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ABSTRACT

The purpose of this experiment was to determine the effects of graded levels of Curcuma
longa (turmeric) powder on the kits sired by dosed male and female rabbits. Twenty rabbits
(16 does and 4 bucks) 7 months of age were used for this experiment. The does and bucks
were assigned to four groups (A — D) of 4 does to 1 buck per group. Groups A, B and C
received 250, 500 and 1000 mg/kg body weight of turmeric powder reconstituted in
distilled water. Group D (control) received 1 ml of distilled water. Dosing was done per os
daily for 30 days before the buck in each group was allowed to cohabit with the dose of
the corresponding group. Gestational length, litter body weights (at birth), litter size and
crown-rump lengths were all measured. There were no significant variations (p>0.05) in
the gestation length of does and litter body weight in all the groups. The mean litter size
in Group B does was significantly higher (p<0.05) than that of Group D does. The crown-
rump length of pups from does in all the turmeric-treated groups (A, B and C) were
however significantly (p<0.05) higher than that of pups from Group D. The results of this
study showed that at 500 mg/kg of turmeric powder, the dose had improved reproductive
performance than when given at a higher dosage (1000 mg/kg) of turmeric powder per os.
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INTRODUCTION

The rabbit (Oryctolagus cuniculus), due to its
favourable biological characteristics - short
gestation interval, and high prolificacy, has been
identified by the FAO (Lebas et a/., 1997) as one
of the animals that can be reared successfully at
the family level (Beaumont et a/, 2002). Rabbits
can be classified as multipurpose animals for
research and human uses because their uses are
well-acknowledged in the fields of agriculture,
biotechnology and medicine (Chantry-Darmon et
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al, 2003). A rabbit needs inexpensive food
sources and simple housing that can be easily
constructed (Petrescu et al/, 2013). Rabbit has
been recognized as an economic livestock that
could bridge a wide gap in dietary protein in
Nigeria. Rabbit is a micro-livestock producing
about 47 kg of meat per doe per year, which is
enough to solely meet the animal protein
requirements of a medium-sized family under
small-scale rural farming systems (Kalio et al.,
2008; Obasi et al,, 2019). Furthermore, the white
meat of rabbits is very nutritious, easily digestible
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and extremely low in cholesterol and sodium
levels (Omole et al, 2005; Zamaratskaia et al.,
2023). Due to its excellent protein content
(22%), low-fat content (4%), and cholesterol
content (5%), rabbit meat is considered to have
health-promoting properties (Nistor et al., 2013;
Gal et al, 2022). According to Nistor et al.
(2013), rabbit meat has lower levels of fat (9.2
g/100 g) and cholesterol (56.4 mg/100 g) than
other types of meat and higher levels of calcium
(21.4 mg/100 g) and phosphorus (347 mg/100
g). Because of its high essential fatty acid
content, low cholesterol rate, and high crude
protein/energy ratio, its meat is valued for its
organoleptic qualities (Gal et al., 2022). Research
on the reproductive system revealed that the
main obstacle to reaching peak performance in
rabbit breeding is feeding (Iheukwumere and
Okoli, 2002). For breeding rabbits, Effiong and
Wogar (2007), recommended higher feeding and
nutrient levels to sustain pregnancy longer,
produce larger litters, and prevent does from
letting down their milk. A modern production
system must be used to increase animal
production to meet the growing needs of the
human population in terms of nutrition and
economy. Research is still ongoing to learn more
about these natural products that can improve
rabbit performance. In the poultry industry,
phytobiotics are a relatively new class of feed
additives that have garnered a lot of attention
recently. When added to livestock feeds, phytobiotics,
which can be plant-derived materials from
leaves, roots, flowers, whole plants, or extracts,
help to improve animal performance (Grashorn,
2010). Ginger, garlic, turmeric, and other plants
are examples of phytobiotics.

Curcuma longa L. (Zingiberales:
Zingaberaceae) commonly called turmeric, is a
perennial herb from the ginger family, that is an
important ingredient in Indian ayurvedic
medicine. Turmeric has been used as a spice and
natural food colouring in Indian traditional
medicine for centuries. Curcumin is the active
ingredient in turmeric, and it contains three
components: curcumin, desmethoxycurcumin,
and methoxycurcumin, all of which are referred
to as curcuminoids (Aggarwal et al, 2003).
Curcumin gives turmeric its distinctive yellow
colour and is known to be responsible for the
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majority of its therapeutic effects, including
antibacterial, antifungal, anti-protozoal, antiviral,
antioxidant, anti-inflammatory, and
hypocholesterolemic properties (Chattopadhyay
et al, 2004; Adamczak et al., 2020; Sharifi-Rad
et al., 2020). Turmeric provides numerous health
benefits at a low cost with no negative effects on
livestock production (Sureshbabu et al, 2023).
There is a need to boost the reproductive
performance of rabbits in other to enhance their
ability to supply the much-needed animal protein,
especially in the tropical region as heat is one of
the most significant climatic factors which may
upset rabbit production. The rabbit is very largely
dependent on respiratory evaporation for the
regulation of its body temperature and this
confers only a limited power of adaptation to hot
climates. Drugs and synthetic hormones have
been the mainstay for fertility boosting and
reproductive-related disease treatment in farm
animals before now. There is a global campaign
towards organic livestock production to prevent
the deleterious effects of drug residues and
hormones from edible animal tissues to humans.
Turmeric, which contains vitamins and minerals
and is antibiotic-free, has been used as a dietary
supplement for rabbits and poultry to improve
voluntary feed intake, nutrient digestibility, and
growth performance (Lagua and Ampode, 2021;
Aderemi and Alabi, 2023). Research have also
reported the use of turmeric in improving
reproductive indices in rabbits. Studies by El-
Rawi et al (2020) and El-kholy et al (2021)
reported that dietary turmeric supplementation
improved the testicular functions and
reproductive performance of buck rabbits. In doe
rabbits, dietary turmeric powder enhances the
release of ovarian hormones and the response of
ovaries to gonadotropin. This simultaneously
causes an increase in the fertility, fecundity,
production and growth of ovarian follicles and
vitality of the pups (Sirotkin et a/, 2017). These
studies were carried out in the subtropical
regions within the arid and semi-arid zones.
Acknowledging the influence of weather on the
reproductive performance of animals, there is,
however, a paucity of information on the effect
of dietary turmeric supplementation on the
reproductive indices of rabbits kept in the tropical
Guinea Savanna (humid) climate of sub-Saharan
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West Africa. The objective of the study,
therefore, is to evaluate the effect of feeding
graded levels of C /Jonga on reproductive
performance in rabbits reared in the humid
tropics.

MATERIALS AND METHODS

Study Location: The study was carried out at
the Animal House of the Department of
Veterinary Obstetrics and Reproductive Diseases,
Faculty of Veterinary Medicine, University of
Nigeria, Nsukka situated in the Northern Guinea
Savannah Zone of Nigeria and lying between
latitudes 6°52'N and 6°58'N and between
longitudes 7°20'E and 7°27E at an elevation of
646 m above sea level (Ugwuanyi et a/, 2015).
The average annual rainfall in the area is 502 mm
lasting from late March to mid-October. The daily
temperature during the wet season is about
23.04°C and the daily relative humidity is about
72%. The dry season lasts from November to
April, with the daily temperature ranging from 18
to 37°C and the daily relative humidity ranging
from 20 — 30% (Ezeh and Ugwu, 2010; Okoro et
al, 2021).

Ethic: The approval for this study was obtained
from the Institutional Animal Care and Use
Committee (IACUC), Faculty of Veterinary
Medicine, University of Nigeria, Nsukka, Nigeria
(Approval Number: FVM-UNN-IACUC-2021-
0264).

Turmeric: The turmeric powder (Tiger Brand)
used for this study was procured from Tiger
Foods Limited, Onitsha-Owerri Road, Obosi,
Anambra, Nigeria. The turmeric powder was
reconstituted in distilled water into different
concentrations (250, 500 and 1000 mg/kg) as
required.

Experimental Animals: A total of sixteen (16)
does and four (4) bucks, seven (7) months of
age, weighing between 950 — 1500 grams were
used for this experiment. They were acclimatized
for two (2) weeks before the commencement of
the experiment.
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The does and bucks were kept in separate cages.

Experimental Design: After acclimatization,
the does and bucks were assigned to four groups
(A — D) of four does to one buck per group.
Groups A, B and C received 250, 500 and 1000
mg/kg body weight of turmeric powder
reconstituted in distilled water, respectively.
Group D (control) received 1 ml of distilled water
as a placebo and served as the control. The
rabbits were treated with turmeric for 30 days
before the bucks were introduced. All treatments
were given per os daily till the does kindled. The
animals were allowed to cohabit for five days
before taking the does to their cages and
observed till they were kindled. Immediately
after parturition, the following parameters were
determined:

Gestational length: This was determined
mathematically by obtaining the difference from
the dates of mating to the date of kindling
(Loytved and Fleming, 2016).

Litter body weights: The pups were placed on
a sensitive scale and the weight of the pups from
each doe was recorded (in grams). After, the
mean weight from all the litters in each group
was obtained.

Litter size: This was determined by counting the
number of pups from each group.

Crown-rump lengths: A neat thread was
placed from the crown to the rump of each pup,
after which the thread was placed on a meter rule
to obtain the length in centimetres. The mean
length of the pups in each group was obtained.

Statistical Analysis. One-way analysis of
variance (ANOVA) followed by a least significant
difference (LSD) test post hoc was performed
using the IBM Statistical Package for Social
Sciences (SPSS) statistics version 16.0 for
Windows. P-values (p<0.05) were considered
statistically significant. Summary data generated
are expressed in mean + standard error of mean
(SEM) and presented in graphs.
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RESULTS

Gestation Length: The administration of turmeric
showed no significant variations (p>0.05) in the
gestation length of does in all the groups. The
gestation period of the does was between 30 — 31
days (Figure 1).
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Figure 1: Mean gestation period of does that were
treated with varied levels of turmeric for 30 days
before breeding compared to the control

Litter Size: The does in Group B (500 mg/kg) had
a significantly higher (p<0.05) number of pups than
that of Group D (control) does (Figure 2).

8.5 1 b
8 4
N 151
Vo714 ab i1 a
e 4!
£ 6.5 o34
- 44
[] 554 44+
= VL EEH EEY o
GroupA  GroupB  GroupC  GroupD
(250 mg/kg (500 mg/kg (1000 mg/kg (Untreated
turmeric)  turmeric)  turmeric)  Control)

Figure 2: Litter size from female rabbit groups
given varied levels of turmeric for 30 days before
breeding. # = plotted mean values with different letter
superscripts are significantly different (p<0.05)

Body Weight of Pup: The pup's body weight in
all the groups did not significantly vary (p>0.05)
(Figure 3).

Length of Pups: The crown-rump length of pups
from does in all the turmeric-treated groups (A, B
and C) was however significantly higher (p<0.05)
than that of pups from group D (control) (Figure 4).
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Figure 3: Pup body weight of the litter from
female rabbit groups given varied levels of
turmeric for 30 days before breeding
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Figure 4: Crown-rump length of pups from
female rabbit groups given varied levels of
turmeric for 30 days before breeding. # = plotted
mean values with different letter superscripts are significantly
different (p<0.05)

DISCUSSIONS

The productivity of a rabbit breeding program is
directly dependent on the reproductive performance
of rabbits. Evaluating reproductive performance
is essential for selecting ideal rabbit breeds and
food supplements that enhance effective
breeding. It was observed that the administration
of graded levels of turmeric powder had no
significant effect on the gestational length of the
does. This finding suggests that subacute
exposure of rabbits to C. /onga at a dose below
1000 mg/kg does not alter the hormonal and
other body biochemical interplay that are
necessary for maintaining pregnancy in does. It
also suggests that the administration of C. /onga
at the studied levels was safe concerning the
gestation length of rabbits. The results of this
study were similar to that of Majeed et a/. (2019)
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who reported that the oral treatment of
tetrahydrocurcumin had no significant effect on
gestation length of the treated female rats.
Similar findings by Symeon et a/ (2015) and
Saidj et al. (2018) reported that nutrition did not
affect the gestation length of rabbits.

The significantly higher litter size
recorded for does in Group B (500 mg/kg) when
compared to the control suggests that there may
be an optimal turmeric dose below and/or above
which the turmeric components will give a
maximal effect on the litter size of treated does.
The results from groups A and C agree with the
findings of Majeed et a/. (2019) who reported no
treatment-related effect on mean litter size after
oral treatment of female rats with tetrahydro
curcumin, in comparison to the control group.
However, the groups A and C results are not
consistent with Habeeb ef al (2019) who
observed significant improvement in litter size of
does fed ginger and curcumin-supplemented
diets during the hot summer season.

Studies have shown that low birth weight
infants are at higher risk of perinatal and infant
death (Kang et al, 2013; Luo et al, 2021;
Belabbas et al., 2022). The results of this study
showed no significant difference (p>0.05) in the
pup body weights across the groups. This
suggests that C. /onga had no adverse effect on
the survival rate of embryos and foetuses during
gestation and that the dietary levels of C. /longa
used in this study were safe.

A positive correlation has been reported
between crown-rump length and birth weight
(Kang et al, 2013). Results from our study
showed higher crown-rump length of pups from
does across all groups given graded levels of C.
longa powder in comparison to pups kindled by
the control does. Studies on the impact of food
supplements on crown-rump length of rabbits
and other animals are very rare, however, fetal
crown-rump is affected by the parity order of the
dam and when the horn contains more foetuses;
the foetal crown-rump is reduced in nulliparous
compared to primiparous does (Argente et al.,
2008). The does used in this study were
nulliparous, but the treated does recorded higher
crown-rump lengths compared to the control
does. Available uterine space per foetus is higher
in nulliparous than primiparous and increased
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when the nhumber of implanted embryos per horn
decreased (Argente et al,, 2008). Argente et al.
(2008) reported that the crowding of the uterine
horn was associated with lesser uterine space per
foetus. However, the significantly increased
crown-rump length of pups observed in the
treated groups may suggest improved
reproductive health of the does due to the
administration of C. /onga powder.

Conclusion: The results of this study showed
that the levels of C. /onga used in the study had
no adverse effects on the bucks and does that
were treated. Litter size at kindling was better
with 500 mg/kg per os administration, but pup
body weight in all the groups did not significantly
vary. The spice increased the crown-rump length
of the pups from all the treated groups. 500
mg/kg dose of C. /onga improved reproductive
performance more than when given at a higher
dosage (1000) mg/kg.

ACKNOWLEDGEMENTS

The authors express their sincere gratitude to all
the anonymous reviewers for their valuable
insights and contributions to this publication.
Special thanks to the editorial team for their hard
work and dedication in producing this journal.
Your expertise and guidance have been
instrumental in shaping the quality of this
publication. Thank you for your support and
commitment to advancing knowledge in our field.

REFERENCES

ADAMCZAK, A., OZAROWSKI, M. and KARPINSKI, T.
M. (2020). Curcumin is a natural
antimicrobial agent with strain-specific
adivity. Pharmaceuticals (Base, Switzeriand),
13(7): 153. https://doi.org/10.3390/ph
13070153

ADEREMLI, F. A. and ALABI, O. M. (2023). Turmeric
(Curcuma longa): an alternative to
antibiotics in poultry nutrition. 7ransiational
Animal Science, 7(1): txad133. https://
doi.org/10.1093/tas/txad133

AGGARWAL, B. B., KUMAR, A. and BHARTI, A. C.
(2003). Anticancer potential of curcumin:

Animal Research International (2024) 21(2): 5495 — 5502



Ekere et al.

preclinical and clinical studies. Anticancer
Research, 23(1/A): 363 — 398.

ARGENTE, M. J., SANTACREU, M. A., CLIMENT,
A. and BLASCO, A. (2008). Effects of
intrauterine crowding on available
uterine space per fetus in rabbits.
Livestock Science, 114(2-3): 211 - 219.

BEAUMONT, C., ROUSSOT, O., MARISSAL-AVRY,
N., MORMEDE, P., PRUNET, P. and
ROUBERTOUX, P. (2002). Génétique et
adaptation des animaux d'élevage:
introduction. INRAE Productions Animales,
15(5): 343 — 348.

BELABBAS, R., EZZEROUG, R., BERBAR, A., DE LA
LUZ GARCIA, M., ZITOUNI, G., TAALAZIZA,
D., BOUDJELLA, Z., BOUDAHDIR, N.,
DISS, S. and ARGENTE, M. J. (2022).
Genetic analyses of rabbit survival and
individual birth weight. Animals, 12(19):
2695. https://doi.org/10.3390/ani1219
2695

CHANTRY-DARMON, C., ROGEL-GAILLARD, C.,
BERTAUD, M., URIEN, C., PERROCHEAU,
M., CHARDON, P. and HAYES, H. (2003).
133 new gene localizations on the rabbit
cytogenetic map. Gytogenetic and Genome
Research, 103(1-2): 192 — 201.

CHATTOPADHYAY, 1., BISWAS, K., BANDYOPADHYAY,
U. and BANERIJEE, R. K. (2004). Turmeric
and curcumin: Biological actions and
medicinal applications. Current Science,
87(1): 44 — 53.

EFFIONG, O. 0. and WOGAR, G. S. (2007). Litter
performance traits of rabbits under
mixed feeding regime. Pages 18 — 21.
In: Proceeding 32th Annual Conference
of the Nigerian Society of Animal
Production, Calabar, Cross River, Nigeria.

EL-KHOLY, K. H., WAFA, W. M., EL-NAGAR, H. A.,
ABOELMAGD, A. M. and EL-RATEL, I. T. (2021).
Physiological response, testicular function,
and health indices of rabbit males fed
diets containing phytochemicals extract
under heat stress conditions. Journal of
Advanced  Veterinary and  Animal
Research, 8(2): 256 — 265.

EL-RAWI, E. A, JASIM, A. Y, IBRAHIM, E. B,, AL, F.
F., ALFARHA, A. A. and ABDULLAH, D.
A. (2020). Effect of adding turmeric
powder to local buck rabbit’s rations on

5500

some production and blood traits. Pages
211 — 218. In: Proceedings of the 1st
International Multi-Disciplinary Conference
Theme: Sustainable Development and
Smart Planning, IMDC-SDSP 2020, June
28 — 30, 2020.

EZEH, C. C. and UGWU, G. Z. (2010). Geoelectrical
sounding for estimating groundwater
potential in Nsukka LGA Enugu State,
Nigeria. International Journal of the
Physical Sciences, 5(5): 415 — 420.

GAL, R., ZAPLETAL, D., JAKESOVA, P. and STRAKOVA,
E. (2022). Proximate chemical composition,
amino acids profile and minerals content
of meat depending on carcass part, sire
genotype and sex of meat rabbits.
Animals, 12(12): 1537. https://doi.org/
10.3390/ani12121537

GRASHORN, M. A. (2010). Use of phytobiotics in
broiler nutrition—an alternative to infeed
antibiotics. Journal of Animal Feed
Sciences, 19(3): 338 — 347.

HABEEB, A. A, ABDEL-HALIM, A., ABDEL-MAGEED, S.
N. and SHARAF, A. K. (2019). Impact of
some medicinal plants on pregnant
rabbits diet during the hot summer
season. Research Journal of Medical
Plants, 13(4): 145 — 154.

IHEUKWUMERE, F. C. and OKOLI, I. C. (2002).
Preliminary studies on raw Napoleona
imperialis as feed ingredients I:
Performance and blood chemistry of
weaner rabbits. 7ropical Animal Production
Investigation, 5(1): 113 — 119.

KALIO, G, ETELA, L. and CINIKIA, V. (2008). Rabbit
meat as a preferred animal protein
source in Ekpeye Kingdom of Rivers
State, Nigeria. Livestock Research for
Rural Development, 20(1): 9. https://ww
w.lrrd.cipav.org.co/Irrd20/1/kalicit.htm

KANG, J. Y., PARK, E. J., YANG, Y. S., PARK, M.
and PARK, W. I. (2013). Crown-rump
length measured in the early first
trimester as a predictor of low birth
weight. Yonsei Medical Journal, 54(4):
1049 - 1052.

LAGUA, E. and AMPODE, K. M. (2021). Turmeric
powder: potential alternative to antibiotics in
broiler chicken diets. Journal of Animal
Health and Production, 9(3): 243 — 253.

Animal Research International (2024) 21(2): 5495 — 5502



Effects of Curcuma longa rhizomes on reproductive performance in rabbits

LEBAS, F., COUDERT, P., ROUVIER, R. and DE
ROCHAMBEAU, H. (1997). The Rabbit:
Husbandry, Health, and Production. Vlolume
21, Food and Agriculture Organization of
the United Nations, Rome, Italy.

LOYTVED, C. A. L. and FLEMING, V. (2016).
Naegele's rule revisited. Sexval and
Reproductive Healthcare, 8: 100 — 101.

LUO, S., GUO, X., XU, Y., DONG, Y., REHAN, V.
K. and SUN, B. (2021). Comparison of
survival of preterm newborn rabbits at
25-28 days of gestation with perinatal
therapies at birth transition. Journal of
Applied Physiology, 131(1): 220 — 228.

MAJEED, M., NATARAJAN, S., PANDEY, A., BANI,
S. and MUNDKUR, L. (2019). Subchronic
and reproductive/developmental toxicity
studies of tetrahydrocurcumin in rats.
Toxicological Research, 35: 65 — 74.

NISTOR, E., BAMPIDIS, V. A, PACALA, N., PENTEA,
M., TOZER, J. and PRUNDEANU, H.
(2013). Nutrient content of rabbit meat
as compared to chicken, beef and pork
meat. Journal of Animal Production
Advances, 3(4): 172 — 176.

OBASI, E. N., NOSIKE, R. J., OBIKE, O. M,,
AKINSOLA, K. L., ORIJI, A. C., OBASI, 1.
U. and IBE, S. N. (2019). Phenotypic
correlations between body weight and
morphometric traits in rabbits. Migerian
Journal of Animal Science, 21(3): 45 —
54.

OKORO, E. C., UGWU, E. B. 1., ONAH, I. G. and
OMEJE, I. C. (2021). Rainfall and solar
irradiance monitoring in Nsukka Zone,
Nigeria. European Journal of Statistics
and Probability, 9(2): 1 - 10.

OMOLE, A. J., OMUETI, O. and OGUNLEKE, O. J.
(2005). Performance characteristics of
weaned rabbits fed graded levels of dry
cassava peel fortified with soycorn
residue basal diet. Journal of Food,
Agriculture and Environment, 3(3/4): 36
- 38.

PETRESCU, D. C., OROIAN, I. G., MIHAIESCU, T,
PAULETTE, L, VARBAN, D. and PATRUTOLU,
T. C. (2013). Rabbit statistics overview:
production, trade, market evolution.
Rabbit Genetics, 3(1): 15 - 22.

5501

SAIDJ, D., AINBAZIZ, H., ILES, 1., DAHMANI, Y.,
HORNICK, J. L. and MOULA, N. (2018).
Productive performance, metabolic, and
hematologic parameters of pregnant
nulliparous rabbit does according to
dietary protein level. Journal of Advanced
Veterinary and Animal Research, 6(1): 18 —
24.

SIROTKIN, A. V., KADASI, A, STOCHMALOVA, A,
BALAZI, A, FOLDESIOVA, M, MAKOVICKY,
P, CHRENEK, P. and HARRATH, A. H. (2018).
Effect of turmeric on the viability, ovarian
folliculogenesis, fecundity, ovarian hormones
and response to luteinizing hormone of
rabbits. Animal, 12(6): 1242 — 1249.

SHARIFI-RAD, J., RAYESS, Y. E., RIZK, A. A., SADAKA,
C., ZGHEIB, R., ZAM, W., SESTITO, S.,
RAPPOSELLI, S., NEFFE-SKOCINSKA, K.,
ZIELINSKA, D., SALEHI, B., SETZER, W. N.,
DOSOKY, N. S., TAHER], Y., EL BEYROUTHY,
M., MARTORELL, M., OSTRANDER, E. A.,
SULERIA, H. A. R, CHO, W. C., MARQYI, A.
and MARTINS, N. (2020). Turmeric and its
major compound curcumin on health:
bioactive effects and safety profiles for
food, pharmaceutical, biotechnological
and medicinal applications. Frontiers in
Pharmacology, 11: 01021. https://doi.
org/10.3389/fphar.2020.01021

SURESHBABU, A., SMIRNOVA, E., KARTHIKEYAN,
A., MONIRUZZAMAN, M., KALAISELVI,
S., NAM, K., GOFF, G. L. and MIN, T. (2023).
The impact of curcumin on livestock and
poultry animal's performance and
management of insect pests. Frontiers in
Veterinary Science, 10: 1048067. https:
//doi.org/10.3389/fvets.2023.1048067

SYMEON, G. K., GOLIOMYTIS, M., BIZELIS, I.,
PAPADOMICHELAKIS, G., PAGONOPOULOU,
0., ABAS, Z., DELIGEORGIS, S. G. and
CHADIO, S. E. (2015). Effects of
gestational maternal undernutrition on
growth, carcass composition and meat
quality of rabbit offspring. PloS One,
10(2): e0118259. https://doi.org/10.13
71/journal.pone.0118259

UGWUANYI, M. C., IBUQT, J. C. and OBIORA, D.
N. (2015). Hydrogeophysical study of
aquifer characteristics in some parts of
Nsukka and Igbo Eze south local

Animal Research International (2024) 21(2): 5495 — 5502



5502

Ekere et al.

government areas of Enugu State, limitations of rabbit meat in maintaining

Nigeria. Intemational Journal of Physical food security in Ukraine. Meat Science,

Sciences, 10(15): 425 —435. 204: 109293. https://doi.org/10.1016/j.
ZAMARATSKAIA, G., HAVRYSH, O. KORZENIOWSKA, meatsci.2023.109293

M. and GETYA, A. (2023). Potential and

This article and articles in Animal Research International are Freely Distributed

® Online and Licensed under a Creative Commons Attribution 4.0 International
License (CC-BY 4.0) https:/ / creativecommons.org/licenses/by/4.0/

Animal Research International (2024) 21(2): 5495 — 5502



