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Native sows contribute to a large extent to food security and poverty alleviation in Benin. However, their
reproductive performances particularly under extensive systems are poorly understood. The objective
of this study was to fill this knowledge gap by selecting 284 multiparous sows based on hair colour and
some reproductive parameters. The results showed that native sows of Southern Benin can be clustered
into three groups with group 3 showing the best reproductive performances - highest average litter size
(10.31 piglets), live-born piglets (10.31 piglets), number of functional teats (10.94) and shorter average
farrowing interval (6 months). The analysis of sows’ performances based on their origin revealed that
sows from agro-ecological Zone 8 have the highest number of live-born piglets and the lowest age at
first mating and first farrowing. The analysis of sows’ performances via to hair colour showed that those
with black hair have the biggest litter size and the highest number of live-born piglets. This study
showed that Benin’s native sows have good reproductive ability with enough variation to allow for their
selection and conservation for sustainable use for protein food security and wealth creation.
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INTRODUCTION

Demand in animal protein in sub-Saharan Africa has
increased with population growth, urbanization,
changes in eating habits and rising living standards
(Djiménou, 2019).In Benin, the average annual animal
protein consumption estimated at 12 kg per capita
which is below FAO’s recommendation (20 kg per
capita)(FAO, 2015). This gap remains persistent
despite substantial meat imports which exceed the
annual local meat production, estimated at 187.627
tonnes in 2015 (Dognon et al., 2018).

Therefore, promoting the rearing of animals with a
short reproductive-cycle such as pig may contribute to
significantly reducing the gap between supply and
demand for animal protein in Benin. Native pigs are
more prolific than sheep and cattle and have a better
ability to survive in harsh conditions (Djiménou, 2019).
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Pork is one of the most widely consumed meats in
Southern Benin because of its organoleptic qualities,
especially its flavour (Djiménou et al., 2020,). The same
authors reported that native pigs and their by-products,
apart from its use as food, plays a very important role in
culture, religion, traditional medicine and occultism in
Benin. Moreover, the adaptability of native pig is proven
on several levels. Indeed, in terms of health, the native
pig is endowed with a high resistance or tolerance to
various diseases contrary to exotic breeds that are
highly susceptible to them (Randriamahefa, 2002). It
develops a high tolerance to trypanosomiasis,
ascariasis and can survive several epidemics (Adjei et
al., 2015; Osei-Amponsah et al., 2017; Ayizanga et al.,
2018, Aryee et al.,, 2019). Thus, the development of
native pigs farming is necessary and requires a sound
knowledge of the reproductive parameters of native
sows. To date, few studies have been contacted on
native sows (Figure 1) in Benin which were on animals
reared in improved breeding system (Koutinhouin et al.,
2009; Youssao et al., 2009a,b). Data on the reproductive
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performances of local sows reared under extensive
farming conditions in Benin remains scanty. However, a
good knowledge of the reproductive ability of animal
resources in the system there are commonly reared in
improvement and

is essential for their genetic

sustainable use. Hence, this study aims at assessing
the best reproductive traits of the native sow breed as a
prerequisite for the implementation of the native pig
improvement program in Benin.

Figure 1: A native African sow and its litter

METHODOLOGY
Sampling and Data Collection

Pig farmers were selected from 3 of the eight agro-
ecological zones in Benin, based on the extent of pig
farming in the respective areas. (Djimenou et al., 2018).
These include (i) zone 6, (i) zone 7 and (iii) zone
8(Figure 2). Data were collected on 284 multiparous
sows from farmers who had a breeding monitoring
sheet. The data collected included sow hair colour, litter
size(LS), number of live-born piglets(LBP), number of
functional teats(TN), age at first mating(AM), age at first
farrowing(AF), interval between farrowings(Fl), number
of dead-born piglets(DB) and number of piglets dead
before weaning(DW).

Statistical Analysis

Selected sows were clustered based on their
reproductive performances using hierarchical clustering
on principal components (HCPC) analysis and the
individual reproductive parameters of the sows using
Facto Mine R (Le et al., 2008).The obtained clusters
were described by one factor (cluster) Poisson models
and Student-Newman-Keuls (SNK) mean structuring
tests (Crawley, 2013) using agricolae (de Mendiburu,
2017). Two stepwise canonical discriminant analyses
were performed to cluster selected sows according to
their area of origin, hair colour and reproductive
parameters by kla R (Weihs et al., 2005).Two further
canonical discriminant analyses were then performed to
evaluate the discrimination of (i) sow provenances
(ZAE) and (ii) sow robes based on pre-selected
reproductive parameters by candisc (Friendly and Fox,
2017). All these analyses were performed in the R
statistical environment version 3.4.1 (R Core Team,
2017.
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Figure 2: Areas study

The results of the Hierarchical Principal Component
Classification (HCPC) showed that the selected sows

Discrimination of Sows According to Reproductive can be distributed into 3groups including[Cluster 1:30

Performance

sows (10.56%); Cluster 2:107 sows (37.68%) and
Cluster 3:147 sows (51.76%) respectively] (Figure 3).
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Figure 3: Distribution of the Three Sow Clusters into the 1 & 2 Axes
HCPC System
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As shown in Table 1, reproductive performance varied
significantly (p < 0.05) between clusters (p < 0.05)with
sows in Cluster 3 having the best values for LS, LB and

TN while sows in Cluster 2 have the best value for AM,
AFF, FI and BD. Sows in Cluster 1 have the worse
value for all parameters except for DW.

Table 1: Characteristics of Sow Clusters

Reproductive Parameters

Cluster AM AFE
LS LBP TN Chonths)  (months) Fil DB DW
1 7.67b% 73 1087 oo o0 13250 7.03 0338 0.50°
(2.06) (169)  (L.46) 23%(2.13) (5 13 (0.85) (127) (0.78)
2
7500 9.70° 9.720 5.995 0.04°  0.35
b b
75 (A5 155y (079) 2767070 (579 (0.22) 0.27)  (0.70)
3
10.372 1031 10.04° (g, e 976" 6.00° 0.05>  1.03°
(1.22) (125)  (1.04) 79°(0.75) g gg) (0.17) (0.33)  (0.92)
894  10.46 10.11 008 072
Overall  9.01(201) iy (i 61449 oo 6.11(046) (o) (ba0)
pvalue  0.000 0.000 0008  0.000 0.000 0.104 0.000  0.000

LS: litter size;LBP: number of live-born piglets; TN: number of functional sow teats;AM: age at first mating;AF: age at
first farrowing;Fl: interval between two consecutive farrowings;DB: number of dead- bornpiglets;DW: number of
piglets dead before weaning. The values in brackets represent the coefficients of variation. Within columns means
followed by different superscripts vary significantly at the 5% threshold

Table 2:Distribution of Sows according to their Origin: Absolute Frequency and Relative Frequency (in brackets)

Agro-ecological Zone Cluster

1 2 3
Zone 6 14 (46.67%) 42 (39.25%) 54 (36.73%)
Zone 7 14 (46.67%) 37 (34.58%) 25 (17.01%)
Zone 8 2 (6.66%) 28 (26.17%) 68 (46.26%)
Overall 30 (10.56%) 107 (37.68%) 147 (51.76%)

Table 3:Hair Colour Distribution within Clusters: Absolute Frequency and Relative Frequency (between brackets)

) Cluster
Sow Hair Colour

1

T2

3

White

Black

Black with white shoulder belt
Black with white belt on the side
Black with white spots

Magpie

5 (16.67%)
8 (26.67%)
2 (6.67%)

7 (23.33%)
5 (16.66%)
3 (10.00%)

18 (16.83%)
24 (22.43%)
18 (16.82%)
16 (14.95%)
16 (14.95%)
15 (14.02%)

33 (22.45%)
51 (34.69%)
14 (9.52%)
15 (10.20%)
17 (11.57%)
17 (11.57%)




The distribution of sows according to their origin (Table
2) revealed that Cluster 1 was dominated by sows from
agro-ecological Zones 6 and 7 while Cluster 3 is
dominated by sows from agro-ecological Zones 8 and 6
(Table 2). Though the majority of sows in Cluster 2 are
from Zone 6, there is also a significant number of sows
from Zone8 and Zone 7 that fall into this group.
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Discrimination of Agro-ecological Zones according
to the Reproductive Performances of Sows

The results of the stepwise canonical analysis on the
reproductive parameters of the sows (Table 4) showed
that the number of LBP, the M and the AF were the

Regarding hair colour, black was dominant in all reproductive parameters that discriminate agro-
clusters (Table 3). ecological zones.
Table 4. Discriminant Stepwise Analysis on the Reproductive Parameters of Sows.

Number of . Wilk's

Step Variable Pr>F Lambda Pr>Lambda

1 LBP 15.02 0.000 0.903 0.000

2 AM 6.36 0.002 0.864 0.000

3 AF 2.17 0.116 0.851 0.000

LBP: number of live-born piglets; AM:age at first mating;AF:age at first farrowing.

Table 5 presents the results of the inferential tests and
the mean characteristics of the sows for the
discriminating variables according to the agro-
ecological zones. It showed a concordance of the
results of the inferential tests and the stepwise
canonical discriminant analysis, confirming the
discriminating power of the agro-ecological zones on
LBP, AM and AF (p <0.05).

The average of the reproductive parameters of the
sows (Table 5) indicate that heir AM and AF in agro-
ecological Zone 8 were lower (one month less on
average) than values obtained in agro-ecological Zones
6 and 7. On the other hand, LBP was higher in agro-
ecological Zone 8 than in Zones 6 and 7 by one and
two units respectively. It's worth to mention that sows in
agro-ecological Zone 7 have the highest AM and AF
and the lowest LBP.

Table 5:Variation of Discriminating Reproductive Parameters of Sows according to Agro-ecological Zones

Agro-ecological Zone AM AF LBP

Zone 6 6.242 (1.63) 10.15° (1.76) 8.99° (1.97)

Zone 7 6.592 (1.61) 10.592 (1.61) 8.00¢ (2.16)
Zone 8 5.67° (0.79) 9.68¢ (0.79) 9.60? (1.62)
Overall 6.14 (1.44) 10.11 (1.50) 8.94 (2.00)
Prob 0.000 0.000 0.001

LBP: number of live-born piglets; AM: age at first mating;AF:age at first farrowing.

Within columns means followed by different superscripts vary
significantly at the 5% threshold. Prob:=probability of
significance.

The canonical discriminant analysis performed on the
reproductive parameters of the sows according to the
three agro-ecological zones investigated (Table 6)
indicated that Canonical Axis 1 includes all three
reproductive parameters. Thus, AM and AF negatively
correlated with this axis, showed that the sows in Zone
7 have high values for these two parameters. In
contrast, the sows in Zone 8 had high values for the
number of live-born piglets (Figure 4).

Hair Colour Discrimination of Sows Based on their
Reproductive Performances

The results of the stepwise discriminant analysis of the
reproductive parameters and hair colour of sows (Table
7) showed that LBP and LS were the parameters which
discriminated the hair colour of sows on the basis of
Wilk's Lambda statistics and associated probability
value.

Table 8 presents the results of Poisson’s
regressions and the trends of the discriminant
reproductive parameters according to the sow’s hair
colour. The analysis of the reproductive parameters
revealed that globally there are two clusters of sows:
the first cluster is composed by black, white and magpie
hair and the second cluster consists of black and white
spots, black with a white belt on the flank and black with
a white belt on the shoulder hair. Irrespective of the
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Table 6: Canonical Discriminant Analysis of the Reproductive Parameters of Sows according to Agro-ecological
Zones

Canonical Axes

Variables

1 2
Sows’ Reproductive Parameters
AM -0.690 0.298
AF -0.651 0.058
LBP 0.845 0.311
Agro-ecological Zones
Zone 6 -0.033 0.172
Zone 7 -0.542 -0.123
Zone 8 0.458 -0.098
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Figure 4: Discrimination of Local Sows according to
Reproductive Parameters Using Agro-ecological Zones in
the Axes System

Table 7: Discriminant Step-by-step Analysis of the Reproductive Parameters of Sows according to Hair Colour.
Number of Wilk's

Step Variables F Pr>F Lambda Pr>Lambda
1 LBP 0,017 0,952 0,017 0,010
2 LS 0,100 0,921 0,011 0,016

LS: Litter size;LBP: number of live-born piglets.

reproductive parameter considered, the first sow cluster Within  columns means followed by different
shows the best performance. superscripts vary significantly at the 5% threshold.
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Table 8: Reproductive Characteristics of Sows according to Dress Colour (i.e., standard deviations (between

brackets) and Probability of Significance (Prob.)

Dress Colour LBP LS

Black 9.342 (0.27) 9.412(0.21)
White 9.292 (0.34) 9.382(0.27)
Magpie 9.142 (0.28) 9.142 (0.33)
Black with white spots 8.45P (0.21) 8.71° (0.38)
Black with white belt on the side 8.42° (0.37) 8.45b¢ (0.28)
Black with white shoulder belt 8.29° (0.33) 8.29¢ (0.34)
Overall 8.94 (2.01) 9.01 (2.01)
Prob. 0.015 0.016

LS: litter size;LBP: number of live-born piglets.

DISCUSSION

The present study, on the basis of a selected number of
reproductive parameters (litter size, live born piglets
and age at first mating) reveals the existence of three
clusters among the native sow breed in Southern Benin.
The LS varies significantly between clusters and can
reach up to 10 piglets on average. This value is above
those reported in most previous studies carried out in
Benin and other sub-Saharan African countries. This
variation could be due to the variation in breeding
practices, feeding, environment and genetic types
(Ranijit et al., 2015).In Benin, the reported average litter
size of the native sow in traditional breeding system
was 5.74 piglets (Atodjinou and Dotcho, 2006). In
improved system, recorded values fell between 6.31
and 8.8piglets (Koutinhouin et al. 2009, Youssao et al.,
2009a, b; Agbokounou et al.,, 2016, Dotché et al.,
2020). Likewise, d’Orgeval (1997) reported closer value
in Nigeria (6.7) and Cameroon (7.8) respectively. The
average LS obtained in this study (9.1) is close to value
recorded from exotic breeds reared in improved
breeding system in Southern Benin(9.7) (Youssao et
al., 2009a) but also in their original environment (9-
10.5) (Nowak et al., 2020).What implies that the native
sow can performed better if management practices are
improved as stated by Djiménou (2019) and that exotic
breeds are less productive in tropical environment
compare as recognized by Naves et al.(2011). The
number of average LBP in the present study was higher
than 5.3 recorded with native sows of Bangladesh
(Motaleb et al., 2014).The Prolificacy of native sows in
Southern Benin was a criterion for the national breeding
program aiming at increasing the numerical productivity
of local sows in Benin. It was noticed that sows with the
highest number of teats have the highest litter size.
Thus, the number of functional teats could be used as
indicator of the sows being prolific.

The AM (6 months) was similar to that recorded in
improved pig breeding system (Youssao et al., 2009a,
b) and lower than that recorded in traditional breeding
system (9 months) (Dotché et al., 2018) in Benin and

then than that recorded in Bangladesh native pigs(7.5
months) (Motaleb et al., 2014).Thus, the present study
showed that the genetic potential of the native sows in
terms of sexual maturity is not fully utilized yet in Benin.

The AF (10.11 months on average) and the FI(6
months) obtained were similar to recorded values of
10.43 months and 6.09 months respectively in
Bangladesh native sows (Ritchil et al.,2014). Moreover,
the age at first farrowing observed was less than 11.88
months in local pigs in Ouémé and Plateau
departments in Benin (Dotché et al., 2020) and 12.5
months in Indian pigs (Singh et al., 2020). In contrast,
the age at first farrowing in present study was higher
than that (9.1 months) in Nigerian pigs (Abah et al.,
2019).Based on their farrowing interval, native sows
can far row twice a year, which demonstrates the
profitability of pig farming compared to sheep, goat and
cattle farming. The mortality rate from birth to weaning
(8% in average) was 2.5 times lower than the rate
reported in large-white pigs bred in intensive systems
(Youssao et al, 2009a). Overall, the observed
differences can be explained by various reasons.
Firstly, as reported in the methodology, data were
collected from farmers which had a certain rigour in the
breeding management (confinement system, arranging
and keeping the sow breeding management sheet up to
date). Thus, these breeders had an organized breeding
practice (choice of begetter based on performance), a
diet that meets the maintenance and production needs
of animals. Pigs, especially local pigs, are omnivores
whose digestion physiology is very well adapted to the
valorization of fodder and food resources that are poor
in nutritional value (Djiménou et al., 2017). So, the
availability in sufficient quantities of kitchen and crop
residues, domestic processing by-products and green
fodder are sufficient to feed pigs in traditional breeding
and obtain better results. In addition, the sows that have
served to the data collection were multiparous (two
farrowing minimum), whereas more the number of
farrowing increases, more the litter size is higher. As
long as the animals are not in divagation system, they
are protected from predation, bad weather such as



Omoegiu et al 345

heat, road accidents, rain and diseases. All these
conditions are factors that promote productivity and
reproductive parameters in sows in present study.

This difference confirmed the ability of native pigs to
live and survive in harsh conditions. The heterogeneous
distribution of sows within agro-ecological zones for all
traits is in agreement with the previous results of the
phenotypic characterization of native pigs (Djiménou et
al., 2018). However, the discriminant analysis identified
three sow reproductive parameters (LS, AM and AF)
which differ significantly across zones. Thus, local sows
in Benin have a good reproductive ability that can be
improved for their conservation and sustainable use for
protein self-sufficiency and wealth creation in Benin.

CONCLUSION

This study reported on the reproductive performances
of native sows reared in extensive farming systems in
Southern Benin. The existence of great variations in
some reproductive parameters such as litter size, at-
birth viability of piglets, age at first mating, is a good
asset for selecting individuals with higher performances
in order to improve productivity at herd level.
Additionally, to ensure a sustainable management of
native sows, it is important to utilise molecular genetic
characterization tools such as marker-assisted selection
and SNP genotyping to improve accuracy of selection
and hasten their genetic improvement for protein food
security.

REFERENCES

Abah KO, Itodo JI, Ubah SA, Shettima | (2019).
Reproductive performance of pigs raised by intensive
management system in Abuja, Nigeria, Veterinary
World, 12(2): 305-308.

Adjei OD, Osei-Amponsah R, Ahunu BK (2015).
Characterization of local pigproduction systems in
Ghana. Bulletin of Animal Health and Production in
Africa 63(4):337-342.

Agbokounou AM, Ahounou GS, Youssao IAK, Mensah
GA, Koutinhouin B, Hornick J-L (2016). Breeding
characteristics of Africans’ local pig. Journal of Animal
& plant Sciences (JAPS), 30(1): 4701-4713.

Aryee SND, Osei-Amponsah R, Adjei OD ,Ahunu BK,
Skinner BM, Sargent CA (2019).Production practices
of local pig farmers in Ghana. International Journal of
Livestock Production, Vol. 10(6), pp. 175-181, DOI:
10.5897/13LP2019.0583

Atodjinou FTR, Dotcho CDG (2006). Caractéristiques
de l'élevage des porcs locaux dans les élevages
périurbains de Cotonou et d’Abomey-Calavi. Diplome
d’Etudes Agricoles Tropicales, Lycée Médji de Sékou,
Bénin, 80p.

Ayizanga RA, Kayang BB, Adomako K, Asamoah L
(2018). Rural pigproduction systems and breeding

preferences of pig farmers in Northern Ghana.
Ghanaian Journal of Animal Science, 9(1):49-57.

Crawley MJ (2013). The R book. Second edition, John
Wiley & Sons, Ltd. United Kingdom.

d’'Orgeval R (1997). Le développement de I'élevage
porcin en Afrique : 'analyse des systémes d’élevage
du porc local africain au Sud Bénin. These de
Doctorat de [I'Institut National Agronomique, Paris
Grignon, 273p.

deMendiburu F (2017). agricolae: Statistical Procedures
for Agricultural Research. R package version 1.3-3.
https://CRAN.R-project.org/package=agricolae

Djiménou D (2019). Caractérisation génétique et
proposition d’'un programme d’amélioration génétique
des porcs locaux élevés au Sud du Bénin. Thése de
doctorat de I'Universitéd’Abomey-Calavi, Bénin. 262p.

Djiménou D, Adoukonou-Sagbadja H, Chrysostome C,
koudandé DO (2018). Caractérisation phénotypique
des porcs locaux (Sus scrofadomesticus) au Sud-
Bénin, J. Anim. Plant Sci. 37 (1):5956-5975.

Djiménou D, Adoukonou-Sagbadja H, Koudandé DO,
Chrysostome CAAM, Hounzangbe-Adote S,
Agbangla C (2017). Characteristics and constraints of
pigs breeding in sub-humid zone ofBenin, Int. J. Curr.
Res. Biosci. Plant Biol. 4(11), 38-49. doi:
https://doi.org/10.20546/ijcrbp.2017.411.006.

Djiménou D, Adoukonou-Sagbadja H, Koudandé OD
(2020). Uses of Local African Pigs and its derivative
products in Southern Benin. Journal La Lifesci.,
01(05) : 001-011, DOI :
10.37899/journallalifesci.v1i5.229

Dognon SR, Salifou CFA, Dougnon J, Dahouda M,
Scippo M-L, Youssao AKI (2018). Production,
importation et qualité des viandes consommées au
Bénin. Journal of Applied Biosciences. 124 : 12476 -
12487.

Dotché Ol, Ahounou GS, Salifou CFA, Biobou R, Kiki
P, Govoeyi B, Antoine-Moussiaux N, Dehoux JP,
Mensah AG, Farougou S, Thilmant P, Youssao AKI,
Koutinhouin GB (2018). Selection and culling criteria
for breeding boars and sows in pig farms from Oueme
and Plateau departments in Benin. Revue d'élevage
et de médecine vétérinaire des pays tropicaux 71,
47-57.

Dotchél O, Bankolé CBO, Dahouda M, Biobou R,
Bonou GA, Antoine-Moussiaux N, Dehoux J-P,
Thilmant P, Mensah G A, Koutinhouin BG, Youssaol
AK (2020). Comparison of reproductive performances
of local and improvedpigs reared in south Benin.
Tropical Animal Health and Production (2020)
52:687—-698.

FAO (2015). Secteur Avicole Bénin. Revues nationales
de I'élevage de la division de la production et de la
santé animales de la FAO. No. 10. Rome. 74p.

Koutinhouin GB, Youssao AKI, Toleba SS, Kpodekon
TM, Ahounou GS, Bonou AG, Bessanvi J (2009).
Effet du mode d’élevage sur la prolificité des truies de
race locale du Bénin et la viabilit¢ de leurs
porcelets,de la naissance au sevrage. International



Journal of Biological and Chemical Sciences, 3: 819-
829.

Le S, Josse J, Husson F(2008). FactoMineR: An R
Package for Multivariate Analysis. Journal of
Statistical Software, 25(1), 1-18.

Motaleb MA, Chowdhury MK, Islam MA, Ahmed JU,
Bhuiyan MMU (2014). Reproductive parameters of
native sows in selected area of Bangladesh. Bangl.
J. Vet. Med. (2014). 12 (2): 211-215

Naves M, Alexandre G, Mahieu M, Gourdine JL,
Mandonnet N (2011). Les races animales locales :
bases du développement innovant et durable de
I'élevage aux Antilles, Innovations Agronomiques 16:
193-205.

Nowak B, Mucha A, Moska M, Kruszynski W (2020).
Reproduction Indicators Related to Litter Size and
Reproduction Cycle Length Among Sows of Breeds
Considered Maternal and Paternal Components Kept
on Medium-Size Farms. Animals, 10, 1164;
doi:10.3390/ani10071164

Osei-Amponsah R, Skinner BM, Adjei DO, Bauer J,
Larson G, Affara NA, Sargent CA (2017). Origin and
phylogenetic status of the local Ashanti Dwarf pig
(ADP) of Ghana based on genetic analysis. BMC
Genomics 18(1):193 http://doi.org/10.1186/s12864-
017-3536-6

R Core Team (2017). R: A language and environment
for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. URL https://www.R-
project.org/.

Randriamahefa HT (2002). Situation de I'élevage porcin
dans la commune urbaine et suburbaine de
Moramanga, propositions et perspectives d’avenir.
Mémoire de fin d'études Ecole Supérieure des

346 Int. J. Anim. Sci. Husb. Livest. Prod.

Sciences Agronomiques Université D’Antananarivo
97p.

Ranjit CSAAM, Ashis KKM, Atiqur RM, Islam T,
Abdullah-Al MM (2015). Determination of reproductive
parameters of sows at rural areas of Bangladesh.
Journal of Advanced Veterinary and Animal Research
2, 74-79.

Ritchil CH, Hossain MM, Bhuiyan AKFH (2014).
Phenotypic and morphological characterization and
reproduction attributes of native pigs in Bangladesh,
Animal Genetic Resources, 54, 1-9.

Singh NM, Medhi K, Gogoi SH, Pathak B (2020).
Reproductive, growth performance and carcass traits
of pigs raised under existing low input tribal backyard
pig production system in DimaHasao, Assam of North
East India. Journal of Entomology and Zoology
Studies 2020; 8(4): 12-17

Weihs C, Ligges U, Luebke K, Raabe N (2005).
klaRAnalyzing German Business Cycles. In Baier, D.,
Decker, R. and Schmidt-Thieme, L. (eds.). Data
Analysis and Decision Support, 335-343, Springer-
Verlag, Berlin.

Youssao AKI, Koutinhouin GB, Kpodekon TM, Bonou
AG, Adjakpa A, Ahounou GS, Mourot J (2009b).
Performances zootechniques et aptitudes bouchéres
de porcs locaux au Sud du Bénin, Bull. Anim. Hith.
Prod. Afr., 57: 73-87.

Youssao AKI, Koutinhouin GB, Kpodékon TM,
Yacoubou A, Bonou AG, Adjapka A, Ahounou S,
Taiwo R (2009a). Amélioration génétique des
performances zootechniques du porc local du Bénin
par croisement avec le Large White, Int. J. Biol.
Chem. Sci., 3 : 653-662.


https://www.r-project.org/
https://www.r-project.org/

