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ABSTRACT

Feeding grasscutter with forage during the dry season is a major challenge due to the scarcity of forage during this period.
This study aimed to develop a forage-based feed supplement available in all seasons and capable of improving the growth
performance, particularly weight gain and feed conversion ratio, of grasscutters (7hryonomys swinderianus) raised in close
captivity. Thus, 24 two-month-old grasscutter were divided into two completely randomized groups of four individuals
each, with three replicates. Each grasscutter represented one experimental unit. Two (2) types of pellet rations were made :
the control ration (R1) containing 8% dry matter of Moringa oleifera leaves (Protein: 15.12%) and the experimental ration
(R2) containing 8% dry matter of Stylosanthes guianensis leaves (protein: 14.28%), both served as a supplement to green
grass forage (Penisetum and Panicum) to the groups for seven weeks. The results showed that the grasscutter fed with
ration R2 had significantly higher weight gain, reaching an average weight of 1,200 + 1.31g at the end of the trial,
compared to 750 + 0.25g for those fed with ration R1. In addition, the feed conversion ratio (FCR) was significantly lower
for ration R2 (FCR = 4.86 + 1.15) compared to ration R1 (FCR = 7.02 £ 0.71), indicating a better feed efficiency of the
Stylosanthes guianensis-based ration. These results suggest that the diet of post-weaning grasscutter can be effectively
improved by incorporating 8% dry matter of Stylosanthes guianensis leaves into a pelletized feed supplement, resulting in
a better growth performance in close captivity.
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INTRODUCTION

Agriculture is the development pillar for poverty and
hunger reducing in many world’s countries, particularly
those of the south (FAO, 2009). Today, it is the world's
largest employer and the leading economic sector in many
countries. In Benin, agriculture is the main activity of the
population (FAO, 2009). The agricultural sector is of
paramount importance for strengthening the Beninese
economy (RPSA, 2015). Indeed, it contributes an average
of 27% to the national Gross Domestic Product (GDP),
represents approximately 76% of export earnings, and

provides nearly 16.3% of state revenue, while ensuring
food security for the population (DSA, 2024). It represents
a real potential that must be wisely exploited to support
national economic growth and thus contribute to effectively
fighting poverty (RPSA, 2015). This sector has always
been a priority for development for the various
governments of Benin, as can be seen in the government's
action program (PAG), which includes 32 projects, of
which five are flagship projects and 27 are priority projects
in the agricultural sector (PAG, 2016). The livestock,
fisheries, and forestry sectors are an integral part of
agriculture. The livestock sub-sector comprises two
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categories of livestock, including conventional species
(poultry, rabbits, goats, cattle, etc.) and non-conventional
species (snails, cricetomes, grasscutter, insects, etc.).
Grasscutter (Thryonomys swinderianus, Temminck 1827) is
a herbivorous rodent whose meat is highly prized by local
populations (Aizoun, 2017). It also has the undeniable
advantage of having high economic value and a vast
potential market (Mensah et al., 2003). The breeding of
grasscutter is an important achievement in the breeding of
unconventional animal species. The performance of this
species is strongly linked to rigorous breeding practices,
precise genetic selection, and improved nutrition (Jori et
al., 2001). However, access to appropriate feed is one of
the challenges faced by grasscutter farmers in Benin
(Aizoun et al., 2017). Indeed, the scarcity of forage in the
dry season is a serious problem for farmers in providing
adequate feed for their livestock. The present study aims
not only to diversify the types of forage used for
grasscutter, but also to incorporate them directly into the
grasscutter diet in the form of pellets as a dietary
supplement.

Int. J. Zool. Appl. Biosci., 11(5), 94-99, 2026

MATERIALS AND METHODS

Study framework

The animals were produced and raised in the experimental
grasscutter facility at the Center for Agricultural Research
in Animal and Fisheries Production (CRA-PAH) of the
National Institute for Agricultural Research of Benin
(INRAB). This farm is located at Agonkanmey site at the
CRA-PAH's southern branch. Agonkanmey is 13 km
northwest of Cotonou in the Atlantic department, where the
climate is guinean with two dry seasons (mid-November to
mid-March and mid-July to mid-September) and two rainy
seasons (mid-March to mid-July and mid-September to
mid-November). The average rainfall in the area is 1,200
mm/year, with 700 to 800 mm during the long rainy season
and 400 to 500 mm during the short rainy season. The
average monthly temperature varies between 27 and 31°C,
with a difference of 3.2°C between the hottest month
(March) and the coolest month (August). The average
relative humidity is 80 to 90% (ASECNA, 2011).
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Figure 1. Geographic location of the experimental station. Source : Pomalégni (2017)

Animal material

For this study, we used two-month-old male and female
weaned grasscutter (Thryonomys swinderianus, Temminck
1827), weighing an average of 645 g. A total of twenty-four
(24) farmed grasscutters were used and divided into two
groups of four grasscutters each with three replicates.

Plant material

The plant material consisted primarily of forage commonly
used in livestock farming in the required proportions
(Mensah and Ekué, 2003). However, two feed supplements
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have been produced from S. guianensis and M. oleifera.
These two plants were first harvested from the CRA-PAH
germplasm at INRAB, then dried in the shade and finally
incorporated into the feed according to the selected feed
formulas. The mixture obtained was granulated in order to
limit feed waste and facilitate handling and consumption by
the grasscutters.

Technical equipment

The technical equipment used consisted of : data collection
sheets and a pen to record the weight of the animals, the
quantity of feed given to the subjects, and the leftovers; an
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electric scale with a capacity of 50 kg and an accuracy of
10 grams for weighing the grasscutters; an electric scale
with a capacity of 10 kg and an accuracy of 0.1 grams for
feed weighing; a medium-sized bag used to hold the
grasscutters while weighing them, a digital camera for
taking pictures; a computer for data entry and analysis, and
then writing the report. livestock infrastructure and
equipment (hay rack, feeder, water trough).

Methodology

Experimental setup

Two rations of feed, R1 and R2, were made for the
experiment (Table 1). They consisted of the usual raw
materials (corn, rice bran, wheat bran, oyster shell powder,
salt) (Aizoun et al., 2017). However, soybean meal was
replaced by the forage legumes M. oleifera and S.
guianensis in both rations. The proportion of the feed
supplement in the grasscutter diet was 30% (Heuzé et al.,
2015). The control group T1 was fed by ration RI,

Table 1. Centesimal composition of experimental feed rations.
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containing M. oleifera, which is the legume usually used,
while the treatment group T2 was fed by ration R2,
containing S. guianensis, which was incorporated at 8% dry
matter in the rations. The animals were raised in groups of
four (4), with three replicates, i.e., 24 grasscutter at a rate of
12 per treatment. Before the start of the experiment, a
dietary transition phase was observed to prevent digestive
problems related to the sudden change in the diet.
Throughout the experimental period, feed rations were
served twice a day: in the morning (between 8 :00 and 9 :00
a.m.) after removing any leftovers, and in the evening
(between 4 :00 and 5 :00 p.m.) at a rate of 25
g/day/grasscutter. Water, on the other hand, was provided
ad libitum and renewed daily. Individual live weights were
determined at the start of the experiment and weekly until
the end of the trial. Daily measurements of feed intake per
batch were also taken. The experiment was conducted over
a period of seven (07) weeks.

Ingredient (%) R1 R2

Maize grains 65 65
Rice bran 8 8
Wheat bran 15 15
Crushed shells 3,5 3,5
Salt 0,5 0,5
Dried leaves of Stylosanthes guianensis 0 08
Dried leaves of Moringa oleifera 08 0
Total 100 100

Table 2. Chemical composition of experimental rations.

Composition (%)

T1 (Moringa oléifera)

T2 (Stylosanthes guianensis)

Total nitrogen

Crude protein

Total phosphorus pentoxide
Total calcium oxide

Total magnésium oxide

2,419 2,285
15,120 14,280
0,901 0,907
2211 2,728
0,294 0,301

Table 3. Calculated parameters.

Parameters Data collected

Calculation formula

Feed intake (FI) Amount of feed served (fs)
Leftover feed (Lf)

Number of subjects (n)

Average daily Initial weight of the week (IWw)
gained (ADQG) Final weight of the week (FWw)
Feed Conversion Amount of feed served (fs)
Ratio (IC) Feed leftover (FL)

FI = Fs-Lf/ (n * Nd) (gMS
/subject/d)

Nd = number of day

ADG =FWw — IWw /(n * N) (g)
Nd= number of day

IC = Fs—Lf/ (FWw — IWw)

Initial weight of the week (IWw)
Final weight of the week (FWw)

www.ijzab.com
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Data collected and parameters calculated

The data collected related to the quantities of feed served
and leftovers on a daily basis per batch and per repetition.
The animal’s weight per repetition and per batch was
recorded on a weekly basis. The calculated parameters are
presented in Table 3.

Statistical analysis

The data were recorded in Excel 2019. They were subjected
to the Student's t-test to compare the two treatments in our
study using R4.4.0 softwares (R Core Team, 2024). All
assumptions were verified. The results were expressed as
mean £+ SE and considered significant at P < 0.05. The
intake and growth curves were obtained using GraphPad
Prism 10.
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RESULTS AND DISCUSSION

The feed intake of farmed grasscutters fed with different
rations fluctuated over the weeks for both treatments
(Figure 2). The animals fed with the S. guianensis-based
dietary supplement (T2) had lower feed consumption than
those fed with the Moringa oleifera-based dietary
supplement (T1), with less marked variations over the
weeks. From week 6 onwards, the consumption of animals
fed with the Stylosanthes guianensis-based dietary
supplement (T2) increased compared to that of the Tl1
group (Figure 2). The effect of the treatments (T2 to T1) on
the average daily gain (ADG) of grasscutter over seven (7)
weeks are compared in Table 4. No significant difference
(P > 0.05) was observed at the start of the trial (W1 and
W2).

- [1
- 12

1 2 3

4 5 6 7

Age (weeks)

Figure 2. Feed intake of grasscutters, FC : Food Consumption.

Table 4. Effect of the Stylosanthes guianensis-based feed supplement on the average daily gain (ADG (g/day)) of

grasscutters.
Treatments

Parameters T1 T P
ADG W1 13.42+1.30 13.49+0.73 0.93
ADG W2 9.79+1.06 10.30+2.42 0.80
ADG W3 8.98+1.48 12.61+0.53 0.05
ADG W4 8.09+1.34° 12.45+1.412 0.03
ADG W5 8.05+0.17° 12.96+0.612 0.006
ADG W6 11.76+0.72b 14.444+0.59? 0.016
ADG W7 13.08+0.25Y 16.60+1.312 0.04

T1 : Control, T2 : Stylosanthes guianensis-based dietary supplement, ADG : Average daily gain, W : Week, P :
Probability. Means of the same row followed by different letters are significantly different.
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Table 5. Effect of the S. guianensis-based dietary supplement on the feed conversion ratio in grasscutter.

. Traitements
Parameétres T1 T2 P
FCR W1 7.324+3.56 4.99+0.61 0.11
FCR W2 6.83+1.22 4.34+1.01 0.07
FCR W3 7.08+1.81a 5.15+0.56b 0.04
FCR W4 6.51£1.54a 4.60+0.08b 0.04
FCR W5 7.09+1.30a 5.50+0.59b 0.04
FCR W6 7.02+£0.71a 4.86%1.15b 0.006
FCR W7 5.13+0.56 5.03+0.23 0.68

T1 : Control, T2 : Stylosanthes guianensis-based dietary supplement, FCR : Feed Conversion Ratio, P : Probability. Means
of the same row followed by different letters, are significantly different.

From W3 onwards, grasscutters fed with the S. guianensis-
based dietary supplement (T2) showed a significant
improvement in ADG (P < 0.05) compared those fed with
the M. oleifera-based dietary supplement (T1). The effect
of the S. guianensis-based feed supplement on the feed
conversion ratio of grasscutters is presented in Table 5.
From the third week to the sixth week, the animals fed with
the Stylosanthes-based feed supplement (T2) had a
significantly lower FCR than those of the feed supplement
T1 (P = 0.04). The greatest difference was observed in the
sixth week, when T2 had an FCR of 4.86 + 1.15 compared
to 7.02 £0.71 for T1 (P = 0.006). Grasscutters fed with the
S.guianensis-based dietary supplement (T2) had lower feed
consumption at the start of the experiment. This must be
due to a lower palatability or a better feed utilization by the
body if the feed is more digestible. At the end of the trial,
these animals experienced an increase in consumption,
which may indicate a gradual adaptation to the diet. These
results are similar to those of Ghandi ef al. (2022), who
found that rabbits fed with S. guianensis had lower feed
intake, which can be explained by the lower palatability of
S. guianensis leaves or by a gradual adaptation to this diet.
However, Sylvester-Bradley et al. (2019) showed that S.
guianensis-based feeds are highly palatable and improve
farm animals’ » health and performance (horses, rabbits,
calves, sheep) compared to those observed when using
cereal-based feeds. Similarly, Miranda Pen et al. (2013)
found that adding approximately 30% of S. guianensis to
the diet of Bos indicus cattle significantly improved dry
matter intake and nitrogen metabolism, indicating a better
nutrient utilization. The S. guianensis feed supplement
promotes better ADG from the third week onwards,
suggesting that animals gradually adapt to this feed
supplement. The improvement in ADG can be attributed to
a better digestibility, a better nutrient assimilation, or an
optimization of energy metabolism thanks to this plant’s
compounds. These results corroborate those of Kouadio et
al. (2023), who found that incorporating up to 30% of S.
guianensis into the diet of weaned rabbits improved their
growth rate compared to the control diet. The lower feed
conversion ratio for grasscutters fed with the S. guianensis-
based feed supplement (T2) means that they convert feed
into weight gain more efficiently. The improvement in FCR
after the third week shows that the animals took time to
adapt to the new feed, but once they did, their growth was
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more efficient. At the seventh week, the lack of difference
between T1 and T2 may indicate the existence of a
limitation of the dietary supplement effect depending on the
grasscutters age, or that the animals' metabolism stabilized.
These results contradict those of Kambashi et al. (2016),
who claimed that feeding forage legumes such as S.
guianensis does not affect the feed conversion ratio in pigs.

CONCLUSION

At the end of this study, it appears that the Stylosanthes
guianensis-based feed ration induces growth and a better
feed conversion ratio in grasscutter. These results suggest
that, a part from Moringa oleifera, which is commonly
used as legume fodder and a source of protein for farmed
grasscutter, it is also possible to use Stylosanthes
guianensis, as a dietary supplement for farmed grasscutter.
The granular form of the supplement facilitates the
incorporation of 8% dry matter into the fodder. This form
of fodder utilization will allow to produce large quantities
of supplements during periods of fodder abundance and
store them for use during dry periods. This will reduce the
cost of feed supplements and consequently lower the cost
of farmed grasscutter feeding, thereby boosting grasscutters
production in Benin.

ACKNOWLEDGMENT

The authors thank the National Institute of Agricultural
Research of Benin (INRAB) for funding this study and the
National University of Agriculture (UNA) for its
collaboration.

CONFLICT OF INTERESTS

The authors declare no conflict of interest

ETHICS APPROVAL
Not applicable

FUNDING

National Institute of Agricultural Research of Benin
(INRAB) for funding this study and the National University
of Agriculture (UNA) for its collaboration.



K.A. Edenakpo et al.

AI TOOL DECLARATION

The authors declare that no Al and related tools are used to
write the scientific content of this manuscript.

DATA AVAILABILITY

Data will be available on request

REFERENCES

Aizoun, F. F., Pomalegni, S. B. C., Gbemavo, D. S. J. C.,
Farougou, S., Youssao, 1., & Mensah, G. A. (2017).
Comparaison des performances de croissance chez
I’aulacode d’¢élevage nourri avec trois types de rations
alimentaires a base de fourrages, produits et sous-produits
de mais. Journal of Animal & Plant Sciences, 32(2),
5168-5180. Retrieved from
http://www.m.elewa.org/JAPS

Agence pour la Sécurit¢é de la Navigation Adérienne en
Afrique et a Madagascar (ASECNA). (2011). Climatic
data from Agonkanmey Station, Abomey-Calavi, Bénin.
Abomey-Calavi, Bénin: ASECNA.

Int. J. Zool. Appl. Biosci., 11(5), 94-99, 2026

Jori, F., Cooper, J. E., & Casa, J. 1. (2001). Postmortem
findings in captive cane rats (Thryonomys swinderianus)
in Gabon. Veterinary Record, 148, 624-628.

Kambashi, B., Kalala, G., Dochain, D., Mafwila, J., Rollin,
X., Boudry, C., Picron, P., & Bindelle, J. (2016).
Nutritive value of three tropical forage legumes and their
influence on growth performance, carcass traits and organ
weights of pigs. Tropical Animal Health and Production,
48(6), 1165-1173. doi:10.1007/s11250-016-1070-1

Kouadio, K. S., Yapi, Y. M., Kimse, M., Alla, K. J. B,
Gidenne, T., & Wandan, E. N. (2023). Sun-dried Stylo
hay (Stylosanthes guianensis CIAT 184) as dietary fibre
source in rabbits. Indian Journal of Animal Research,
57(11), 1512-1516. doi:10.18805/IJAR.BF-1501

Mensah, G. A., & Ekué, M. R. M. (2003). L essentiel en
aulacodiculture. Cotonou, Bénin:
ReRE/KIT/TUCN/CBDD. ISBN 99919-902-4-0.

Miranda, P., Savage, D. B., Nolan, J. V., & Seng, M.
(2013). Effect of Stylosanthes guianensis
supplementation on intake and nitrogen metabolism of
Bos indicus cattle offered a basal diet of mixed rice straw
and tropical grass. Animal Production Science, 53(5),

Direction des Statistiques Agricoles (DSA). (2024). 453-457. doi:10.1071/AN11307
LS:tatis'tiques agr fc:oles du Bé”if" ernlsté?e de Pomalégni, S. C. B. (2017). Perception, performances
1 /}grwulture, d? I’Elevage et de la Péche, République du zootechniques et qualité nutritionnelle de la viande de
Bénin. Retrieved July 14, 2025, from poulets locaux (Gallus gallus) nourris avec des rations

https://dsa.agriculture.gouv.bj/statistics/vegetale

Food and Agriculture Organization of the United Nations
(FAO). (2009). The state of food and agriculture 2009:

alimentaires a base de larves de mouche (Musca
domestica, Linnaeus 1758) au Bénin [Doctoral
dissertation, Université d’Abomey-Calavi]. Ecole des

. ) Sciences  Agronomiques, Facult¢é des  Sciences
L .R Italy: Author. . A . .
ivestock in the balance. Rome, ltaly: Author Agronomiques, Université d’Abomey-Calavi, Bénin.
Ghandl,’ N. F. J, Emile, M., Agwah, E. D, Mama, M, Programme d’Action du Gouvernement. (2016).
Hervé, T., Vemo, B. N., & Fonteh, A. F. (2022). Effects Y
£ oi der (Zineib nal ted with Programme d’Action du Gouvernement 2016-2021.
of ginger powder (Zingiber officinale) associated wi République du Bénin,

Desmodium intortum and/or Stylosanthes guianensis on
in vivo digestibility and meat quality of rabbits
(Oryctolagus cuniculus). Annals of Experimental Biology,
10(1), 13-21.

Heuzé, V., Tran, G., Boudon, A., Labussiére, E.,
Bastianelli, D., & Lebas, F. (2015). Stylo (Stylosanthes
guianensis). Feedipedia, a programme by INRA, CIRAD,

AFZ and FAO. Retrieved from
http://www.feedipedia.org/node/251.
www.ijzab.com 99

République du Bénin. (2015). Rapport de performance du
secteur agricole (RPSA), gestion 2015. Cotonou, Bénin:
Ministere de 1’ Agriculture, de I’Elevage et de la Péche.

Sylvester-Bradley, R. (2019). “Legumix” Stylosanthes
pellets: A healthier and more sustainable animal feed.
Outlook on Agriculture, 48(3), 229-236.
doi:10.1177/0030727019870835.

© The Author(s) 2025. This article is published by International Journal of Zoologyv and Applied Biosciences under the terms of the Creative
Commons Attribution 4.0 International License (https://creativecommons. org/licenses/by/4 /), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original author and source are credited.

0)

@



