 0.25% garlic powder); R0.50 
(portion containing 0.50% garlic powder); R0.75 (portion containing 
0.75% garlic powder). 

 
Total gains and average daily gains of male guinea pigs were not significantly 

influenced by the level of garlic powder incorporation in the ration. However, 
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female guinea pigs, or regardless of sex, showed comparable TG and ADG (p > 
0.05) with rations R0.25 and R0.50, which were significantly higher (p < 0.05) 
than those obtained with rations R0 and R0.75, which were otherwise compara-
ble (p > 0.05) with each other. 

Except for the fact that total gains and ADG were significantly higher (p < 
0.05) in male guinea pigs compared to females with the R0.75 ration, sex did not 
significantly influence (p > 0.05) these two indicators for the other rations. 

4. Discussion 

Rations containing garlic powder significantly increased fertility rate, fecundity 
rate and net fecundity rate, litter size, birth viability rate, and pre-weaning via-
bility rate with rations containing garlic powder, compared with the control ra-
tion. This means that garlic powder provided these rations with sufficient nu-
trients to improve reproductive parameters in these cavies. Indeed, when phyto-
biotics are incorporated into animal diets, they improve feed digestibility and 
nutrient absorption, as well as the elimination of pathogenic microorganisms 
from the animals’ digestive tract, and consequently stimulate reproductive func-
tions [29] [30]. Our results are contrary to those of Djoumessi et al. [31], who 
found that the inclusion of different levels of Curcuma longa powder in the ra-
tion had no significant effect on these reproductive parameters. Similarly, the 
work of Fogang [21] reported that incorporating 1% garlic powder into a ration 
without legumes had no significant effect on reproduction parameters, which 
remained unchanged compared to the control ration (without additives). 

Moreover, the birth and pre-weaning mortality rates were significantly lower 
with rations containing garlic powder, compared with those of the control ration 
(R0). Indeed, thanks to their antioxidant properties, phytobiotics reduce the 
metabolic processes leading to the formation of free radicals, thus improving 
these animals’ resistance to oxidative stress, which has an impact on both their 
health and the quality of their meat [32] [33]. The results of this work differ 
from those of Djoumessi et al. [31], whose birth and weaning mortality rates re-
mained comparable to those of the control ration. 

However, the R0.50 ration in this study showed the lowest rates of birth mor-
tality (6.23%) and pre-weaning mortality (4.30%). These values are lower than 
those reported by Fogang [21] with 1% garlic powder, i.e. 20.8% and 5% respec-
tively, which justifies the fact that it was important to investigate the level of gar-
lic powder needed to reduce cavy rearing mortalities. Furthermore, in the trials 
performed by Djoumessi et al. [31], the lowest birth (0.0%) and pre-weaning 
(11.1%) mortality rates were obtained in newborn cavies whose mothers were 
fed with the ration containing 0.25% C. longa powder (R0.25), confirming the 
fact that the use of phytobiotics in cavy feed reduces mortality in cavy farms. 

Gestating females fed rations containing garlic powder showed higher growth 
from the beginning to the end of gestation, compared with females fed control 
rations. These results corroborate those of Fogang [21] with the inclusion of 1% 
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garlic powder in a ration not enriched with a legume. Indeed, the bioactive com-
ponents of phytobiotics eliminate undesirable microbes from the digestive tract, 
thus promoting the digestive efficiency of the feed and consequently improving 
the growth performance of the animals [33]. This observation effectively con-
firms that these females are pregnant. 

Parturient weights in this growth trial decrease progressively from farrowing 
to weaning on all rations, with the lowest change recorded in parturients from 
the control group. The fact that rations containing garlic powder give the best 
weight evolution confirms that garlic powder improves the valorization of ra-
tions enriched with Stylosanthes guianensis. With the incorporation of 1% garlic 
powder in a non-legume ration, Fogang [21] also obtained a progressive decrease 
in parturient weight from farrowing to weaning, except that the lowest change was 
recorded with the ration containing the additive, compared to the control ration. 
However, these results contrast those of Djoumessi et al. [31], who showed that 
average weekly weights of lactating females fed rations containing Curcuma longa 
powder increased progressively from farrowing to weaning. 

Total gains (TG) and average daily gains (ADG) of female cavies or indepen-
dently of sex were significantly improve by the level of garlic powder incorpora-
tion in the ration, confirming the synergistic effect of the legume and garlic on 
the improvement of these growth parameters. These results corroborate those ob-
tained by Djoumessi et al. [31], whose the inclusion of different levels of C. longa 
powder in the ration has significantly improved TG and ADG in cavies. Howev-
er, the highest values for TG (59.73 g) and ADG (2.84 g) were obtained with the 
ration containing 0.50% garlic powder, while those for total gain (98.8 g) and 
ADG (4.70 g) were recorded with the ration containing 0.50% C. longa powder 
were much higher. This discrepancy could be explained by the different compo-
sition of the active ingredient. Our results differ from those of Fogang [21], who 
found that incorporating 1% garlic powder into a legume-free ration did not 
significantly alter the animals’ TG and ADG. 

5. Conclusions 

This study on the effects of incorporating different levels of garlic powder into 
rations enriched with Stylosanthes guianensis on reproductive and pre-weaning 
growth performance in cavies shows that:  

Incorporating different levels of garlic powder into the ration enriched with 
Stylosanthes guianensis improved several reproductive parameters, such as birth 
mortality and pre-weaning mortality, which were low compared to those rec-
orded with the control ration (R0), with a more marked effect with the R0.50 ra-
tion.  

-Incorporating different levels of garlic powder into the ration enriched with 
Stylosanthes guianensis improved pre-weaning weight evolution, particularly with 
the R0.50 ration. This additive produced the best weight gains in the pre-weaning 
phase with the R0.25 ration.  

https://doi.org/10.4236/ojas.2023.134040


M. V. Tatang et al. 
 

 

DOI: 10.4236/ojas.2023.134040 587 Open Journal of Animal Sciences 
 

Thus, Garlic powder has improved the valorization of Stylosanthes guianensis 
in the rations and then the reproduction and animals’ growth performance. Gar-
lic powder can then be used as feed additives to improve the utilization of ration 
enriched with legumes and then the production performances. 
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