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Abstract

Guinea pigs are monogastrics herbivores then, plants play an important role in their diet. In Sub-Saharan
Africa many plant of less importance in human nutrition can be valorized in the guinea pigs feeding. This
study which was carried out at the Research and Experimental Farm (REF) of the Faculty of Agronomy
and Agricultural Sciences (FAAS) aim to evaluate the feeding potential of Ipomea batatas leaves and
Stylosanthes guianensis. A total of 36 guinea pigs of 3 weeks aged, born at the REF were sexed,
identified and randomly distributed according to a factorial design of 4 rations and sexes. Each plant
were harvested individually, dried, crushed and mixed with by-products in order to constitute different
diets (TO (control), TFP (20% leaves flour of I. batatas), TST (20% flour of S. guianensis) and TFP + ST
(10% leaves flour of I. batatas + 10% flour of S. guianensis)). Each animal received 60 g of feed
corresponding to its batch every day between 6 and 8 Am. Refusals were collected and weighed before
any new service in other to determine the feed intake. Weight growth was monitored by weighing of the
animals from the beginning of the study and then once a week until the 16" week. The results show that:
Food consumption was comparable between sex and between diets. The TFp + St diets gave better
weight gains (352.00g and 2.92 g / day respectively for total gains (TG) and average daily gains (ADG)
in females as well as the best consumption index (7.87) in males. Males exhibited a significantly higher
weight with TSt and TFp + St diets compared to females. The RFp + St diet seem to be the most
appropriate for better post-weaning growth of guinea pig.

Keywords: Cavia porcellus, growth, Ipomea batatas and Stylosanthes guianensis.

Introduction

The development of small-breeding species appears to be an essential solution of the fight
against protein malnutrition, for food security and for income generation (Mettre, 2011) [,
This category, include caviaculture. From Latin America, carviaculture is widely practiced in
Cameroon, where it constitutes a pledge of food security by providing an important source of
protein, especially for populations whose income does not allow easy access to meat (Yiva et
al., 2014; Noumbissi et al., 2014) 1% 131, Indeed, the guinea pig is a small, very prolific and
easily manageable monogastric herbivorous which makes better use of fibers and provides
good quality meat (rich in proteins, B vitamins and low in fat) depending on the type of diet
given (Mettre, 2011) ["). Its carcass yield varies from 50-70% (Kouakou et al., 2017; Zougou et
al.,, 2017) & 20 Despite these advantages, carviaculture suffers overall from a lack of
monitoring and technicality (Miégoué et al., 2016) 1 which leads to low production.
Improving the productivity of guinea pigs and intensifying carviaculture can be achieved by a
balanced diet which consider their nutritional needs and by better management of the diet
(Miégoué et al., 2016) [€1. However, conventional ingredients (soybean meal, fishmeal, etc.)
likely to overcome protein deficiencies, due to their high cost, limit their use in feeding
monogastric herbivorous such as guinea pigs. Several research studies have therefore been
initiated to improve the use of alternative sources of protein; in particular legumes foraged in
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guinea pig diet (Miégoué et al., 2018; Mouchili et al., 2019;
Nguedia et al., 2019) [& 9 1112 |t is in this quest for locally
available sources of good and available protein that this study
is investigated in other to evaluate the effect of Stylosanthes
guianensis and Ipomea batatas leaves meal in diet on guinea
pigs growth. S. guianensis is valuable forage rich in protein
which can be used to supplement the diet of ruminants during
dry season (Thang et al., 2010). Its high fiber content (30-
38%) provides flexibility of choice in feed ingredients as it
can replace both energy and protein sources (Cook et al.,
2005) [, Pen et al. (2013) *! revealed that including 30% of
S. guianensis leaves in the diet would significantly increase
the intake of organic matter in zebu. But its low lysine content
can lead to amino acid imbalance (Phengsavanh et al., 2013)
161, The leaves of I. batatas are known to be a good source of
antioxidants, vitamins (A, B2, C, and E) and protein (19-29%)
with a lysine content of 4g / 100g of total nitrogenous matter
(An et al., 2003) M. The combination of these forages could
therefore  represent an interesting  alternative  for
supplementing diet of guinea pigs. It is to illuminate this
perspective that the present work was initiated and proposes
to contribute to the improvement of guinea pig feeding
through the evaluation of S. guianensis and / or I. batatas
leaves on the guinea pigs post-weaning growth.

Material and Methods

The study was conducted between October 2019 and March
2020 at the Research and Experimental Farm (REF) of the
Faculty of Agronomy and Agricultural Sciences of the
University of Dschang located in the West Cameroon higher
lands. At 15th degree of the East Meridian, at latitude 5 ° 26
'27 "North and at longitude 10 ° 26' 29" East. Precipitation
varies between 1,500 and 2,000 mm per year with an average
annual temperature of around 20°C, total annual insolation of
around 1,800 hours and an average relative humidity varying
between 40 and 90%. The climate is Cameroonian type
modified by altitude with a rainy season that goes from mid-
March to mid-November and a dry season that goes from
mid-November to mid-March. The original vegetation of the
region is a shrub savannah with in places gallery forests
(Pamo et al., 2005) [*4],

For this study, 36 guinea pigs of 3 weeks age were divided
into four groups of 9 animals each. Each group was then
divided into two sub-groups according to sex (ie 5 females
and 4 males), as to constitute comparable lodges according to
live weight. The animals were raised in boxes made of
plywood (1m long, 0.8m wide and 0.6m high) each equipped
with lighting and electric heating, 2 woody feeders for the
compound feed and two concrete water troughs. These boxes
were fixe in one of the livestock buildings made at the
Research and Experimental Farm of University of Dschang.
Animals were raised on the ground, on a litter of 5¢cm thick
made up of untreated dry wood chips.

The litter was renewed every 3 days to avoid accumulation of
feces and urine. Lodges were equipped with a cover of small
mesh to protect animals from mice and other predators that
may accidentally enter the livestock building. The complete
cleaning of the building followed by the disinfection of boxes
was done with bleach at a dose of 125 ml per 15l of water
before the animals were introduced. The anti-stress (amine
total at a rate of 1g per 1l of water) was administered in the
drinking water three days before and after any manipulation.
To avoid a possible vitamin C deficiency, a tablet of 240 mg
vitamin C was diluted in 1.5 I of drinking water and served ad
libitum from the introduction of the animal to the end of the
trial. Sweet potato leaves (Ipomea batatas) were harvested in
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a farmer farm in Santchou agricultural zone and Stylosanthes
guianensis was harvested in the REF forage field. Table 1
shows the nutritional value of the forages used.

Table 1: Nutritional value of the forages used

Forage
Chimical composition Stylosanthes
- - Ipomea batatas
guianensis
Dry matter (%) 95.50 90.70
Organic matter (% DM) 86.32 81.20
Ash (% DM) 6.06 9.93
Crude fiber (% DM) 30.52 16.60
Crude protein (% DM) 13.50 14.40
Fat (% DM) 4.57 4.80
Digestible energy (kcal/kg) 1467.76 1048.00

The leaves of each plant were harvested individually, dried,
crushed and mixed with 10% sugar cane molasses as well as
the ingredients (corn, wheat bran, cottonseed meal, soybean
meal, palm kernel meal, fish meal. and palm oil) purchased
from resellers of agricultural by-products in the city of
Dschang to constitute different diets (TO, TFp, TSt and TFp +
St). A sample of 100 g of each experimental diet was taken,
transported in the animal production and nutrition laboratory
to be dried in an oven at 60°C for 12 hours (until constant
weight), then ground using a tri-hammer grinder fitted with a
1 mm mesh sieve and stored in plastic bags for the evaluation
of their dry matter (DM), organic matter (OM), crude protein
(CP), and crude fiber (CF) content according to the method
described by AOAC (2000).

Table 2 shows the percentage and chemical composition of
the experimental rations.

Table 2: Percentage and chemical composition of the experimental

rations.
. Experimentales diets
Ingredients (kg) To TFp | TSt TEp+t
Corn 27 30 29 29
wheat bran 32 11 10 13
Cottonseed meal 7 5 9 5
Palm kernel meal 7 6 6 5
Soybean meal 10 7 6 7
Fish meal. 3 7 6 7
Molasses 10 10 0 10
palm oil 4 4 4 4
Ipomea batatas 20 10
Stylosanthes guianensis 20 10
Total 100 100 100 100
Composition chimique
Table 3
Dry matter (%) 75.80 | 88.80 | 73.00 86.00
Organic matter (%DM) 86.20 | 93.60 | 92.84 83.48
Ash (% DM) 13.79 | 6.39 7.15 6.51

Crude fiber (% DM) 10.46 | 9.76 14.89 14.62
Crude protein (% DM) 16.27 | 17.76 | 16.64 17.72
Fat (% DM) 5.83 8.25 7.44 6.18

Digestible energy (kcal/kg) |2777.71|3273.37|2743.27 | 2724.79
TO: Control

TFP: diet with 20% I. batatas leaves meal

TST: diet with 20% of S. guianensis meal

TFP + ST: diet with 10% . batatas leaves + 10% S. guianensis meal

Each weaned guinea pig was sexed, identified (with the
number of the curly worn to its ear) and randomly distributed
according to a factorial design (4x2) comprising the 4 rations
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(TO, TFP, TST and TFP + ST) and the sexes (male and
female) and monitored in each lodges up to 16 weeks of age.
Diet were randomly assigned and each animal received 60 g
of feed corresponding to its lodges every day between 6 and 8
Am. Food left over were collected and weighed before any
new service in other to determine the food consumption.
Weight growth was monitored by weighing animals from the
beginning of the study and then once a week up to 16™ week.
The recorded weights was used to evaluate the post-weaning
weight evolution from the 3" to the 16™ week as well as the
corresponding total gains (TG) and average daily gains
(ADG). All weighing’s were performed using a sensitive
electronic balance (laboratory balance) with a capacity of 7 kg
and a precision of 0.5 g. The data collected allowed to
calculate food consumption, total gain (TG), average daily
gain (ADG) and feed conversion ratio (FCR) according to the
following formulas:

Food consumption = Served — Refused

TG (g) = Final weight - Initial weight

ADG (g / day) = GT / duration of the test

FCR = total consumption / GT

Statistical analyzes
Data collected were subjected to two-way analysis of variance
(ration and sex of the animal) according to the general linear
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model (MLG). The statistical model used is as follows:
Yijh=p + ai+ Bj + oh + (off) ij + eijh

where Yijh = observation on animal h having received the
factors i (ration) and j (sex)

| = overall mean

ai = effect of ration i

fj = effect of sex j

oh = effect of animal h

eijh = residual error on animal h having received factors i and j
(ap) ij = effect of the interaction between factors i and j

When differences existed between treatments, means were
separated by the Waller Duncan test at the 5% significance
level (Steel and Torrie, 1980) [, SPSS version 20.0 analysis
software was used.

Results

The evolution of feed intake of male guinea pigs depending
on the diets is shown in figure 1. In this figure, it appear a
linear increase of total feed intake regardless of the ration
from the 3" to the 16" week.

However, there is a decrease in the consumption of diet TO at
the 13" week followed by a continuous increase from the 14t
to 16" week.
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TO: Control diet, TFp: diet with 20% of |. batatas leaves meal, TSt: diet with
20% of S. guianensis meal and TFp + St: diet with 10% of I. batatas leaves

meal + 10% of S. guianensis meal.

Fig 1: Evolution of feed intake of male guinea pigs according to the diet.

Figure 2 shows the evolution of food consumption by females
according to diets. It results in this figure that the amounts of

food consumed were comparable and increased regardless of
the ration during post-weaning growth in females.
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Fig 2: the evolution of food consumption by females according to diets.

~g5]~


http://www.veterinarypaper.com/

International Journal of Veterinary Sciences and Animal Husbandry

Figure 3 illustrates the effect of Ipomea batatas leaves meal
and / or Stylosanthes guianensis meal on food intake between
males and females from 3 to 16 weeks. It appears that
whatever the diet, the quantities ingested by males were
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higher compared to those ingested by females. However,
gender had no significant effect (P > 0.05) on food
consumption.
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Experimentals diets

TFP4St

TO: Control diet, TFp: diet with 20% of I. batatas leaves meal, TSt:
diet with 20% of S. guianensis meal and TFp + St: diet with 10% of I.
batatas leaves meal + 10% of S. guianensis meal.

Fig 3: Comparative ingestion between post-weaned males and females according to diets.

The effect of I. batatas leaves meal and / or S. guianensis
meal on the weight evolution of male guinea pigs from
weaning to the 16" week (Figure 4) shows an increase in the
weight of male guinea pigs regardless of the ration. The
animals which received the TFp + St Diet recorded low

weights from the 3™ to the 6™ week; then from the 13" to the
16" week. However, guinea pigs fed with the same diets
showed high weights between 6 and 9 weeks of age.
However, the addition of forage had no significant effect (P>
0.05) on the weight of male guinea pigs.
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TO: Control diet, TFp: diet with 20% of |. batatas leaves meal, TSt: diet
with 20% of S. guianensis meal and TFp + St: diet with 10% of I. batatas
leaves meal + 10% of S. guianensis meal.

Fig 4: Weight evolution of male guinea pigs depending of diets from weaning to 16th week.

It come out from figure 5 that, the inclusion of I. batatas
leaves and / or S. guianensis meal in the diet lead to the
continuous increasing in the weight of the females from the
3 to the 16™ independent of the diet. From the first weeks,

the weight gain was in favor of the animals of lodge TO then
subsequently the guinea pigs of the TFp + St lodge presented
weights slightly higher than those of the other lodges although
no significant difference (P> 0,05) has been observed.
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TO: Control diet, TFp: diet with 20% of I. batatas leaves meal, TSt: diet with
20% of S. guianensis meal and TFp + St: diet with 10% of I. batatas leaves

meal + 10% of S. guianensis meal.

Fig 5: Weight evolution of females according to the diets.
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Figure 6 compared males and females weight according to the
experimental diets. It appears from the figure that the males
presented a higher weight regardless of the diet. This
difference was significant (P <0.05) with the animals feed on
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TSt and TFP + St group but comparable (P> 0.05) with the
control diet and the ration containing Ipomea batatas leaves
meal.
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TO: Control diet, TFp: diet with 20% of I. batatas leaves meal, TSt: diet with
20% of S. guianensis meal and TFp + St: diet with 10% of I. batatas leaves

meal + 10% of S. guianensis meal.

Fig 6: Weight evolution compared between males and females according to the rations

Table 4 shows the effect of I. batatas leaves meal and / or S.
guianensis meal on weaning weight, 16" week weight, TG,

ADG and FCR of weaners guinea pigs according to diet and
sex.

Table 4: Effect of I. batatas leaves and / or S. guianensis meal on weaning weight, weight at 16 weeks, TG, ADG and FCR of guinea pigs
according to diet and sex.

Characteristic sex Treatments
To | Tep | Tst | TrpssT | SEM | P
Weaning weight
(n=4) & 166.80 170.75 166.50 154.00 5.01 0.71
n=5) @ 174.20 154.40 154.60 145.20 4.53 0.13
n=9) 49 170.5 162.57 160.55 149.60 4.77 0.42
Weight at 16 week (g)
n=4) & 501.50 502.25 504.00 506.75 2.84 0.45
n=5) @ 489.20 501.00 498.80 497.20 3.20 0.62
(n=9) 42 495.35 501.62 501.4 501.97 3.02 0.53
TG (9)
4 335.25 336.00 338.25 348.25 3.08 0.45
Q 315.00° 346.60% 344.202 352.00% 5.26 0.04
39 325.12 341.30 341.22 350.12 4.17 0.24
ADG (g/day) & 2.79 2.79 2.81 2.89 0.02 0.46
Q 2.61° 2.882 2.862 2.928 0.04 0.03
39 2.70 2.83 2.83 2.90 0.03 0.24
FCR & 8.93% 8.912 10.592 7.87° 0.80 0.05
Q 8.66 8.22 9.43 7.45 1.26 0.40
49 8.79 8.56 10.01 7.66 1.03 0.22

a, b: The means with the same letters on the same line are not significantly different at the 5% level; FCR: feed conversion ratio, ADG: average
daily gain, TG: Total Gain; Fp: potato leaves; St: S. guianensis; J: male; Q: females; SEM: Standard Error of the Mean; P: Probability.

It comes out from this table that there were no significant (P>
0.05) difference amount treatments according to weaning and
16" weeks weight of males, females or regardless of sex. The
females receiving the TFp; TSt and TFp + St diets had
comparable weight gains (P> 0.05) but this was significantly
(P <0.05) higher than those of the guinea pigs from the TO
group.

The same trend was observed on average daily gains. Males
fed with TO, TFp and TSt diets had a Feed conversion ratio
comparable (P> 0.05) but statistically (P <0.05) high than that
of males receiving the TFp + St diet.

The source of protein in to the diet had no significant effect
on total gains and average daily gains in males and regardless
of the sex. The same trend was observed for feed conversion
ratio of the female and regardless of sex.
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Discussion

From the study, it appears that there was no significant
difference amount treatment according for feed intake
whatever the sex. This observation is different of those of
Miégoué et al. (2019) % who show that the levels of Arachis
glabrata in the diet have significantly affect the fee
consumption. The result of this study can be explained by the
fact that the inclusion of theses forages in the diet has not
affected the palatability of the food. Also, the energy level
that could affect feed intake in different diet was not different.
When compare feed intake between males and females, it
appears that in general feed intake of males was higher than
those of females. This result was similar to those of Miégoué
et al. (2018; 2019) [* 1% and Noumbissi et al. (2014) '], These
authors explain this difference by the weight difference
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between males and females that allow males to eat faster than
females.

Weight at 16 weeks was comparable between the different
rations. This lack of difference could be explained by the fact
that the animals converted nutrients with the same efficiency
regardless of the ration. The results of this study are contrary
to those of Miégoué et al. (2018) [9 who observed a
significant increase in the weight of guinea pigs at 8 weeks of
age with increasing levels of Arachis glabatra. Males
exhibited a higher weight than females.

This difference was significant with TSt TFp + St diets when
comparing weight between sex. This would be due to the low
growth potential of females compared to that of males.
Indeed, by comparing the measurements of young weaned
guinea pigs subjected to the same breeding conditions, Egena
et al. (2010) B! notified that males grew faster than females. In
addition, Zougou et al. (2017) % reported a significantly
elevated weight in male guinea pigs compared to females fed
with diet containing 14 and 16% protein at 8 weeks of age.
Weight gains (GT and ADG) significantly increased with the
addition of the protein source to the diet in female guinea
pigs.

This could be explained by the herbivorous status of guinea
pigs, which therefore tend to better value plant proteins
(Miégoué et al., 2018) 1, The highest average daily gain
obtain in this study (2.92g / day) is less than 6.38g / day and
greater than 1.43g / day reported by Nguedia et al. (2019) [*%
in female guinea pigs aged 8 and 24 weeks respectively. This
difference would be linked to the age of the animals. Indeed,
Ekkers, (2009) ™ through the growth curve in guinea pigs
shows that over the first 5 months, we observe an exponential
growth without visible difference between sex then after 6
months, we observe a slowdown in growth between the two
Sexes.

With the males entering a slower growing area than the
females. The consumption index varied significantly with the
diet in males. This difference would result from the variability
recorded with food consumption in male guinea pigs in this
study. The highest Cl (10.59) of this study recorded in male
guinea pigs fed with diet containing Stylosanthes guianensis
flour alone would result from the high content of cellulose
and the quality of fibers in this diet. In fact, in rabbits,
Gidenne et al. (2009) BI observed an increase in Cl of 26%
when increasing the level of ADF from 12 to 20% in the food.

Conclusion

From this study on effect of the inclusion of I. batatas leaves
and / or S. guianensis meal on feed intake and post-weaning
growth, it appears that:

= Food consumption was comparable between sex and
between diets; the association of I. batatas leaves and S.
guianensis meal in the diet gave better weight gains (GT
and ADG) in females as well as the best consumption
index in males;

males showed a significantly higher weight with diets
containing S. guianensis and the association compared to
females.

The associations of these two forages in the diets therefore
seem to be better suited for the post-weaning growth of
piglets.
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