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Abstract

The objective of this study was to fit four spline linear regression models to describe the growth of
FUNAAB-Alpha Chickens (FAC). Body weight measurements of 300 FAC raised from day old till the 20"
week were used to fit spline models of 3 (SP3), 4 (SP4), 5 (SP5) and 6 knots (SP6) using the REG
procedure of SAS® The data were first plotted to determine the most apEropriate location of knots and they
were placed at 4, 10 and 16™ week of age for SP3, 4, 8, 12 and 16" week for SP4, 4, 7, 10, 14 and
18™ week for SP5 and 3, 6, 9, 12, 15 and 18™ week for SP6 respectively. The hatch weight
predicted by SP3 were observed to be highest while SP6 predicted the lowest hatch weight for
male and female FAC. For all the models, the greatest growth rates were predicted for the first 3-10
weeks after hatching. Based on Bayesian Information Criterion (BIC) and Akaike Information Criterion
(AIC) as the goodness-of-fit selection criteria, SP3 had the lowest value of AIC and BIC for male while SP3
and SP4, with similar values, had the lowest value of AIC and BIC for the female FAC. It was concluded
that the spline models of lower knots (SP3 and SP4) were the best fit to describe the growth of FAC.
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Introduction

The spline linear model (SLM) is a compound function consisting of a series of linear equations joined
together with certain continuity conditions at various positions known as knots or junctions. The SLM is a
nonparametric regression model that is fast gaining wide attention in statistical modeling due to its
flexibility, good statistical interpretation, amenability to data that have no particular patterns, and very
useful for modeling data that have changed patterns in sub-intervals such as growth curves with various
distinct phases such as lag, log and stationary phases (Budiantara and Purnomo, 2011). Although most of
the growth models available for poultry have been fitted using classical non-linear models, these models
have their shortcomings. These include their inability to sometimes capture the inherent variability and
considerable changes in growth over the course of the growth trajectory because they all assume that
growth is sigmoidal throughout the lifetime of the animal (Meyer, 2005). Consequently, there is a need to
explore alternative growth models using spline functions that will account for changes within each sub-
phase of the growth trajectory. Aggrey (2002) and Meyer (2005) suggested that the spline linear regression
models can be used as alternative to high order polynomials, complex and complicated non-linear models.
The objective of this study was therefore to model the growth of FUNAAB-Alpha Chickens using spline
functions of 3, 4, 5 and 6 knots.

Materials and methods

This experiment was conducted at the Poultry Unit of the Teaching and Research Farm, Obafemi Awolowo
University, lle-Ife, Osun State Nigeria. Three hundred (300) day-old chicks of the FUNAAB-Alpha
chickens (FAC) were obtained from the Hatchery Unit of the Federal University of Agriculture, Abeokuta.
They were brooded for two weeks, wing tagged for identification and thereafter transferred to the deep
litter pen. Data on body weight was taken from day old till the birds were 20 weeks old. PROC REG of
SAS®(2003) was used to fit the linear spline models using 3, 4, 5 and 6 knots according to the following
equation Wy = Wy + by (t-t4) + by (t -tz) + by (t-tz)+........ b, (t -ty)+e where W, is the body weight at
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time t, Wy is the body weight at hatch, and t;...... t, are the age at which the growth rate changes (knots);

byl b, are the growth rates of the specified periods that constitute the entire spline; and e the residual
error which is assumed to be normally and independently distributed with mean = 0 and constant variance.

Results and Discussion

Table 1 shows the estimated hatch weights and regression coefficients for FUNAAB-Alpha chickens using
spline functions of 3 (SP3), 4 (SP4), 5 (SP5) and 6 (SP6) knots. For both sexes, SP3 estimated the highest
hatch weight while SP6 estimated the least values. The regression coefficients ranged from -38.47 to 47.46
for the male while it ranged from -39.40 to 40.47 for the female. The regression coefficients can be
interpreted as the relative growth rates for the specific period in which they represent on the splines
(Aggrey, 2002). The hatch weight predicted by SP3 for the male (74.71g) was higher than 32.80g reported
by Aggrey (2002) that fitted linear splines of 3 knots at 6, 18 and 113 days of age to describe the growth
patterns of Athens-Canadian chickens while 33.60g obtained by the same author for the female was similar
to 34.40g obtained in this study. The range of linear regression coefficients are also much higher than 5.70-
17.90 reported by Aggrey (2009). An important factor that may hinder direct comparison of the values of
regression coefficients is the fact that the location of the knots in these chickens were different from the one
used in the present study. The knots were placed at specific locations based on observed growth patterns so
as to maximize the linear patterns in their growth trajectories. The greatest growth rates were predicted for
the first 3-10 weeks after hatching. This is in agreement with the report of Aggrey (2002) that the greatest
growth rate was attained between days 18 and 113 for the female while it was from hatch to day 6 for the
males.

Table 1: Estimated Coefficients for Spline Regression model parameters in FAC raised under a
deep litter system

Male Female

Parameters SP3 SP4 SP5 SP6 SP3 SP4 SP5 SP6
Hatch weight (Bg)  74.71 52.32  68.45 30.77  34.40 29.57 38.19 15.56
By 47.46 3801  33.39 3050  26.68 2534  28.22 31.90
B, 3839 3507 3552 3352 -29.05 31.85 4047 27.84
B, 2181  -30.49 -38.47 2113 -1535  -33.84  -27.88 -18.83
8, 23.91 -28.60 -15.80 -23.00 34.33 3156 -29.14 -39.40

35.89  -39.44 -21.38 28.72 -24.35 -19.89
Bs 29.43 32.78 18.77 24.28
Be 39.51 15.23
B7

Table 2 shows the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) for the
spline models fitted. For the male, SP3 had the lowest AIC and BIC and was adjudged the best fit model
followed by SP5, SP4 and SP6 in that order. For the female, SP3 and SP4 had the lowest AIC and BIC
values and were selected as the best fit model followed by SP3, SP6 and SP5 in that order. Overall, there
seem to be a better fit to the data as the number of knots reduces. Stone (1986) concluded that fewer knots
should be used unless the sample size is large enough and there is theoretical background to assume that the
relationship being studied changes quickly.
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Table 2: Best fit model selection criteria using Goodness-of-Fit tests

Male Female
Model AIC BIC AIC BIC
SP3 46.735 55221 44138 54.343
SP4 50.167 61.256 43.867 54.201
SP5 49.204 59544 45867 56.425
SP6 54.660 65.298 46.623 57.188

Figures 1 and 2 depict the graphical representations of growth rate of male and female FAC respectively as
predicted by spline functions of 6 (SP6), 5 (SP5), 4 (SP4) and 3 (SP3) knots. Generally, body weight
increases with age but at different rate as predicted by different spline functions. There exists an overlap in
the growth rate predicted by these functions from hatch till about 4" to 6™ week for most cases.

For the male FAC, there was an overlap between SP4, SP5 and SP6 from hatch till the 14" week before the
growth rate of the SP5 became higher than the rest. The growth rate predicted by the 3-knot function was
found to be lowest. For the female, the growth rate predicted by the SP5 and SP6 functions were similar
and highest and the growth rate predicted by SP3 was observed to be the lowest.
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Fig 1: Growth curve of FAC as predicted by spline models (Male)
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Fig 2: Growth curve of FAC as predicted by spline models (Female)

Conclusion

This study generated regression coefficients for growth rates for different periods of growth using spline
models with different number and location of knots. The greatest growth rates were predicted for the first
3-10 weeks after hatching. The spline models of 3 and 4 knots were found to be the best fit for describing
the growth performance of male and female FUNAAB-Alpha chickens respectively.
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Abstract

This study was carried out to evaluate heterosis and combining ability for growth traits in a diallel cross
of two strains of FUNAAB Alpha chickens. Sixty hens comprising thirty white plumage and thirty black
plumage colour aged between 17-18 weeks were used. The experiment which lasted for 5 months,
considered such growth traits as: Body weight (BW), Body length (BL), Chest Girth (CG), Shank length
(SL), Shank circumference (SC), Comb height (CH) and Comb length (CL). The study was based on
heterosis and diallel cross of growth traits, (Hatch to 20 weeks of age). Data obtained were subjected to
statistical analysis using IBM SPSS (Version 20, 2016). The result indicated that significant disparity
(P<0.05) existed between White plumage and Black plumage chickens in all characters studied. White
FUNAAB Alpha was 12.46% heavier than the Black FUNAAB Alpha. In the main cross of WJ' x B9
and reciprocal cross of B4 x W@, the reciprocal (B3 x W Q) cross was 6.82% heavier than the W& x B9
at day old, although at 20 weeks of age, the W' x BY cross was 1.77% heavier than the B& x WQ cross
for body weight. The result of heterosis percentage revealed that heterosis estimates for body weight at
hatch, 4 and 8 weeks of age was positive and higher in the black FUNAAB Alpha male x white
FUNAAB Alpha female (B& x WQ). The main cross (W3 x BQ) had superior heterosis for body length
at hatch, 12 to 20 weeks of age.

Keywords: Diallel cross, general combining ability, heterosis, funaab alpha, growth traits.

Introduction

Indigenous chickens exist within the poultry population, and are extensively found under
scavenging systems in most rural regions (Osei-Amponsah et al., 2010). These chickens are
generally hardy and highly adapted to the various harsh environmental conditions of the tropics
(Addisu, 2012). Within the past four decades there have been different breeding programmes
aimed at genetic improvement of the Nigerian indigenous chickens. Genetic improvement of
poultry is most often based on selection and crossbreeding (Adebambo et al., 2011).
Crossbreeding as a tool permits manipulation of genetic variation in order to modify the gene
pool of the population in an attempt to obtain desired production traits (Soliman et al., 2016).
The FUNAAB Alpha breed is an improved Nigerian indigenous chicken developed from such
breeding programme. These chickens have varied plumage colours, mostly white, black and
barred. To sustain their use as breeding stock and development of different lines, it would be
essential to assess their gene effects. Usually for identification of superior genotypes for
production traits, it is imperative to carry out genetic analysis using diallel crossing, to estimate
the nature and amount of genetic parameters as well as the general and specific combining
abilities (Aly et al., 2015; Khalil et al. 2018). The present study was undertaken to investigate the
genetic effect of diallel cross (2x2) between two varieties of FUNAAB Alpha chickens.

Materials and Methods
Experimental Location and Study Period
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This experiment was conducted at the Poultry Unit of the Teaching and Research farm of Rivers
State University, Nkpolu Oroworukwo, Port Harcourt, Rivers State. The average rainfall in Port
Harcourt is 200.45m (Uko and Tamunobereton-Ari, 2013). The study lasted for a period of 20
weeks, between June 2017 and October, 2017.

Experimental Birds

The birds used for this study were FUNAAB Alpha Strain. The FUNAAB Alpha birds are
genetically improved Nigerian local chickens developed at Federal University of Agriculture
Abeokuta (FUNAAB) Ogun State by a PEARL Project. Sixty FUNAAB Alpha improved
Nigerian local chickens comprising thirty (30) black and thirty (30) white plumage hens between
17 and 18 weeks of age were sourced from the Poultry Unit of the Federal University of
Agriculture (FUNAAB) Abeokuta, Ogun State. The birds were randomly allocated into 6
replicate deep litter pens/strain. The floor was littered with wood shavings. After acclimatization
they were assigned into individual cages in a three tier battery cage at 19 weeks of age to ensure
accurate collection of data on individual basis.

Selection of parents and diallel cross

Sire and Dam selection: Six cocks each were selected from the white and black FUNAAB
Alpha population studied to serve as sires in the diallel crossing using semen quality traits
(volume, morphology, concentration, motility) as selection criteria, whereas all sixty hens were
mated due to the small size in population, thus no selection was practical.

Diallel cross: The selected birds were allocated randomly into four breeding groups as follows:
WW (WJ x W?), BB (B4 x BQ), WB (W x BY), and BW (B4 x WQ) respectively. Each
breeding group consisted of three sires and fifteen dams making a total of 72 chickens all
together. For the mating procedure, artificial insemination method was used to inseminate the
dams. A ratio of one sire to five dams in each group was used and this was replicated three times.
The insemination was carried out using a micro-pipette set at 0.2u. At the beginning of the
experiment, semen was collected from the selected sire and inseminated into the oviduct of the
dams in each breeding group. This was done thrice weekly to ensure high fertility.

Data Collection
Body weight and Morphometric Traits

Body weight and morphometric traits were measured and obtained from the progeny at intervals
of 4 weeks (from hatch to 20 weeks of age). The variables among others measured include;

Body weight: The body weight of each bird was taken with the use of an electronic weighing
scale in grams.

Chest Girth: This was measured as the width between two shoulder joints around the chest.

Body length: This was measured as the length between the lower ends of the rostrum maxillae
(beak) to the caudal tail (coccygeal bone) without feathers from body surface.

The body measurements were done using the description of (Teguia et al., 2008).

Data Analysis

Growth traits

Data were analyzed for variation between the crosses and within crosses (between progeny)
using the multivariate analysis of general linear model procedure with genotype (WW, BB, WB,
and BW) and Age (Hatch, 4, 8, 12, 16, and 20) as main effects. Interactions of these effects were
also analyzed. Significant means at P<0.05 were separated using LSD.
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Genetic parameter estimate
Heterosis: Heterosis was calculated on percentage of mid-parents

F1-— {[Pl + szfz}‘{mfm} x 100 Using mean, where F1 = the first cross and P1 or
P2 is a parent in diallel and reciprocal crosses, (William et al., 2002).
Heterosis % for cross (W x B) = {[W xB)— {Ovw+EE)} } J{(WW + BE)} /2 x 100}

General Combining Ability (GCA): The general combining ability (GCA) values were calculated
as the deviation of a specific genotype means from the overall mean for a trait estimated for the 4
diallel crosses. This implies that the GCA for (W x W) = {1/3*[(WW) + (W x B) + (B x W)] —
1/4* [(WW) + (BB) + (W x B) + (B x W)]}.

Results and Discussion

Results in Table 1 showed that at different weeks of age, body weight differed significantly
(P<0.05) among the four genetic groups. The white FUNAAB Alpha strain had heavier day old
weight in comparison with the black FUNAAB Alpha strain. In all crosses with white FUNAAB
Alpha was used as a dam, heavier body weights at hatch and other age periods were noticed. The
white FUNAAB Alpha (W x W parent genotype) was heavier (42.93g) than the Black FUNAAB
Alpha parental genotype (37.80g) at day old. In the main cross of WJ x BQ and reciprocal cross
of B& x WQ, the reciprocal (Bd x WQ) cross was 6.82% heavier than the W x BY at day old,
although at 20 weeks of age, the W& x BQ cross was 1.77% heavier than the B& x WQ cross all
for body weight. In all the growth traits studied, the White FUNAAB Alpha strain had better and
higher significance than the Black FUNAAB Alpha strain. Furthermore, it may as well indicate
that the underlying carotenoid pigmentation for white colour could possibly be linked with genes
that favour the development of the various traits studied (Evans and Sheldon, 2015). Body length
at different weeks of age was significantly different (P<0.05) among the four genetic groups,
with the white FUNAAB Alpha (12.20cm) having a superior value. The main cross (WJ x BQ)
had higher value of 12.26¢cm than the reciprocal cross (B3 x WQ) with value of 12.24cm, even
though the disparity was very small. Similar trend was noticed in all other morphometric traits
(CG, SL, etc).

Tablel Mean SE for growth traits at different studied ages from the diallel crossing of White and Black
FUNAAB Alpha strains

Trait GG Growth traits at different ages (weeks) P-Value

Day 4 8 12 16 20 Strain  Age SxA
Oold

BW WW 4293 187.86° 578.07° 991.50° 1021.14% 1024.14* 0.000 0.000 0.005
WB 41.00° 169.70° 548.67° 833.40° 844.10° 848.10°
BB 37.80% 151.60° 567.11° 750.78" 767.56° 771.33¢
BW 44.00° 184.70" 612.80° 819.00° 828.60° 833.10°

BL WW 12.20° 21.82*% 29.89* 37.72° 38.14° 3851° 0.000 0.000 0.076
WB 12.26° 20.77° 2859° 3895  39.30°  39.62°
BB 11.77% 20.03 29.00° 33.23° 3357  33.76°
BW 12.24° 2150° 29.36° 37.30° 37.65°  37.89°

CG WW 9.92° 1561* 2247° 29.29° 2973  20.86° 0.000 0.000 0.271
WB 10.15* 15.08° 22.20° 30.41* 30.79°  30.90°
BB 9.35¢ 14.76° 22.40* 26.26° 26.62°  26.71°
BW 9.82° 1525° 2226° 29.12° 2952  29.60°

SL  Ww 224 395 6.09%  7.54° 7.75° 7.84%  0.022 0.000 0093
WB 228  3.90° 5.67¢ 7.61° 7.75° 7.86°
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BB 2.20° 3.59° 6.02° 6.84° 7.02° 7.12°
BW 226° 4.03° 6.17° 7.42° 7.65° 7.74°
SC Ww 185 2.76° 3.54° 7.02° 4.44° 448" 0315 0.000 0.787
WB  2.05%  2.65° 3.64°  4.44° 4.52° 4.60°
BB 1.79°  2.46° 3.48° 3.94¢ 4.02° 4.07¢
BW 1.94° 2.86° 3.45° 4.02° 4.08" 4.12°

GG = Genotype group, BW = Body weight, BL = Body length, CG = Chest girth, SL = Shank length, SC = Shank
circumference, CL = Comb length, CH = Comb height, WW = White White, WB = White Black, BB = Black Black,
BW = Black White, S x A = Interaction of Strain and Age

The result in Table 2 shows that heterosis estimates for body weight at hatch, 4 and 8 weeks of
age was positive and higher in the black FUNAAB Alpha male x white FUNAAB Alpha female
(B& x WQ). At 12 — 20 weeks of age, negative heterosis was obtained. Negative heterosis was
obtained at 4 — 20 weeks of age for the main cross (WJ x BQ). The main cross (WJ x BQ) had
superior heterosis for body length at hatch, 12 to 20 weeks of age. Similar observations were
made with respect to chest girth, shank length, shank circumference, and comb length.

Table 2 Heterosis percentages of body weight and body morphometric for offspring at different studied
ages from the diallel crossing of white (WW) and black (BB) FUNAAB Alpha Strain

Trait GG Growth traits at different ages (weeks)
IxQ Day old 4 8 12 16 20
BW W x B 1.57 -0.02 -4.18 -4.33 -5.62 -5.53
BxW 9.01 8.82 7.02 -5.99 -7.35 -6.54
BL W x B 2.29 -0.74 0.03 9.76 9.61 9.64
BxW 2.13 2.74 -0.29 5.14 5.01 4.86
CG W x B 5.35 -0.69 -1.05 9.49 9.28 9.25
BxW 1.92 0.42 -0.78 4.84 4.77 4.65
SL W x B 2.70 3.45 -6.36 5.84 4.94 5.08
BxW 1.80 6.89 1.89 3.19 3.59 3.48
SC W x B 12.64 1.53 3.70 -18.98 6.86 7.60
BxW 6.59 9.57 -1.71 -26.64 -3.55 -3.63

GG = Genotype group; BW = Body weight; BL = Body length; CG = Chest girth; SL = Shank length;
SC = Shank circumference; CL = Comb length; CH = Comb height; W3 x BQ = White male x Black female; B3 x WS = Black
male x White female.

The result for estimates of general combining ability (GCA) is presented in Table 3. GCA
estimates were all positive for body weight in W x WS for hatch, 4 to 20 weeks of age while
they were all negative in B4 x BY cross in all the ages. Similar trend was noticed in body length
except for week 4 (0.263) that was positive for BB cross. Estimates of GCA for chest girth
recorded positive estimates for W& x WQ cross except week 8 (-0.023) that was negative;
however, all the ages for B4 x B cross were negative.

Table 3 General and specific combining abilities of growth traits at different ages from the diallel crossing of white
and black FUNAAB Alpha strains.

Trait GG Growth traits at different ages (Weeks)
General Combining Day Old 4 8 12 16 20
Ability (GCA)
BW ww 1.211 7.288 3.183 32.630 32.596 32.612
BB -0.502 -4.799 -0.470 -47.610 -51.93 -51.658
BL ww 0.112 0.333 0.07 1.190 1.198 1.228
BB -0.028 0.263 -0.226 -0.306 -0.325 -0.355
CG ww 0.153 0.138 -0.023 0.836 0.848 0.853
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BB -0.036 -0.145 -0.046 -0.173 -0.188 -0.197
SL ww 0.015 0.093 -0.011 0.171 0.174 0.173
BB 0.001 -0.027 -0.033 -0.062 -0.068 -0.06
SC ww 0.039 0.074 0.016 0.305 0.081 0.083
BB 0.019 -0.026 -0.004 -0.722 -0.059 -0.054

GG = Genotype group, BW = Body weight, BL = Body length, CG = Chest girth, SL = Shank length, SC = Shank
circumference, CL = Comb length, CH = Comb height, WW = White x White, BB = Black x Black, WB = White x
Black, BW = Black x White.

Conclusion and Recommendation

The diallel analysis of the White and Black FUNAAB Alpha strain showed that body weight was
affected by genetic group. There was negative heterosis observed in the crosses which could
have been a result of the genetic closeness of the parents and also an interaction between genes
of epistatic effect. Although crossing between white and black FUNAAB Alpha at varying ages
lead to high body weight. With the white FUNAAB Alpha as dam (B x W) the offspring had
superior body weight as compared to when the black FUNAAB Alpha was used as dam (W x B).
The FUNAAB Alpha should be crossed with other strains that are genetically divergent from it
so as to reduce inbreeding depression which may lead to low hybrid vigour.
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Abstract

This study examines the effect of up-grading the indigenous chickens with sire line cocks of
ShikaBrown parent chicken around Zaria. The study was carried out on small holder poultry
farmers who keep and practiced domestic chicken production. Well-structured questionnaire
were administered to obtain demographic data on the size of households and knowledge in
keeping domestic chicken in the villages. Data were collected, pooled together and analyzed for
average egg size, clutch number, percent hatch, mortality, and body weight at 20weeks from
2014 — 2017 on both pure indigenous chicken line (IC x IC) and cross between ShikaBrown sire
line (SG) with indigenous chickens (SG x IC). Results showed that average egg weight increased
significantly (p<0.05) from 35.11g (IC) to 41.08g (SG x IC), egg number per clutch (IC = 10; SG
x IC = <11) and significant difference (p<0.05) for average body weight at 20weeks (IC =
1057¢g; SG x IC = 1350q9). There was a change in the management system from extensive to semi
intensive while most of the flock plumage started becoming homogenous while there were
observed increase in shank length. There was no significantly difference (p>0.05) for mortality
and percent hatchability. In conclusion therefore, the indigenous chickens in Nigeria can be
improved by a well-planned cross breeding scheme with exotic chickens in villages which will
gradually improve the living conditions of the farmers.

Introduction

The indigenous chickenwhich was not selected deliberately has been identified for their poor egg
and meat production (Tadelle et al., 2003). However, well selected breed like the
ShikaBrown®chickens which is adapted to adverse environmental and some diseases conditions
produce higherbody weight, number of eggs and more meat than the indigenous chickentypes.At
the moment, the genetic diversity of the indigenous and exotic chicken breeds can be utilized by
cross breeding and up-grading schemes (Amao, 2017). The main purpose of crossing in chicken
is to produce superior crosses (hybrid vigor): to improve fitness and also fertility traits and to
combine different characteristics inwhich the crossed are valued for since crossbreeding exploits
genetic variation (Amao, 2017). Results from studies conducted in Nigeria revels that both body
weight and egg production at the smallholder level can be increased through intervention of up-
grading or crossbreeding in a semi-scavenging poultry model (Egahi et al., 2010). Furthermore,
body weight at sexual maturity, egg humber, egg weight and egg mass are better from offspring
of crosses when compared with the pure strains (Amin, 2008).

Therefore, the objective of this study was to elucidate the performance of indigenous chicken
and their crosses withShikaBrown®sire line on some performance traitsbased on the management
system among smallholder farmers in villages around Zaria Metropolis of Kaduna State.

Materials and Methods

The study was carried out in Zaria, a major city in Kaduna State, Nigeria. It stands at a height of
about 670m above sea level and about 640km away from the sea. It is located on latitude 11° 04

10


mailto:olutunmogunkayode@yahoo.com

Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

N and longitude 7° 33’ E. The climaticcharacteristic is that of tropical continental savannah
climate with a distinct wet, dry and harmattansseason. The average annual temperature is 24.9%
and an average annual rainfall of 1050mm (NIMET 2011).400 sexually matured
ShikaBrown®sire line (SG-98) cocks were obtained from the breeding unit of the Poultry
Research Programme, National Animal Production Research Institute, Shika, Zaria for
distribution in October 2014. Before and after the distribution of the cocks, a survey was
conducted from 2014 to 2017 using well-structured questionnaires to ascertain the size of
households identified to be involved in the smallholder domestic chicken production system in
the various villages. Subsequently, data were then collected for egg size, clutch number, fertility
percent hatch, mortality, and management system and body weight at 20 weeks. Data on average
egg weight and body weight at 20 weeks were analyzed using the general linear model procedure
of Statistical Analysis System program (SAS, 2002). Significant means were separated using
Duncan (1955) of the SAS package while simple descriptive statistics was used for the other
traits.

Results and Discussions

Table 1 show the study area (participating villages) and number of cocks allotted to each house
hold.The variation in number of cocks allotted wasinfluenced by the number keeping and
practicing some level of poultry rearing. The study areas were close to those of Abdulrashid et
al. (2018) that study some towns in Zaria metropolis which areclose to this present study.

Table 1: Villages and number of cock allotted

Name of village Number of cocks allotted
Rafin Gora 40
Biye 52
Bijimi 29
Kurku 35
Karfe 27
Tisbiri 17
Salanke 11
Mahuta 36
UnguwarGaladima 41
HayinGada 53
MarabanGuga 56
Total 397

Table 2: Performance evaluation of indigenous chickens and their crosses with SG cocks

Traits Pure line (IC x IC) Cross line (SG x IC)
Average Egg weight (g) 35.11+0.48" 41.08+0.55%
Egg number per clutch (eggs) 10 <11
Percent hatchability (%) 80 <90
Mortality from 0 — 20 weeks (%) 80 75
Management system Extensive Semi-intensive
Plumage Black, white, red, light Dark red, dark brown and
brown, mottled and dark ash golden
Shank length Short Long
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Avg. body weight at 20 weeks (g) 1057+25.11° 1350+27.28°

IC = Indigenous chicken, SG = ShikaBrown sire line

Table 2 shows the performance evaluation of indigenous chicken and their crosses with SG
ShikaBrown®sire line. The result showed that traits of interest increased significantly like the
average egg weight (IC = 35.11g; SG x IC = 41.08g), egg number per clutch (IC = 10; SG x IC =
<11) and the average body weight (IC = 1057g; SG x IC = 1350g). The result of average egg
weight is similar to that of Amao, (2017) were the author reported 43.22g for Fulani ecotype
(FE) crossed with Rhode Island Red (RIR) and attributed the improvement to cross breeding.
This finding is in consonance with the reports of Fassill et al. (2010) and Ajayi (2010) who also
attributed improvement in egg weight on crossing effects with exotic birds on local genotypes.
Hatchability and mortality had slight numerical changes. The high level of mortality recorded
was a major challenge which was attributed to predator’s attack (snakes, wild birds and rats) at
early age which is in agreement with the findings of Ajala et al. (2007) who revealed that
predators account for large mortality in rural areas.The management system changed from
extensive to semi-intensive while the plumage pattern changed to more homogenous colour of
dark red, dark brown and golden which is due to dominance gene of the cocks. Also, there was
increase in the shank length from short in the indigenous to longer shanks in their crosses.
Similarly, the hatchability in this study was similar to 98.25% reported by Amao, (2017) and
suggested that crossing local chicken with exotic breeds translates to up-grading of the
unimproved local chicken.

Conclusion

In conclusion, the performance of indigenous chickens can be improved by a well-planned cross
breeding scheme with exotic chickens in villages were large population of indigenous chickens
resides. This is appropriate for the fact that it willcontribution in increasing meat and egg
quantity.
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ABSTRACT

This study was conducted to determine auto-sexing potential in Rhode Island, Nigerian local chicken and their
reciprocal crosses. A total of 241 eggs were set in the incubator to determine the fertility, hatchability, % Hatch, %
dead in shell, % dead in cell and % deformed chicks in the four genotypes (Rhode Island Red (RIR) x Rhode Island
White (RIW), Rhode Island Red (RIR) x Rhode Island White (RIW), Nigerian Local Red (NLR) x Rhode Island
White (RIW) andNigerian Local Red (NLR) x Nigerian Local White (NLW). Only 94 eggs were hatched. Chi
square analysis was used to test colour inheritance of chicks. The chi square (X?) analysis revealed that both
RIRXRIW and NLRxRIW crossbred chicks were autosexed. The study concluded that selection for plumage colour
showed great potential in determining the probability of chicks being autosexed showed that the pure bred of
RIRXRIW and reciprocal cross of NLRXRIW showed great potential of producing autosexed chicks, while the
results on the direct of NLRXNLW and RIRXNLW suggest that the pattern of inheritance of plumage colour is not
simple. The study recommends further investigation to further ascertain the mode of plumage colour inheritance in
the Nigerian Local Chickens

Keywords: Auto-sexing, plumage

INTRODUCTION

In Nigeria, local Chicken production constitutes a significant portion of the chicken industry which is a major
contributor of animal protein in the national diet (Ayorinde, 1986). Neither local, nor exotic chickens possess clear-
cut superiority in the combination of productivity, adaptability, and resistance to local diseases which is desirable.
The Nigerian Local Chicken exhibits higher fertility and hatchability under natural incubation, and better adaptation
to the prevailing diseases, physical conditions and local management practices than exotic chickens. In addition, its
meat is perceived to have superior gustatory qualities. It is however less productive (meat and eggs) than its exotic
counterparts.

Reports have shown that the indigenous fowl possesses great potentials for genetic improvement through breeding
programme such as selection and or cross breeding (Omeje and Nwosu, 1983; Nwosuet al., 1985; lkeobiet al.,
1996; Adebambo et al., 1999; Peters, 2000; Adedeji et al., 2008, Adebambo et al., 2009). Cross breeding of the
local stock with an exotic commercial stock could take advantage of artificial selection for productivity in the exotic
birds and natural selection for hardiness in the indigenous birds (Adebambo et al., 2009). Moreover, birds with
better production performance can result from the combining ability of best performing exotic lines and the
indigenous chicken. The constraints for improving productivity are related to breeds unsuitable for the environment
and to diseases, bad management, lack of supplementary feeding and predators (Bagust, 1994). Crossbreeding of
local stocks with exotic commercial stocks will take advantage of systematic scientific selection for productivity in
the exotic birds and natural selection for hardiness in the indigenous birds.

With most animals it is relatively easy to tell the sex of the new-borns. The male reproductive organs are located on
the outside of the body and are relatively easy to see, even in new-borns. This is not the case with poultry. In male
birds the reproductive organs are inside the body cavity. This makes sexing newly hatched chicks difficult. Hence
the sex of chick at hatching came into existence as a result of specialization in the poultry industry.

Sex identification is very important in poultry production; enormous benefits have resulted from the ability to sex
day-old chickens, not only for hatcheries but for the poultry industry in general. The procedure has reduced the cost
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of rearing chickens by 50% which in turn has reduced labour and feed expenses. The advent of feather sexing has
allowed the meat chicken industry (broilers) to separate males from females for a quicker turn around. However
mode of inheritance of plumage colour of our indigenous local birds that shared marked difference from their
parents has not been reported in most indigenous birds and their reciprocal crosses with the exotic birds.

The inability to sex day old chicks of indigenous strains of chickens stands as a major huddle to their
commercialization. Therefore early sexing of indigenous chicken will lead to improved productivity of indigenous
chicken. Hence, the research was aimed to determine sex-linked colour sexing potential in Nigerian local chicken
and to determine if the chicks can be auto-sexed.

MATERIALS AND METHODS
Location of the study
The rearing of parent birds and hatching of eggs were carried out using the poultry facilities at the Department of
Animal Production, University of llorin. llorin is located between rainforest of the Southwest and Savannah
grassland of Northern Nigeria with co-ordinates of 8° 30' 0" North, 4° 33' 0" East. It lies on an altitude of 305m,
1001' above sea level, with annual rainfall, relative humidity and day temperature of 600-1200 mm, 65-80% and 33-
37° C, respectively.
Experimental animals and Management
A total of 241 eggs produced from different crosses of Rhode Island and Nigerian chickens (Table 1) were used for
the determination of fertility, hatchability and analysis of un-hatched eggs. The parent birds from which eggs were
obtained were kept in cages, the female birds were artificially inseminated with fresh semen and the eggs were
hatched in electric incubator. A total of 94 chicks produced from the hatchability experiment were put in cages in a
completely randomized design. The Nigerian local chicken used as parent stock was a mixed population of Yoruba
and Fulani chickens. A commercial chick marsh with a calculated Crude Protein content of 21.09% (CP) and
Metabolizable Energy (ME) of 2795 kcal/kg was fed to the birds for a period of 8 weeks and water was supplied
ad-libitum to all the birds. Other management practices such as routine medication and sanitation were as
recommended for chicken by NRC (1994).
Data collection
% fertility, Hachability of fertile eggs and hatchability of total eggs sets were calculated using the methods of
Mauldin (2003). The breakout analysis of culled eggs was done by visual appraisal as described by Lourens
et al. (2006). The identification of colour was done by visual appraisal.
Statistical analysis
Microsoft excel program was used to record all the data before preliminary statistical analysis were done. Chi
square (X) analysis was used to test whether the result obtained in the colour of chicks differed from expectation.
Table 1: Mating plan and number of chicks produced from different crosses of Rhode
Island and Nigerian local chickens

Sire Dam Number of eggs Chicks
RIR (4) RIW (8) 72 32
RIR (4) NLW (8) 51 28
NLR (4) NLW (8) 65 23
NLR (4) RIW (8) 53 11
Total 241 94

Number of birds in parenthesis, RIR = Rhode Island Red, RIW = Rhode Island White,
NLR = Nigeria Local Red, NLW = Nigeria local White

RESULTS
Fertility, Hatchability and Hatch-out Analysis
The Fertility, Hatchability and Hatch-out Analysis of eggs from Rhode Island, Nigerian local and their reciprocal
crossbreds are presented in Table 2. The fertility of eggs ranged from 72-89 percent while the hatchability of
fertile eggs and hatchability of egg set were 24-65 and 19-57 percent, respectively. Eggs from Rhode Island Red x
Rhode Island White chickens were better in fertility, hatchability of fertile eggs and hatchability of set eggs than
those from purebred local and crossbred chicken. The lowest hatchability was obtained in the crossbred
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NLRXRIW. The most common cause of un-hatched eggs was dead in cell; this was followed by dead in shell.
Both % deformed and % banger accounted for only 6-22 percent of un-hatched eggs in the four genotypes (Table
2).

Table 2: Fertility, Hatchability and Hatch-out Analysis of eggs from Rhode Island,
Nigerian local and their crossbreds
Genetic groups

Parameters RIRXRIW RIRXNLW  NLRXNLW NLRXRIW
Number ot eggs set /2.00 51.00 ©65.00 53.00
% Fertility 88.89 86.27 72.31 77.36
% Hatchability 51.56 65.19 51.06 24.39
% Hatch/egg set 45.83 56.86 36.92 18.87
% Dead in Shell 17.19 11.36 17.02 29.27
% Dead in Cell 28.13 15.91 31.92 43.33
% Deformed 6.06 10.34 20.85 0.00
% Banger 0.00 1.96 1.54 9.08

RIRXRIW = Rhode Island Red Male x Rhode Island White Female, RIRXNLW = Rhode Island Red Male x Nigeria local White
Female, NLRXNLW= Nigeria Local Red Male x Nigeria local White Female, NLRXRIW = Nigeria Local Red Male x Rhode Island
White Female

Plumage Colour Inheritance
Sex Linkage in Plumage Colour Inheritance
The results in table 3 shows that at a degree of freedom of 1 (df =1) and with an o level of 0.05 the crosses of
both the direct and reciprocal crosses were segregated based on the decision rule.
The crosses between RIRXRIW (0.00) and NLRXRIW (1.66) were auto-sexed, while crosses between
RIRXNLW (17.10) and NLRXNLW (9.56) are therefore rejected (H,) since the cross group of the Chi Square
calculated is greater than Chi Square Tabulated.

Table 3. Chi square table X? of pure bred and cross bred

Chi Square
Genotypes Calculated Tabulated
RIRXRIW 0.00 3.841
RIRXNLW 17.10 3.841
NLRXNLW 9.56 3.841
NLRXRIW 1.66 3.841

RIRXRIW = Rhode Island Red Male x Rhode Island White Female, RIRXNLW= Rhode Island Red Male x Nigeria local White
Female, NLRXNLW= Nigeria Local Red Male x Nigeria local White Female, NLRXRIW= Nigeria Local Red Male x Rhode Island
White Female

DISCUSSION

The fertility of eggs of the four genotypes were higher than 21.49-66.68 percent obtained by Bobbo et al.
(2013) in their work on comparative assessment of fertility and hatchability traits of nine genotypes of pure and
cross bred local chickens in Adamawa State. Fayeye et al. (2005) had obtained a fertility of 76 percent in an
earlier work on Fulani-ecotype chicken. The hatchability of fertile eggs in this study was however higher than
48 percent obtained by Fayeye et al (2005) for Fulani-ecotype chicken. According to Brillard (2003), the
fertility of an egg depends directly on the ability of the hen to mate successfully, store sperm, ovulate and
support the formation and development of embryo. It also depends on the ability of cock to mate successfully
and deposite adequate quantity of high quality semen (Wilson et al., 1979). Such variation in results of fertility
and hatchability is common in literatures because fertility and hatchability are influenced by a large number of
genetic and non-genetic factors such as feed variation (Mussaddeq et al., 2002; Lariviere et al., 2009), genotype
of embryo (King,ori, 2011), egg size, age and shell quality (King,ori, 2011).
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The hatch weight of RIRXNLW and NLRXNLW chicks in the present study were close to 27-28grammes
obtained by Fayeye et al. (2005) in their work on Fulani ecotype chicken. However, Bobo et al. (2013) reported
lower hatch weight of 7.00-25.62 grammes for straight and crossbred local chicks obtained from Adamawa
state. Such a wide range in hatch weight is common with studies involving animals of different genetic groups.
For instance, Khawaja et al. (2012) reported hatch weights of 20.9g to 31.3g in their work on Rhode Island,
Fayoumi and their reciprocal crosses.
The result of direct cross of the Nigerian local chicken (NLRXNLW) is in line with earlier research of Nwosu
and Ahana, (1987) that the local Nigerian chickens in Nigeria cannot be autosexed as autosexing characteristics
has not been developed in them, however the cross between the Rhode Island Red male and Rhode Island White
females can produce auto-sexed chicks at hatch as reported by ISA (2010). However the reciprocal cross
(NLRXRIW) showed great potential to be autosexed and findings was similar to that reported by Pricop (2009)
that new gene theory of sex determination based on the gene mechanism demonstrates that the females have the
gene responsible for the inheritance of plumage colour located simultaneously in chromosome Z.
CONCLUSION
Collectively, the result showed that chickens with superior live weight were those which resulted from the cross
between RIRXRIW and NLRXRIW respectively. The X result used in determining the probability of chicks
being auto-sexed showed that the pure bred of RIRXRIW and reciprocal cross of NLRXRIW showed great
potential of producing auto-sexed chicks, while the results on the direct of NLRXNLW and RIRXNLW suggest
that the pattern of inheritance of plumage colour is not simple. The study recommends further investigation to
further ascertain the mode of plumage colour inheritance in the Nigerian Local Chickens.
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ABSTRACT:

This study determined the bulk density (BD) and crude protein composition of protein feed ingredients
from the feed outlets in Owerri, Nigeria. Protein feed ingredients samples were collected from three
previously surveyed feed outlets (Fidelity, Elvon and Ceekings). Each sample was replicated thrice for
bulk density determination and twice for crude protein determination. Bulk desity and crude protein
composition values were analyzed using analysis of variance (ANOVA) Soya bean meal (SBM), full fat
soya bean meal (FFSBM), groundnut cake (GNC), foreign fish meal (FFM) and local fish meal (LFM)
were the available feed ingredients in these outlets. Bulk density values of these protein feed ingredients
ranged from 0.55g/cm® for SBM from Ceekings to 0.85g/cm® for FFSBM from Fidelity. Crude protein
(CP) values ranged from 40.13% - 49.58% and similar (p>0.05) CP values were recorded for FFSBM,
GNC and FFM from all the feed outlets. It is recommended that appropriate standard physical
composition be included alongside nutrient composition in the material listing of feed ingredients for
livestock in Nigeria.

Keywords: protein, bulk, density, feed and outlets

INTRODUCTION

Feed ingredients are of high economic importance in the rearing of commercial poultry not only because
it is primarily responsible for growth response of birds, but mainly because it represents the largest cost in
the production cycle (Avila et al., 1992). Types and sources of feed ingredients for poultry includes
energy (maize, sorghum, millet,), proteins (soya bean meal, groundnut cake, full fat soya, fish meal,
blood meal, cotton seed cake etc), fillers/industrial by-products (wheat bran/offal, palm kernel cake, rice
husk etc) and micro-ingredients which includes amino acids (lysine, methionine), macro-minerals (bone
meal, oyster shell, limestone, dicalcium phosphate etc), additives (toxin binders, etc), vitamins and micro-
minerals. (NIAS, 2017). The nutritional composition, physical characteristics and form of feed offered to
poultry at different ages and stages of growth have significant effect on the performance and subsequently
economic output.

Proximate analysis provides the capability to rapidly measure dry matter, crude protein, fibre, fat, total
ash and also the potential energy value (nitrogen free extract) of individual feed ingredients. (Poultry
Hub, 2018). According to Okoli et al., (2009), information on the proximate composition and sometimes
toxicology of novel feedstuffs have been used routinely, especially during animal feeding trials. Similarly,
the physical feed quality according to Jafanerjad et al., (2010) is considered to have a very significant
effect on broiler growth. Optimal feed intake is dependent on feed nutrient density and environmental
temperature while growth is emphatically dependent of feed intake which is in turn influenced by feed
form (Fasuyi and Odunoyo, 2015a). Biophysical characteristics such as bulk density (BD), water holding
capacity (WHC), Particle size (PS) and Specific Gravity (SG) on the other hand play important roles in
controlling feeding (Kryzakis and Emmans, 1995; Makinde and Sonaiya, 2007). Physical characteristics
of feed or feedstuff might be one of the hidden reasons why animals eat so much and yet have little yield
to the farmer or why some intensively kept animals eat below their productive requirement in the tropics
(Omede et al., 2011). According to Shelton et al., (2005) feeds with low bulk density may result in gut fill
before chicks can consume adequate feed to meet their nutrient needs. This reduced feed intake on a
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weight, but not volume basis results in a reduced nutrient intake, which may be the cause of the reduced
growth performance of chicks. In order words, nutritional content might be adequate but physical
characteristic could pose a hindrance to efficient and profitable production. According to Omede et al.,
(2012), the nutritional characteristics of finished ration is an aggregation of proximate, physical and
toxicological characteristics of individual ingredients used in compounding the ration, therefore, proper
understanding of all the raw materials and perhaps their relationships is imperative.

This study therefore, determined the crude protein and bulk density of protein feed ingredients obtained
protein feed ingredients obtained in feed outlets in Owerri, Nigeria.

METHODOLOGY

The protein feed ingredient samples used for this study were obtained from previously surveyed feed
ingredients outlets (Fidelity, Elvon and Ceekings) in Owerri in June, 2018. Two (2kg) of each protein
feed ingredient was collected into previously labeled cellophane bags and labeled according to the outlet
where they were obtained. Care was taken to ensure that samples were from stock that had not stayed
beyond 7 days in the feed outlet. The protein feed ingredients collected were: Soya bean meal, Full fat
soybean meal, Groundnut cake, Fish meal (foreign) and Fish meal (local). Each ingredient sample from
each outlet was replicated three times for determination of bulk density and two times for the crude
protein determination. Determination of the bulk density and crude protein composition of protein feed
ingredients were carried out in the Laboratories of the Department of Animal Science and Technology,
Federal University of Technology, Owerri, Imo State. However, crude protein determination was
concluded after digestion at Jagee Laboratory, Ibadan, Oyo State, Nigeria. In analyzing bulk density, the
method described by Makinde and Sonaiya (2007) and modified by Omede (2010).was adopted. The
crude protein compositions were determined using the by the Kjeldahl's method as described by AOAC
(1990). Means of data collected from the determined bulk density and crude protein composition of
protein feed ingredients were subjected to Analysis of Variance (ANOVA) (Little and Hills, 1978) and
where significant differences are observed, the means were separated using the Least Significant
Difference (LSD) according to Obi (1990). These statistical analyses were done using the SPSS 20 (2011)
package.

RESULTS AND DISCUSSION

Bulk density and crude protein composition data of protein feed ingredients from the three feed outlets
surveyed are presented in tables 1and 2, respectively.

Bulk density of protein feed ingredients from outlets in Owerri: Bulk density ranged from 0.55g/cm?®
for soyabean meal sample from Ceekings to 0.85g/cm® for full fat soya bean meal from Fidelity outlet
(Table 1). The bulk density values obtained in this study were higher than those reported by Omede et
al., (2011) perhaps as a result of the particle sizes of the ingredient samples. Similar (p>0.05) bulk density
values were recorded for soya bean meal and local fish meal obtained from all the feed outlets.
Ingredients samples from Ceekings produced the lowest bulk density values except for Foreign and Local
fish meals. Only full fat soya bean meal produced higher bulk density values than groundnut cake. Full fat
soya bean samples from the three outlets produced significantly (p<0.05) different bulk density values.
According to Fasuyi and Odunayo (2015b), different feed raw materials even within the same group had
different bulk density. Implication of this is that level of inclusion of each feed raw material in final feed
formulation should be influenced by these variations in physical characteristic and would influence the
ceiling of inclusion. (Omede at al., 2011).

Table 1: Bulk density of protein feed ingredients from outlets in Owerri (g/cm?®)

Protein feed ingredients  Feed ingredient outlets surveyed in Owerri SEM

Fidelity Elvon Ceekings
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Soya bean meal 0.65 0.58 0.55 0.048™
Full fat soya bean meal 0.85°% 0.70" 0.63° 0.009
Groundnut cake 0.75° 0.58° 0.57° 0.009
Fish meal (Foreign) 0.63? 0.56° 0.56" 0.025
Fish meal (Local) 0.56 0.62 0.59 0.039"™

®Means in a row without a common superscript differ significantly (P<0.05).

Crude protein of protein feed ingredients from outlets in Owerri

Crude protein values of soya bean meal, full fat soyabean meal and groundnut cake ranged from 40.13% -
49.58% (Table 2). Aduku (2002) reported 44% and 45%, respectively as CP content of soyabean meal
and groundnut cake which agreed with the trend observed in this study. Groundnut cake recorded slightly
higher CP values than Soyabean meal from all the feed outlets. Full fat soya bean, local fish meal and
groundnut cake recorded similar (p>0.05) CP values among the outlets. Soya bean meal and groundnut
cake samples from Ceekings had the highest CP value. Crude protein values from this study were lower
for groundnut cake, Soyabean meal and fish meal than those reported by FAO (2014). It was observed
that foreign fish meals from the three feed outlets had very low crude protein values than those previously
reported (Atteh, 2002; Aduku, 2004 and FAO, 2014).

Table 2: Crude protein of protein feed ingredients from outlets in Owerri (%)

Protein feed Feed ingredient outlets surveyed in Owerri SEM
Ingredients Fidelity Elvon Ceekings

Soya bean meal 46.72° 40.13° 47.55% 0.349
Full fat soya bean  41.18 41.54 40.88 0.194™
Groundnut cake 49.48 49.36 49.58 0.241™
Fish meal (Foreign) 25.66° 20.27° 25.54° 0.130
Fish meal (Local) 40.9 41.04 40.78 0.173™

®Means in a row without a common superscript differ significantly (P<0.05).

CONCLUSION

Variation in bulk density and crude protein composition of same ingredient even among the feed outlets is
indicative of the need to possible effect of processing and handling. It is recommended therefore, that
physical characteristics (bulk density) of protein feed ingredients should be considered alongside the
proximate composition (crude protein) in evaluating feed ingredients for poultry feeding.
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ABSTRACT

This study was conducted on one hundred freshly laid eggs from Japanese quails with the purpose of
predicting quail egg weight (EW) from some internal and external egg components, and also to have
accurate and reliable models, for the prediction of egg weight without the use of sensitive scale. The
following external (egg weight, egg width, egg length, shell thickness) and internal (yolk width, yolk
length, albumen height and Haugh unit) components were measured and the level of relationships
between them were determined. Level of affinity between egg components measured ranged from
0.054(Haugh unit vs. shell thickness) to 0.559 (Haugh unit vs. albumen height). Descriptive statistics for
the eight egg components considered were computed. Intercept and slope of regression between
variables were determined. Generated values were used in multiple, double and simple linear regression
equations, respectively. A total of ten prediction equations comprising three multiple, six double and
nine simple linear resulted from the data generated. All the equations developed can be used in egg
type quail operations. Each prediction equation with egg weight as the dependent variable will assist
poultry breeders and farmers in particular in determining the precise egg weight of eggs laid by birds on
the farm.

Key words: Prediction, dependent variable, egg components, models, Japanese quail

Introduction

Egg is a major poultry product and mainly composed of albumen, yolk and egg shells (Abanikannda and
Leigh, 2007). Compared to other sources of animal protein, egg is more affordable by the common man
which gives poultry more advantage over other livestock. The eggs are cheap and readily available
sources of protein in developing countries cannot be overemphasized and the contribution of major
constituents of egg i.e. albumen and yolk to dietary intakes of humans have been well documented (Orji
et al., 1998; Khurshid et al., 2005). Although
chicken eggs are currently most commonly eaten by humans, the eggs from other birds are also used for
daily consumption. For example Japanese quail eggs are gaining popularity in Europe and America,
ostrich eggs in South Africa (Horbaficzuk et al., 2008). Quail eggs are the eggs laid by various species of
quail, which are in the order Galliformes. Quail are mid-sized birds found in Europe, North Africa, the
southern United States and some parts of Asia. (Horbaficzuk et al., 2008). Quail eggs are much smaller
than average duck chicken egg, widely consumed and sold as novelty foods around the world and they
range from white to brown in colour and mottled (black and brown spots). The weight of an egg is a
direct proportion of aloumen, yolk and shell it contains (Pandey et al., 1986). Egg weight is an important
egg trait, which influences egg quality as well as grading (Farooq et al., 2001). In the egg processing
enterprises, the weight of eggshell, alboumen and the yolk that form the egg affect the amount and price
of the product (Altan et al.,1998). In the context of egg production, the quality of an egg, which is not
only known as the basic product in poultry activities by breeders, but also provided cheaply to
consumers, is dependent on internal (albumen weight and yolk weight) and external (shell weight)
quality traits. The use of prediction equations had been used by some researchers in poultry breeding,
Abanikannda et al., (2007); Galal (2007); Raji et al., (2008) and Olowofeso (2009) carried out the
development of some prediction equations which are useable in poultry production. Egg weight was
easily predictable from egg length and width as positive association among these traits existed (Farooq
et al., 2001). This provides an indication for prediction of egg weight from both external (Egg width, egg
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length, shell thickness) and internal (yolk width, yolk height, aloumen height and haugh unit) egg
components. Prediction of egg weight based on the level of relationship between both external and
internal components means there is a need to compute correlation and regression estimates between
these components.

Forecasting of egg weight without recourse to sensitive electronic scale has been a serious problem in
egg production enterprise. The high cost of sensitive electronic scale has made it imperative to develop
very simple and reliable mathematical relations for the prediction of egg weight based on the level of
relationship between external and internal egg components (Olowofeso et al., 2013).

Therefore, the objectives of this study were to estimate the relationship between internal and external
components of quail eggs and to develop some reliable prediction equations to estimate Japanese
quail’s egg weight using both external and internal components.

Materials and methods

This study was carried out at the Quail unit, Obafemi Awolowo University Teaching and Research Farm,
lle-Ife, Osun state, Nigeria which lies between latitude 7°27'59.99'N and longitude 4°33'59.99"'F
(Androni TS GPS). 400 day old chicks were gotten from National Veterinary Research Institute
Substation, Irewolede Local Government, lkire and were taken to the Teaching and Research farm,
where they were brooded from day old till 4 weeks of age. The quails were raised under favourable
environmental condition and were fed ad libitum with quail’s diet containing 24% protein and 2850 kcal
ME/kg energy in the first 4 weeks period and later 20% protein and 2800 kcal ME/kg energy. These birds
started laying at the age of 5 weeks. One hundred freshly laid quail eggs used for this study were
collected in the morning from the Quail unit of the Teaching and Research Farm, which were obtained
from one hundred and ninety female quails at 9 weeks of age. These freshly laid eggs were washed with
clean water and dried with towel to remove dirts and contaminants from the shell. They were arranged
on plastic egg trays, placed under fans to blow away tiny particle(s) which might be attached to the
eggshell.

Data Collection

Data were collected on egg weight , egg length, egg width, aloumen height, yolk height, yolk width, shell
thickness and haugh unit to determine the relationship between the internal and external components
and to develop prediction equations to estimate egg weight using both components.

Statistical Analysis

Correlation coefficient (R?) and regression coefficient (b) between variables were estimated with SAS
software (2002). Similarly, the prediction equations were developed using the linear function earlier
defined by Glover and Mitchell (2001) and depicted as: Y= (y- bx) + bX =>Y=y + b(X-x)

Where X and Y represent the independent and dependent variables respectively. When the values of
these parameters were incorporated into the linear function defined above, a total of fifteen prediction
equations were generated. Haugh unit (HU) was computed using: HU= 100 log (H+7.57- 1.7W°%).
Results and Discussions

Descriptive statistics for the egg components measured is shown on table 1. The mean weight of quail
egg (9.13g) in this study was lower than 11.28, 11.4, 10.2, and 10.34g reported by kul and seker (2004)
and Dudusola (2010) and higher than 7.041g reported by Mudhar (2011). Mean egg weight, egg length,
egg width, albumen height, , yolk height, yolk weight, shell thickness and Haugh unit were 9.13g, 2.97,
2.33,0.57,1.14, 2.18cm, 0.13mm and 100.57 respectively.

Table 1: Internal and external components of Japanese quail eggs

Parameters MeantSEM

Egg weight 9.13+0.06
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Egg length 2.97+0.01
Egg width 2.33+0.05
Albumen height 0.57+0.09
Shell thickness 0.13£0.03
Yolk height 1.14+0.08
Yolk width 2.18+0.01
Haugh unit 100.57+0.01

SEM= Standard error of the mean

The level of affinity between egg components considered is shown on table 2. Egg weight correlate
positively and significantly with egg width, egg length, yolk height and yolk width which implies that as
each of these components increases, egg weight also increases. The correlation between Egg Weight
and Egg Length (0.813), Egg Width and Egg Length (0.469) and Egg Weight and Egg Length (0.785) in this
study were similar to Kul and Seker (2004) who reported correlation of 0.80, 0.76 and 0.35 respectively.
The correlation between egg width and haugh unit was significant but negative. Egg width correlate
significantly and positively with egg length but negatively with haugh unit. This means as egg length
increases, egg width and haugh unit increase but egg width decreases. There was a positive correlation
between egg length and yolk height and also with yolk width which was significant. The negative
correlation between shell thickness and yolk width was significant. The correlation between albumen
height and haugh unit was positive and significant and the correlation coefficient between these
components for Japanese quail egg obtained in this study was not significantly different from the value
reported for these variables for chicken by Olowofeso et al., (2013). Lastly, there was negative
correlation between yolk width and haugh unit which was significant which implies that as haugh unit
increases, the yolk width also decreases.

Table 2: Levels of affinity between all egg components

Traits EW EWD EL ST YH AH YW HU
EW 0.81* 0.79* 0.00007 0.25**  0.25**  0.49* -0.67*
EWD 0.47* -0.067 0.12 0.24 0.49* -0.51*
EL -0.004 0.29* 0.17 0.46 -0.54
ST -0.08 -0.07 -0.20**  -0.05
YH 0.16 0.09 -0.097
AH 0.13 0.56
YW -0.32*
HU

*= Significant at p< 0.0001, **= Significant at p< 0.05; EW- Egg weight, EWD- Egg width, EL- Egg length,
ST- Shell thickness, YH- Yolk height, AH- Albumen height, YW- Yolk width, HU- Haugh unit.

Ten prediction equations developed based on the data generated in this study are shown on table 3. The
equations were ranked based on Akiake Information Criterion (AIC) and Cp statistics which are used for
selecting the most appropriate models that best predict the egg weight. Thirty nine prediction equations
were initially generated of which the best ten were selected using AIC. It was reported in the literature
that these generated equations are of immense importance to poultry farmers especially those with
interest in egg production (Olowofeso et al., 2013). The ten prediction equations for estimating quail’s
egg weight from egg components can be used by poultry breeders and farmers alike, however, use of
single trait in in vivo prediction is usually imprecise and produces lower coefficient of determination (R?)
according to Wawro (1990) and Raji et al., (2008), respectively. Based on the above assertion, multiple
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regression equations may be used in predicting desired variable(s) at a particular instance in an egg type
quail operation.
Table 3: Ten prediction equations developed for estimating Japanese quail’s egg weight

Variable Prediction equations for quail egg weight Rank
Y EW(ELAH,ST,YH,YW) -6.06+4.12EL+0.73AH+1.03ST+0.26YH+0.98YW I

Y EW(EL AH,YH,STYW) -5.91+4.18EL+0.76AH+0.965T+0.96YW 1]

Y ew(ELAH, YH,YW) -5.84+4.16EL+0.72AH+0.22YH+0.91YW 11
Yew(eLAH,YW) -5.72+ 4.21EL+0.74AH+0.90YW \Y;
Y ew(eLsT,vH, YW) -6.03+4.19EL+0.925T+0.36YH+1.01YW \Y;

Y Ew(eL, v, yw) -5.83+4.23EL+0.32TH+0.95YW VI
Yewi(eLst,yw) -5.81+ 4.27EL+0.83ST+0.99YW VI
Yew(eLyw) -5.66 +4.30EL+0.93YW VIl
Y EW(ELAH,ST,VH) -5.16+4.59EL+0.78AH+0.285T+0.17YH IX
YEW(EL,AH,ST,YH) -5.80+4.63EL+1.37AH-0.655T+0.13YH X

EW- egg weight, EL- egg length, AH- albumen height, ST- shell thickness, YH- yolk height, YW- yolk width.
Conclusion and recommendation

It can be concluded from the study that the correlation between egg weight and egg width, egg weight
and egg length were higher compared to others, meaning that they contributed more to the egg weight.
Also, a total of ten prediction equations were developed for the estimation of quail’s egg weight in this
study, the first three multiple regression equations are of outmost importance in predicting the quail’s
egg weight at all times. Other equations developed, that is equations IV through X can also be used in
the absence of sensitive electronic scale for egg weight determination.
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Abstract

The study was conducted to evaluate phenotypic characterization of dactyl thoracic index of Nigerian
indigenous sheep population. Four hundred indigenous sheep (of average age between 18- 24 months)
were sampled in major small ruminant markets, with one hundred sheep from each of the four
predominant breeds in Nigeria (Balami, Yankasa, Ouda, and WAD). Data were collected on body
measurements of the sheep which were used to estimate the dactyl thoracic Index (DTI) of the sheep. The
data were subjected to Univariate analyses using SAS (2004 ). Result revealed mean values which ranged
between 1.05 + 0.10 (dactyl thoracic index) and 78.23 + 2.49cm (chest circumference). Result also
revealed a relative high variability (coefficient of variation) with highest coefficient of variation obtained
for rump width (29.80%) and the lowest was recorded for dactyl thoracic index (9.85%). There were
significant effects (p<0.05) of breed on morphological traits of the sheep. However, the DTl was not
significantly affected (p>0.05) by breeds of the sheep. Result revealed significant differences (p<0.05)
between sex in all the variables, ram had higher values in all these variables. However, there was no
significant effect of sex on DTI of these sheep population. Based on the result of the study, it is concluded
that Nigerian indigenous sheep breeds are light meat type.

Keywords: Breeds, dactyl thoracic index, morphology, traits, variability
Introduction

Sheep have important social, cultural and structural roles in local communities particularly in developing
countries. Indigenous sheep and goat contribute over 98% of the total small ruminant population in Africa
(FAOSTAT, 2011). Sheep serve as on hand assets and are closely linked to the social and cultural life of
resource poor family. The highest sheep population in Nigeria was recorded in the northwest zones where
Kano was the highest population of about 2.6million heads and Zamfara recording the lowest population
of about 857000 heads. The southwest zone had about 1.1million heads of sheep with Edo having the
highest population 668410 heads (FMARI, 2002). Gefu et al., (1994) in a survey of old Anambra state
found that mean flock size was 2.4 million for sheep. Nigeria sheep population comprises of large breed
of flocks managed extensively under harsh environment and traditional conditions with large variation in
(Greoneveld et al., 2010).

There are generally considered to be four breeds or races of sheep native to Nigeria viz: Balami, Uda,
Yankasa and West African Dwarf (Ngere et al., 1979). Balami is the most predominant in the North
eastern part of Nigeria. It is predominantly white and hairy breed with a pronounced convex heat and dull
depression. Uda breeds occur throughout the Sahel Sudan vegetation zone of Nigeria. The coat colour is
extremely brown or black from forehead anterior to the limber abdominal girth and white posterior.
Yankasa breed is widely distributed in the Northern part of Nigeria. In size, it is the intermediate between
Uda and the West African dwarf sheep. The coat colour of Yankasa is typically white with black patches
around the eyes, ears, muzzle and sometimes feet. The West African dwarf is widely distributed in the
south Nigeria, the is small compact hardy sheep with a wide range of coat colour which maybe white,
black or brown or spotted black or brown or white coat. The breed is considered to be tolerant to
trypanosomiasis (Adu and Ngere 1979).

One of the difficulties in conserving a genetic resource is the lack of its characterization and knowledge
of the best production system for raising it (Edilberto et al., 2011). Phenotypic characterization of

27


mailto:herbyolar@gmail.com

Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

livestock generally refers to the process of identifying distinct breed populations and describing their
external and production characteristics within a given production environment (FAO, 2012). The
phenotypic variation in a population arises due to genotypic and environmental effects, and the magnitude
of phenotypic variability differs under different environmental conditions. Morphometric characters are
continuous characters describing body shape (Cervantes et al., 2009). According to Solomon et al. (2007)
morphological description is an essential component of breed characterization that can be used to
physically identify, describe, and recognize a breed, and also to classify livestock breeds into broad
categories. Thus, this study sought to evaluate the phenotypic characterization of dactyl thoracic index of
Nigerian indigenous sheep population

Materials and Methods

The study was conducted in Ibadan, the capital city of Oyo State, Southwest Nigeria. For this study, four
hundred indigenous sheep (of average age between 18- 24 months to ascertain sampling of animals that
are well and fully grown and developed ) were sampled in major small ruminant markets, with one
hundred sheep from each of the four predominant breeds in Nigeria (Balami, Yankasa, Ouda, and WAD).
Data were collected on body measurements of the sheep using flexible measuring tape following the
standard procedure as described by FAO (2012). Traits measured were withers height, body length, rump
height, rump width, chest circumference, chest depth, heart girth, hip width, chest width. These traits were
used to estimate the dactyl thoracic Index (DTI) according to Alderson (1999). The DTI is thus estimated
as: DTI = Chest circumference / Heart girth. Data were subjected to Univariate analyses using
UNIVARIATE and FREQ of SAS (2004).

Results and Discussion

Result of summary statistics of morphology and dactyl thoracic index of Nigerian indigenous sheep
population is presented in Table 1. Result revealed mean values which ranged between 1.05 £ 0.10
(dactyl thoracic index) and 78.23 + 2.49cm (chest circumference). Result also revealed a relative high
variability (coefficient of variation) with highest coefficient of variation obtained for rump width
(29.80%) and the lowest was recorded for dactyl thoracic index (9.85%). Low values obtained for
coefficient of variation for the result is an indication of good accuracy of the test low error in the results
as reported by Acourene et al., (2001) that the smaller the coefficient of variation, the better the accuracy
of the test and the smaller is the errors of the results. Low coefficient of variation had been reported in
earlier studies on goat (Popoola et al., 2018), sheep (Popoola and Oseni, 2018).

Table 1: Descriptive statistics of morphological traits of the indigenous sheep breeds

Variables (cm) Mean Standard deviation Coefficient of variation
Wither height 72.42 9.29 12.83
Chest circumference 78.23 12.49 15.97
Heart girth 74.81 9.90 13.24
Body length 62.53 8.88 14.21
Rump height 73.86 10.05 13.61
Rump width 22.13 6.59 29,80
Chest depth 20.05 5.88 29.31
Hip width 33.94 6.37 18.77
Chest width 75.37 11.98 15.89
Dactyl thoracic index 10.50 0.10 9.85

Table 2 shows the effect of breeds on the morphological traits and DTI of the sheep. There were
significant effects (p<0.05) of breed on morphological traits of the sheep. Uda had highest values of
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wither height, chest circumference, heart girth, body length, rump height, chest depth; highest value of
rump width was recorded in Balami. However, the DTI was not significantly affected (p>0.05) by breeds
of the sheep. Edilberto et al., (2010) reported that DTI may not be more than 10.5 in light animals, up to
11.0 in light meat animal and up to 11.5 in heavy meat type. Results of DTI for Nigerian indigenous
sheep (10.40-10.60) indicated that Nigerian sheep breeds are light meat type.

Table 2: Effects of breeds on morphological traits and dactyl thoracic index of indigenous sheep
population.

Variables (cm) Balami Uda WAD Yankasa SEM ()
Wither height 73.78° 77.92° 66.77°¢ 68.93°¢ 0.41
Chest circumference 79.63° 84.41° 73.41° 73.92°¢ 0.55
Heart girth 76.00° 80.04° 70.71°¢ 71.19°¢ 0.44
Body length 64.18° 64.91° 60.31° 60.38" 0.39
Rump height 75.50° 79.58° 67.05¢ 70.40°¢ 0.44
Rump width 22.70° 25.09° 19.46° 20.23°¢ 0.29
Chest depth 21.08° 22.11° 18.38"° 18.34° 0.26
Hip width 34.04° 36.80° 32.33°¢ 32.07°¢ 0.28
Chest width 76.08"° 81.93° 70.88°¢ 71.05°¢ 0.53
Dactyl thoracic index 10.50 10.60 10.40 10.40 0.11

Table 3 shows the effects of sex on morphological traits and DTI of Nigerian indigenous sheep
population. Result revealed significant differences (p<0.05) between sex in wither height, chest
circumference, heart girth, body length, rump height, rump width, chest depth, hip width, chest width.
Ram had higher values in all these variables. However, there was no significant (p>0.05) effect of sex on
DTI of these sheep population. The result of dactyl thoracic index of both sexes indicate that both ram
and ewe are light meat type.

Table 3. Effect of sex on morphological traits and dactyl thoracic index of indigenous sheep
population

Variables (cm) Ewe Ram SEM (%)
Wither height 67.82° 74.17° 0.41
Chest circumference 74.12° 79.80° 0.55
Heart girth 71.60° 76.03° 0.44
Body length 60.03° 63.48° 039
Rump height 69.45°" 75.53° 0.44
Rump width 20.64° 22.69° 0.29
Chest depth 18.44° 20.66° 0.26
Hip width 31.61° 34.83° 0.28
Chest width 69.93° 77.44° 0.53
Dactyl thoracic index 10.40 10.50 0.10
Conclusion

Based on the result of the study, it is concluded that there were significant effects of breeds on
morphological traits of Nigerian indigenous sheep. The DTI of the sheep was not affected by breeds of
the animals and Nigerian indigenous sheep breeds are light meat type.
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ABSTRACT

Animal-source foods are choice foods worldwide as they are relished for their tastes, aroma,
texture and nutritional values in both human and animal diet. Livestock systems occupy about 30
per cent of the planet’s ice-free terrestrial surface area. Animal source foods are rich in high
quality protein and other bio-available micro-ingredients like iron, zinc and vitamins A and B12
that could be deficient in the diets of low-income and undernourished individuals. The amino
acids in meat, milk and egg proteins are readily available and balanced to meet human
requirements. They also contain lipids; hence contribute to dietary energy supply. Meat as an
important source of protein in the diet of man cannot be overlooked. As a livestock product, the safety
depends on the health of the animal and the factors affecting its production which include animal shed
and environment, feeding and nutrition factors, slaughter house and slaughtering process with the
equipment, water supply, etc. This paper discusses these factors from the perspective of hygiene and its
safety for human consumption. It was concluded that ensuring on-farm health status of the animals is vital
to the quality of their products entering the food chain.

INTRODUCTION

Livestock can be defined as farm animals such as cattle, sheep, goat and chicken that are kept on a farm
as assets to a farmer with the aim of making profit or for domestic uses (Johannesen and Skonhoft, 2011).
An animal product is any material derived from the body of an animal. Examples are flesh, blood, milk,
eggs etc (Unklesbay, 1992). They are sources of animal protein for human nutrition. In general, hygiene
according to the World Health Organization (WHO), "refers to conditions and practices that help to
maintain health and prevent the spread of diseases (Buncic, 2006). Farm hygiene is the way of protecting
the farm environment by preventing the introduction and spread of microbes and diseases which may
adversely affect livestock.Optimising the health of animals increases productivity,and majorly protects
human health by ensuring that food of animal origin are safe for consumption. Poor hygiene affects not
only the farmer’s productivity in terms of quantity and quality of product but it also negatively impacts
the status of the country.Quality is expressed of as a degree of excellence; in terms of a product (farm
product in this instance), it is referred to as a specification or set of specifications which are to be met,
within given tolerance or limits, and which will make the product to be acceptable to the buyer at an
economic cost to the producer (David, 2005).This write up thus reviews the hygienic factors that
influence the quality of meat.

Keywords: animal products, meat, hygiene, quality

Meat and its Hygiene

Meat is defined as all parts of warm-blooded animals, in fresh or processed form, which are suitable for
human consumption in the Regulation (EC) 853/2004. Usually, the muscles of healthy animals are
essentially sterile at the point of slaughter (Krdmer, 2002). However, during slaughtering and processing
the meat surface is contaminated with a variety of microorganisms (Krdmer, 2002; Olsson et al., 2003;
Kleer, 2007). Meat hygiene programmes are primarily instituted to ensure that meat and meat products
are "safe and wholesome™. When meat is considered as spoiled, it is no longer acceptable for human
consumption which is mainly attributed to sensory changes e.g. in colour, odour, flavour, aroma or texture
(Mead, 2004; Singh and Anderson, 2004). Meat is among the most highly nutritious foods and a good
source of protein, fat and minerals. It is also a highly perishable product because cooked and especially
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raw meat is a good substrate for the growth and multiplication of harmful microorganisms. As a result,
several diseases may be transmitted to humans through the consumption of infected meat or meat
products.

Hygienic factors that influence the quality of meat

Building/ Facility (Housing)

Ideally the slaughterhouse should be located away from residential areas to prevent possible
inconvenience to dwelling-places either by way of pollution from slaughter wastes or by way of nuisance
from noise. There must be free access for animals to the site by road and the slaughterhouse should be
situated in areas where flooding is unlikely to happen. The number of animals to be slaughtered should
take into account the size of slaughter facility and the number of animals to be slaughtered is of great
importance to avoid sanitary problems due to overcrowding. Materials that are absorbent and difficult to
keep clean must not be used. Examples of unacceptable materials include wood, plasterboard and porous
acoustic-type boards. Walls should be provided with suitable sanitary-type bumpers or sloped curbs to
protect them from damage by hand trucks or lifters (Critical Design, Operational and Equipment
Guidelines for Licensed Abattoirs, 2012).

Lairage is a place where livestock are kept temporarily (Critical Design, Operational and Equipment
Guidelines for Licensed Abattoirs, 2012). This is a specific area inside the premises of a slaughter house
where the animals are conveyed for rest. Rest is an important factor because when animals are stressed,
carcasses of lower quality result from slaughter. There should be sufficient space for the animals and a
good supply of potable water for drinking purposes.

Feeding and nutrition factors

Traditionally, feed is preferably withheld from ruminants immediately before and during periods of
transporting to, and lairaging at, abattoir. However, water is offered to animals throughout the pre-
slaughter period. The reasons for feed withdrawal include difficulties which overfilled guts would cause
during dressing (evisceration) of slaughtered animals, as well as economic aspects (Gracey, et al., 1999).
Generally, the two main foodborne pathogens associated with beef, Salmonella and verocytotoxicE. coli,
do not proliferate in the rumen environment, except under conditions of extended starvation, which leads
to a reduction of the volatile fatty acids concentration (Rasmussen, et al., 1993). The higher occurrence or
levels of pathogens in rumen can increase their occurrence or levels in faeces, which increases microbial
beef safety risks associated with those animals. On the other hand, it could be expected that some feeds
(e.g. silage) increasing physical spread ability of the faecal excreta in the environment also could enhance
spread of microbial hazards both on-farm and during transport-lairaging.

Animal cleanliness

Microorganisms including foodborne pathogens present in cattle faeces are frequently transferred,
through direct or indirect routes to the hide, which is now recognised as the major source of microbial
contamination with these organisms. Total viable counts of bacteria, occurrences of inoculated marker E.
coli (Collis, et al., 2004),and prevalence of E. coli O157 (Elder, et al., 2000) on beef carcasses, all can be
significantly affected by, and even correlated with those present on respective hides. Also, it has been
demonstrated that degree of visual coat soiling has a significant effect on the contamination level of the
finished carcass (Byrne, et al., 2000; Hadley,et al., 1997).

Hygienic status of cattle hides significantly depends on maintenance of clean stables, and is also
influenced by type of their diet. It has been widely accepted that animal cleanliness is crucial to avoid the
introduction of potentially pathogenic microorganisms in the beef processing line, so it is necessary to
ensure that only clean cows are presented for slaughter (Bolton,et al., 1998).

Water supply

Water is a vehicle for the transmission of several agents of disease and continues to cause significant
outbreaks of disease in developed and developing countries (Kirby et al., 2003), several instances were
purported to have been affiliated with poor quality water. Since slaughtering is a process which generates
a lot of wastes, to cater for the good running of the processes and minimize contamination, there should
be a good supply of water of drinking quality to allow processing and cleaning procedures which will
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ensure hygienic quality products. Working routines should be planned in such a way as to economically
use the consumption of water because of waste water disposal (Kirby et al., 2003). It is also important to
ensure that water storage vessels are properly covered, and cleaned regularly to maintain the water in a
potable state.

Sanitation in the slaughter house

Sanitation may be defined as the process involved in the ensuring of good health by means of preventing
human contact with the hazards of wastes. Such hazards can be physical, microbiological, biological or
chemical agents of disease (Hui et al., 2003). The major goal for the food processing industries is to
provide safe, wholesome and acceptable food to the consumer and control of microorganisms is essential
to meet this objective (Baggenet al., 2003). In line with this, a slaughterhouse should be designed to
ensure the flow of operations from the live animal holding area through to discharge areas. Meat products
should, therefore, proceed progressively through cleaner areas of the operation, without backtracking to
areas where the product was previously handled. Edible and inedible areas must be physically and
operationally separate. Sources of meat contamination during slaughter may be classified as those
associated with the animal, processing practices, abattoir facilities and employees.

Equipment

Equipment for undergoing slaughtering process, have to follow certain norms and regulations, it has been
reported that such equipment have to be of non-corrosive materials, for example stainless steel. Structures
like tables, hooks and machines should be positioned such that, they will be easy to relocate to facilitate
cleaning and disinfection.

Slaughtering Processing

The hallmark for hygiene principle in processing is that the procedures considered as clean and unclean
should be efficiently separated. This requires a well-structured plant layout, where the purpose of any
structure should be the protection of the end product against accidental contamination (CAC, 1997).
Personnel

The personal hygiene of the workers is a primordial factor in slaughtering operations. The reason is
simply that, contamination of food and disease transmission, depend upon the human factor as well as on
the tools and mode of operation. Transfer of microorganisms by personnel particularly from hands is of
vital importance (Bloomfield, 2003). During handling, bacteria are transferred from contaminated hands
of workers to the food and subsequently to other surfaces.lIt is important to limit access into the premises
during the time of slaughter. All personnel that are allowed access should also be dressed in the
appropriate personal protective clothing, e.g. clean trousers and wearing appropriate waterproof aprons.
Boots should be worn with the trousers neatly folded inside. The hallmark is that the workers must strictly
abide to a formal code of hygiene.

Conclusion

Good hygienic practices (GHP) including provision of optimal animal health status in form of housing,
feeding, water supply etc enhance the animals’ resistance to infections, productivity and reduces on-farm
spread of food safety hazards, such as poor growth, diseases and unwholesome meat and meat products.
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Abstract

Improved tropically adapted chicken breeds (iTABs) are characterized as dual purpose, low-input high-
output birds suitable for smallholder poultry (SHP). A 592-bp of mitochondrial DNA (mtDNA) D-loop
region of 77 iTABs from six populations was amplified to assess the genetic differentiation of six iTABs
introduced to smallholder poultry farmers in Imo State, Nigeria by the African Chicken Genetic Gains
(ACGG) project. The specific objectives were to determine the level of polymorphism among and within
the breeds, origin, phylogenetic relationship and evolutionary distance between and among these
breeds. The haplotype diversity and nucleotide diversity of the iTABs were 0.80+0.025 and 0.391+0.013,
respectively. 14 haplotypes were identified from 62 polymorphic sites. These haplotypes clustered into
three clades with 99.7 % of the total maternal genetic variations occurring within population. Sasso and
Shika Brown had the least (0.385) genetic distance. The results indicate the existence of three distinct
maternal lineages from Southeast Asia, Indian subcontinent and Southwest China evenly distributed
among the iTABs. The high genetic diversity observed within population can be utilized for the long term
genetic improvement and stabilization of the breeds.

Keywords: mtDNA, smallholder-poultry, Phylogenetics, Polymorphism.

Introduction

The improved tropically adapted chicken breeds (iTABs) are low-input high-output chickens suitable for
smallholder poultry (SHP). The establishment of an effective long-term genetic improvement,
multiplication and delivery system is essential for the adoption and continuous supply of the iTABs to
SHP farmers. Understanding the genetic diversity and phylogenetic architecture of the iTABs using
mitochondrial DNA (mtDNA) will contribute to the development of the long-term genetic improvement
program. MtDNA is an extremely variable genome which has unique characteristics that make it an ideal
genetic marker (Avise, 2004).Therefore, this study was conducted to determine the level of
mitochondrial DNA polymorphism, and establish phylogenetic relationships among the iTABs introduced
to SHP farmers in Imo State, Nigeria.

Materials and methods

A total of 77 blood samples were collected from six populations of iTABs (Noiler (No), FUNAAB Alpha
(Fu), ShikaBrown (Sb), Kuroiler (Ku), Sasso (Sa) and Fulani (Fi)) from three African Chicken Genetic Gains
(ACGG) project sites in Imo State, Nigeria. Genomic DNA was extracted using standard phenol-
chloroform method.
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Figure 1: PCR Gel electrophoresis result of mtDNA D-loop region showing a 592-bp amplicon size for the
iTABS: Noiler (No), FUNAAB Alpha (Fu), Shika Brown (Sb), Kuroiler (Ku), Sasso (Sa), and Fulani (Fi), M=
200-bp molecular —weight size marker.

PCR reactions were conducted at 96°C for 15 mins, followed by 35 cycles consisting of 30 sec
denaturation at 95°C, 30 sec annealing at 56°C and 30 mins extension at 70°C, with final extension at
70°C for 5 mins using a Gene Amp PCR System 9700 (USA). The PCR products were electrophoresed (120
V, 20 min) on 1.5% agarose gels, and purified before sequencing. A 592-bp of the mtDNA D-loop region
was amplified, and sequenced (3730XL DNA Analyzer sequencer, Applied Biosystems) using primers
from Mobegi et al. (2005): L16750 (5'-AGGACTACGGCTTGAAAAGC-3’, accession No.: NC_001323,
Desjardins and Morais, 1990) as the forward primers and H547 (5'-ATGTGCCTGACCGAGGAACCAG-3’,
Accession No.: AB098668, Komiyama et al., 2003) as the reverse primer.

Genetic analysis: A 315-bp sequence fragment was subsequently analysed. FinchTV version 1.4.0
(www.geospiza.com/finchtv) was used to assemble, view and edit the sequences. The MEGA 7.0
(Tamura et al., 2015) was used to align the D-loop sequence to the Gallus gallus RefSeq (Accession
No:KX987152.1), following 1000 bootstrap replicates, a maximum Likelihood (ML) tree was generated. 3
D-loop sequences of Galliformes; Meleagris gallopavo, Cortunix japonica and Anas platyrhynchos
(Accession No: EF153719, AP003195 and MF069250, respectively), were the out-groups. Eight RefSeq of
Gallus sp. and two sub-species from the most common haplotypes of different clades found in Asian
domestic chickens were included in the analysis. Genetic distances and diversities were analysed using
Mega 7.0 and DnaSP 6.11.01 (Librado et al., 2017).

Results and Discussion
The 77 sequences from 6 iTABs populations generated 14 haplotypes from 62 polymorphic sites (Figure
2). All variable sites were due to substitution mutations, and 94.6% of these mutations were transitions.
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ure 2: Nucleotide polymorphism and their frequenues (N) based on the haplotypes. Vertically oriented
numbers indicate the RefSeq position, dots (.) indicate identity with the RefSeq, Hap 1-14are haplotype
numbers.

Results in Table 1 showed that the highest (H=10) and the lowest (H=5) number of haplotypes were
found within FUNAAB Alpha, and ShikaBrown/Noiler, respectively. The haplotype diversity (Hd) and
nucleotide diversity (Pi) within population ranged from 0.731 (Sasso) - 0.970 (FUNAAB Alpha), and 0.383
(Sasso) — 0.471 (FUNAAB Alpha), respectively while the Hd and Pi among population were 0.796+0.025
and 0.386+0.013, respectively.

Table 1: Genetic diversity indices of iTABs in Imo State

Among Within pop.

pop.
Diversity No Fu Sb Ku Sa Fi
indices
Number of sequences 77 12 12 14 13 13 13
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Number of sites 618 618 618 618 618 618 618
Polymorphic sites 62 180 188 184 174 189 183
Number of Haplotype 14 5 10 5 6 7 8
Haplotype diversity 0.80 0.82 0.97 0.81 0.85 0.73 0.90
(0.025) (0.025) (0.070) (0.0454) (0.065) (0.113) (0.067)
Nucleotide diversity 0.39 0.46 0.47 0.43 0.45 0.38 0.44
(0.013) (0.045) (0.045) (0.053) (0.040) (0.070) (0.045)
Sequence conservation  0.22 0.23 0.23 0.21 0.23 0.29 0.24
(22.3%) (23.3%) (23.1%) (20.8%) (23.1%) (29.9%) (23.8%)

Pop=Populations, No=Noiler, Fu=FUNAAB Alpha, Sb=ShikaBrown, Ku=Kuroiler, Sa=Sasso, Fi=Fulani, Number in
parenthesis () are standard error of the mean.

In this study, Hd were higher than the values previously reported for African chicken populations by
Adebambo et al. (2010) (Nigeria: 0.421), and Nwacharo et al. (2011) (Ethiopia: 0.374, Sudan: 0.413,
Uganda: 0.322). Among the populations under study, Sasso showed the highest sequence conservation
(29.2%) whereas FUNAAB-Alpha and Kuroiler both had the lowest sequence conservation (23.1%).
Diversity indices Table 1 further revealed high mtDNA polymorphism within populations and low among
populations. Table 2 shows that the highest genetic distance (0.457) was between Sasso and FUNAAB
Alpha, and lowest (0.385) between Sasso and ShikaBrown. It was observed that all the breeds shared a
common ancestry, with Sasso and ShikaBrown being more closely related. Furthermore, Analysis of
Molecular variance shows that 99.67% of the maternal genetic variation occurred within populations
while the remaining variation (0.38%) was found among populations.

Table 2: Genetic distance of the six iTABs in Imo State

No Fu Sb Ku Sa Fi
No 0.014 0.015 0.014 0.015 0.015
Fu 0.426 0.015 0.014 0.015 0.015
Sb 0.443 0.444 0.015 0.013 0.014
Ku 0.425 0.426 0.430 0.015 0.015
Sa 0.456 0.457 0.385 0.439 0.015
Fi 0.447 0.449 0.422 0.446 0.405

Below diagonal represents distance estimate (d); above diagonal represents Standard Error of Mean (SEM).
Analysis was computed in Bootstrap model. (No=Noiler, Fu=FUNAAB Alpha, Sb=ShikaBrown, Ku=Kuroiler, Sa=Sasso
and Fi=Fulani).

The phylogenetic analysis (Figure 3) grouped the iTABs into three main clades (clade I, Il and IV) out of

the seven clades identified in Asian domestic chicken (Bjornstad et al., 2003). Mobegi et al. (2006)
observed that the majority of haplotypes in West African village chicken populations cluster in clade 1V,

37



Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

100 | - Spadiceus

|l =. vamus
Hap 112
| S-pankiva
55 | =, 1arayettel

Hap (13
Hap 2¢1)
Hap 4(=21)

=.ovarus

Hap S

Hap 11 +Ref
Hap 7¢1)
Hap 2(16)
Hap 13¢1)
Hap 14¢1)

= Hap 3(24)
=a Hap S(=)
a7 | Hap 12¢3)

=. g. gallus

=0

se | - sonneratil
=.g. gallus

=. sonneratel
. 1arayetl
rAL g allopavo
<. Japonica
1a AL platymynchos

[S=T=1

Figure 3.Phylogenetic relationship of the iTABS constructed using the haplotypes.

Muchadeyi et al. (2008) observed two distinct clades amongst both Zimbabwe and Malagasy chickens,
while Adebambo et al. (2010) observed a single clade among Nigerian chicken populations, indicating a
closer history of domestic chicken between West African village chicken and iTABs, but difference
between Nigerian chicken and iTAB which suggests the absence of admixture. The phylogram revealed a
shared ancient lineage between iTABs and the individuals of Gallus species. A recent common ancestor
was observed between G. varius and iTABs haplotypes found in clade IV. Individuals in hap 11 (Sasso and
FUNAAB Alpha) were found to have an intermixed lineage with G. bankiva and G. lafayetii. This distinct
distribution patterns suggests that the divergent clades originated from divergent regions of Japan,
Serbia and the Indian subcontinent, which supports the theory of multiple origins in South and
Southeast Asia (Liu et al., 2006; Kanginakudru et al.,2008).

Conclusion and Recommendation

The high genetic diversity within the population can be utilized for further genetic improvement of the
breeds. This result can also guide in the conservation of the local germplasm, and evaluate the rate of
admixture within the iTABs.
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Abstract

A study was conducted to investigate the effect of age and sex on the hormonal status of the Nigerian
Local Chicken raised in the Teaching and Research Farm of the Rivers State University Nkpolu-
Oroworukwo, Port Harcourt. A total of forty (40) heterogeneous population of the Nigerian Local
Chickens were used in a Completely Randomized Block Design (CRBD). Blood samples were collected
from 10 males and 10 females from two different age groups (21 and 72 weeks). Hormonal assay was
conducted to ascertain the values of some growth and reproductive hormones. These includes; thyroxin
(T4), Triiodothyroxine (T3), Thyroid stimulating hormone (TSH). Prolactin (PRL), testosterone (TET),
estrogen (E), luteinizing hormone (LH), follicle stimulating hormone (FSH) and progesterone (PROG).
PRL, FSH, PROG and TET were significantly (p<0.05) affected by age while others were not significant
(p<0.05). Prolactin had higher value for birds under the ages of 21 weeks than 72 weeks of age with a
corresponding value of 28.35ng/ml and 8.64ng/ml respectively. Sex effect on hormones shown that, all
hormones studied were significant except Tri-iodothyronine (T3). Testosterone as observed in this study
was also influenced by age. Male birds unlike their female counterparts, 72 weeks of age recorded higher
means value of 4.14 £ 0.52 than those of 21 weeks of age (1.11 £ 0.07). Therefore, the study was able to
demonstrate the influence of age and sex on the status of hormones, particularly of those studied as
present in the Nigerian Local Chicken investigated.

Keywords: Local chicken, age, sex, growth hormones, reproductive hormons

Introduction

Domestic fowl was found to have originated from the wild ancestor of jungle fowl Gallus domesticus
from the Southeastern Asia around year (2000-3000 BC). During this period, four species of jungle fowl
are found which includes red jungle fowl (Gallus gallus), Ceylonese Jungle fowl (Gallus lafayetti), gray
jungle fowl (Gallus sonnerati) and the black or green jungle fowl (Gallus varius), and they are still in
existence (Atteh, 2004). Adeleke et al., 2011 reported that, the Nigerian local chicken is characterized
phenotypically using their body structure (naked neck) plumage color (black, white etc.) and feathering
pattern (normal, and frizzle feather). The Nigerian local chicken often possesses single comb and are
usually self-reliant and capable of withstanding harsh environmental condition, minimal management and
inadequate nutrition. They live largely on weed seeds, insects and feeds that would otherwise be a waste
(Vetmeyer, 1991, Apuno and Ibrahim 2011). Also, the local male chicken (cockerels and cocks) are
bigger in size than the hens (Ajayi and Agaviezor, 2009). The Nigerian local chicken is one of the major
sources of protein to the Nigerian people even though it has been reported to be small in size and grows
slowly but possesses good potential for egg and meat production (Omeje, 1983; 1985, Ogbonna et al.,
2002). Sex, age, nutrition, housing, stress and other environmental factors have been identified as factors
culpable of affect the hematological and biochemical parameter of animal (Balikei, 2007, Peters et
al.,2011). However, the status of hormone and its effect and functionality on the performance and
reproductive indices of the Nigerian local chicken in relationship with its exotic counterpart is still not
detailed. Therefore, this study was aimed at investigating the hormonal status of the local chicken with a
view of establishing its functionality with growth and reproduction.
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Materials and Methods

This study was carried out at the Poultry Breeding Unit of Teaching and Research Farm of the
Department of Animal Science. Rivers State University, Nkpolu-Oroworukwo, Port Harcourt. Port
Harcourt lies between latitude 7°00" and 7°53"N and longitude of 4°35" and 4°51" (Uko and
Tamunoberwton-Ari, 2013). A total of forty heterogeneous Nigerian local chickens were used for the
experiment, comprising of ten male and ten female each from two different treatment age groups of
twenty-one (21) weeks of age and seventy-two (72) weeks of age. The birds were raised in the Poultry
Breeding Unit of the Department of Animal Science under intensive system were feeding rations were
provided from commercial dealer and both the feed as well as water were given ad libitum. Blood
samples were collected from 10 males and 10 females each from age groups of twenty-one (21) weeks
and seventy-two (72) weeks of age. Blood collected was harvested into heparinized plastic tubes and the
tubes were labeled accordingly. Hormones assay was done for thyroxin (T4), triiodothyroxine (T3),
thyroid stimulating hormone (TSH), prolactin (PRL). Others include; testosterone (TET), estrogen (E),
luteinizing hormone (LH), follicle stimulating hormone (FSH), progesterone (PROG). These were
determined by enzyme immunoassay method, using commercial kits Stratus (DADE International
Incorporation in immune fluorescence apparatus BAXTER STRATUS II). The experiment was a
complete randomized block design (CRBD) in a 2x2 factorial arrangement. All data obtained were
subjected to Analysis of variance (ANOVA), using the multivariate analysis in General Linear Models
(GLM) of SPSS version 18. 2002

Results and Discussion

The hormone values of the Nigerian Local Chicken as affected by age are presents in Table 1. The result
showed that tri-iodothyronine (T3), thyroxin (T4), thyroid stimulating hormone (TSH) were not
statistically significantly (p>0.05). Among the hormones studied, only prolactin (PRL) and follicle
stimulating hormone (FSH) that were statistically significant (p<0.05). It was noted that prolactin value
was higher for birds under the ages of 21 weeks of age than 72 weeks of age birds with corresponding
values of 28.35 and 8.64 respectively. Also, the same trend was noticed for FST, 21 weeks of age birds
had higher values than 72 weeks of age birds, with corresponding values of 15.09 and 8.51 respectively.
Results from this study replicate the possible impact of age as a factor on the survival and general
performance of the Nigerian local chicken especially its reproductive capacities. This study confirms with
earlier investigation by Hall et al. (1985) on the normal range of prolactin hormones (10-40ng/ml).

Table 1. Least square means + SEM for hormones as affected by Age in the Nigerian local Chicken

PARAMETERS (nmol/l) AGE + SEM SL
21 weeks 72 weeks

Tri-iodothyronine (T3) 0.56 0.64 0.04 NS
Thyroxin (T4) 111 1.15 0.02 NS
Thyroid Stimulating Hormone TSH) 18.08 16.13 2.62 NS
Prolactin (PRL) 28.35° 8.64° 6.38 *

Follicle Stimulating Hormone FSH) 15.09° 8.51" 0.97 FHx
Luteinizing Hormone (LH) 17.12 18.01 4.54 NS

Means in the row having different superscript are significantly different (p<0.05) NS = Non-significant;
*P <0.05; *** P< 0.00

The hormone values of the Nigerian Local Chicken as affected by sex as presents in Table 2 revealed that,
all hormones studied were significant (p<0.05) except for tri-iodothyronine (T3). From the means
analyses table, thyroxin (T4) was observed to be significant (p<0.05) whereas prolactin (PRL) was highly
significant (p<0.01). Very highly significant (p<0.001) was observed for thyroid stimulating hormone
(TSH), follicle stimulating hormone (FSH) and luteinizing hormone. The result also recorded male birds
having higher values than their female as showed in the table below. The categories of hormones studied
(growth and reproductive hormones), male birds which were steadfastly noticed with higher values across
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the hormones studied, speaks no doubt about the possibly gender factors attributed to governing
differential physiological activities and status in higher animals. This result agreed with several authours
reports on haematological indices and assay of the indigenous local chicken Chineke et al., (2006), and
Adass et al., (2012). Kral and Suchy (2004), attributed male’s higher values to gonadal and
spermatogenetic development which occur during the period of sexual maturation and at the onset of
reproductive activity in breeder cocks.

Table 2. Least square means for hormones as affected by Sex in the Nigerian local chicken
associated by both male and female

Parameters SEX +SEM SL
MALE FEMALE

Tri-iodothyronine (T3) 0.65 0.542 0.04 NS
Thyroxin (T4) 1.17° 1.09° 0.02 *

Thyroid Stimulating Hormone (TSH) 25.3% 8.89° 2.62 falekl
Prolactin (PRL) 30.48° 6.50" 6.38 **
Follicle Stimulating Hormone (FSH) 17.06° 6.55° 0.97 il
Luteinizing Hormone 32.82° 2.32° 4.54 FHx

Means in the column having different superscript are significantly different (p<0.05)
NS = Non-significant; *P <0.05; **P<0.01

The results of effect of age on the female sex hormone values of the Nigerian local chicken as presented
on table 3. revealed that, progesterone was highly significant (p<0.01). Progesterone value was noted to
be higher (0.34) in 21 weeks of age birds than those of 72 weeks of age (0.29). Estrogen, though the
values were noted to be higher with birds of 72 weeks than those of 21 weeks of age but statistically not
significant (p>0.05). The results of effect of age on the male sex hormone (testosterone) value of the
Nigerian Local Chicken presented also in table 3. revealed that, testosterone was very highly significant
(p<0.001). Male birds of 72 weeks recorded higher means value of 4.14 + 0.52 than those of 21 weeks of
age (1.11 + 0.07). The effects of age on female reproductive hormone (progesterone and oestrogen) has
also established that, birds of the early age (21week of age) expresses greater values than those of 72
weeks of age for progesterone hormones in the Nigerian Local chickens as observed. The result was in
tandem with other authors (Onagbesan et al., 1999; Onagbesan et al., 2006; Tonderai et al., 2018). These
authours noted that, birds that are attaining puberty and early stage of sexual maturity tend to have high
reproductive hormones following the onset of follicular development and laying period, older bird on the
other hand, hormone production decreases following reduced reproductive activities.

Table 3. Least square means + SEM for Female hormones as affected by Age in the Nigerian indigenous
chicken

Parameters AGE SL
21 Weeks of age 72 weeks of age

PROG 0.34 +0.01° 0.29 +0.01° *k

Estrogen 33.44 £ 4.30 49.86 + 8.22 SN

Testosterone 1.11+0.07° 4.14 +0.52° falaled

Means in the column having different superscript are significantly different (p<0.05)
NS = Non-significant; **P<(0.01

Conclusion and Recommendations

From this investigation, it can be concluded that the production potential of domestic fowl is controlled
by several parameters, including those related to their reproductive potential. Production of table and
hatching eggs is crucial for poultry producers. The process in which egg number and egg components are
formed, the rate of lay, egg fertility and hatchability are dependent on a multitude of synchronized
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metabolic and physiological processes. The study therefore was able to demonstrate the influence of age
and sex on the status of hormones particularly those studied in the Nigerian Local Chicken investigated.
However, more hormonal research should be conducted in wider scope, probably in the molecular
architectural levels.

Reference

Addass, P.A., David, D.L., Edward, A., Zira, K.E. and Midau A. (2012). Effect of Age, Sex and
Management System on Some Haematological Parameters of Intensively and Semi-Intensively
Kept Chicken in Mubi, Adamawa State, Nigeria. Iranian Journal of Applied Animal Science
2(3), 277-282

Adeleke, M. A.Peters, S. O.,0zoje, M.O., Ikeobi, C.O. N., Bamgbose, A. M. and Adebambo O, A.
(2010). Growth performance of Nigerian local chickens in crosses involving an exotic broiler
breeder. Tropical animal health and production. DOI 10. 1007/S 11250-010-9747-3.

Ajayi, F. O. (2010). Nigerian Indigenous Chicken: A value Genetic Resources for Meat and Egg
Production. Asian Journal of Poultry Science. 4: 164-172.

Apuno, A. A., Mbap, S. T. and Ibrahim, T. (2011). Characterization of local chickens (Gallus gallus
domesticus) in Shelleng and Song Local Government Areas of Adamawa State, Nigeria.
Agriculture and Biology Journal of North America. 2(1): 6-14.

Balikei, E., yildiz., A., Gurdogan, F. (2007): blood metabolite concentrations during pregnancy and post
partum in Akkaraman ewes, small Rum, Res 67,247-251.

Chineke, C.A., Ologun, A.G. and lkeobi, C.O.N. (2006). Haematological Parameters in Rabbit Breeds
and Crosses in Humid Tropics. Pakistan Journal of Biological Sciences, 9: 2102-2106.

Hall, T.R., Harvey, S. and Chadwick, A (1986) Control of Prolactin Secretion In Birds: A Review.
General and Comparative Endocrinology. 62, 171-184

Kral, 1. and Suchy (2000). Haematological studies in adolescent breeding cocks. ACTA Vet. Brno. 69:189-
194

Onagbesan, O. M., Metayer, 1 S., Tona, K. Williams, J., Decuypere, E. and Bruggeman, V. (2006).
Effects of Genotype and Feed Allowance on Plasma Luteinizing Hormones, Follicle-Stimulating
Hormones, Progesterone, Estradiol Levels, Follicle Differentiation, and Egg Production Rates of
Broiler Breeder Hens. A Review: In Poultry Science 85:1245-1258

Peters, S. O., Gunn, H. H., Imumorin, I. G., Agaviezor, B. O., & Ikeobi, C. O. N. (2011). Haematological
studies on frizzled and naked neck genotypes of Nigerian native chickens. Tropical Animal
Health and Production, 43(3), 631-638. https://doi.org/10.1007/S11250-010-9743-7

Peters, S. O., Gunn, H. H., Imumorin, I. G., Agaviezor, B. O., & lkeobi, C. O. N. (2011). Haematological
studies on frizzled and naked neck genotypes of Nigerian native chickens. Tropical Animal
Health and Production, 43(3), 631-638. https://doi.org/10.1007/S11250-010-9743-7

Tonderai M., Michael C.and T

inyiko E.H. (2018) Effects of strain and sex on the behaviour of free-range slow-growing chickens raised
in a hot environment. Journal of Applied Animal Research. 46 (1), 224-231

Uko, E. D. and Tamunobereton-Ari, I. (2013). Variability of climate parameters in port Harcourt,
Nigeria journal of Emerging Trends in Engineering andvApplied sciences (JETEAS). 4: 727-
730)

Vietmeyer, N. D. (1991). Micro livestock: Little-known Small Animals with a Promising Economic
Future. National Academy Press, Washington, D. C. Mbap, S. T. and Zakar, H. (2000).
Characterization of local chickens in Yobe state, Nigeria. In: The Role of Agriculture in poultry
in poverty Alleviation. Abubakar, M. M., Adegbola, T. A. and Butswat, I. S. R. (Ed).
Proceedings of the 34th Annual Conference of Agricultural society of Nigeria. 15-19 Oct,
Bauchi, pp: 126-131

43



Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

Principal Component Analysis of Morphological Characteristics of Indigenous Chickens
in Borno State, Nigeria

Abdulyekeen O. ABDULRAHEEM, Abdulrazaq O. RAJI, Nurudeen K. ALADE, Jibril ALIYU,
Ibrahim D. MOHAMMAD
Department of Animal Science, Faculty of Agriculture, University of Maiduguri, P.M.B. 1069,
Maiduguri, Borno State.
e-mail of corresponding author:yekeeno@yahoo.com Mobile phone:08064001509

Abstract

Investigation on morphological characteristics of 198 normal feathered indigenous chickens of Central
part of Borno State, North East Nigeria was carried out using Principal Component Analysis. Value for
body weight (g), ornithological measurement (cm), wing span (cm), neck length (cm), back length (cm),
keel length (cm), tail length (cm), thigh length (cm) and shank length (cm) were 1491.11, 60.80, 64.36,
13.39, 21.45, 11.99, 20.80, 13.10 and 9.34, respectively. Males were observed with higher values than the
females. The first Principal Component (PC 1) accounted for the greatest percentage (46.67 %) and is a
descriptor of body weight, ornithological traits and wing span; the second Component (PC 2) accounted
for 17.35 % and is a descriptor of neck length, thigh length and shank length; the third Component (PC 3)
accounted for 11.12 %, of the total variance and it described keel length.

Key words: Principal Component Analysis, indigenous chickens, morphological characteristics, body
weight, ornithological measurement

Introduction

The indigenous chickens in Nigeria are good scavengers and foragers. They have good maternal qualities,
harder when compared with exotic breeds and have high survival rate with minimal care and attention
(Salako and Ige, 2006). To their credits as well, they are repositories of unique genes that could be used in
other part of the world (Adebambo, 2004) thus, the need for their conservation. Morphometric
measurements have been found useful in contrasting size and shape of animals (Mckracken et al., 2000);
Ajayi et al., 2008). However, correlations between body dimensions may be different if the dimensions
are treated as bivariates rather than multivariates. This could be traceable to the interrelatedness or lack of
orthogonality of the explanatory variables. Multivariate analysis such as Principal Component Analysis
would cater for this limitation (Yakubu et al., 2009). Principal Component Analyses are a weighted linear
combination of correlated variables, explaining a maximal amount of variance of the variables (Truxillo,
2003). This aids in data reduction, and breaks multicollinearity which may lead to a wrong inference in
these variables. Despite the rich genetic nature of the indigenous chicken ecotypes, there is dearth of
information on the description of their morphological traits in the North East, Nigeria using Principal
Component Analysis. This study therefore aimed at investigating morphological characteristics of
indigenous chickens in the Central part of Borno State, Nigeria using Principal Component Analysis.

Materials and Methods

Experimental site

Borno State lies between Latitudes 10°-13° N and Longitudes 12° — 15° E. A greater part of the
state lies on the Chad Formation. This State could be divided into broad relief regions;
hilly/mountainous area of generally over 600 m above sea level, which cover the south and
southeastern parts of the state; and plains of generally less than 600 m above sea level which
dominate much of the central and northern parts of the State. The rainfall varies from 700 to
1000 mm in the southern part and 300 to 500 mm in the north (Ayuba et al., 2003). Three
seasons can be identified in the State: the cool dry (harmattan) season (October to March); the
hot dry season (April - June); and rainy season (July - September). The hot season mean

44



Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

temperatures ranging between 39° and 40° C. Droughts are endemic. Two vegetation zones
identified are Sudan and Sahel savanna. Agriculture of both crops and animals is the mainstay of
the economy (Mohammad and Ahmad, 2014).

Experimental birds and morphological measurements

198 (male = 107, female = 91) adult normal feathered indigenous chickens were collected from
three Local Government Areas from the Central part of Borno State for the study. 71 chickens
were collected from Jere, 60 from Maiduguri and 67 from Konduga Local Government Areas.
Body Weight (BW) of the birds was determined using a measuring scale. Ornithological
Measurements (OM) was measured from the tip of the beak to the end of the tail when the bird is
laid down on its back. Wing Span (WS) is the distance between the ends of the longest primaries
with wings stretched. Neck Length (NL) was taken as the distance between the nape and the
insertion of the neck into the body. Back Length (BL) was taken as the length from the insertion
of the neck in to the body to the saddle. Keel Length (KL) was the distance between both vertical
of the sternum. Tail Length (TL) was measured from the tip of a central rectrix to the point
where it emerges from the skin. Thigh Length (TL) is the length from the notch of the shin bone-
femur joint, to shin bone tarsus joint. Shank Length (SL) was taken as the length from the notch
of the shinbone-tersus joint until the other end.

Statistical analysis

Data on morphological characteristics were analyzed using Statistical Package for Social Sciences (SPSS)
Version 20. The suitability of data for Principal Component Analysis (PCA) was tested using Bartlett’s of
sphericity and Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. Descriptive statistics of data
was performed using the same software and PCA option of factor analysis was carried out. Factor loading
was based on Eigen value of 1.00 and above, and the best descriptors were identified based on
communality extraction factors closest to 1.00. The varimax option of orthogonal rotation was used in the
rotation of the factor matrix.

Results and Discussion

The descriptive statistics of morphological characteristics of Borno State indigenous chickens was
presented in Table 1. The mean value for body weight (g), ornithological measurement (cm), wing span
(cm), neck length (cm), back length (cm), keel length (cm), tail length (cm), thigh length (cm) and shank
length (cm) were 1491.11, 60.80, 64.36, 13.39, 21.45, 11.99, 20.80, 13.10 and 9.34, respectively. These
values were higher in the males than females. The average body weight reported in this study (1491.1 g)
is similar to 1.44+0.34 observed by Ige et al. (2012) in Frizzle feathered. However, the value is lower
than 1.68+0.27 kg reported in Naked neck chicken (lge et al., 2012) and higher than 1.13 kg reported for
normal feathered by Ikpeme et al. (2016). The ornithological measurement (60.80 cm) reported in this
study is similar to 63.08+10 cm in Anak Titan (Ajayi et al., 2012) and lower than body length of
54.3+£0.046 obtained for normal feathered by Ajayi et al. (2012). The variations in values could not be
unconnected with the variations in the climatic condition of the experimental environments.

Principal Component Analysis

The observed Bartlett’s test (0.00) confirmed the suitability of the data for Principal Component Analysis.
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy observed (0.813) is higher than 0.60
considered adequate by Eydruran et al. (2010). The large communalities (0.631-0.856) are an indication
that a large number of variance has been accounted for by the factor solution. A scree plot of Eigen values
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Table 1: Descriptive statistics for morphological characteristics of indigenous chickens of Borno

State

Trait Mean Standard Deviation Male Female
Body weight (g) 1491.11 284.165 1685.05 1263.08
Ornithological measurement (cm)  60.80 9.128 65.51 55.27
Wing span (cm) 64.36 8.59 68.53 59.45
Neck length (cm) 13.39 2.08 14.23 12.40
Back length (cm) 21.45 2.24 22.41 20.32
Keel lenth (cm) 11.99 1.71 12.34 11.59
Tail length (cm) 20.80 4.02 22.56 18.72
Thigh length (cm) 13.10 2.19 14.00 12.03
Shank length (cm) 9.34 1.62 10.05 8.51

against their Principal Components is shown in figure 1. Table 2 showed Rotated Component Matrix,
Eigen values and percentage of variance. The Principal Components accounted for 75.14 %. The
Principal Components had Eigen values of 4.20 (PC 1), 1.56 (PC 2) and 1.00 (PC 3) which accounted for
46.67 %, 17.35 % and 11.12 %, of the total variance, respectively. The three factors were characterized by
high positive loadings. The first was on body weight (0.621), ornithological measurement (0.879), wing
span (0.792), back length (0.797) and tail length (0.854). It is a descriptor of body weight, ornithological
traits and wing span. The second was on neck (0.778), thigh (0.884) and shank lengths (0.629). Thus, it is
a descriptor of neck, and leg traits. The third was on keel length (0.903), a descriptor of keel length.

Scree Plot
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Figure 1

The first factor that accounted for the largest variance in this study maintains the usual trend in studies
that used Principal Component Factor Analysis as reported by Yakubu et al.(2009) in chicken and Shahin
and Hassan (2000) in rabbits. Ajayi et al.(2012) reported PC 1, PC 2 and PC 3 with high positive
loadings, respectively for similar morphological traits in indigenous chickens as reported in this study.
Conclusion

The three principal components (PC 1, PC 2 and PC 3) obtained in this study could be useful in
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Table 2: Rotated Component Matrix, Eigen values and percentage of total variance of Borno State
indigenous chickens

Component

Trait 1 2 3 Communality
Body weight 0.621 0.585 0.110 0.740
Ornithological measurement 0.879 0.189 0.035 0.810
Wing span 0.792 0.223 0.244 0.736
Neck length 0.274 0.778 -0.233 0.735
Back length 0.797 0.050 0.233 0.691
Keel lenth 0.181 0.086 0.903 0.856
Tail length 0.854 0.043 -0.015 0.731
Thigh length -0.067 0.884 0.214 0.832
Shank length 0.214 0.629 0.435 0.631
Eigen values 4.200 1.562 1.000

% of Total variance 46.67 17.35 11.12

evaluating these indigenous chickens for breeding and selection purposes. The selection of these chickens
for Principal Components will not cause a correlated response in terms of other Principal Components
since correlation between Principal Components is zero.
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Abstract

Ovocalyxin-32 (OCX-32) is a matrix protein found within the outer layers of the eggshell. Numerous
reports in the literature have identified association between variants in the gene encoding this protein
OCX-32 and various eggshell quality traits. Thus, OCX-32 is a candidate gene for eggshell traits in
commercial poultry populations. Sequencing of exon 1 and 2 of the OCX-32 gene in six Nigerian chicken
populations revealed 2 SNPs. Two polymorphic sites (-162T and T229G) were identified in broiler (a
commercial line) and Abuja populations respectively. However, SNPs T229G present in exon 2 caused an
amino acid change indicating that the polymorphic sites identified in the ABJ population probably
represent a small fraction of a more common polymorphic site found in the chicken populations.
Commercial broiler had unique variants indicating that more polymorphic site could possibly be found in
further study. High heterozygosity within a local Nigerian chicken and commercial broiler chicken
indicates selection pressure for certain variants both in the natural environment and during the breeding
program. The study also revealed absence of variants (low heterozygosity) within four Nigerian chicken
populations and the presence of Hardy- Weinberg equilibrium. This indicates that the three Nigerian
native chicken populations (Nsukka, Ogun and Abuja) had undergone little selection and random mating.
However, broiler, layer and heavy ecotype could be limited in SNPs due to small sample size. The T229G
polymorphism detected in Abuja chicken could be useful in genomic selection and expedite improvement
of meat production and egg production traits in Nigerian native chickens.

Keywords: OCX 32, SNPs, Diversity, Chicken, Populations

INTRODUCTION

Egg quality remains an important requirement for today’s market to guarantee the integrity of the egg and
to reduce the numbers of eggs lost on the way to the consumer. Approximately 6 to 8% of the total egg
production is not usable or marketable due to the poor quality of shells (Harms et al., 1996). Major
financial losses during routine handling and transport from producer to retail outlets have been recorded
(Hunton, 1995). The shell is the most obvious structure related to the safety and integrity as well as the
appearance of the egg and has been the focus of most attention for genetic selection. Indeed it is observed
that when comparing across traditional and commercial breeds, eggshell traits have been maintained in
comparison to other traits suggesting the breeding goals have been successful (Hocking et al., 2003).
Therefore, eggshell stability traits play a major role because only eggs with an intact shell are considered
salable. Thus, if egg quality, and specifically, eggshell stability, is guaranteed, the layer industry could
increase the number of salable eggs produced by each hen housed. Selection for egg quality has therefore
been an important component of the breeding strategy of companies marketing egg laying-type hens.

The eggshell is a highly ordered structure resulting from the deposition of calcium carbonate and an
organic matrix from the acellular uterine fluid (Nys et al., 2004). Ovocalyxin-32 (OCX-32), a 32-kDa
protein, is present at high levels in the uterine fluid during the terminal phase of eggshell formation and is
localized predominantly in the outer eggshell (Gautron et al., 2001). The timing of OCX-32 secretion into
the chicken uterine fluid suggests that it may play a role in the process of mineral deposition and in the
completion of the eggshell (Hincke et al., 2003). SNP in the intron region of the OCX-32 gene was
associated with the thicknesses of the mammillary layer (Dunn et al., 2008). Low egg production strains
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of Taiwanese country chickens expressed more transcripts of the OCX-32 gene compared with high
strains at egg-laying stages and suggested that the OCX-32 gene is a potential molecular marker
associated with different rates of egg production (Yang et al., 2007). These results indicate that the OCX-
32 gene might have a direct effect on egg quality traits. The objective of the present study was as to
identify a polymorphism of the chicken OCX-32 gene in different indigenous Nigerian chicken
populations.

MATERIALS AND METHODS

Collection of blood samples and DNA extraction

Blood samples were collected from the wing vein of a total of 180 Nigerian chickens (30each) consisting
of the Abuja, Nsukka, Ogun, Heavy ecotype, Layers and Broilers type chicken. The blood samples were
stored at -20°C until DNA extraction. Total genomic DNA was extracted using Quick-gDNA Mini Prep
kit of Norgen Biotek Corporation following the manufacturer’s protocol.

Primers and PCR amplification

Two pairs of primers were used for selective amplification of cOCX-32 gene based on the chicken OCX-
32 mRNA information (accession no. NM_204534) and genome sequences (accession no.
AADNO02021077) on chromosome 9 in GenBank. The primers were synthesized by Integrated DNA
Technology (USA). The primer sequences were:

F’- 5’GGCAGGACCCGAGCGAGGAGTT-3’; R’-5’"GGCTAAGGCGTGAGGACCGAAACC-3’
F’-5’GCCCACTGGTCAGAAAAGAA-3’; R’-5’CCTGCAGAGGAAAAGAGCTG-3’

Selective amplification of different regions of OCX-32 gene was performed using thermocycler
GeneAmp PCR System 9700 (Applied Biosystems, Foster City, CA, USA) and PCR reagents synthesized
by Norgen Biotek corporation Canada. PCRs were performed in a programmable thermocycler with the
following protocol: 94°C for 5 min; followed by 30 cycles of 94°C for 30 s, 55°C for 30 s and 72°C for 1
min; with a final extension step of 72°C for 10 min. Amplification of the different segments of cOCX-32
gene was confirmed by running the PCR products on 1% agarose gel and visualizing under UV rays.
Thirty microliters of each PCR product was purified and sequenced using the Big Dye Terminator v3.1
Cycle Sequencing Kit by standard protocol.

Sequence analysis

Chromatographs generated from sequencing were processed using Cluster W and sequence trimming was
carried out on BioEdit. Both forward and reverse primer sequences were then aligned using the ClustalW
multiple sequence alignment program (http://www.ebi.ac.uk/clusatlw/) to determine the presence of
genetic polymorphisms. Sequences were blasted against database on NCBI and reference sequences
acquired (NC_006096.5 and NP_989865.1).

RESULT AND DISCUSSION

DNA polymorphism

The intron/exon location (Loc), the affected cDNA and position of SNP in OCX 32 locus of the Nigerian
chicken are shown in Table 1. Variants were numbered according to their order of occurrence in the gene
sequence. Following the May, 2006 chicken genome build (WUGSC 2.1/gal Gal 3) at UCSC
(http://genome.UCSC.edu) the position of individual variant was determined.

Table 1: The affected cDNA and position of SNP in OCX 32 locus of the Nigerian chicken

Name Loc Position JF NSK OG ABJ HE LA BRL
OCX 32-1 Iy 22596162 - - - - - - T
OCX 32-2 E, 22596229 T T T G T T T
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Note; JF (Jungle Fowl), NSK (Nsukka), OG (Ogun), ABJ (Abuja), HE (Heavy Ecotype), LA (Layers) and BRL (Broiler)

The Populations of Nigeria Chicken differed slightly in terms of number of variants found within and
between populations. Only two polymorphic sites were found among the populations used in the study.
The two polymorphic sites (-162T and T229G) were identified in BRL (a commercial line) and ABJ
populations respectively, however only SNPs T229G present in exon 2 caused an amino acid change
indicating that the polymorphic sites identified in the ABJ population probably represent a small fraction
of the more common polymorphic site found in the chicken populations. Commercial broiler had unique
variants indicating that more polymorphic site could possibly be found in further study.

SNP Detection

SNPs and their locations in OCX 32 gene sequence among population of Nigerian native and commercial
chicken are shown in table 2. One novel SNP (-162T) was found in this study. The novel SNPs (-162T)
discovered in this study differed from those reported earlier, while the other SNPs (T229G) had been
reported earlier (Takahashi et al., 2010). SNP T229G found in ABJ brought about change in amino acid
(leu83Arg), while SNP — 162T also found in commercial broiler did not cause change in Amino acid.
SNP T229G had been reported earlier to be in linkage disequilibrium (LD) with five other variants
present in exon 2 (Fulton et al., 2012). Those six variants always appeared together. Hence the SNP
T229G can be used alone to identify the genotype of the entire cluster. For the size of 305 bp analysed in
this study, there is one SNP in an average of 152 bp sequence of chicken OCX 32.

Table 2: SNPs and their locations in OCX 32 gene sequence among population of Nigerian native
and commercial chicken

Position Location N.N.change Codon and AA change
22596162 Intron 1 g->T None
22596229 Exon 2 T>G CTT>CGT:p.leu83Arg

CONCLUSION AND RECOMMNDATION

The result suggested that very low heterozygosis was observed between populations. In conclusion only
three chicken populations (Nsukka, Ogun and Abuja) followed the Hardy Weinberg equilibrium,
indicating that the three Nigerian native chicken populations (Nsukka, Ogun and Abuja) had undergone
little selection and random mating. However, Broiler, Layer and Heavy ecotype chicken with selection
pressure, could be limited in SNPs due to small sample size. The T229G polymorphism detected in Abuja
chicken could be associated with meat production and egg production traits in Nigerian native chickens
and therefore should be a subject for further enquiry.
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Abstract

Nigeria has a huge potential for cattle production but sadly this has been poorly developed. This
is partly attributable to the poor utilization of assisted reproductive technologies (ART) in dairy
and beef cattle breeding and production. These technologies generally include artificial
insemination (Al), multiple-ovulation, embryo transfer, in vitro fertilization (IVF), sex
determination, cloning and genetic engineering. ARTs have been applied extensively in the
yearly production of millions of cattle in many developed and developing countries worldwide.
This review highlights the applications and potentials of ARTSs in cattle production and suggests
how stakeholders in the Nigerian cattle industry can exploit these potentials. It is clear that the
utilization of ARTs will enhance national livestock productivity so the Nigeria can feed her
growing population and possibly increase her foreign exchange earnings by becoming a
livestock-exporting country.

Keywords: assisted reproductive technologies, cattle production

Introduction
Nigeria has a current estimated human population of 198 million based on figures released by the
National Population Commission (National Population Commission, 2019). On the other hand,
the National Agriculture Sample Survey in Nigeria reported an estimated national cattle
population of 19 million (National Agriculture Sample Survey, 2011). This is considered to be
grossly inadequate in meeting the national human demand for meat, milk and other cattle
products or in contributing to the gross domestic product (GDP). For instance, Nigerian’s
production of 0.6 million tons of milk per annum is comparatively one of the lowest in the world.
This meets about 34% of the estimated annual milk consumption of 1.7 million tons.
Consequently, Nigeria has to spend an average of 480 million US Dollars on the importation of
milk annually (PricewaterhouseCoopers Report, 2017). Furthermore, the National Bureau of
Statistics reported that about 63% of Nigerians live below the poverty line (National Bureau of
Statistics, 2016). Therefore, the low availability and high cost of livestock and animal products
means that many Nigerians are unable to meet their minimum daily animal protein intake.

High reproductive efficiency is essential for profitable beef and dairy cattle production.
In Nigeria, poor nutrition, prevalence of cattle diseases, and the practice of nomadic pastoralism
have been associated with low cattle productivity (Ducrotoy et al., 2016;
PricewaterhouseCoopers Report, 2017). Furthermore, more than 99% of dairy cattle reared in
Nigeria are the local indigenous breeds such as Bunaji, Rahaji and Sokoto Gudali whereas
foreign breeds including Friesians, Jerseys and Brown Swiss, and cross breeds account for less
than 1% (PricewaterhouseCoopers Report, 2017). Although these local breeds are genetically
adapted to the tropical environment (Mwai et al., 2015), they produce far less milk than their
foreign counterparts which has been attributed to genetic composition and to some extent
management practices by dairy cattle farmers (Saleh et al., 2016). For instance, the average liters
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of milk produced per day was 30.15 and 1.57 for the Friesian and Bunaji breeds, respectively
(Saleh et al., 2016). This low productivity is worsened by poor use of modern reproductive
techniques, and the lack of planned and selective breeding for improved genetic potential and
maximal productivity. Instead, there is indiscriminate breeding in cattle herds resulting in
decreased reproductive potentials and the spread of diseases. Therefore it is overdue for an
increase in the exploitation of modern methods of animal breeding and reproduction, if ever
Nigeria hopes to overcome her shortcomings in cattle and other livestock productivity.

Assisted reproductive technologies (ART)

Assisted reproductive technologies (ART) are applied extensively in many parts of the world in
humans and animals to advance our knowledge of reproductive processes and to promote
reproductive efficiency. These technologies generally include artificial insemination (Al),
multiple-ovulation, embryo transfer, in vitro fertilization (IVF), sex determination, cloning and
genetic engineering (Ball and Peters, 2004). In the cattle industry, ARTs were initially developed
to increase the production of calves from parent cattle with high genetic potentials, but now offer
many opportunities for beef and dairy cattle production.

Oestrus synchronization

Synchronization of oestrus involves the use of pharmacologic means to control oestrus and
ovulation in farm animals. Generally the techniques are based on either the artificial induction of
premature luteolysis using luteolytic agents, or the administration of progestagens to temporarily
suppress ovarian activity. Synchronization offers several management advantages and facilitates
the maximal and batch managements of Al and calving in cattle herds, thereby increasing
productivity and decreasing costs in dairy and beef cattle production (Pineda, 2003).

Artificial insemination (Al)

Acrtificial insemination is the introduction of live spermatozoa into the genital tract of the female
to cause fertilization by means other than natural mating. Semen from bulls can be extended and
preserved at 4-5 °C for a few days or frozen in liquid nitrogen at -196°C for years or decades.
Semen from a few high-performance bulls can be used to breed large numbers cows leading to
rapid genetic improvement and dissemination of new breeds within cattle populations (Ball and
Peters, 2004). Movement of preserved semen instead of live bulls would also improve trade,
reduce production cost and also decrease the spread of cattle diseases usually transmitted by
direct contact between cattle.

Multiple ovulation and Embryo transfer (MOET)

Multiple-ovulation (superovulation) is a pharmacologic technique applied to increase the number
of oocytes released at ovulation, usually by 2 to 10 fold, thereby increasing the potential number
of embryos. On the other hand, embryo transfer (ET) refers to the techniques by which embryos
are collected from a female (donor) and transferred into the uterus of another female (recipient)
where they develop to term. Typically, a cow ovulates a single oocyte during each reproductive
cycle, and therefore may produce only 8 to 12 calves in her reproductive lifetime. However,
utilizing the technology for MOET, it is possible to obtain 30 to 40 calves from a single cow
over a period of a year (Pineda, 2003). Through ET, the numbers of imported highly valuable
and scarce cattle breeds could be multiplied rapidly, leading to increased genetic improvement of
cattle populations (Thomasen et al., 2016). Highly valued cows that are injured or too old to
carry normal pregnancy could also be made to continue producing calves via ET, rather than
these animals being culled or sold for slaughter. Natural twinning ranges from 1-2% in beef
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cattle, but the efficiency of beef production could be also be increased in intensively managed
farms by inducing twinning using ET. This technology also offers commercial advantage to
farmers via a lower cost of importation of cryopreserved embryos compared to live cattle.

In vitro fertilization (IVF)

In vitro fertilization (IVF) is a technology via which oocytes are matured and fertilized outside of
the female. The resulting embryos are then transferred back to the same or different females for
development. Mature oocytes can be collected by flushing the oviducts shortly after ovulation.
Alternatively, immature oocytes can be obtained from abattoir ovaries or by aspiration of pre-
ovulatory follicles via ovum pick up (OPU) from live cows (Ball and Peters, 2004). The
technology offers the potential for large numbers of in vitro produced embryos together with
exciting opportunities for other technologies in cattle reproduction such as sex determination,
cloning and genetic engineering.

Sex determination

This technology is useful when calves of a particular sex are considered to be more valuable than
those of the opposite sex. For instance, dairy farmers would prefer most of their calves to be
female (replacement heifers for the milking herd) whereas beef farmers would prefer bull calves
for their higher body mass and beef production potential. Sex could be determined either by
semen sexing or embryo sexing. Sexed semen could be applied in farms to inseminate cows with
the aim of producing calves of the required sex, or for the fertilization of oocytes in vitro to
produce embryos of the required sex. Sexed embryos could also be transferred to recipient cows
to produce calves of the required sex (Pellegrino et al., 2016).

Cloning

These technologies involve embryo splitting or the use of nuclear transfer to produce genetically-
identical twins or large numbers of cloned cattle. In the nuclear transfer technique, a cleavage
stage embryo is split into individual blastomeres, which are then fused individually to enucleated
oocytes. The resulting zygotes are then cultured and transferred to recipient cows for
development to term. This offers the potential for the production of large numbers of genetically-
superior cattle to drive increased dairy and beef production (Pineda, 2003).

Genetic engineering

This technology involves transferring a selected gene into an embryo so that the resulting
offspring carry and express that gene later in life. Animals that carry a copy of a desired foreign
gene are referred to as being transgenic (Pineda, 2003; Carlson and Lancto, 2016). In Africa, and
particularly Nigeria, genetic engineering of bovine embryos may offer opportunities for the
production of cattle that retain the genetic predisposition to hardiness, adaptation to the tropical
environment and tolerance to tropical diseases while incorporating genetic potential for rapid
growth and increased milk and beef production (Mwai et al., 2015).

Potential Interventions

There has been a significant increase in the utilization of ARTSs, particularly Al and MOET, in
the production of millions of cattle in many developed and developing countries worldwide. This
has led to a tremendous increase in both dairy and beef cattle production in several countries
such as the United States and Brazil. In Nigeria, Al has been routinely performed since 1978 at
the national animal production research institute (NAPRI), Zaria. Al is also performed in a few
private commercial cattle farms. Unfortunately, these efforts impact a small proportion of cattle
population in Nigeria. A recent study in Northern Nigeria also revealed poor extension contact
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among dairy farmers, blocking the farmers from access to sources of improved dairy cattle
technologies (Saleh et al., 2016). Tertiary institutions in Nigeria also present platforms for the
utilization of ARTS in research that can improve animal reproduction and productivity. Many of
these institutions have made considerably efforts in some areas of animal production, and in the
treatment of reproductive diseases. Regrettably, there is a low potential for the application of
ART, partly due to the absence of a number of equipment and facility but mainly due to shortage
of human skill or training.

Clearly, an intensive application of ARTs will assist in the improvement of reproductive
efficiency and productivity in dairy and beef cattle farming in Nigeria through several
approaches. Skills in ARTs should be incorporated and exploited in both teaching and research
in veterinary and animal science institutions. Subsequent research findings should also be
utilized by the stakeholders in the cattle industry (government agencies and cattle farmers) to
improve cattle productivity. In addition, there should be provision of adequate trainings,
workshops and extension services in the use of ARTs to both the public and private sector
participants in the cattle industry. Finally, the Nigerian government should discourage nomadic
pastoralism with its attendant human conflict, while encouraging cattle ranching and the
application of ARTSs in cattle production.

In conclusion, it is important to note that whilst the focus here is on cattle, the principles
and skills of ARTs are equally relevant to other livestock and animal species including sheep,
goat, pig, horse, dog, cat, poultry and wildlife. Nigeria has a huge potential for cattle and other
livestock production but sadly this has been poorly developed. It is clear that the utilization of
ARTs will enhance national livestock productivity so the Nigeria can feed her growing
population and possibly increase her foreign exchange earnings by becoming a livestock-
exporting country.
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Abstract

The study involving age estimation using horn distance and body length was carried out on 200 normal sahelian goat
of different age groups Group 1(0 — 6 Mouth), Group 2 (6 months —1 year), Group 3 (1 — 2 years), Group 4 (2 -3
years) and Group 4 (above 3 years) and sexes group A (80 Males) and group B (120 Females), collected from the
different regions of the Sokoto state, in winter season, using standard animal ethics approved by the government.
The collected data were then taken to the Veterinary Anatomy laboratory of Usmanu Danfodiyo University; for
analysis. The body length-measured as the distance from the external occipital protuberance to the base of the tail,
while the horn distance; is measured at the greatest distance between base to base of the horns. Result have shown
that in male the horn distance decreases with increase in age but slightly increases with increase in age in female
sahelian goat. In male the body length geometrically increases with increase in age but arithmetically increases with
increase in age in female sahelian goat. Result have shown that in male there is a reciprocal increase in the horn
distance and body length with increase in age but linear increases in the horn distance and body length with increase
in age in female sahelian goat. Based on this findings, it was concluded that horn distance and body length can be
used to predict the age of this species of animal considering the need in establish the knowledge of estimating the
age of our domestic animal at easy, cheep and simpler way using physical anatomical features, such as Horn, tail
comb etc.

Keywords: Age estimation, Anatomical features, Body length Sahelian goat, Horn distance

Introduction

Goat a hardy domesticated ruminant mammal they has backward curving cylindrical horns especially in
the male kept for milk and meat and noted for its lively behavior. There uses to humans includes, provision of milk,
manure, fiber and then meat and hide (Akpa et. al., 1998). Goat is significance livestock species in developing
countries of the world. For example in Nigeria, Four hundred and Seventeen Millions goats accounting for Sixty five
percent and ninety five percent respectively are located in developing countries. Goats are harder and well adopted
to hash climate due to their gazing habit and physiological Characteristic. They are able to browse on the plants that
would normally not be eaten to a broad range at production system (Hirst, 2008). This is the most common system
throughout the developing countries. Involved either the existence system will large herder and or Flocks grazing on
arid or seminar and range land on the intensive system with similar herd and or flocks kept in confinement mostly in
the hummed tropics (Adedeji, and Gbadamosi, 1999).

Age estimation using various anatomical features in domestic animals are possible but, required some
experience and skills; mainly because, it is sometimes difficult to distinguish clearly between there comparative
structures as there was no marked difference in size and shape of the stage of development within their family
(Hart, et. al., 1982; Hirst, 2008; Noran and Mukherjee 1997). Age simply refers to the length of time that an animal
has existed and the duration of the animal’s life at a point in time. The only way to age an animal accurately, is to
know the date of delivery but where these records are not available various anatomical features are used to estimate
age (Hart, et. al., 1982 ). The most convenient anatomical features of ageing are the phenotypic anatomical
structures (Bello et al., 2013).

Horns are Skin associated structures that serve a particular function including sensitization contractile,
lubricant and heat loss. In human some of the more common skin appendages are not (sensation Heat loss, fitter for
breathing protection), arrest glands in to hair follicle, which also the hair) sweet glands (can be sweet secreted with
strong odour (apocrine) or with a plant odour (eccrine) and Hails (protection) (Bratte et. al., 1999). A horn is a
permanent paired projection on the head of various animals consisting of a covering of Keratin and other proteins,
surrounding a care of live bone. Horns are distracted from antlers, which are not permanents. Some time it is found
dangerous to open the month of an animal (goat) because it may bile you. In ability to differentiate between the
permanent and temporary teeth take it documentation in our local goat. There is need to establish the knowledge of
estimating the age of our domestic animal at easy, cheep and simpler way using physical anatomical features, such
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as Horn, tail comb etc. The knowledge acquired from the research will half in education farmers and student in
estimating the age of Red Sokoto goat using horn length. The aim is to estimate the age of our local domestic
Sahelian goats using horn length with the objective of relating the estimation age using teeth body and horn length

MATERIALS AND METHODS

Study Area

The study was carried out on 200 normal sahelian goat of different age groups Group 1(0 — 6 Mouth), Group 2(6m
-1 years), Group 3(1 — 2 years), Group 4(2 — 3 years) and Group 4(above 3 years) and sexes group A (80 Males)
and group B (120 Females), collected from the different regions of the Sokoto state, in winter season, using
standard animal ethics approved by the government. The collected data were then taken to the Veterinary Anatomy
laboratory of Usmanu Danfodiyo University; for analysis.

Body length-measured as the distance from the external occipital protuberance to the base of the tail

Horn distance; is measured at the greatest distance between base to base of the horns (Adedeji, and Gbhadamosi,
1999)

Aging procedure

All domestic animals have two successive sets of teeth; deciduous teeth or milk teeth as the first set of teeth in
young animals and permanent teeth as in aged animal. The knowledge of teeth eruption, wearing and labeling was
employed as adopted by Douglas, (201 6). The data obtained from the study will be analyzed using statistical
software for social science (SPSS); values will be presented in form of tables and figures as mean £ SEM.

RESULTS AND DISCUSION

Result have shown that in male the horn distance decreases with increase in age but slightly increases with increase
in age in female sahelian goat as shown in table 1and figure3 and 4.the above findings is in line with the finding of
Adedeji, and Gbadamosi, (1999), Bratte et. al., (1999) in West African dwarf goat, Gizaw, (1995) in Mongolian goat
and Gajbhonya, and Johar, (1985) in East African mountain goat. Based on the result obtained, in male the body
length geometrically increases with increase in age but arithmetically increases with increase in age in female
sahelian goat as shown in table l1and figure2 and 5. The above findings in agreement with the finding of Noran and
Mukherjee (1997), Hassan and Ciroma, (1992) in West African dwarf goat, Gizaw, (1995) in South African bushy
goat and Gajbhonya, and Johar (1985), Akpa et. al. (1998) of East African mountain goat and Ethiopian Harro
sheep.

Results have shown that in male there is a reciprocal increase in the horn distance and body length with increase in
age but linear increases in the horn distance and body length with increase in age in female sahelian goat as shown
in figures 2, 3 and 4.

Table 1: Age related changes of body length and horn distance in Sahelian goats

BODY LENGTH HORN DISTANCE
Male Female Male Female
Group 1(0 — 6 Mouth) 63.65+3.64 62.11+3.50 3.65+0.25 3.17+0.35
Group 2(6m -1 years) 82.06+4.06 81.39+4.00 3.33+0.15 3.20+£0.20
Group 3(1 — 2 years) 109.56+3.80 100.36+4.50 3.36+0.35 4.65+0.25
Group 4(2 — 3 years) 117.67+4.00 100.70+4.85 2.72+0.15 5.21+0.75
Group 4(above 3 years) 130.50+3.50 118.80+5.25 2.3510.25 5.30+0.65
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Fig 1:- Relationship of between age and sex of body length in Sahelian Goat
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Fig 4:- Relationship of between body length and Horn distance in female Red Sokoto Goat

CONCLUSION AND RECOMMENDATIONS

The review has been able to provide reasonable documentary facts to support and encourage the
production of small ruminant animals in Nigeria. The production of goats will provide meat, milk, skin
and wool for the farmers and a good source of revenue to the state government. In view of the economic
advantage associated with goat production coupled with the availability of local feedstuffs in the zone, the
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farmer should be provided with loan facilities for commercial production of small ruminant animals. The
local breeds of goat should be upgraded by experts in the zone for optimum productivity.
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ABSTRACT

A total of 48 New Zealand White (NZW) rabbits were used for the study. Morphometric traits such as
Fore Limb (FL), Hind Limb (HL), Body Length (BL), Thigh Girth (TG), Abdominal
Circumference (AC) and Leg Length (LL) in NZW rabbits were measured using measuring tape
in centimetre (CM) at 4, 8 and 12 weeks of age. The data were analysed using the simple linear
correlation procedure of SAS analytical package to obtain the phenotypic correlations among the
various morphometric traits studied. From the study, the phenotypic correlations obtained were all
positive and ranged between moderate (0.47) and high (0.89) for all ages considered for the NZW rabbit.
This shows that as the animal grows, there is a positive relationship between the various morphometric
traits and further implies that even growth is expected in NZW rabbits.

Key words: New Zealand rabbit, morphometric traits, correlations, hind limb, fore limb

INTRODUCTION

Improvement of rabbits genetically, is a vital scope on the way to increasing their contribution to
the much needed animal protein in developing countries (Okoro et al., 2010). However, the
importance and efficacy of rabbit production in Nigeria has not been fully harnessed with respect to the
profitability and their impact in meeting the much needed animal protein in Nigeria. In other to reduce the
production cost and increase the profitability of rabbit production, genetic improvement of the adapted
breed has to be undertaken. One of the pre-requisites for genetic improvement is the knowledge of genetic
parameters for important economic traits (Akanno and Ibe, 2006). Towards value addition in rabbit
production, rabbit producers are more interested in the various parts of the animal body in relation to
others to optimize returns on production, as it has direct impact on their feed efficiency and performance.
Thus, breeders need to establish the relationship that exists between these morphometric traits and to
organize the breeding programmes so as to achieve an optimum combination of bodyweight and good
conformation for maximum economic returns (Khalil et al., 1987). This makes the work of the breeders
easier and faster as effects can then be concentrated on traits that are easier to measure. Breeds such as
New Zealand White, Dutch and Chinchilla remain the most commonly identified ones which have
peculiar characteristics in terms of body weight that distinguish them from one another (Okoro et al,.
2010). Therefore, this study aimed at identifying the phenotypic correlation coefficients among the
morphometric traits of New Zealand White (NZW) rabbits at ages 4, 8 and 12 weeks.

MATERIALS AND METHODS

Study site

The study was carried out at the Rabbitary Unit of the Directorate of University Farms, Federal
University of Agriculture, Abeokuta, Nigeria. The farm lies on the Latitude within the rain forest belt of
Western Nigeria, Latitude 7°10"North, Longitude 3%2"East and altitude 76 masl. The climate is humid
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with a mean annual rainfall of 1,037mm, mean temperature of 34.7°C and mean relative humidity of 82
%. The vegetation interplays between tropical rainforest and derived savannah.

Experimental animals and management

A total of 48 New Zealand White rabbits kittens were used for the phenotypic parameters’ estimation
study. The kittens after birth were allowed to stay with their mother till 28 days before being weaned.
After weaning, the rabbits were housed in wooden cages with wire mesh floor (40 x 50 x 60 cm) and
were provided with concrete feeders and watering system. Four rabbits were kept per cage. After two
weeks of birth, the kittens were introduced to commercial grower mash (CGM) and lasted till the end of
the study. The animals were fed solely on the commercial grower mash diets with the following
characteristics; 17.5% crude protein, 16% crude fibre and 2500 kcal/kg diet digestible energy ad
libitum.Water was provided freely. Routine management was observed and drugs were applied as when
necessary.

Data collection and Statistical analysis

The linear body measurements of individual rabbits were taken at 4, 8 and 12 weeks of age with the aid of
a measuring tape in centimetres (cm). Traits studied were Fore Limb (FL), Hind Limb (HL), Body
Length (BL), Thigh Girth (TG), Abdominal Circumference (AC) and Leg Length (LL). The
phenotypic correlations of the morphometric traits at different ages were estimated using the simple linear
correlation procedure of SAS (2000) analytical package to examine the linear relationship between the
traits at different ages. The correlation coefficients between the different weights were derived as:

Where r = pearson correlation

X; = first random variable of the ith body weight

Y; = second random variable of the ith body weight
The Pearson correlation is defined between -1 and +1 (-1< r <1) where -1 indicates a perfect decreasing
(negative) linear relationship, +1 indicates a perfect positive (increasing) linear relationship and some
values between -1 and +1 in all other cases indicate the degree of linear relationship between the X and Y
parameters.

RESULTS AND DISCUSSION

The results of the phenotypic correlations are as presented in Tables 1, 2 and 3 for 4, 8 and 12 weeks of
age, respectively. As observed from the Tables for all ages considered, the phenotypic correlation
coefficient values, among the morphometric traits in all the ages, ranged from moderate to high
correlation, and were all positive, which means that as any one morphometric trait is increasing; a
corresponding increase is expressed in the other. This shows that morphometric growth in NZW rabbit is
symmetrical with other body parts. It is also indicative that as this breed of rabbit grows, all the other
parts are growing concurrently. High phenotypic correlation between the studied morphometric
traits agreed with the report of Janssens and Vandepitte (2004) and that of Oke et al.
(2004) where they found positive, and highly significant (p<0.01) correlations between the
morphometric traits of interest. The highest phenotypic correlation coefficient value of 0.82 was
obtained between TG and HL while the lowest of 0.54 was obtained between LL and TG at 4 weeks of
age. This indicated that the thigh and the hind limb are highly correlated since they are on similar
proximity of the animal. At 8 weeks of age (Table 2), TG and HL were highly correlated (0.89) among
other morphometric traits. The lowest phenotypic correlated value of 0.47 was obtained between TG and
FL (Table 2). In Table 3, HL and FL were lowly correlated phenotypically followed by LL and AC.
However, HL was highly correlated with TG (0.82) and LL (0.82).
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Table 1: Phenotypic correlation of morphometric traits in NZW rabbit at 4 weeks of age

Parameters FL HL BL TG AC LL
FL

HL 0.55

BL 0.78 0.62

TG 0.68 0.82 0.75

AC 0.77 0.68 0.70 0.63

LL 0.65 0.75 0.70 0.54 0.63

FL = Fore limb, HL = Hind limb, BL = Body length and TG = Thigh girth, AC = Abdominal
circumference, LL = Leg length

Table 2: Phenotypic correlation of morphometric traits in NZW rabbit at 8 weeks of age

Parameters FL HL BL TG AC LL
FL

HL 0.68

BL 0.53 0.76

TG 0.47 0.89 0.50

AC 0.72 0.77 0.55 0.75

LL 0.82 0.66 0.69 0.65 0.80

FL = Fore limb, HL = Hind limb, BL = Body length and TG = Thigh girth, AC = Abdominal
circumference, LL = Leg length

Table 3: Phenotypic correlation of morphometric traits in NZW rabbit at 12 weeks of age

Parameters FL HL BL TG AC LL
FL

HL 0.55

BL 0.78 0.62

TG 0.68 0.82 0.75

AC 0.77 0.68 0.70 0.63

LL 0.65 0.82 0.68 0.61 0.59

FL = Fore limb, HL = Hind limb, BL = Body length and TG = Thigh girth, AC = Abdominal
circumference, LL = Leg length

CONCLUSION AND RECOMMENDATION

This study revealed that positive, and moderate to high phenotypic correlation values exists between
morphometric traits in NZW breed of rabbits. This is an indication that growth in this breed of rabbit is
evenly and well distributed around the body. This is however, a good indicator for rabbit breeders and
producers who aimed at morphometric traits for optimizing their production process.
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Abstract

Availability of appropriate genetics is important for the development of Smallholder Poultry (SHP). The
biological potential of improved dual purpose chicken germplasms was evaluated in Nigeria. A total of
six breeds (Fulani, FUNAAB Alpha, Kuroiler, Noiler, Sasso, and Shika Brown) were tested on-station, in
deep litter houses at two test centres (Public and Private facility) for 504 days. Birds were fed ad libitum
for the first 140 days after which restricted feeding was practised. Lowest and highest hatchability of eggs
set was 55% (FUNAAB Alpha) and 89% (Sasso), respectively. At 140 days, male live weights were 200
% - 300 % higher than the local chickens (975g) except ShikaBrown (152%) and Fulani (135%). Lowest
(p<0.05) age at first egg were 119 days for ShikaBrown and 120 days for FUNAAB Alpha and Kuroiler.
Highest hen-housed egg production was 192 for ShikaBrown, and feed intake per dozen eggs was lowest
(p<0.05) for ShikaBrown (3.0 kg) and FUNAAB Alpha (3.1 kg). Mortality rate of the breeds was
significantly different (p<0.05) during brooding, growing and laying. The genotype by environment
interaction effect on the performance of the breeds was largely due to management practices at the test
centres. Results from this study indicate that all the breeds are more suitable as dual-purpose birds
compared to the local chickens.

Keywords: Germplasms, Nigeria, smallholder-poultry, on-station, dual-purpose

Introduction

Smallholder poultry (SHP) is defined as poultry keeping by households using family labour, locally
available feed resources obtained largely through scavenging by a flock of less than 100 birds, of
unimproved or improved breed. (Sonaiya, 1990). The low productivity of the SHP production systems (as
characterized by high mortality, low egg numbers, and poor live performance) has resulted in the demand
by SHP producers for “better and bigger” birds in Nigeria (ACGG Nigeria baseline data 2016,
http://data.ilri.org/portal/dataset). Such “better” birds are best provided not by commercial/industrial
poultry germplasms, but by SHP-specific hybrid germplasms (SHP-SHG) which are improved dual
purpose birds that incorporate genes for higher productivity and performance into the hardiness of locally
adapted chickens.

The introduction of SHP-SHG has been successfully tested in Bangladesh for the Sonali chickens (FAO,
2015) and in Uganda with the Kuroiler (Galukande et al., 2016; Sharma et al., 2015). The objective of
this study was to evaluate the growth performance, egg production and survivability of selected, improved
SHP-SHG for the SHP production systems in Nigeria.

Material and Methods

Study locations: The on-station test was replicated at two centres located within the derived savanna:
Fol-Hope Farms, Ibadan, Oyo State, and Federal University of Agriculture, Abeokuta (FUNAAB), Ogun
State. The testing of the birds commenced in May 2016.

Experimental birds and management: A total of 1,939 day old chicks of both locally sourced breeds
(Fulani, FUNAAB Alpha, Noiler and ShikaBrown) and imported breeds (Kuroiler and Sasso) were
brooded from 0 to 42 days (d). The chicks were hatched on-station, from hatchable eggs sourced from the
respective breeder farms. The birds were sexed at 42d, and grown separately until 140d for males, and
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504d for females. The population density was 10 chicks/m?, 7 birds/m? and 5 birds/m? during brooding,
growing and laying phases, respectively. Commercial feed (Chick mash: 2,993 kcal ME/kg, 22.3% CP;
Grower mash: 3,013 kcal ME/kg, 17% CP) and water were available ad libitum during brooding and
growing phases. During the laying phase (Layer mash: 2,500 kcal ME/kg, 16.5% CP, 3.6% Ca), hens
were restricted to a maximum of 120g feed/hen/day. Standard biosecurity measures and vaccination
schedules were observed at the test centres.

Data collection and analysis: Fertility and hatchability percentages were determined from hatchery
performance record taken at day 1 (eggs set), day 18 (candling), and day 21 (hatching). Data on feed
intake, egg production, and mortality were taken daily. Body weights were measured every 14d. For
males, bodyweights were taken until 140d when they were exited from the test. For females all
measurements were taken up till 504d. The study was conducted independently in each of the test stations
as a completely randomized design with a minimum of 4 replicates per strain. Growth rate, feed
conversion ratio (FCR), hen housed egg production (HHEP), hen day egg production (HDEP), and
mortality rate were analysed using analysis of variance of SAS student edition. Differences between breed
means and stations means were separated using Duncan Multiple Range test.

Results
Table 1 shows the hatchery performance. Hatchability of fertile eggs (HFE) was over 70% in all the
breeds with Noiler being the highest (89%).

Table 1. Hatchability of eggs of the six breeds

Breeds Eggs Number Hatchability % of  Hatchability %

Set* Fertile eggs set of Fertile eggs
(HES) (HFE)

Fulani 8,187 6,275 55 72

FUNAAB Alpha 13,688 9,153 55 82

Kuroiler 24,480 20,521 67 80

Noiler 11,905 11,190 84 89

Sasso 93,992 79,629 71 84

ShikaBrown 23,157 20,911 77 85

*Total number of eggs set for both on-station and on-farm test.

Table 2 shows the live weight performance of the breeds. Bodyweight gain and FCR of the breeds
differed (p<0.05) significantly during brooding, growing and laying. Noiler had the lowest FCR at
brooding (2.2) but did not differ from Sasso during growing for males. Male bodyweight gain for Sasso
(2,9629) and Kuroiler (2,894g) were higher (p<0.05) than Noiler (2,599g), while FUNAAB Alpha
(2,097¢g) differed (p<0.05) from ShikaBrown and Fulani. At 504d, Sasso had the highest (p<0.05) live

weight.
Table 2. Body weight and feed performance (LSM+SEM) of the six breeds tested on-station
Parameters Fulani FUNAAB Kuroiler Noiler Sasso Shika
Alpha Brown
Brooding Both Sexes Both Sexes Both Sexes Both Sexes Both Sexes Both Sexes
(70) (353) (408) (310) (408) (400)
Day-old BW,g 24+0.9° 31+0.9° 40+0.6° 3740.7% 39+0.9° 28+0.3°
42-d BW, g 202+14.8° 378+11.7° 598+22.3° 744+10.6° 494+8.9° 279+4.5%
42-d Fl, g/bird T7749.7° 1093+9.1° 1735+18.4° 1575+9.2° 1385+21.1° 1047+8.0°
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FCR 4.4£2.1° 3.2+1.7° 3.1£1.8° 2.240.5° 3.0£1.2° 4.2+1.4°
Growing M F M F M F M F M F M F
(20) (46) (113) (180) (130) (141) (148) (151) (190) (181) (194) (197)
56-dBW,g  366+25.8° 325+10.5° 685+18.3° 594+15.8° 970+223° 8344255° 1179+19.8° 978+155° 921+154° 855+11.7° 502+8.9" 472+6.4™
140-d BW, g  1321+84.7° 1028+63.4° 2097+62.6° 1635+54.5° 2894+51.0° 2421+38.6° 2599+51.0° 2071+38.3° 2962+48.9° 2353+15.2° 1688+27.3¢ 1340+8.3"

84-d FI, g/bird 10660+£32.1° 9131+28.2° 15868+35.7" 15162+41.7* 17598+25.2° 15448+38.4 11609+53.3" 10307+40.0 16943+62.7° 14490+78.5 13432+33.3 10962+19.3
a b a c b

FCR 11.2+£3.8° 13.043.2° 11.2#22°  14.6+46° 9.1+1.3° 9.7#37° 8.2£1.8% 9.4+2.1° 8.3+1.6° 9.743.4°  11.3+4.0° 12.6x2.7°
Laying F F F F F F

(31) (161) (130) (141) (179) (191)
504-d BW, g 1740+48.2° 2131+22.6° 2422+30.1° 2332425.9" 2635+34.0° 2045+18.6°

BW=Bodyweight, FI=Feed Intake, FCR=Feed conversion ratio, M=Male, F=Female, ( )=Figures in parenthesis are
number of observations at the start of the phase. **Means with different superscripts on the same row were
significantly different at P < 0.05, LSM=Least square mean, SEM=Standard error of the mean

Table 3 shows the laying performance. The mean age at first egg, egg weight and HHEP in 364 days were
125 days, 52g and 141, respectively. ShikaBrown had the lowest (p<0.05) age at first egg (119 days).
Noiler and ShikaBrown had the highest (p<0.05) egg weight (56g) which was not significantly different
from that of Kuroiler and Sasso. The lowest and highest HDEP was observed in Sasso (35%) and
FUNAAB Alpha (75%), respectively. Feed intake per dozen eggs was lowest (p<0.05) for ShikaBrown
(3.0 kg) and FUNAAB Alpha (3.1 kg).

Table 3. Age at first egg, egg weight, hen housed egg production, hen day egg production and feed intake
per dozen eggs (LSM+SEM) of all the breeds tested on-station

Parameters Breed Station
Fulani FUNAAB  Kuroiler Noiler Sasso Shika Fol- FUNAAB
Alpha
Brown Hope
Age at first egg, d 126+1.1°  120+0.9° 120+1.3° 130+1.8° 133+0.6° 119+0.3%° 128+0.9° 120+0.8°
Egg weight, g 40+0.9° 49+0.4°  54+#1.0° 56+0.7° 55#1.2* 56x0.4° 52+0.3" 52+0.3°
HHEP, count 88+3.4°  190+2.8* 127+4.2° 173%2.1°  75x5.6° 192+0.7* 140+1.8° 107+2.1°

Maximum HDEP, %  68+0.8 75+0.5  60+0.5 61+0.6  35+0.8  71+0.9  63+1.1 53+1.4
days

(days) (175) (182) (175) (238) (182) (245) (203) (238)
Feed/dozen eggs, kg 46+2.1°  3.1+1.3° 4.6+1.8° 3.6+09° 85+1.1%° 3.0+1.8 6.6+1.7°  4.1+1.2°

HHEP=Hen housed egg production, HDEP=Hen day egg production. **Means with different superscripts on the
same row were significantly different at P < 0.05, LSM=Least square mean, SEM=Standard error of the mean.

Table 4 shows the mortality rate of the breeds. Mortality during brooding ranged from 3.6% (Noiler) to
33.6% (Kuroiler). Noiler (13.5%), Kuroiler (18.5%) and Sasso (25.8%) had higher male mortalities
during growing than Fulani (0%), ShikaBrown (2.6%) and FUNAAB Alpha (7.9%), but for females,
Fulani had the highest mortality (32.6%) while Sasso was lowest (1.1%). FUNAAB Alpha had the highest
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(24.8%) mortality during laying, followed by Sasso (24%), Noiler (21.7%), Fulani (19.4%), Kuroiler
(19.2%), and ShikaBrown (16.8%).

Table 4. Mortality rates (LSM+SEM) of the six breeds tested on-station

Phases Breed Station

Fulani FUNAAB Kuroiler Noiler Sasso Shika Fol- FUNAA

Alpha B
Brown Hope

Brooder, 57+0.7° 16.9+1.0° 33.6+2.9" 3.6+0.6° 9.1+1.8% 2.3+0.1*° 8.4+1.3* 156+1.7°
Mortality %

Grower, Male 0? 7.9+1.4° 18.5+4.2° 135+2.1% 25.8+3.6° 26+0.8° 11.4+1.9° 7.9+1.0°
Mortality, %

Grower, Female 32.6+0.9° 10.6+2.5¢ 10.6+4.9° 6.6+1.8° 1.1+0.1° 3.1+0.0° 10.8+2.4* 9.6+2.0°%
Mortality, %

Layer, Mortality, % 19.4+1.3* 24.8+4.4° 19.244.0° 21.7#3.1° 24.0¢2.2° 16.8+1.1° 33.9+3.8° 27.3x2.7°

**Means with different superscripts on the same row were significantly different at P < 0.05, LSM=Least square
mean, SEM=Standard error of the mean.

Discussion

The HFE of all the breeds, except Fulani is within the range (80-90%) reported by MALDM (1993) for
dual purpose chicken breeds. The fertility and HFE of Fulani were low compared to the report by Adedeji
et al. (2015) for Fulani chickens tested on station (Fertility 85%, HFE 84%), but it was similar to that
reported by Dunya et al. (2014) for local chickens. The growth performance of the breeds, shows the
group of Kuroiler, Noiler and Sasso to have better performance than the group of FUNAAB Alpha and
ShikaBrown when compared with Fulani. At 42d, Noiler was the most efficient at converting feed to
muscle with 50% reduction in FCR compared to Fulani. Comparing the male live weights of the breeds
with the mean male live weight (975g) of the Nigerian local chickens raised on-station (Ajayi, 2010;
Nwosu and Asuquo, 1984; Akinokun, 1975), Sasso, Kuroiler, Noiler, FUNAAB Alpha, ShikaBrown and
Fulani were higher by 304%, 297%, 267%, 215%, 173% and 135%, respectively. This shows a cluster of
fast (Sasso, Kuroiler, Noiler and FUNAAB Alpha) and slow (ShikaBrown and Fulani) growing breeds.
There was a 22% reduction in the mean age at first egg of the improved breeds compared with the locals
(160 days) and a 39-50% increase (Noiler, FUNAAB Alpha and ShikaBrown) in HHEP over the local
chickens (128 days) reared on-station (Ajayi, 2010; Adedokun and Sonaiya, 2002). ShikaBrown and
FUNAAB Alpha were the most efficient at converting feed to eggs. Overall, the locally sourced breeds
had a lower mortality rate than the imported breeds which suggests that the locally sourced breeds were
more adaptable to the environment than the foreign breeds.

Conclusion and Recommendation

All the breeds performed comparably better than the local, unimproved chickens. At 140d, Kuroiler and
Sasso had over 200% increase in bodyweight while Noiler had over 150% increase compared with the
local chickens. ShikaBrown had the highest (50%) increase in HHEP compared with the local chickens.
The overall ranking (i.e. highest to lowest) of the breeds based on hatchability, growth and laying
performance, and survivability is ShikaBrown/Noiler, Kuroiler/Sasso, FUNAAB Alpha and Fulani.
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Abstract

Molecular marker-based selection is a novel tool for unbundling complexities associated with thorough
understanding of animal breeding and can contribute to full exploitation of animals’ potential for food
production. An integrative application of this technologies with artificial insemination can lead to
increased productivity of livestock production systems in Nigeria; however, careful selection of animals
especially bulls which are the focal animal in artificial insemination since they donate the semen and
again determine their offspring productivity is a big task due to possible implication of infertility and sub-
fertility. Apart from genetic and biological importance of the bulls, highly fertile semen will economically
compensate for high cost involved in the practice of the artificial insemination. In Nigeria where livestock
production is more extensive than intensive, and records of animal performance is hard to come-by hence,
the need to develop field level non-invasive and fast technique of identifying high fertile bull is necessary.
This paper present male-specific region genes assessment as such method because these genes are
potential molecular markers for determining whether a bull is fertile or not in order to determine its
suitability for breeding programmes using artificial insemination technology.

Keywords: Male-specific (MSY) region genes, molecular marker, Nigeria indigenous cattle

Introduction

Reproductive technology with excellent potential for increasing herd level productivity in cattle is
artificial insemination because semen from a single bull can sire multiple calves far and wide within and
outside a given geographical location; but selection and recruitment of highly fertile bull is the key to
successful implementation of artificial insemination especially in the tropical poor resources countries.
Lack of adequate records keeping and poor breeding programme are limiting factors for identification of
highly fertile indigenous bull in the tropics such as Nigeria therefore, the need for field level molecular
fertility markers is a worthy application of molecular biology for increasing livestock productivity as a
way of fighting food insecurity in Nigeria where population is currently growing at alarming rates.
Expression of MSY genes are potential marker of bull fertility and their mechanisms of action are
relatively unexplored hence the need to investigate them becomes highly imperative for the purpose of
establishing expression of these genes as field level fertility marker in bulls selection for improved
productivity (Hamilton, et al, 2012).

Bulls fertility is a major cause of economic loss in cattle production because healthy bulls are at many
times confused with fertile bulls meanwhile lots of bulls even when they are healthy may either be
infertile or sub-fertile (David et al, 2014). Several factors including nutrition, genetics, environment,
infectious diseases, and management may be responsible cause of infertility or sub-fertility in bulls but
what matters is identification of infertile or sub-fertile in order to prevent their use in breeding
programmes especially in artificial insemination because this can imply huge improvement on overall
herd output. Annotation of genes which have been shown to regulate fertility in cattle holds significant
promise for understanding the regulation of fertility in bulls because these genes when expressed in cattle
reproductive tracts will be expressed in the semen hence will ensure successful conception. Therefore
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exploration of genetics behind bull fertility is a powerful tool that can aids farmers profits because
identifying superior animals as the parents of the next generation cows will contribute to yield in both
milk and beef enterprise (Noirin et al, 2014).

Potential of Male-specific region (MSY) genes as marker of fertility in cattle breeding

In herd level productivity improvement; identification and recruitment of good animals into breeding is a
key for successful breeding programme because the discovery of genes and markers influencing traits of
economic interest for the livestock industry is an ongoing process with commercial applications (Fortes et
al, 2013). Identification of genes for desirable traits unlike in traditional selection can improve accuracy
of introducing desirable genes into animals next generations. This selection approach is a paradigm shift
in animal production science with umatched accuracy for improving productivity compared with
traditional selection which is primarily based on phenotypic traits and it will allow optimum application
of reproductive technologies for improvement of indigenous low productive breeds (Meuwissen et al,
2016). The male-specific region of the mammalian Y chromosome (MSY) contains clusters of genes
essential for male reproduction; the region of MSY have highest gene density in the genome of bovine,
the genes are predominantly expressed and are differentially regulated during the testicular development,
and it is a region of genomic niche regulating male reproduction (Chang et al, 2013).

Apart from their predominance in testicular development, genes in MSY region are highly expressed in
the testis of fertile mammals which supports their potentials as molecular markers of fertility (Paria et al,
2011). Again some of the genes within the region in bovine were reported to be highly expressed
(upregulated) during testicular development which is an indication that they are important for
reproductive performance. Meiotic recombination which is an essential biological process that generates
genetic diversity were reported to be more for bulls compared with cattle in a large genome-wide
association study involving up to a million cattle; and this diversity primarily occurs near the
subtelomeric regions of all bovine autosomes which is an indication that most genetic richness of cattle
are closely associated with bulls (Ma et al, 2015). Considering the growing population and increasing
demand for cattle products (milk and beef), application of reproductive technologies such as artificial
insemination is highly desirable but in order to eliminate the use of sub-fertile and infertile bulls from
breeding programme; molecular identifcation using MSY region genes in indigenous cattle of Nigeria can
speed up selection and improve productivity.
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Abstract

One- hundred and twenty four (124) Nigerian local turkeys at age of six months were used for this study.
Data were collected on growth traits to determine the effect of sex and phenotypic correlations among
growth traits. Sex had significant effect (P<0.05) on all the variables in favour of male. The body weight,
shank length, thigh length, body length, wing length, wing span and breast girth for males were 3.80 kg,
9.01 cm, 21.68 cm, 63.00 cm, 32.44 cm, 72.86 cm and 40.17 cm respectively, while the corresponding
values for female were 2.93 kg, 7.27 ¢cm, 17.96 cm, 55.37 cm, 28.18 cm, 63.92 cm and 36.14 cm. The
correlation coefficients between body weight and the linear measurements in the two sexes were positive
and mostly significant in males. It ranged between 0.291 and 0.561 in males and 0.233 and 0.721 in
females. Sexual dimorphism was obvious in all the traits considered in favour of males and in similar
trend the positive correlations between body weight and the linear body measurements in the two sexes
indicate pleiotropy which means improvement in any of the traits will lead to improvement in the body
weight.

Keywords: Nigerian local turkey, sex, wing length, body length and breast girth

Introduction

The first approach in livestock characterization apart from evaluation of its production performance is the
evaluation of body size and conformation (lbe, 1989). A quantitative measure of conformation will no
doubt enable reliable genetic parameters for the traits to be estimated but also make it possible to include
conformation in breeding programme. Body weight has been commonly used to measure body size.
Assessment of body weight and linear body measurements has been found useful in quantifying body size
and shape (Ibe and Ezekwe, 1994).

Phenotypic characterization of Animal Genetic Resources (AnGR) is the process of identifying distinct
breed populations and describing their external and production characteristics in a given environment and
under given management, taking into account the social and economic factors that affect them. The
information provided by characterization studies is essential for planning the management of AnGR at
local, national, regional and global levels. The Global Plan of Action for Animal Genetic Resources
(FAO, 2007) recognizes that “A good understanding of breed characteristics is necessary to guide
decision-making in livestock development and breeding programmes”.

The developmental processes of males and females are governed by partially different hormonal and
physiological controls (Nestor et al., 2000). Such sex differences in physiological parameters may
translate into sex-specific responses to selection among males and females of the same age and,
ultimately, can lead to a rapid change in sexual size dimorphism even under constraints of shared gene
pool (Rhen, 2000). Therefore, the aim of this study was to determine the effect of sex on growth traits and
the phenotypic correlations among the growth traits.

Materials and Methods
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The experiment was carried out in a farm at Ibadan in Oyo State. Ibadan is located on latitude 07° 23N
and longitude 03°54E and has a semi-hot equatorial climate characterized by seven or more uninterrupted
humid months and one to three dry months. One- hundred and twenty four turkeys were raised from day-
old to six months of age in a deep litter system, where they were fed with commercial feed and water
supplied ad libitum. At the sixth month of age, the turkeys were weighed individually and linear body
measurements taken as follows:

Linear body measurements were as suggested by Solomon (1996) and Gueye et al. (1998) . The weights
of the birds were obtained using a 20 kg weighing scale, while a measuring tape was used for body
measurements in centimeter. Wing Length (WL) was taken from the shoulder joint to the extremity of
terminal phalanx while Shank Length (SL) was measured from the hock joint to the spur. Thigh Length
(TL) was taken as the distance between the hock joint and the pelvic joint. Body Length (BL) is the length
between the tip of the rostrum maxillare (beak) and that of the cauda (tail, without feathers). Breast girth
(BG) was taken under the wing at the edge of the sternum while wing span (WS) is length between tips of
right and left wings after both arestretched out in full. To ensure accuracy, each measurement was taken
twice and the mean was used in subsequent analysis. All the measurements were taken by the same
person.The data collected were subjected to analysis of variance to determine the summary statistics and
sex effect on the growth traits using SAS (1999). Pearson correlation was used to determine the
correlation coefficients among the traits on sex basis.

Results

Table 1 shows the summary statistics of the body weight and linear body measurements on the basis of
sex. Sex had significant effect (P<0.05) on all the variables considered. Higher values were recorded in
favour of males.

Table 1: Summary statistics of body weight and linear measurements of Nigerian local turkey

SEX VARIABLE = MEANS STD.DEV. N NIN. MAX. Ccv
BWT 2.93+0.06 0.46 81 15 35 15.74
SL 7.27+0.11  0.78 81 6.0 9.0 10.76
TL 17.96+0.19 1.33 81 16.0 22.0 7.38

FEMALE BL 55.37+0.44 3.17 81 47.0 63.0 5.73
WL 28.18+0.28 1.99 81 240 34.0 7.09
WS 63.92+0.51 3.65 81 56.0 73.0 5.71
BG 36.14+0.48 3.40 81 28.0 42.0 941
BWT 3.80+0.06  0.38 43 3.0 4.5 9.95
SL 9.01+0.08 0.49 43 8.0 10.0 5.38
TL 21.68+0.19 1.18 43 19.0 24.0 5.43

MALE BL 63.00+0.52 3.12 43 57.0 70.0 4.95
WL 32.44+0.40 2.42 43 25.0 36.0 7.46
WS 72.86+£0.90 5.41 43 57.0 80.0 7.42
BG 40.17+0.51 3.05 43 34.0 45.0 7.59

Bwt-body weight,SI-shank length, TI-thigh length; Bl-body length;WI-wing length;Ws-wing span;Bg-
breast girth

The correlation coefficients between the body weight and linear measurements for male and female birds
are shown in Table 2. The upper diagonal shows the correlations for males while the lower diagonal is for
the females. The correlations between body weight and the linear measurements were positive in the two
sexes but not significant with wing length. It was also not significant with shank length (0.263) and thigh
length (0.228) in the female. The correlations among the linear measurements in the male ranged between
-0.057 and 0.559 while in the female were between 0.050 and 0.779.
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Table 2: Phenotypic correlation between body weight and linear measurements

BWT SL TL BL WL WS BG
BWT 1.000 0.366* 0.561** 0.466** 0.291 0.397* 0.516**
SL 0.263 1.000 0.470** 0.387* 0.506** 0.431** 0.008
TL 0.228 0.637***  1.000 0.673***  0.562** 0.559** 0.266
BL 0.495** 0.545***  0.588***  1.000 0.504** 0.588** 0.153
WL 0.233 0.467** 0.531***  0.633***  1.000 0.749***  -0.057
WS 0.325* 0.445 0.562***  0.639***  0.779***  1.000 0.09
BG 0.721***  0.188 0.050 0.447** 0.205 0.338* 1.000

Bwt-body weight,SI-shank length, TI-thigh length; Bl-body length;WI-wing length;Ws-wing span;Bg-
breast girth

Discussion

The significant effect of sex on the body weight and other variables considered in this study was in favour
of males which had higher values on all the variables. The higher values observed in males indicate
sexual dimorphism. This is in agreement with the observation of Ogah (2011) who reported body weight
of 3.38+0.07 kg for males and 2.65+0.02 kg for females in Nigerian indigenous turkey at five months of
age. The 3.80+0.06 kg for males and 2.93+0.06 kg for females observed in this study are lower than the
6.01 kg and 3.97 kg reported by Kodinetz (1940) and Muzic (1990) for Zagorje turkey at five months of
age. The higher values observed in the variables compared with the values reported by Ogah (2011) for
the same breed could be attributed to age differences. The relatively low body weight in the present study
compared to the respective traits found in temperate region may be due to the unfavourable environmental
conditions such as temperature, feed supply and unselective nature of tropical animal genetic resources.
The positive correlations between body weight and other body measurements observed in both male and
female turkey indicate that improvement in any of the variables correspond to improvement in body
weight which could be explained by pleiotropy. Similar observations were reported by Ogah (2011) and
Bachev (1990).
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Abstract

The objective of this study was to evaluate four non-linear models (Gompertz, Logistic, Bertalanffy and
Richard’s) to describe the growth performance of FUNAAB-Alpha chickens (FAC). Three hundred (300)
FAC chicks of both sexes were raised from day old till the 20™ weeks of age. Body weight records were
taken weekly and the NLIN procedure of SAS® was used to fit four non-linear growth functions. For all
the models, parameter A (or asymptotic weight) ranged from 2050.8 to 3716.6g for the male and 1591.7
to 3330g for the female chicken respectively, while parameter B (constant of integration) ranged from
0.7541 to 15.441. Similarly, parameter K (maturity index) ranged from 0.0463 to 0.2002.The parameter A
(asymptotic weight) was highest for Bertalanffy model while the Logistic model estimated the highest
value of parameter B (the scaling parameter) and parameter K (maturity index). For all the models fitted,
age at inflection point ranged between 13.30 and 17.63 weeks for male chickens and 14.23 and 19.94
weeks for female chickens, while the corresponding body weight at inflection point ranged between 754
and 1528 g and 586 and 1261 g for male and female chickens respectively. Using the Akaike Information
Criterion (AIC) and Bayesian Information Criterion (BIC) as the goodness-of-fit criteria, the Bertalanffy
and Gompertz growth models were adjudged as the best fit models for evaluating the growth of FAC.

Keywords: Non-linear models, Growth curve parameters, FUNAAB-Alpha chickens, Point of
Inflection.

Introduction

Growth can be defined as body weight gain or weight gain of body parts with age. The process of growth,
measured as body mass or body weight on a longitudinal time frame has often been summarized using
mathematical equations fitted to growth curves and the objective of this curve fitting is to describe the
course of body weight increase over time or age with mathematical parameters that are biologically
interpretable (Aggrey, 2002). These parameters have biological interpretation in terms of growth process
and their values, as well as their relationships with other parameters, provide a genetic basis for
understanding growth process and to develop breeding strategies to alter or modify the trajectory of
growth.

Many mathematical models have been applied for the study of growth performance in poultry research.
These include Gompertz, Bertalanffy, Logistic and Richard’s functions. These models are non-linear and
they fitted curves that relate the age of the bird with its weight, characterized the different phases of
growth of the bird, allowed the estimation of the animal’s growth rate, the age at which the animal stops
growing and when it reaches sexual maturity (Galeano-Vasco et al., 2014).

Funaab-alpha chickens is a new breed of chickens described as an improved, indigenous, tropically
adapted and dual-purpose breed developed through crossbreeding and intensive selection over many
generations for improved meat and egg production without sacrificing adaptation to the tropical
environment (Adebambo, 2015). Knowledge about jts growth curve parameters will be useful in making
effective management decisions relating to feeding, maximization of the growth period and evaluating the
influence of environmental stress on growth. The objective of this study was therefore to compare
Gompertz, Logistic, Bertalanffy and Richard’s growth models for describing the growth trajectory of
Funaab-alpha chickens.
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Materials and Methods

Three hundred (300) day-old chicks of the FUNAAB-Alpha chickens (FAC) were obtained from the

Hatchery Unit of the Federal University of Agriculture, Abeokuta. They were brooded for two weeks,

wing tagged for identification and thereafter transferred to the deep litter pens. A sensitive digital scale

was used to take the weekly body weight of the individual chicken from day old till the 20" week when

the experiment was terminated. Four non-linear growth functions including Gompertz, Logistic,

Bertalanffy and Richard’s model were fitted using the NLIN procedure of SAS®(2003) using the
A

following equations: W, =A+exp (—Brexp(—K+t) W,=4 (1.— B = E—Ks:!::]:i; W, = m
1y .
and W, =1+ B = exp(—k=t) 'drespectively.
A is asymptotic weight, B = scaling parameter, K= maturity index while d is shape parameters for
Richard’s model.

Results and Discussion

Table 1 shows the estimated growth model parameters for male and female FUNAAB-Alpha chickens
(FAC) reared intensively under a deep litter system using Gompertz, Logistic, Bertalanffy and Richard’s
growth functions. For all the models, parameter (A) which is the asymptotic weight (maximum stationary
weight) ranged from 2050.8-3716.6g for the male and 1591.7-3330g for the female chicken respectively
while parameter (B), the scaling parameter (constant of integration) ranged from 0.7541-15.441.
Likewise, parameter K, which is the maturity index ranged from 0.0463-0.2002. The Bertalanffy model
estimated the highest asymptotic weight while the Logistic model estimated the least. The asymptotic
weight estimated in this study by the Gompertz model is consistent with the findings of Zhao et al. (2015)
and Al-Samarai (2015) on some improved indigenous chickens of China and meat-type chickens of Iraq
respectively but higher than the values obtained by Aggrey (2002), Osei-Amponsah et al. (2014) and
Ngeno et al. (2010) for Athens-Canadian chickens and local chickens in Ghana and Kenya respectively.
The values of parameter A obtained for Logistic model is consistent with the values reported by Aggrey
(2002) and Al-Samarai (2015) but lower than the values reported by Eleroglu et al.(2014) for some
Turkish indigenous chickens. Parameter A obtained in this study for Richard’s model in this study is
consistent with the findings of Aggrey (2002) but higher than those reported by Rizzi et al.(2013) and
Osei-Amponah et al.(2014) for chickens in Italy and Ghana respectively. The variations in the
asymptotic weight of these chickens could be attributable to genetic differences, the system of
management and the prevailing climatic conditions of the environment in which these chickens were
raised as well as the various interactions which ultimately influence the growth trajectory.

Table 1: Estimated growth model parameters for FUNAAB-Alpha chickens

Male Female
Model A B K D A B K D
Gompertz 3056.3 3.5503 0.0860 - 2521.0 3.5813 0.080 -
Logistic 2050.8 15.441 0.2002 - 1591.7 15.718 0.1964 -
Bertalanffy 3716.6 0.7541 0.0463 - 3330.6 0.7672 0.0417 -
Richards 3056.2 2.521 0.150 0.343 25209 2.852 0.147 0.352

Where A,B,K and D are the asymptotic weight, the scaling parameter, maturity index and the shape
parameter for Richard’s model respectively

77



Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

Table 2 shows the body weight and age at inflection point for FAC as estimated by Gompertz, Logistic,
Bertalanffy and Richard’s models. For all the models fitted, age at inflection point for FAC ranged
between 13.30 and 17.63 weeks for male chickens and 14.23-19.94 weeks for female chickens while the
corresponding body weight at inflection point ranged between 754 and 1528 g and 586 and 1261 g for
male and female chickens respectively. For both sexes, the Gompertz model estimated the highest body
weight at inflection while the Logistic model estimated the least. Similarly, the Richard’s model predicted
the earliest age at inflection point while the Bertalanffy model estimated the highest age at inflection. For
all the models, the males had higher body weight at inflection than females. However, the females had
higher ages at inflection point than the corresponding males for all the models.

The goodness-of-fit tests for the Gompertz, Logistic, Bertalanffy and Richard’s growth models are
presented in Table 3. These included the Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC). The lower the values of AIC and BIC, the better fit is the data (Kaps and Lamberson,
2004). For both sexes, the Bertalanffy model had the lowest AIC and BIC and was adjudged the best fit
model followed by Gompertz model, Richard’s model and logistic model in that order. This is in
agreement with the conclusion of Aworetan and Oseni (2018), Eleroglu et al.(2014), Ngeno et al.(2010)
and Osei-Amponsah et al.(2014) that reported Bertalanffy as the best fit nonlinear models for some
indigenous chickens in Nigeria, Turkey, Kenya and Ghana respectively while Darmani et al.(2003)
selected the flexible Richard model as the best fit. The lesser fit of the Richard’s model observed in this
study may be due to the extra parameter in the model, for which it was penalized by the model selection
criteria. It has also been reported as inadequate in providing good fit to data patterns and observation
(Meng et al., 1997). Aggrey (2002) suggested that the addition of the fourth parameter may represent an
over-parametarization of the growth model.

Table 2: Body weight (g) and age (weeks) at inflection point

Male Female
Model T; (weeks) Wi(g) T; (weeks) Wi(9)
Gompertz 14.73 1528 15.95 1261
Logistic 13.67 754 14.03 586
Bertalanffy 17.63 1101 19.94 987
Richards 13.30 1294 14.23 1070

Where T; is the age (weeks) and Wj is the body weight (g) at inflection point.

Table 3: Best fit model selection criteria using Goodness-of-Fit tests

Male Female
Model AIC BIC AIC BIC
Gompertz 50.42 61.528 44.46 55.102
Logistic 53.23 64.488 47.10 58.342
Bertalanffy 49.42 60.122 44.21 54.154
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Richards 50.42 61.778 46.76 57.813

Where AIC and BIC are Akaike Information Criterion and Bayesian Information Criterion and Bayesian
Information Criterion respectively.

Graphical representations of the growth rate patterns of FAC are depicted in Figures 1 and 2. The growth
curves showed the non-linear dependency of body weight on age. Body weight increased with age but at
different rates which differed slightly from one model to the other.

MALE FEMALE
4000 4000
3000 - 3000
2000 2000
1000 1000
0 0
15 9131721252933374145495357616569 15 9131721252933374145495357616569
— (GOMpertz Logistic — (GOMpertz Logistic
e B rtal anffy s Richard e B rtal anffy s Richard

Fig 1 and 2: Growth curves for FAC predicted by Richards, Gompertz, Logistic and Bertalanffy
growth models

Conclusion

The present study generated growth curves and growth parameters such as asymptotic weight (A),
maturity index (K) and the constant of integration (B) for FAC. The predicted body weight from hatch till
age at maturity were also generated. Among the non-linear models fitted, Bertalanffy and Gompertz
models were found to be the best fit models.
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ABSTRACT

A total of 93 kittens produced from six (6) sires mated to twenty eight (28) dams of the New Zealand
White (NZW) and Chinchilla (CHA) breeds of rabbit in a Completely Randomized Design were used for
the estimation of heterosis. Positive direct and percentage heterosis were observed for all the growth traits
measured in weeks 4, 8 and 12 (week 4- BW+74.32 & 25.22%, week 8- BW+89.72 & 12.69%, week 12-
BW+45.22 & 4.14%) except in week 8 where negative direct and percentage heterosis occurred for EL (-
0.38, - 3.92) and week 12 where negative direct and percentage heterosis was observed for HS ( -0.15, -
1.32) and TL (-0.13, -1.44). It is therefore concluded that the NZW x CHA rabbits should be used for
growth purposes because they had the highest performance in their growth parameters measured when
compared with the other crosses: NZW x NZW, CHA x NZW, and CHA x CHA.

INTRODUCTION

Rabbit is a micro livestock producing about 47kg of meat per doe per year, which is enough to solely
meet the animal protein requirement of a medium sized family under small scale rural farming systems
(Hassan and Owolabi, 1996; Adedeji et al., 2012). Besides, rabbit meat is rich in vitamin B and extremely
low in cholesterol and sodium levels (Jithendran, 2000; Omole et al., 2005). Starting a rabbit project
requires minimal initial capital outlay. Additionally, a rabbit can be easily sold when a small amount of
money is needed to meet immediate family needs. Rabbit production is a veritable way of alleviating
animal protein deficiency in Nigeria (Ajala and Balogun, 2004). Crossbreeding offers two distinct
advantages over pure breeding: heterosis and breed complementarity. Heterosis is the difference in
performance between crossbred offspring and their purebred parents. This can be positive or negative.
Mathematically, heterosis is the percentage increase in a specific trait that progeny have over the average
performance of their parents (El-Bayomi et al., 2012). Positive heterosis or “hybrid vigour” is the
superiority of the heterozygote above the average value for the two parents (Fayeye, 2013). The percent
superiority depends on the magnitude of non-additive genetic variation in the trait under consideration
(Nagpure et al., 1991). ElI-Bayomi et al. (2012) reported that Californian crossed with New Zealand
White rabbits had the best positive estimates of heterosis for body weights at all ages (22.69, 17.60, 6.76,
450, and 7.60% for weaning, 6™ 8" 10" and 12" week of age; respectively). Abdel-Hamid (2007)
estimated positive heterosis % for Californian x New Zealand White rabbits for body weight at weaning
and 6" week of age. On the other hand, Zaghlool (1997) and Eman (2011) estimated negative heterosis %
for Californian x New Zealand White rabbit at weaning. Khalil and Afifi (2000) reported a negative and
low heterosis for post-weaning body weights (weeks 4, 6, 8, 10 and 12) in a cross between NZW and
Gabali (Desert Egyptian breed). Nwakpu et al. (2015) reported a positive % heterosis for body weight (g)
from birth to 8" week for all the crossbred kits measured. Percent heterosis effects were highly
significantly (P<0.01) different among the crossbreds from birth to weaning. Egena et al. (2014) reported
a positively significant (P<0.01) direct heterosis only for nose-to-shoulder with a percentage of 5.16 in
favour of NZW strain. Production traits affecting milk yield and growth (for instance, season of kindling,
lactation length, body weight) showed about 5% heterosis and a moderately high heritability (Hansen,
2006). The highest level of individual heterosis is always seen in the F; generation, but unfortunately the
level always decreases in subsequent generations. An alternative to maintain the level of heterosis after
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creating a two way cross is to produce a three way cross because in the third generation (F3) or fourth
generation (F,) there is no further decrease in heterosis, as long as no inbreeding exists (Wakchaure et al.,
2016). Therefore , the objective of this study was to estimate the direct and percentage heterosis of body
weight and linear body measurements of a cross between New Zealand White and Chinchilla breeds of
rabbits.

MATERIALS AND METHODS

Experimental site

This experiment was carried out at the Rabbitary Unit, Teaching and Research Farm, Michael Okpara
University of Agriculture, UmudikeUmuahia, Abia State. The farm is located at latitude 05° 29" North and
longitude 07° 33! East. The farm lies in the altitude of 122m and within the rainforest zone of south-east
Nigeria, which has bimodal rainfall pattern and total annual rainfall range of 1700-2100mm, maximum
ambient temperature of 27 to 36°C during the hot dry season of the year (November — March) and
minimum ambient temperature range of 20°C-26°C during the cold rainy season (April-October). The
relative humidity ranges from 57-91% and is located in warm humid tropics (NRCRI, 2004)
Experimental animals and their management

Ninety-three (93) kittens produced from six (6) sires and twenty-eight (28) dams of the NewZealand
White and Chinchilla breeds of rabbit were used for this study to estimate heterosis. The animals were
housed in hutches. Feed (concentrate and forages-Panicum maximum and Centrosema pubescens) and
water were given to the animals ad libitum. The diet fed to the animals consisted of 18% CP, 2600 ME
(Kcal/kg), and 8% CF as analyzed. Routine management operations were carried out on daily basis. The
animals were given lvomec injections against Endo- and Ecto- parasites.

Data collection and analysis

Data on growth performance were collected bi-weekly from the progeny starting from the 2" week to
their 12" week of age. The body weight was taken using a sensitive scale and a toploading Hana power
5kg scale with sensitivity of 25g, while the morphometric traits were measured using a measuring tape
graduated in centimeters.

Estimates of direct heterosis were obtained as follows (Dickerson, 1992)
Direct heterosis = Mean of crossbreds — Mean of purebreds
= [(NZWXCHA + CHAXNZW) — (NZWxXNZW + CHAXCHA)]
2

The percent (%) heterosis was calculated as follows: Heterosis (H) in units x 100
Mean of purebred

= [((NZWXCHA + CHAXNZW) — (NZWXNZW +CHAXCHA)] x100
[NZWXNZW + CHAXCHA]

The experiment was a Completely Randomized Design. The statistical model of the design is as shown in
expression 3.1.

Yij=|.l +G; + &ij ... 31

Where,

Yj; = Single observation, e.g body weight, ear length, packed cell volume, etc

| = Overall mean

G; = Effect of genotype (i =1,...,4)

ej; = random error, assumed to be independently, identically and normally distributed with zero mean and
constant variance (ii n d (0, 6%)).
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RESULTS AND DISCUSSION

Table 1 gives estimates of direct and percentage heterosis of body weight and linear body measurements
of rabbits in weeks 4, 8 and 12. In week 4, the direct and percentage heterosis for body weight and linear
body measurements were positive. This agrees with EI-Bayomi et al. (2012) who reported positive
estimates of heterosis for body weight at all ages in a cross between California and New Zealand White
rabbits. This also agrees with Nwakpu et al. (2015) who reported a positive percent heterosis for body
weight from birth to 8" week for all the crossbred kits measured. Egena et al. (2014) also reported a
positive and highly significant (P<0.01) direct heterosis only for nose-shoulder with a percentage of 5.16
in favour of NZW strain. In week 8, the direct and percentage heterosis for body weight and linear body
measurements were positive except for EL. In week 12, the direct and percentage heterosis for body
weight and linear body measurements were positive except for HS and TL. The negative heterosis
observed for HS and TL partly agrees with Egena et al. (2014) who reported that heterotic effect was
significant (P<0.01) but negative for all the linear body measurements in a cross between New Zealand
White and Chinchilla rabbits. The negative heterosis observed is also in agreement with Zaghlool (1997)
and Eman (2011) who estimated negative percent heterosis for California x New Zealand White rabbits at
weaning. Khalil and Afifi (2000) reported a negative and low heterosis for post weaning body weight
(weeks 4, 6, 8, 10 and 12). Positive heterosis (hybrid vigour) indicates the superiority of the heterozygote
over the average value for the two parents. The implication is that crossbreeding is effective in
improvement of the traits, which are largely influenced by non-additive genes. The positive estimate of
heterosis also implies that the rabbits (progeny) were able to receive and combine the trait genes from
both parents. The negative heterosis implies that the performance of the progeny is lower than the average
performance of their parents.

CONCLUSION

The estimates of heterosis for growth traits were positive for body weight in all the ages estimated and
positive for most of the linear body parameters measured. This is an indication that the rabbits (progeny)
used for this study were able to receive and combine the traits (genes) of both parents. This study showed
that crossbreeding is very important in the improvement of rabbits for the traits studied. It is
recommended that the NZW x CHA genotype be selected and used by farmers for optimum improvement.

REFERENCES

Abdel-Hamid, T.M (2007). Genetic studies on some productive, reproductive and immunological
traits in rabbits. M.Sc. Thesis, Faculty of Veterinary Medicine, Zagazig University, Egypt.
Adedeji, I. A., Adejumo, I. O. and Obaniji, K. S. (2012). Information needs of farmers in rabbit
production in Sagamu Local Government Area of Ogun State. Continental Journal of
Agricultural Economics 6 (1): 23 — 27
Ajala, M.K. and Balogun, J.K. (2004).Economics of rabbit production in Zaria, Kaduna state.
Tropical Journal of Animal science 7(1): 1-10
Dickerson, G.E. (1992). Manual for evaluation of breeds and crosses of domestic animals.
Publications Division, FAO, Rome, Italy.
Egena, S.S.A., Akpa, G.N., Alemede, I.C. and Aremu, A. (2014). Genotype, Gestation length,
Season, Parity and Sex effects on growth traits of two rabbits breeds and their crosses.
Biotechnology in Animal Husbandry 30(4): 717- 729
El-bayomi, Kh.M., Tarabany, M.S., Abdel-Hamid, T.M. (2012). Estimation of heterosis and
combining ability for some weaning and post weaning traits in three different breeds of rabbits.
Journal of American Science 8(9). http:// www.jofamericanscience.org.
Eman, A.M. (2011). Heterosis and combining abilities of growth and carcass traits in different
breeds of rabbits. M.Sc. Thesis, Faculty of Veterinary Medicine, Benha University, Egypt.
Fayeye, R.T. (2013). Heterosis for pre-weaning litter characteristics in Nigerian Rabbit crosses.

83


http://www.jofamericanscience.org/

Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

International Journal of Agricultural and Food Research 2 (2): 1-6.

Hansen, L.B. (2006). Monitoring the worldwide genetic supply for dairy cattle with emphasis on
managing crossbreeding and inbreeding. In: Proceedings of the 8" World Congress of Genetics
Applied to Livestock Production, Belo Horizonte, Brazil.

Hassan, W. A. and Owolabi, R. O. (1996). Production performances of domesticated rabbits in semi-arid
zone of Nigeria. Proceedings of the 6™ World Rabbit Congress, Tonbuse, France 3: 359 — 363.

Jithendran, K. P. (2000). Nutritive value of rabbit meat.Envis Bulletin. Himalayan Ecology and
Development 8 (1): 9-11.

Khalil, M.H. and Afifi, E.A. (2000).Heterosis, maternal and direct additive effects for litter performance
and post-weaning growth in Gabali rabbits and their F1 crosses with New Zealand White. Journal
of the World Rabbit Science Association 8 (1): 431-437.

Nagpure, S.N., Kothber, M.D., Gore, A.K. and HunkhDes, S.N. (1991).Estimation of heterosis in crosses
of four breeds of rabbits.Journal of Applied Rabbit Research 14: 34-47.

NRCRI (2004). Agro-Meteorologic Unit. National Root Crop Research Institute, Umudike, Abia State,
Nigeria.

Nwakpu, P.E., Ogbu, C.C. and Ugwu, S.0.C. (2015). Heterosis of early growth performance in
three breeds of rabbits (Orictolaguscuniculus). International Journal of Agriculture Innovations
and Research 3 (6): 1793-1799.

Omole, A. J., Omueti, O. and Ogunleke, O. J. (2005). Performance characteristics of weaned
rabbits fed graded levels of dry cassava peel fortified with soy corn residue based diet. Journal of
Farm Agriculture and Environment 3: 36 — 38.

Wakchaure, R., Ganguly, S., Praveen, P.K., Sharma, S., Kumar, A., Mahajan, T. and Qadri K. (2016).
International Journal of Advanced Engineering Technology and Innovation Sciencel (1): 01-05.

Zaghlool, Y.F.A. (1997). Effect of crossbreeding on the performance of rabbits.M.Sc. Thesis, Faculty of
Veterinary Medicine, Alexandria University, Egypt.

Table 1: Estimate of direct and percentage heterosis of body weight and linear body measurements of
rabbits in weeks 4, 8 and 12

Age(weeks Heterosis BW BL EL HG HS LBH LFB TL TG
)
4 Direct 7432 154 024 100 009 095 076 041 058

12

Percentage(%» 2522 701 343 735 126 710 889 921 10.64
)

Direct 89.72 193 -038 179 038 062 092 044 052

Percentage(% 12.69 6.96 -3.92 9.87 438 353 874 652 692
)

Direct 4522 212 018 116 -015 072 038 -0.13 0.75
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Percentage(% 4.14 6.28 164 546 -132 321 273 -144 823
)

BW — Body Weight, BL — Body Length, EL — Ear Length, HG — Heart Girth, HS — Head to Shoulder, LHB —
Length of Hindlimb, LFB - Length of Forelimb, TL — Tail Length, TG — Thigh Girth

Table 2: Mating scheme for the production of offspring

Mating Type Number of Number of Number of
Sires Dams Progeny

NZW X NZW 3 6 25

NZW X CHA 3 20

CHA X CHA 3 7 18

CHA X NZW 3 9 30
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Abstract

This study aimed at determining chicken genotypes of choice and traits preference in chickens by
smallholder farmers in Nigeria. Data were obtained from a total of 2,063 farmers using structured
questionnaires in five agro-ecological zones in Nigeria. Chi square (y2) statistics was used to compare
categorical variables. Ranking of the six genotypes and twelve traits of preference was carried out using
the non-parametric Kruskal-Wallis H and Friedman tests. Categorical principal component analysis
(CATPCA) was used to assign farmers into groups. With the exception of Shika Brown, preferences for
chicken genotypes were significantly (P < 0.01) influenced by agro-ecological zone. Overall, FUNAAB
Alpha, Sasso and Noiler chicken were ranked 1%, followed by Kuroiler (4™), Shika Brown (5™ and Fulani
birds (6™), respectively. Across genotypes, preferences for traits varied significantly (P < 0.005 and P <
0.01). Traits of preference for selection of chicken breeding stock were body size, egg number, egg size
and meat taste. The two PCs extracted, which explained 65.2% of the variability in the dataset, were able
to assign the farmers into two groups based on preference for body size of cock and hen and the other ten
traits combined. The present findings may guide the choice of appropriate chicken genotypes while the
traits of economic importance may be incorporated into future genetic improvement and conservation
programmes in Nigeria and in Sub-Saharan Africa.

Keywords: Chicken, traits, non-parametric, multivariate analysis, Nigeria

Introduction

Smallholder poultry sub-sector in Sub-Saharan Africa is beset with myriad of problems among which are
poor nutrition, limited technical know-how, vagaries of climatic factors, slow-growth, low meat yield,
small size/number of eggs, low-input and high mortality. In order to address the factors militating against
high chicken production and productivity at the smallholder level, research efforts in the area of genetics
and breeding amongst others have been made in the past three decades (Sonaiya, 2016). One of such is
the development of chicken genotypes that are adapted to the prevailing tropical conditions (Adebambo et
al., 2018). However, it has been reported that the proper identification of appropriate chicken breeds that
will be suitable to a particular environment or agroecological zone in Nigeria is required for the growth
and development of the poultry industry. Such decision is expected to be based on farmers’ choice
especially at the smallholder level using the bottom-top approach. This, coupled with farmers’ traits of
preference, may be valuable inputs for appropriate design and implementation of agro-ecologically
friendly and sustainable genetic improvement programmes. Under the African Chicken Genetic Gains
(ACGG) project, Kuroiler and Sasso birds (foreign, but tropically-adapted genotypes) alongside the
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genotypes developed in Nigeria (Fulani, FUNAAB alpha, Noiler and Shika Brown) were tested in five
agroecological zones of Nigeria. This paper reports a study aimed at evaluating choice of chicken
genotypes and trait preferences by ACGG participating smallholder chicken farmers in Nigeria. This may
assist in future research efforts on genotypes and traits of economic importance by private and public
intervention programmes geared towards boosting smallholder chicken production.

Materials and Methods

The post on-farm data collection study was conducted in five agro-ecological zones under the ACGG
project in Nigeria. The birds (Sasso, Kuroiler, Fulani, Shika Brown, Noiler and FUNAAB alpha) given to
the farmers were managed under the traditional poultry scavenging system in all the five zones. Each
zone was represented by a State (Kwara, Rivers, Imo, Nasarawa and Kebbi) and involved a total of 2,063
rural chicken keepers. In each zone, twelve villages, 2 per local government area (LGA) in each of the 3
senatorial districts were randomly selected. Structured questionnaires were used to elicit information on
the choice of chicken genotypes and traits of preference in a post on-farm data collection survey. The
traits Body Size-Cock (BSC); Body Size-Hen (BSH); Supplementary Feed Consumption—-Cock (SFC);
Supplementary Feed Consumption—-Hen (SFH); Egg Number—Hen (ENH); Egg Size—Hen (ESH);
Scavenging Ability—Cock (SAC); Scavenging Ability—-Hen (SAH); Meat Taste—Cock (MTC); Meat
Taste-Hen (MTH); Ease of Sales—Cock (ESC) and Ease of Sales—Hen (ESH) as perceived by the
respondents were ranked on a scale of 1 (Like very much), 2 (Like), 3 (Not Important), 4 (Dislike), 5
(Dislike very much), 6 (Not Applicable). Percentage distribution of chicken genotype of choice by the
farmers across zones and gender was obtained using Pearson’s Chi square. Ranking of the five genotypes
in order of preference by farmers and of the traits of economic importance was carried out using the non-
parametric Kruskal-Wallis H and Friedman tests followed by Mann-Whitney U and Wilcoxon Signed-
rank tests for Post hoc analyses. In order to explore hidden patterns of trait preferences for appropriate
grouping of the respondents, categorical principal component analysis (CATPCA) procedure was used.
SPSS (2015) statistical package was employed in the analysis.

Results and Discussion

The preference for a chicken genotype was significantly (P < 0.01) influenced by agroecological zone
with the exception of Shika Brown (Table 1) with FUNAAB Alpha, Sasso and Noiler chicken ranked 1%,
followed by Kuroiler (4"), Shika Brown (5") and Fulani (6™), respectively (Table 2). The high preference
for FUNAAB Alpha, Sasso and Noiler birds in the present study could be due to their desirable
performance in the field. This could have been influenced mainly by their body size and egg number
(Table 3). Although Kuroiler was ranked fourth, it was able to compete well with Sasso and Noiler
chicken. This implies that in the case of non-availability of the latter, Kuroiler could be a good substitute.
The low ranking of Shika Brown might be attributed to the fact that the breed was developed mainly for
egg production unlike others that are dual-purpose. The least preference for Fulani chicken could be as a
result of its low productivity compared to other genotypes. However, this genotype is renowned for its
high adaptability to the prevailing hot-dry tropical environment of Nigeria (Yakubu and Ari, 2018) and
good scavenging ability. Some of the merits indicated by farmers for the choice of a particular genotype
in the current study are similar to the egg productivity and body size traits reported by Sisay et al. (2018).
Gender differences (Table not shown) in the present study as regards the choice of Sasso chicken may be
attributed to poultry keeping objectives and varied importance attached to the chicken genotype by both
male and female farmers. Traits of preference for selection of breeding stock in the present study were
body size, egg number, egg size and meat taste. The observations on body size and egg yield are in
consonance with the findings of Mahoro et al. (2018) that they are important economic traits to select in
the indigenous chicken. Meat quality in form of good taste is an important trait in the poultry industry. It
has been recommended that breeding strategies should aim not only at the growth and performance of
chicken, but also put into consideration the qualitative aspects of meat (Paiva et al., 2018).Two PCs were
extracted which explained 65.3% of the variability in the dataset and revealed that irrespective of gender
and agro-ecological zone, the farmers in Nigeria can be grouped into two: Those that emphasize BSC and
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BSH and those that attach more importance to SFC, SFH, ENH, EZH, SAC, SAH, MTC, MTH, ESC and
ESH.

Conclusion

The present study revealed equal ranking of FUNAAB Alpha, Sasso and Noiler, followed by Kuroiler,
Shika Brown and Fulani chicken across five agro-ecological zones in Nigeria. Traits of economic
importance that appeared consistent in selecting breeding stock were body size, egg number, egg size and
meat taste. The chicken farmers were distinctly assigned into two groups (body size and non-body size
traits) using categorical principal component analysis. These findings when combined with quantitative
on-farm data have implications for future breeding programs geared towards increased chicken
production and productivity in the tropics using bottom-top approach.
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Table 1. Chicken genotype preference by farmers across zones in Nigeria

Zone

Kwara Rivers Imo Nasarawa Kebbi
Factor No (%) No (%) No (%) No (%) No (%) Chi-square P-value
Genotype
Shika Brown
Liked 49 (59.0) 40 (52.6) 60 (72.3) 48 (57.1) 52 (61.9)
Not Liked 34 (41.0) 36 (47.4) 23 (27.7) 36 (42.9) 32(38.1) 7.342 0.119™
FUNAAB Alpha
Liked 38 (79.2) 40 (90.9) 30 (62.5) 43 (89.6) 42 (87.5)
Not Liked 10 (20.8) 4(9.1) 18 (37.5) 5 (104) 6(12.5) 17.671 0.01**
Fulani
Liked 17 (47.2) 16 (48.5) 3(8.3) 2 (5.6) 14 (38.9)
Not Liked 19 (52.8)  17(51.5)  33(91.7) 34(94.4) 22(61.1) 30.433 0.01**
Kuroiler
Liked 68 (81.0) 64 (83.1) 74 (88.1) 58 (69.0) 52 (64.2)
Not Liked 16 (19.0) 13 (16.9) 10(11.9) 26 (31.0) 29(35.8) 18.743 0.01**
Sasso
Liked 62 (73.8) 66 (88.0) 77 (91.7) 67 (79.8) 50 (60.2)
Not Liked 22 (26.2) 9 (12.0) 7 (8.3) 17 (20.2) 33(39.8) 30.246 0.01**
Noiler
Liked 67 (79.8) 47(61.0) 73(86.9) 74 (88.1) 67 (79.8)
Not Liked 17 (20.2) 30(39.0) 11(13.1) 10(11.9 17 (20.2)  22.675 0.01**

** Sjignificant at P < 0.01; ™Not significant

Table 2. Ranking of preferred chicken genotypes by farmers in Nigeria

Genotype Liked Not Liked Mean Rank" Kruskall-Wallis Test Position
No (%) No (%)
Shika Brown 297 (64.8)  161(35.2)  1496.65° 5
FUNAAB Alpha 303 (87.6) 43 (12.4) 1194.98° 1
Fulani 72 (36.5) 125(63.5)  1872.32° 6"
Kuroiler 410(81.3) 94 (18.7) 1277.59" 4"
Sasso 502 (85.1) 88 (14.9) 1228.00% 1
Noiler 475(84.8)  85(15.2) 1231.50% 292. 970%** 1

**Significant at P < 0.01; Means in columns followed by different letters are different significantly (P < 0.05)
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"The lower the mean rank, the more important the genotype

Table 3. Mean ranks of traits preference across six chicken genotypes and their significance level according to
Kruskall-Wallis test”

Genotype

Shika FUNAAB  Fulani Kuroiler Sasso Noiler

Brown Alpha
Traits MeanRank Mean Rank MeanRank MeanRank MeanRank MeanRank Kruskall-Wallis

Test

BSC  1082.90° 971.94° 1351.16°  1018.16®  1010.99®  1012.96®  40.292**
BSH  108859°  974.47° 1230.45°  1023.56®  1010.54°  1002.51°  21.008**
SFC  1013.94° 99178 97538  101469"  109648°  011.83°  28.286**
SFH  1005.98°  971.39®  939.06% 1001.40°  1102.78°  910.31° 32.361%*
ENH  g01.83° 878.48" 1059.23°  ggp g3 1042.54°  925.90° 49.808**
EZH  g21.92° 924.11° 1197.42°  936.70* 1007.94°  951.92 39.894**
SAC  965.69% 946.06° 885.13° 1033.12°  1068.86°  1021.86  16.406**
SAH  9g2.42% 912.29° 883.56° 1013.05°  1077.72°  1016.14%  22.065**
MTC  911.95% 1029.04° 1059.87° 1000.97° 1018.89" 1055.10° 14.402*
MTH  g77.24% 970.45° 1012.48° 101054  999.60b°  1056.98°  21.744**
ESC  93g.38 973.57° 1164.73°  1015.77®  1016.11®  957.03° 14.225*
ESH  933.71° 927.94° 1094.91°  982.25a 1028.14°  926.91° 16.222%*

*, % Asymptotic significance at P < 0.005 and P < 0.001, respectively
Means followed by different letters in rows are different. ¥ The lower the mean rank, the more important the trait
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Abstract

One hundred and forty four growing Arbor Acres broiler breeder pullets were used to determine the effect
of vitamin E (dL-a-tocopheryl acetate; VE) on the physiological and blood responses.The birds aged 21d
were randomly assigned to 4 treatments consisting 0, 50, 100, 150mgVE/kg of diet, with 3 replicates per
treatment till d84.Data obtained for rectal temperature (RT), heart rate (HR), respiratory rate (RR), skin
temperature under wing (STW) and on the breast (STB), haematology and plasma biochemistry were
subjected to analysis of variance.In female chickens, VE significantly (p<0.05) affected HR, STW, WBC,
heterophil, lymphocyte and H/L ratio but did not affect RT, RR, STB, PCV, RBC, Hb concentration,
eosinophil, monocyte, basophil, MCV, MCH, MCHC and biochemical parameters.Only pullets on
100mg/kg VE had lower HR than the control group. For STW, 50mg/kg VE had lowervalue than the
control. VE, irrespective of dosage, increased (p<0.05) WBC and lymphocyte in pullets compared to
control group. Except in 100mg/kg feed group, heterophil and H/L ratio in 50 and 150mg/kg feed
recorded lower values than the control. VE administration of at least 50mg/kg feed in the diet of growing
broiler breeder chickens might help in decreasing skin temperature, improving immunity and reducing
stress under hot conditions.

Keywords:tocopherol; heat stress; broiler breeder; blood; haematology; plasma biochemistry
Introduction

It is well established that stress has detrimental effects on growth, immunity and performance of poultry
species (Ajakaiyeet al., 2010). Heat stress (HS), which ensues under high environmental temperature,
leads to economic losses. Reports on detrimental effects of HS on different classes of chickens are
commonly found in literatures.However, growing broiler breeder chickens had received little attention
among others classes of chickens.Broiler breeder chickens are known to be more susceptible to HS than
strains of chickens.HS generates a lot of free reactive oxygen species (ROS) called radicals.Free radicals
react with polyunsaturated fatty acids (PUFAS) in biological bi-layered membranes to initiate achain-
reaction process known as lipid peroxidation in living systems thereby compromising the membrane
integrity (Estévez, 2010).Vitamin E, a good chain-breaking natural antioxidant is reputed for scavenging
the ROS that cause oxidation in the biological membranes.Unlike other vitamins, it is not synthesized in
chickens. Its use has been reported in various classes of chickens (Sahin et al., 2010; Guetchom et al.,
2012), but little is known of its effects in young broiler breeder chickens reared under tropical
environment. Therefore, the present study aimed at determining the effect of dietary vitamin E on
physiological and blood parameters in growing broiler breeder chickens under humid tropical conditions.

Materials and methods
Experimental location and meteorological observations:
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The study was carried out at the Poultry Unit of University Farms, Federal University of Agriculture,
Abeokuta, Nigeria (latitude 7° 13°N; longitude 3° 26’E (Google Earth, 2017) and altitude 76 m above sea
level). Data on pen temperature and relative humidity in different units were monitored using thermo-
hygrometer at 08:00, 13:00 and 17:00h daily. Temperature-humidity index (THI) and effective
temperature were calculated.

Animals and management:

One hundred and forty fourfemale 21d-old Arbor acresbroiler breeder birds managed according to the
manual from the industry were allotted to four treatment groups. Birds in Treatment | received diet
containing no vitamin E (dL-a-tocopheryl acetate; VE) while Treatment I, 1l and IV received dietary
treatment with 50, 100 and 150mg VE/kg feed respectively in an experiment that last till d84.There were
three replicates and 12 birds per replicate. Commercial diet was used for the birds at different stages of
growth. Water was made available ad libitum.

Data collection:
Physiological responses

Rectal temperature (RT) of birds (n=2) from each replicate was measured with Jorita digital thermometer
(model: ECT-5; 0.1°C accuracy).Respiratory rate (RR) of the birds was taken as the number of breaths per
minute by counting the flank movement. Stethoscope was used to take the heart rate (HR) of the birds.
Non-contact infra-red thermometer was used to take the skin temperature under wings (STW) and on the
breast (STB) within 15cm from the bird. All measurement of physiological responses was taken twice
weekly from d21 — d84 between 14.00 and 16.00 h.

Blood sampling and analyses

Blood samples were obtained from the chickens on d28, 56 and 84 via the wing web into heparinized and
blank tubes for haematology and plasma biochemistry respectively. Parameters determined include PCV,
RBC, Hb concentration, WBC, differential count, H/L ratio, total plasma protein, albumin, globulin, uric
acid, creatine kinase and creatinine. MCV, MCH and MCHC were calculated.

Statistical analyses:

Data collected on body temperature, respiratory, heart rates, haematological and plasma biochemical
parameterswere subjected toone-way analysis of variance using SAS (2002) computer statistical package.
Means that are significantly different were separated with Tukey’sStudentized range test.

Results

Table 1 shows the summary of the meteorological observations during the experiment. The average pen
temperature, relative humidity, THI and effective temperature was 28.2°C, 79.6%, 80 and 33°C
respectively. Result of physiological responses in growing broiler breeder pullets as affected by vitamin E
treatment is presented in Table 2. VE did not significantly (p>0.05) affect RT, RR and STB in pullets.
However, HR in pullets was significantly (p<0.05) affected by VE. Pullets on 100mg/kg VE had lower
HR than the CONTROL group. Birds on 50mg/kg VE had lower STW than the CONTROL and
150mg/kg VE in pullets, though similar to 100mg/kg VE.

Table 1:Summary of meteorological observations during the experiment

Climatic factor 0800h 1300h 1700h Average

Ambient temperature (°C) 25.7+1.76 30.9+2.57 28.8+2.81 28.2+3.20
Relative humidity (%) 80.3+7.48 62.6+7.65 66.3+9.41 79.6+8.41
Temperature-humidity 75.8 81.2 78.9 80.0
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index

Effective temperature 27 35 32 33
(°C)

Table 3 shows the effect of vitamin E on haematologicaland biochemical parameters in growing breeder
pullets. WBC, heterophil, lymphocyte and H/L ratio were significantly (p<0.05) affected by vitamin E in
female birds. VE increased (p<0.05) WBC and lymphocyte in pullets compared to CONTROL
group.Except in 100mg/kg feed group, heterophil and H/L ratio in 50 and 150mg/kg feed groups recorded
higher values than the CONTROL. Plasma biochemical responses were not significantly (p>0.05)
affected by different dosages of vitamin E. Similar results were obtained in broiler breeder pullets for
plasma biochemistry.

Table 2: Effect of vitamin E on the physiological parameters in growing broiler breeder pullets under humid tropical
conditions

Vitamin E (mg/kg feed)

Parameter

0 50 100 150 sem p
Female
Rectal temperature (°C) 41.2 41.1 41.1 41.1 0.05 0.627
Heart rate (beats/min) 238.8° b234.5a 230.3" b235.1al 1.86 0.015

Respiratory rate (breaths/min) 42.7 43.4 40.9 42,5 0.86 0.203
Skin temperature on breast (°C)  37.0 37.0 37.3 37.1 0.14 0.526

Skin temperature under wings ~ 40.5*  40.1° 40.3® 405* 0.04 0.011
(°C)

aP\eans within the same row with similar superscripts differ significantly (P<0.05)

Table 3: Effect of vitamin E on the haematologicaland biochemical parameters in growing broiler breeder pullets under humid
tropical conditions

Vitamin E (mg/kg feed)

Parameter sem p
0 50 100 150
Packed cell volume (%) 34.2 35.1 36.2 35.3 0.90 0.903
Red blood cell (x10*%/1) 3.17 3.30 3.33 3.54 0.10 0.634
Haemoglobin conc. (g/dl) 11.6 12.0 12.0 12.0 0.29 0.968
White blood cell (x10%/1) 1.93°  4.24*  4.40*° 418  0.80 0.016
Heterophil (%) 49.4* 386" 409® 395" 1.02 0.037
Lymphocyte (%) 494>  567°  536® 564° 231 0.036
H-L ratio 099 072° 080* 073 001 0.023
Eosinophil (%) 1.83 2.28 2.28 1.82 0.120  0.327
Monocyte (%) 2.67 2.33 3.00 2.29 0.141  0.255
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Basophil(%) 0.11 0.11 0.17 0.12 0.053  0.979
MCV (fL) 1123 1273 1208 1079 6.86 0.767
MCH (pg) 380 453 391 332 248 0412
MCHC (g/dl) 34.1 35.0 34.1 34.0 0.69 0.951
Total protein (g/dl) 5.3 5.8 51 5.8 0.23 0.622
Albumin (g/dI) 3.9 4.4 3.6 4.2 022 0536
Globulin (g/dl) 14 14 15 15 0.05 0.829
Uric acid (mg/dl) 6.4 6.9 5.8 6.3 0.43 0.837
Creatine kinase (U/l) 0.76 0.86 0.83 0.80 0.062  0.950
Creatinine (mg/dl) 1.49 1.45 1.65 1.58 0.157 0.974

aP\eans within the same row with similar superscripts differ significantly (P<0.05)
Discussion

The mean climatic measurements during the experimental period showed that the birds were continually
under stressful conditions. Broiler chickens have the thermal comfort zone within 18 and 22°C (Charles,
2002). Meanwhile, the present study was carried out under mean temperature which is 6.2°C above the
upper critical limit. A good pointer is the heterophil-lymphocyte ratio ranging from 0.72 and 1.17. Birds
with heterophil to lymphocyte ratio of about 0.2, 0.5 and 0.8 are known to be under low, optimal and high
degrees of stress respectively in chickens(Gross and Siegel, 1983).

Vitamin E supplementation in diet reduced the heart rate in growing female breeder chicken. Birds on
100mg VE per kg feed recorded 3.7% lower heart rate than the group that received no VE. Vitamin E is a
major chain-breaking anti-oxidant in living systems, functioning in biological membranes (Surai et al.,
2016). Its involvement in thermoregulation and the cardio-vascular responses in growing breeder
chickens have not been fully understood.However, it has been reported that accumulation of free radical
may lead to endothelial damage in cells of the heart (Arab et al., 2006), causing the heart to work more.lt
is known as well that one of the responses of chicken to heat stress is the stimulation of cardiovascular
system, leading to vasodilatation. Skin temperature under wings is closely related with the core body.
Lowered skin temperature in birds fed vitamin E is an indication of efficient thermoregulation in female
birds that received 50mg VE/kg feed.

Supplemental vitamin E had no effect on PCV, RBC, Hb concentration, red blood cell derivatives, and
some differential counts eosinophil, monocyte and basophil of both pullets and cockerels. Similar results
were obtained in broiler chickens by other authors (Tras et al., 2000).WBC, heterophil, lymphocyte and
H:L ratio were affected by vitamin E. Vitamin E is known to reduce cytotoxic action caused by free
radicals in the living cells and improves the phagocytic activity of macrophages in broiler chickens
(Leshchinsky and Klasing, 2001).Leukocytes and the differentials are usually affected by high
temperature and immunity of chickens is compromised under heat stress episodes. Heterophil in avian
class, as neutrophil in mammals, has the phagocytic function (Qureshi et al., 1998). This multiplies and
proliferates during heat spell while lymphocyte decline in number. The use of vitamin E in the present
study reduced heterophil count and increase lymphocyte, thereby lowering the H:L ratio. In another study
similar to the present one, VE raised WBC and lymphocyte, and lowered heterophil, H:L ratio, in Control
group of layer hens (Ajakaiye et al., 2010).HS promotes the release of catecholamines and corticosteroids
that induce lipid peroxidation of membranes, including membranes of T and B lymphocytes (Silva et al.,
2011). Antioxidant supplementation in the diets stimulates immunity in avian class.In the present study,
VE did not affect any of the plasma biochemical parameters considered. This is contrary to the previous
reports. However, most of the reports were not in growing breeder chickens.
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Conclusion

Vitamin E supplementationof at least 50mg/kg feed in the diet of growing broiler breeder chickens
increased WBC and lymphocytes and decreased skin temperature, heterophil and H:L ratio and so may
help improved immunity during hot period in the humid tropical environment.
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ABSTRACT

This study was carried out to evaluate oestrus behaviour and hormonal changes during the oestrous cycle
of Jennies synchronized with single treatment of PGF2a (lutalyse®) and Jennies not synchronized, in
Zaria Nigeria. Eight (8) cycling Jennies aged 3.2+1.0 years were used for this study. The jennies were
randomly assigned to 2 groups of 4 jennies each; Group 1 (n=4) Jennies not treated with any
synchronizing agent; Group 2 (n=4) Jennies treated with a single injection of 10mg of Lutalyse®. The
treated and untreated group were observed for behavioural oestrus three times daily (8-10 am, 12-2 pm
and 4-8 pm) for two oestrous cycles. Blood was collected from the jennies for extraction of serum, for
progesterone and oestradiol estimation using Enzyme-linked Immunosorbent Assays (ELISA). One-way
ANOVA and T-test were used to analyze the results. The characteristic oestrus behaviour of jennies was;
tail raising from the perineum, opening and closing of mouth (mouth clapping), flehmen and winking of
the vulva. From this study it was established that the average oestrus period of Nigerian indigenous
jennies was 8.0 £ 0.5 days and their average oestrous cycle length was 30.0 + 5.0 days. It was concluded
from this study that synchronization of Jennies is possible using exogenous PGF20a. This study has shown
that, plasma progesterone and oestradiol analyses is a valuable tool for the study of fundamental
reproductive endocrinology in Nigerian indigenous jennies.

Keyword: Nigerian Jennies, Oestrus behaviour, Hormonal characterization. Oestrus synchronization,
Lutalyse.

INRODUCTION

Donkeys are one of the ancient domesticated livestock species and are valued for their ability to survive
under harsh conditions (Blench et al., 1990; Swai and Bwanga, 2008). However, they are often regarded
as animals of low social status and neglected by research and developmental organizations (Starkey,
1995). There are 41.5 million donkeys worldwide (Desalegne et al., 2011), with a population of 0.8
million donkeys in Nigeria (Mabayoje and Ademiluyu, 2004). Cross-border movements by the pastoral
Fulani from Niger, Chad, Burkina Faso, Mali and Cameroon, have increased the number of donkeys in
Nigeria (Blench, 2004). In Nigeria, donkeys are concentrated mainly in the northern states because of the
savannah type of vegetation and fewer disease vectors such as tsetse flies (RIM, 1992). Synchronizing
oestrus is usually achieved by using luteolytic agents such as prostaglandin F2a or one of its analogues.
Examples of these products are sold under the trade names of Lutylase ®, Estrumate ® and Prostamate®
(Howey et al., 1983). This study was carried out to evaluate oestrus behaviour and hormonal changes
during the oestrous cycle of Jennies synchronized with single treatment of PGF2a (lutalyse®) and Jennies
not synchronized, in Zaria Nigeria.

MATERIALS AND METHOD
Experimental animals and management

This study was carried out at the donkey farm of the Equine and Camel Research Programme of the
National Animal Production Research Institute (NAPRI), Ahmadu Bello University, Shika Zaria. Eight
(8) cycling Jennies aged 3.0 £ 1.0 years with mean body weight of 90.6 + 6.5kg and mean body condition
score of 3.5 + 0.2 were used for this study. Cyclicity was determined based on two rectal palpations (30
days apart), ultrasound scans done twice and two blood samples were also obtained twice (30 days apart)
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to confirm cyclicity. The jennies were kept outdoors in a group and fed Digitaria smutsii (woolly finger
grass), concentrate rations at 1.2kg/jennies/day and hay as basal diet, water was provided ad libitum.

Experimental design
The animals were randomly assigned to 2 groups of 4 jennies each

Group 1: Four jennies were used to detect natural oestrus and were not synchronized

Day 0 oestrus observation

Group 2: Four jennies were synchronized with a single treatment of 10mg of PGF2a (Dinoprost
tromethamine- Lutalyse®) intramuscular injection.

Day 0 (PGF2a IM Injection) oestrus observation

Oestrus detection

Following the administration of the injections of PGF2a, treated and untreated jennies were observed for
behavioral oestrus beginning from day 0 when the experiment commenced. Jennies were observed for
oestrus behaviors for two hours, three times daily (8-10 am, 12-2 pm and 4-8 pm) for the period of the
experiment. Parameters evaluated were; lowered head with neck extended forward, opening and closing
of the mouth, ears back against the neck, standing to be mounted, tail raised from the perineum, vulva
winking, mucous discharge and presentation of the perineum toward the jack. In addition, Jennies were
exposed to a jack to aid oestrus detection

Blood Sampling

Five (5) ml of blood was obtained from the jennies via jugular veni-puncture using a 5 ml syringe (18
Gauge needle) on the day of synchronization, then twice weekly for 8 weeks, to determine the
progesterone and estradiol concentrations. The blood samples were decanted into vacutainers and
transported to the laboratory. Blood samples collected were centrifuged at 2000xG and serum harvested.
Serum samples obtained were appropriately stored at -20°C until analysis for determining progesterone
and estradiol concentrations using an Enzyme-linked immunosorbent assays (ELISA) technique.

Data analysis

Chi square was used to compare between the physical manifestations of oestrus and the different groups.
Frequency of oestrus characteristics were expressed in percentage. Data on progesterone and oestradiol
profile values were expressed as Mean + S.E.M. Comparisons between the groups were carried out using
one-way ANOVA and T- test. The differences were considered significant when P < 0.05, highly
significant when P<0.01 and not significant when P > 0.05. SAS system for windows 9.0 was used for the
analysis.

RESULT AND DISCUSION
Percentage frequency of oestrus characteristics in jennies treated with PGF2a
Parameters Grpl (NT)(%) Grp2 (1LT)(%) LS

Head lowering 60 40 **
Mouth clapping 70 50 **
Ears backward 60 50 *
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Standing to be mounted 60 50 *

Tails raising 70 50 **

Vulva winking 60 40 **

Mucous discharge 20 10 *
Presentation of perineum 10 0o *
Flehmen 70 60 *

LS= Level of Significance.
Progesterone and Oestradiol Profiles for Group 1 (Not treated group)

The serum progesterone (P4) and oestradiol (E2) profiles for group 1 (jennies that served as control) to
detect natural oestrus as shown in Figure 1.1. Mean P4 concentration rose from 1.35+1.08 ng/ml on day 0
to 2.01+1.80 ng/ml on day 3 then declined to 0.18 + 0.07 ng/ml on day 10 increasing to 2.44 + 2.22 ng/ml
on day 18, while E2 concentration decreased from 11.81 + 4.94 pg/ml on day 0 to 8.55 * 1.63 pg/ml on
day 14 then increasing to 11.10 + 3.05 pg/ml on day 25.

Figure 1.1 Progesterone and oestradiol profiles of jennies not treated.
Progesterone and Oestradiol Profiles for Group 2 (Single treatment lutalyse)

The serum progesterone (P4) and oestradiol (E2) profiles for group 2 (Single treatment lutalyse)as shown
in Figure 4.8. The progesterone and oestradiol concentrations were inversely related. Mean serum P4
concentration at the start of the study day 0, was 0.88 + 0.61 ng/ml and mean serum E2 concentration was
63.2 £ 49.94 pg/ml. The P4 concentration rose to 6.45 + ng/ml on day 3 after PGF2a treatment and E2
declined to 62.71 + 45.79 pg/ml.

Figure 1.2 Progesterone and oestradiol profiles of jennies treated with a single injection of 10 mg of
PGF2a

Key: Day 0= Day of first injection of 10mg of Lutylase

It was observed that tail raising, opening and closing of mouth (mouth clapping), flehmen and winking of
the vulva were the most consistently observed signs of oestrus in jennies from all the groups,
corroborating the works of Vandeplassche et al., (1981), Henry et al., (1991) and Taberner et al., (2008).

It was established from this study that the oestrus period of groups 1 and 2 were both 8 days, respectively.
The oestrus cycle length of groups 1 and 2 was 25 and 35 days respectively. these findings are similar to
the work of Henry et al., (1987), established that the oestrus period can occur between 6 to 8 days, and the
oestrus cycle from 25 to 26 days.

CONCLUSION AND RECOMMENDATION

Synchronization of jennies is possible using exogenous PGF2a. However, it is recommended that single
injections of Dinoprost tromethamine (Lutalyse®) can be used for oestrus synchronization in jennies but,
there was no significant difference in the oestrus behaviors and hormonal profiles between the
synchronized and un synchronized jennies.
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Abstract

This study was carried out to determine the ameliorative effects of aqueous ginger extract on sperm
quality and haematology in lead acetate treated male albino rats. Twenty four male albino rats used for
this study were randomly assigned into four groups (n = 6). Rats in group 1 served as normal control. Rats
in group 2 were treated for 6 weeks with only lead (4 mg/kg). Rats in group 3 were treated with lead (4
mg/kg) and ginger (300 mg/kg) simultaneously for 6 weeks. Rats in group 4 were treated with lead (4
mg/kg) for 6 weeks and then with ginger (300 mg/kg) for another 6 weeks. Results obtained showed
significant decreases (P < 0.05) in sperm motility and sperm viability in group 2 when compared to
groups 1 and 3. There was no significant difference (P > 0.05) in sperm motility and viability of animals
in group 3 when compared to group 1. There was no significant difference (P > 0.05) in sperm motility
and sperm viability of animals in group 4 when compared to group 2. For haematological parameters,
there was a significant decrease in RBC level of animals in group 2 when compared to those in groups 1
and 3. There was a significant increase in WBC of group 2 when compared to groups 1, 3 and 4. From the
results, aqueous ginger extract showed protective potentials on sperm quality and haematology in lead
acetate treated male rats.

Keywords: Ginger, Lead acetate, sperm quality, haematology

Introduction

Lead (Pb) is one of the most abundant heavy metal pollutants in the environment, and is well documented
as a dangerous and insidious poison (White et al., 2007) Research has shown that lead toxicity causes
severe damage to the reproductive system and haematology, interfering with spermatogenesis and
reduces sperm production and quality (Biswas and Ghosh, 2006; Hamadouche et al., 2009). Oxidative
stress induced by lead toxicity is the main cause of changes in sperm characteristics and haematology
(Ashry et al., 2010). Ginger (Zingiber officinale) has been reported to have antioxidants properties
(Prakash et al., 2010). Hence, the objective of this study was to determine the ameliorative effects of
aqueous ginger extract on sperm quality and haematology in lead acetate treated male albino rats.
Materials and methods

The lead (Pb) acetate used was from Joe Chem Ventures Ltd, University of Nigeria, Nsukka, Enugu State.
Ginger: The ginger rhizome was purchased from Ogige market in Nsukka, Enugu State.

Extraction of Ginger (Zingiber Officinale) extract

The ginger rhizome was crushed using mortar and pestle. It was then filtered using Wattman no. 1 filter
paper. The filtrate was concentrated in a hot air oven at 37°C and stored at 4°C during its use.
Experimental Design

Twenty four mature male albino rats were randomly assigned into four (4) groups of six rats each and
treated once daily as follows:

Group 1: Rats in this group served as the normal control and were given distilled water as placebo.
Group 2: Rats in this group were treated, daily with lead alone at 4 mg/kg per OS [6] for six weeks
Group 3: Rats in this group were treated daily with lead at 4 mg/kg and ginger extract at 300 mg/kg per
OS [11] from day one for six weeks

Group 4: Rats in this group were treated daily with lead at 4 mg/kg p

er OS for 6 weeks and then with ginger extract at 300 mg/kg per OS for the another 6 weeks.
Determination of testicular weight
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After 30 days of treatment (end of study period), rats from each group were euthanized using chloroform.
The testis from each rat was carefully dissected out, extraneous tissues removed and then weighed.
Determination of sperm motility

A drop of sperm from the cauda epididymis was placed on a warmed slide and observed using a light
microscope. Sperm cells moving in a straightforward unidirectional motion were counted while sperm
cells moving in circles, in backward direction or showing pendulous movement were excluded
(Zemjanis, 1977)

Determination of sperm viability

One drop of semen was mixed with one drop of eosin-nigrosin stain on a warm slide. A thin
smear was then made from the mixture of semen and stain. The smear was then air-dried and
viewed under the microscope. The live and the dead sperm cells were separately counted and the
ratio of the live to dead sperm cells was calculated in percentage. The sperm cells that appeared
clear (white) were counted as live while those that picked up the stain (appeared pink/red) were
counted as the dead cells (Zemjanis, 1977).

Determination of packed cell volume (PCV)

This was determined by the hematocrit method (Coles 1986). Values were expressed in percentage.
Determination of white blood cell (WBC) and red blood cell (RBC) counts

These were estimated using the improved Neubauer counting chamber (Coles 1986). Values were
expressed as number of counts x 10°/ul of blood.

Determination of hemoglobin (Hb) concentration

This was done using cyanomethaemoglobin method (Coles 1986) and values recorded in g/dI
Differential Leukocyte count

Lieshamann Technique (Coles 1986) was used. Each type of white blood cell was expressed as a
percentage of the total count and converted to the absolute value per microlitre of blood.

Statistics

Data obtained from the study was statistically analysed using one way analysis of variance (ANOVA).
The variant means were separated using Duncan Multiple Range Test. Level of significant was accepted
at p <0.05.

Results and Discussion

Table 1: Mean values of the testicular weight, sperm motility and viability.

PARAMETER GROUPS
1 2 3 4
(normal control) (lead only) (lead + ginger) (lead 6 weeks, then
ginger 6 weeks)
Testicular Weight 1.10 +£0.00 0.90 £ 0.16 0.90 £0.10 1.07 £0.03
(grams)
Sperm Motility (%) 76.68 + 8.82° 30.00 +5.77° 73.33 £ 3.33° 40.00 +5.77°
Sperm  Viability 76.67 +8.82° 40.00 +5.77° 66.67 + 3.33° 46.67 + 3.33"
(%)

Key: a, b = different superscripts indicating differences between the mean (p<0.05)
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Table 2: Mean values of Packed Cell Volume, Haemoglobin concentration and Red Blood Cell
count.

PARAMETER GROUPS
1 2 3 4
(normal control) (lead only) (lead + ginger) (lead 6 wks, then
ginger 6 weeks)
Packed Cell 49.67 +2.03% 41.67 +0.67° 47.33 + 1.45° 46.33 +0.88%
Volume (%)
Haemoglobin 10.70 +£ 0.31° 7.27 +0.88" 9.10 +0.23° 8.43 +£0.26°
conc. (g/dl)
Red Blood Cell 28.17 +1.09° 24.00 + 0.58" 26.00 + 0.58* 24.33+0.33%
count (10%/l)

Key: a, b, ¢ = different superscripts indicating differences between the mean (p<0.05)

Table 3: Mean values of different cells of the leukocytic series

PARAMETERS GROUPS
1 2 3 4
(normal control) (lead only) (lead + ginger) (lead 6 weeks, then
ginger 6 weeks)

Total WBC 70.00 + 1.15° 82.00 + 2.00° 68.66 + 0.67° 72.00 + 1.15°
Neutrophil 40.67 £ 0.67° 30.67 £ 0.67° 46.00 + 1.15° 30.00 + 0.00°
Lymphocyte 58.00 + 1.54° 68.00 + 1.15° 52.00 + 1.15° 68.00 + 1.15°
Monocyte 2.00 £0.00 2.00 £ 0.00 2.00+£0.00 2.00+£0.00

Eosinophil 2.00+£0.00 2.00+£0.00 2.00 £ 0.00 2.00 £ 0.00

Key: a, b, ¢ = different superscripts indicating differences between the mean (p<0.05)

There were no significant differences (P > 0.05) in the mean testicular weight of animals among the
groups. This was however not in line with the study that reported atrophy of the testes of rats treated with
lead acetate (Chowdhury,2009). The significant decrease (P < 0.05) in sperm motility and viability
observed in group 2 (lead only) animals when compared to animals in groups 1 (normal control) and 3
(lead + ginger) may be as a result of lead-induced oxidative stress (Auger et al., 2001). Lipid peroxidation
destroys the structure of lipid matrix in the membranes of spermatozoa, and it is associated with loss of
sperm motility and viability (Sharma and Agarwal, 1996). There was no significant difference (p > 0.05)
in sperm motility and viability of animals in group 3 (lead + ginger) when compared to group 1 (normal
control). This may be due to antioxidant properties of ginger (Ahmed et al., 2000). There was no
significant difference (p > 0.05) in sperm motility and viability of animals in group 4 (lead 6 weeks, then
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ginger 6 weeks) when compared to group 2 (lead only). This may be because the toxic effect of lead had

occurred before commencement of treatment with ginger. This suggests that it is better to prevent lead

toxicity with consumption of ginger than allowing the toxicity to occur before treatment with ginger. For

haematological parameters, there was a significant decrease (p < 0.05) in packed cell volume (PCV) and

haemoglobin (Hb) concentration of group 2 (lead only) animals when compared to groups 1 (control), 3

(lead + ginger) and 4 (lead 6 weeks and then ginger 6 weeks). There was also a significant decrease in red

blood cell (RBC) count of group 2 animals when compared to those in groups 1 and 3. These decreases in

PCV, Hb and RBC of group 2 were in line with previous studies (Alsaleh, 1994). Red blood cells have a

high affinity for lead. Lead has a destabilising effect on cellular membrane and RBCs, decreasing cell

membrane fluidity and increasing the rate of RBC haemolysis. Haemolysis appears to be the end result of

ROS-generation and lipid peroxidation in the RBC membrane (. Lawton and Donaldson, 1991). In the

total white blood cell (WBC) count, a significant increase (p < 0.05) in group 2 animals when compared

to groups 1, 3 and 4 was observed. This may be as a result of the body’s immune response to lead

toxicity, hence the increased production of WBCs. There was a significant decrease (p < 0.05) in the

number of neutrophils of animals in groups 2 and 4 when compared to groups 1 and 3 but all the values

fell within the normal range reported for this specie. There was a significant increase (p < 0.05) in the

number of lymphocytes of animals in groups 2 and 4 when compared to groups 1 and 3 but all the values

fell within the normal range reported for this specie.

Conclusion and recommendation

In conclusion, ginger extract demonstrated a significant protective potential on sperm quality (motility

and viability) and haematology in lead acetate treated male rats. The study also showed that ginger may

be more effective when supplemented in animals diet rather than used as a therapeutic agent after the

occurrence of lead toxicity. Hence, supplementation of ginger (Z. officinale) in animal’s feed is

recommended. This may be effective in reducing the toxic effect of lead on sperm quality and

hematology, hence improving fertility in male animals.
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ABSTRACT

The classical approaches to the detection of genetic differences in farm animals have been
mostly based on the use of blood proteins (protein in blood plasma and serum) and blood
groups. More recently, DNA polymorphisms have become popular in the genetic
characterization of farm animals. This has helped in the study of polymorphism of the genes
encoding hormones and their receptors, as well as their association with economic traits. The
chicken Growth Hormone (GH) gene plays a crucial role in controlling growth and metabolism,
leading to potential correlations between GH polymorphism and economic traits in animals. The
allelic variants of functional genes are a result of different modifications of nucleotide
composition such as point mutations (Single  Nucleotide  Polymorphism-SNP),
insertions/deletions and soon. Polymorphism identification and subsequent study of its
relationship with productivity characters will provide a basis for further targeted breeding which
is fully applicable to the poultry farming and other farm animal species. This correlation could
be used as a basis for selection and genetic improvement of farm animals.

Keywords: Polymorphic, Chicken, Growth Hormone, Chicken Growth Hormone and Economic
traits.

INTRODUCTION

Growth performance and carcass traits are very significant economic traits in broiler chickens
production, and are controlled by sets of complex genes. Growth is a complicated procedure
regulated by a wide variety of neuroendocrine pathways (Zhang et al., 2008). For this reason, it
is very difficult to make rapid progress using conventional methods of genetic selection within
breeds (Zhang et al., 2008). Recent advances in molecular technology have provided new
opportunities to evaluate genetic variability at the DNA level (Kaya and Yildiz, 2008). Growth
Hormone (GH) is secreted by somatotropic cells of the anterior lobe of the pituitary. The growth
hormone gene, which is located on chromosome 27, contains 5 exons and 4 introns with a total
length equal to 4.35kbp. GH influences animal processes such as growth, lactation, reproduction
and metabolism (Breier, 1999). Therefore, the GH gene, with its functional and positional
potential, has been widely used as a marker for example, caprine GH gene have been being
correlated with milk traits and its possible usage for selection of both dairy and meat type goats.
Growth hormone affects growth traits in broiler chickens production such as growth rate, body
weight maturation, metabolism rates, egg production, reproduction, appetite control and aging.
Growth hormone promotes muscle and bone growth and development, as well as regulation of
fat content and its metabolism (Zhang et al., 2007).
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Chicken Growth Hormone

The chicken Growth Hormone (cGH) is a 22-kDa protein, containing 191 amino acid residues
(Hrabia et al., 2008). In poultry, cGH consists of 4,101 base pairs, having five exons and four
introns (Kansaku et al., 2008). A polypeptide, the hormone is produced and secreted by the
pituitary gland. cGH affects a variety of physiological functions and growth performance (Apa et
al., 1994) and has been reported to be one of the most important genes affecting chicken
performance traits playing critical roles in both growth and metabolic rates. It also plays a crucial
role in controlling growth and metabolism, leading to potential correlations between cGH
polymorphisms and economic traits. cGH is involved in the processes of sexual differentiation,
pubertal maturation and participates in gonadal steroidogenesis, gametogenesis and ovulation. It
plays an important role in a variety of secondary functions such as egg production, aging and
reproduction (Kansaku et al., 2008).

Polymorphism of Chicken Growth Hormone

Genetic diversity in the cGH gene has been reported to exits in native chicken breeds when
compared to commercial breeds (Nie et al., 2002). This could be due to the genetic diversity of
the native chickens. Thakur et al. (2009) in Kadakanath chicken of India observed three
genotypes of the chicken growth hormone; AA, AB and BB at the cGH1 locus. Bhattacharya et
al. (2010) reported also reported three genotypes AA, BB and AC in White Leghorn chickens.
Wenming et al. (2010) investigated the mutation characteristics of growth hormone (GH) gene in
five Chinese indigenous goose populations. All the exons and introns of the gene were amplified
by 20 pairs of primers and genotypes of all the primers were observed by PCR-SSCP; they
observed six SNPs per 1000 nucleotides in exons compared to two SNPs per 1000 nucleotides in
intron regions. Four SNPs were detected by two primers and four genotypes AA, BB, CC and
DD were generated among the five populations evaluated. Tanmankaur et al. (2008) analyzed
776 bp amplicon of chicken GH gene digested with Mspl with the results revealing three
different patterns (AA, AC and CC) created by a combination of polymorphic Mspl cut sites
present in exon-1 (one site) and in intron-1 (one site). Polymorphism in intron 4 of the cGH gene
was studied by Nie et al. (2002) in Chinese native chickens. A total of eight restriction digestion
profiles were identified within the 1170 bp amplified PCR product, by Mspl restriction
endonuclease. Among 20 populations, distinctly different allele numbers and fragments of intron
4 RFLPs between Chinese native chickens were observed. A new allele D was identified at a
high frequency in the slow growing Taihe Silkies and Beijing Fatty strains.

In their study of a native chicken population by Makhsous et al. (2013) in Iran, a total of 142
chicken blood samples were collected and a specific primer set was used to amplify a fragment
of the growth hormone locus using PCR. PCR products were then digested with Sacl and Mspl
restriction endonucleases. Their results revealed the existence of three genotypes of the amplified
fragment digested with Sacl enzyme (+/+, +/- and -/-) controlled by two “+” (wild type) and “-”
(normal type) alleles with allelic frequency of 0.898 and 0.102, respectively while the genotype
frequency for the three genotypes were 0.817, 0.162, and 0.021, respectively. The amplified
fragment digested with Mspl enzyme revealed three alleles A, B and C with frequency of 0.599,
0.102, and 0.299, respectively; six genotypes AA, AB, AC, BB, BC, and CC were observed with
genotype frequency of 0.338, 0.113, 0.409, 0.007, 0.070, and 0.063, respectively. Anh et al.
(2015) studied crosses involving broiler breeder, PS with four Thai chicken breeds (Kaen Thong;
KT, Khai Mool Esarn; KM, Soi Nin; SN, and Soi Pet dam line; SP) with regard to the
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association of growth hormone polymorphism with growth performance and carcass trait. The
authors observed the existence of three genotypes (AA, AG and GG) in all the crosses with the
following gene frequencies for the A and G alleles: 0.20 and 0.80 for the PSxKM, 0.30 and 0.70
for the PSxKT, 0.29 and 0.71 for the PSxSN, and 0.27 and 0.73 for the PSxSP crosses,
respectively.

Association between Chicken Growth Hormone and Economic Traits

Chicken growth hormone gene has been used as a candidate gene for marker assisted selection
for improved performance (Muhammed et al., 2018). The results showed that cGH gene could be
linked to a major gene significantly affecting the growth and carcass traits in chicken. Fotouhi et
al. (1993) observed significant (p<0.05) correlation of alleles of the growth hormone gene and
growth hormone receptor gene with juvenile body weight, age at first egg, the hen-day rate of
egg production, egg specific gravity and egg weight in a strain of White Leghorns. Refraction
fragment length polymorphisms characterized in the introns of cGH gene of White leghorn has
been associated with egg production phenotype, resistance to Marek’s disease and avian
leukosis. In various populations of Chinese native chickens, an allele present in intron 1 had been
linked to laying performance (Mou et al., 1995). Lei et al. (2007) reported that an SNP with G
and A substitution of cGH was associated with abdominal fat pad weight, abdominal fat pad ratio
and crude fat content of the breast muscle. Makhsous et al. (2013) reported no significant
(p>0.05) effect of the six cGH genotypes on egg number, laying % and mean egg weight (g) at
28, 30 and 32 days weeks of age in Iranian native chickens; the three Sacl-RFLP generated
genotypes however, affected (p<0.05) egg number and laying % with chickens having +/+
genotype laying more eggs. Laying rate was however similar in chickens having +/+ and -/-
genotypes. In their study, Anh et al. (2015) observed no significant (p>0.05) effect of the
genotypes on body weight (except at between week 2 and 4, and week 4 and 6 which were
significant, p<0.05); birds carrying the AG and GG genotypes were observed to have better body
weight (p>0.05) over those having AA genotype (p<0.05). Average daily gain was significant
(p<0.05) only at 0-2 weeks, and 0-6 weeks again with birds carrying AG and GG genotypes
having better performance (p<0.05) compared to those having the AA genotype.

CONCLUSION

Polymorphism of chicken growth hormone exists which is adduced to genetic diversity. This
kind of diversity is a useful tool for characterization and improvement of the chickens as the
various polymorphic forms could be used as candidates for marker assisted selection. It is
interesting to search for polymorphism in the gene, the products of which are involved in the
regulation of many functions, primarily those associated with support of growth and
differentiation.
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Abstract

This study was aimed at assessing the effect of dietary supplement of melon and walnut seed meal on
haematology and serum biochemical indices of broiler chickens. Seven isonitrogenous (19.0% crude
protein) and isocaloric (2931.5kcal/kg Metabolizable energy) diets were formulated. Basal diet (T1) had
no walnut or melon seed meal supplementation. However, other diets contained 2 (T2), 4 (T3) and 6g/kg
(T4) walnut seed meal, while diets T5, T6, and T7 had 2, 4, 6g/kg supplemental melon seed meal,
respectively. Arbor Acre broiler chickens (n= 400) weighing 500+21.3g aged 28days were allotted in a
completely randomised design to the diets for four weeks. Except for mean cell haemoglobin
concentration, all haematological indices were significantly higher (P<0.05) for chickens on dietary
treatments compared with those on T1 (control). Heamoglobin (g/dL) of chicks on T1 (7.9) was
significantly lower (P<0.05) than T2 (9.6), T3 (10.0), T4 (10.2), T5 (10.3), T6 (9.1) and T7 (10.4). Also,
serum glucose, aspartate aminotransferase, alanine aminotransferase, total cholesterol, albumin and total
protein increased significantly (P<0.05) in chickens on supplemental diets compared with those on
T1(control).Serum urea nitrogen (mg/dL) were 4.7, 5.1, 7.5, 11.0, 4.4, 8.5 and 10.6 in chickens on T1, T2,
T3, T4, T5, T6 and T7 respectively differed significantly (P< 0.05). Blood profiles of broiler chickens on
various treatments were enhanced by dietary supplement of both melon and walnut seed meal. These
condiments could be considered as additives in finisher broiler chicken diets.

Keywords: Haematology, Serum biochemical indices, Broiler finisher, Dietary supplement

INTRODUCTION

Melon (Citrullus colocynthis), is reported to have hepatoprotective activity (Dar et al., 2012), good
physiochemical and fatty acid profile (Oluba et al., 2008).Walnut (Tetracarpidium conophorum) seeds
are good source of essential unsaturated fatty acid (linoleic and alpha linoleic acid), tocopherol and potent
antioxidant hormone, melatonin. (Grace et al., 2014, Akbari et al 2015).Dietary supplementation of such
condiment in diets of broiler chickens could assist in enhancing the blood profile.

The numerous blood constituents has always been the effective media both for clinical investigations and
nutritional evaluation of the organism (Aderemi, 2004). Nutrition, age, seX, genetics, physiological status,
housing, starvation, environmental factors, stress, disease and transportation can affect haematological
and biochemical indices of animals (Opara et al., 2006). Packed cell volume, red blood cell, white blood
cell and haemoglobin content of chicken blood are factors of their health status and nutrient utilization
(Aderemi and Alabi, 2013).

This study was therefore aimed at assessing the effect of dietary supplementation of both melon and
walnut seed meal on haematology and serum biochemical profiles of finisher broiler chickens.
MATERIALS AND METHODS

Experimental site

The study was carried out at the Poultry Unit, Teaching and Research Farm, University of Ibadan, Ibadan,
Nigeria, located on Latitude 7°26 35.1" N and Longitude 3°53 32.3" E and Central Laboratory,
Department of Animal Science.
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Dietary Treatments

Seven isonitrogenous (19.0% crude protein) and isocaloric diets (2931.5kcal/kg Metabolizable energy)
were formulated. Each treatment comprised a replicate of five birds each. Feed and water were supplied
ad libitum. These treatments were: 1-Basal diet (no supplemental melon/walnut meal). 2 — Basal diet + 2g
walnut seed meal / kg, 3 — Basal diet + 4g walnut seed meal / kg, 4 — Basal diet + 6g walnut seed meal /
kg, 5 — Basal diet + 2g melon seed meal / kg, 6 - Basal diet + 4g melon seed meal / kg and 7 — Basal
diet + 6g melon seed meal / kg.

Management of Experimental Chicken

Arbor Acre broiler finisher birds (n=400) weighing 500£21.3g aged twenty eight days were allotted in a
completely randomised design to diets for four weeks. Prior to the stocking, the pen had been cleaned and
disinfected. Thereafter, the chicks were randomly assigned to seven treatments consisting of ten birds per
replicate.

Blood Analysis

At week eight of the experiment, blood samples (5 mL each) was collected from three birds per replicate.
The packed cell volume (PCV) was determined using Micro haematocrit method as described by Kelly (1979).
Red blood cell (RBC) and white blood cell (WBC) were determined using Neubauer haemocytometer after
appropriate dilution. Haemoglobin (Hb) concentration was determined by a Cyanomet haemoglobin method
using Drabkin’s solution as diluents. Mean corpuscular volume (MCV), Mean corpuscular haemoglobin (MCH)
and Mean corpuscular haemoglobin concentration (MCHC) were determined using appropriate formulae by Van
Beekvelt et al. (2001).

MCHC (%) = Hb/PCV,
MCV (fL) = Hb/RBC and
MCH = PCV/RBC.

The other tubes were covered, centrifuged and serum harvested for analysis. Total protein was
determined by Biuret method as described by Kohn and Allen (1995) while albumin was determined
using Bromocresol green (BCG) method as described by Peters et al. (1982). Urea was determined using
dimethyl monoxide and measured in a spectrophotometric at 450nm as described by Watt and Chrisp
(1954).

Statistical Analysis
Data were subjected to descriptive statistics analysis of variance (SAS, 2002) while means were separated
using Duncan multiple range test (Duncan, 1955)at o, gs .

Result and Discussion

Tables 1 shows the haematological parameters of broiler finishers fed experimental diets The
haematological parameters were within the reported normal range (Tewe, 1985:Awoniyi et al., 2000).
The normal values obtained in the present study are indications of the good qualities of the experimental
diets and they were well tolerated by the chicks. There were significant differences (P<0.05) in
haematological values across the treatments for chicks on dietary treatments when compared with those
on T1 (control) for all parameters except MCHC. The treatments were however within the reported
normal range (Awoniyi, et al., 2000; Akinmutimi, 2004)

Table 1:Haematological indices of broiler chickens fed graded level of walnut and melon

Parameters T1 T2 T3 T4 T5 T6 T7 SEM

PCV(%) 24.30° 27.30%® 31.70° 31.30% 32.00% 26.70® 31.70° 0.87
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Hb(g/dL) 7.90° 9.60% 10.00° 10.20° 10.30° 9.10%® 10.40° 0.27
RBC(10°%ul) 2.10° 2.40™ 3.50° 3.60° 3.40%® 3.00% 3.60° 0.16
WBC(10°  17.20° 12.2° 14.2%® 17.3%® 17.00° 12.20° 15.40® 5095
ul)

MCV(fL)  122.70°  127.50°  89.70° 87.98° 79.22° 106.04*  88.14° 5.07
MCH(pg)  39.40°  46.20° 28.30° 28.50° 27.10° 35.05®  28.87° 1.91
MCHC(%) 3.20 3.50 3.20 3.30 3.42 3.23 3.28 0.05

®Means with different superscripts along the same row are significantly different (P<0.05); SEM- Standard Error

of Means: PCV; Pack cell volume: Hb; haemoglobin: RBC; Red blood cell: WBC: white blood cell: MCV; mean
corpuscular volume: MCHC; mean corpuscular haemoglobin concentration: MCH: mean corpuscular haemoglobin

Table 2 shows the serum biochemical indices of broiler chicks fed diets supplemented with melon and
walnut seed meal. There were significant differences (P<0.05) in the values obtained for the parameters
across the treatments. Values obtained for the chicks on treatments were higher (P<0.05) than the control
(T1). Total protein increased across the treatment with dietary supplementation of both melon and walnut
seed meal. This could be due to increased dietary protein intake or improved protein digestibility, since
high serum protein is an indicator of protein adequacy (Ahamefule et al., 2006). Uric acid metabolism is
influenced by the level and quality of protein in the diet (Ward et al., 1974). Serum uric acid levels are
influenced by the diet, hydration status, and species (Lumeij, 2008). The varying sera uric acid values
compared favourably with the reported reference values (Simaraks et al. 2004).

Table2: Serum biochemical indices of broiler chickens fed supplemental walnut and melon seed

meal
Parameters T1 T2 T3 T4 T5 T6 T7 SEM
Glu(mg/dL) 145.00° 146.60°  197.90°  131.30°  154.20° 171.10°  185.50*° 5.14
AST(i.u/L) 45.00°  45.40° 48.80° 53.30° 51.90°  53.50" 70.90° 2.42
ALT(i.u/L) 3.60° 3.80° 4.40% 5.30% 5.90% 6.20% 7.30° 0.42

TCHOL.(mg/dL) 67.80°  107.90°  115.20° 155.20°  101.80° 112.30*  119.90°  5.50

ALB(g/dL) 1.70° 1.80" 2.30° 2.30° 2.10% 2.10%° 1.90% 0.06
T.P(g/dL) 4.40° 5.90° 6.00% 7.30° 6.20% 6.60% 5.20™ 0.23
UR(mg/dL) 4.70° 5.10° 7.50" 11.00° 4.40° 8.50% 10.60° 0.65

B\ eans with different superscripts are significantly different (P<0.05) ; SEM — Standard Error of Means: GLU,;

Glucose: T.CHOL; Total cholesterol: ALT; Alanine aminotransferase: AST; Aspartate aminotranferase: ALB;
Albumin: UR; Uric acid

Conclusion

In conclusion, blood profile of broiler chickens was enhanced by dietary supplements of melon and
walnut seed meal. These condiments could therefore be considered as additives in finisher broiler chicken
diets.
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Abstract

The study was conducted to determine the effect of strain on external egg quality characteristics of seven-
chicken in South-Western Nigeria using a total of 195 point of lay hens. Each of the seven strains used
was replicated three times at 10 birds per replicate, making a total of 30 hens per strain except for the
frizzle feather that were 15 in number. Completely randomized design was used for the trial that lasted for
22 weeks. A total of 936 eggs were collected between weeks 30-37 from the hens for external quality
studies. The birds were fed experimental diets during the period of the study. Results of this study showed
that egg weights, shell thickness and colour were significantly different (p<0.05) among the seven strains.
Hubbard strain eggs had the highest egg weight (50.53g). Also, eggs of indigenous chickens are generally
small/peewee in size (37.11g-43.23g) and the eggs of Fulani ecotype chickens weighed heaviest (43.239)
with thinnest shell (0.31mm) among the indigenous chickens. Brownish colour eggs are more pronounced
in exotic chickens than the indigenous population. It can be concluded that normal feather chickens
possessed good shell thickness and Fulani ecotype chickens possessed the greatest potential for laying
large size eggs. Shell colour which could appeal to consumers in indigenous chickens should be improved
upon. Fulani ecotype chicken is recommended for improvement and incorporation as indigenous layer
bird while normal feather chickens are recommended because of their egg shell strength. Researches on
Nigeria Indigenous Chickens for improvement in egg shell colouration to attract consumers are highly
advocated.

Keywords: Egg measurements, egg shell, improvement, indigenous and exotic chickens

Introduction

Indigenous chickens, such as naked neck, frizzle feather, Fulani ecotype and normal feather, constitute
about 80% of the 120 million poultry birds found in Nigeria (RIM, 2002). Among these species, naked
neck possesses good egg laying characteristics (Udoh et al., 2012). This breed of chicken contains genes
and alleles pertinent to their adaptation to a particular environment and breeding goals (Romanov et al.,
1996). Indigenous chickens are self-reliant and hardy birds with the capacity to withstand harsh weather
conditions and adapt to adverse environment (Chin, 2003). They are known to possess qualities such as
the ability to hatch their own eggs, brood, scavenge for major parts of their food and possess appreciated
immunity from endemic diseases (Duguma, 2006). Their products are preferred by the majority of
Nigerians because of the pigmentation, taste, leanness and suitability for special dishes (Horst, 1989).
These products (egg and meat) are readily available to villagers and people in the urban and semi-urban
areas at relatively cheaper rates, thus, serves as a good source of income and protein in their diets (lbe,
1992).

Therefore, the objectives of the study are to determine the external quality characteristics of eggs from
seven-chicken strains in South-western Nigeria. This will also help to generate baseline data on the egg
guality characteristics of some Nigerian indigenous chickens and make appropriate recommendations
necessary for theirimprovement to increase the protein intake of Nigerians.

Materials and Methods

The study was carried out between September — December, 2016 at the Teaching and Research Farm,
Livestock Section (Poultry Unit) of the Federal University of Technology, Akure, Ondo State, Nigeria
with Latitude 07° 16* and 07° 18N and Longitude 05° 09! and 05° 11! E. There is a unimodal rainfall
pattern which starts from April to October with an average of 1556mm per annum. The average ambient
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temperature was about 30 - 32°C and relative humidity was 80%.A total of 195 laying hens of different
strains were obtained from FUNAAB hatchery, Ogun state and Foresight Farm hatchery, Oyo State,
Nigeria. The seven chickenstrains used for the experiment were: Normal feather, Fulani ecotype, Frizzle
feather, and Transylvania and Naked neck indigenous strains while Hubbard and Marshall were meat-type
exotic chickens. Each strain was replicated three times at 10 birds per replicate making a total of 30 hens
per strain except for the Frizzle feather that were 15 in number. The study which lasted 22 weeks had the
birds distributed into seven treatments according to their genotypes in a completely randomized design
(CRD) arrangement. The diet used for the experiment was formulated at the Federal University of
Technology, Akure Teaching and Research Farm Feed mill. The diet was fed to the birds at 125g/bird/day
for the period of the experiment. The calculated analysis of the diets’ crude protein (CP) and
metabolizable energy (ME) used were grower’s mash (16.66% CP and 2798.56Kcal/kg ME) and layer’s
mash(18.17% CP and 2995.95Kcal/kg ME).A total of nine hundred and thirty-six (936) eggs at18 eggs
per strain and 9 eggs for Frizzled feather were collected every Friday for 8 weeks from 30 — 37 weeks of
age from the experimental hens for external egg qualities. The external egg quality characteristics
determined as described below were egg weight, width and height, shell thickness, colour and weight.

a. Egg and egg shell weights

The eggsand egg shells were weighed (g) using the sensitive scale (5kg max) while the vernier caliper
was used to determine the egg length and egg width and the micrometer screw gauge which was used to
determine the egg shell thickness after 72hours. The egg shell colour was determined by visual
observation of its colour and comparison was done using the Roche colour fan.

b. Shell thickness

The internal egg membranes of freshly collected eggs were pulled off the shells immediately after being
broken. The shell thickness was determined by taking the thickness of the egg shell at three different
places (the narrow end, the broad end and the side) by using a micrometer screw gauge calibrated in
millimeters. The average of the three values was then recorded.

c.Egg height

This was determined by using the vernieer caliper. The caliper was place at the narrow and broad end of
the egg and held firmly but not too tight to prevent cracking of the egg. The readings on the two scales
were recorded.

d.Egg width

This was determined by the use of the venire caliper. The instrument was placed at the equatorial plane of
the egg and held firmly round the egg. The dimension was read off in centimeters.

Data Analysis

All data generated were subjected to one way analysis of variance (ANOVA) using SAS, 2008 Version
13 statistical software. Duncan Multiple Range Test (DMRT) was used to separate the means where
significant differences existed using the same statistical package.

Results and Discussion

This study revealed that egg weights were significantly different (p<0.05) among the seven strains with
Hubbard strain eggs being heaviest (50.53g) and the lightest in naked neck (37.11g). This result disagreed
with the report of Udoh et al. (2012) who reported that naked neck had heaviest egg weight among the
exotic and indigenous strains. The differences observed could be attributed to variations in their
genotypes. Egg weight variations in different genetic groups have been reported by many authors (Padhi
et al., 1998 and Chatterjee et al., 2007).The study showed that eggs of indigenous chickens are generally
small or peewee in size as their weights ranged between 37.11g — 43.23g and chicks from the chicks are
presumed to be small as such. Among the indigenous chickens, the eggs of Fulani Ecotype chickens
weighed heaviest (43.23g) with thinnest shell (0.31mm).Birds with big body ate more feed to maintain
their body size and therefore, the size of their eggs is greater (Alex, 2001). This confirmed the findings of
this study in which the exotic birds ate more, weigh heavier and had bigger/heavier egg weights than their
indigenous counterparts.
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The variation in height of the eggs among the strains, in which Hubbard (HB) and Transylvanian (TB)
had higher egg height, could be due to their genetic makeup. Environmental factors such as diet, water
intake, temperature, humidity and management practices may also contribute to the variability observed
in external egg quality parameters (Isihahomen et al., 2014). The differences observed in the shell
thickness and weight among all the strains is a reflection of high genetic value for shell strength and
weight which could make it withstand environmental stress. The low value (<0.33mm) observed in Fulani
ecotype, frizzled feather, Hubbard, naked neck and Transylvanian strains for shell thickness showed that
eggs of these strains are more prone to breakage and microbial spoilage compared to normal feather and
Marshall broiler and could largely determine the fertility and hatchability of indigenous chicken eggs.
Chineke (2001) observed that egg shell thickness below 0.33 mm is considered too thin with the attendant
risk of breakage and ease of entry by micro-organisms. The consumer’s acceptability of an egg is a
function of its colour which invariably affects saleability and profitability. The shell colour were
significantly different (p<0.05).The characteristics brown colour eggs is more pronounced in exotic
chickens. This could be probably due to their genetic composition for melanocortin synthesis and
deposition on their egg shells than in the indigenous species. Variation observed in shell colour among
the strains could be as a result of strain difference. Shell colour is a strain characteristic, although there
are often variations among individual hens in a particular flock even when all are of the same breed or
strain. Jacob et al. (2000) further explained that, shell colour comes from pigments in the outer layer of
the shell. The shell colour of the indigenous chickens was clearly different from that of broiler chickens
except for naked neck and Transylvanian chickens. This shows the characteristic brown and white shell
colours of exotic and indigenous chickens respectively. However, few brown eggs were found in NN and
TB chickens.

Table 1: Effect of strains on external egg quality characteristics of experimental birds
Parameters NF NN FF FE B MB HB +SEM

BWT (g) 1391.11% 1451.76° 1404.95° 1840.99° 1966.80° 3559.73° 3569.73° 184.70
EWT (g) 40.39f 37.11°  41.98°  43.23"  47.36°  48.92° 5053  0.42

EHT (cm)  4.99° 5.00° 5.14° 5.14° 5.40° 5.27° 5.46° 0.03
EWH (cm)  4.37 3.73 3.84 3.95 4.16 4.04 4.13 0.03
STK (mm)  0.34° 0.31° 0.28¢ 0.31° 0.29¢ 0.33" 0.31° 0.01
SWT (g) 4.16° 3.81° 3.95° 4.41° 4.48" 4.83° 4.95° 0.06
Shell colour  1.97° 1.61° 1.97° 1.85° 1.55 1.08° 1.00° 0.04

ab.cd.e 10 —means on the same row but with different superscripts are statistically (p<0.05) significant,BWT = Body weight,
EWT = Egg weight, EHT = Egg height, EWH = Egg width, STK = Shell thickness, SWT = Shell weight,cm = Centimeter; g =
Gram; FE = Fulani Ecotype; FF = Frizzled Feather; HB = Hubbard Broiler; MB = Marshal broiler; NF = Normal Feather; TB
= Transylvanian Breed; NN= Naked Neck; +SEM = Standard Error of Mean.

Conclusion and Recommendations

The findings of this study indicated that strain had significant effect on egg weight and height, shell
thickness, weight and colour. Most of the external egg quality investigated revealed that exotic strains
were superior to indigenous species on egg weight as their eggs were heavier in weights with good
heights and shell thicknesses. The study also showed that eggs of indigenous chickens are generally
small/peewee in size and chicks from them would probably be small as such. Among the indigenous
chickens, the eggs of Fulani Ecotype chickens weighed heaviest with thinnest shell. The low shell
thickness observed in some strains showed that eggs of these strains are more prone to breakage and
microbial spoilage. The characteristics brown colour eggs is more pronounced in exotic chickens in this
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study than the indigenous population. It can be concluded that normal feather chicken eggs had good shell
thickness that favour its handling and reduction in microbial spoilage. Fulani ecotype chickens possessed
the greatest potential for improvement as egg producing indigenous chickens in Nigeria. Brown eggs shell
colour formation of indigenous chickens is poor. Fulani ecotype chicken is recommended for
improvement and incorporation as indigenous layer bird because of its potential in laying heavy weight
eggs. Normal feather chickens are also recommended because of their egg shell strength. Researches on
NICs for improvement in egg shell colouration to attract consumers and increase saleability and
profitability of produces is highly advocated.

References

Alex, O. (2001). Factors affecting the control egg size. Department of Agriculture and Marketing. Poultry
Specialist Bulletin, Nova Scotia, Webmaster.

Chatterjee, R.N., Rai, R.B., Kundu, A., Senani, S. and Sundar, J. (2007).Egg quality traits in indigenous
breeds of chicken of Andaman.Indian Veterinary Journal, 84: 206- 208.

Chin, V. (2003). Pattern of chicken consumption to increase body weight gain in chickens.
Endocriminology, 118: 1961-1965.

Chineke, C.A. (2001). Interaction existing between body weight and egg production traits in Olympia
Black Layers.Nigerian Journal of Animal Production, 28: 1-8.

Duguma, R, (2006). Phenotypic characterization of some indigenious chicken ecotypes of Ethopia.
Livestock Research for Rural Development, 18: 25-28.

Horst, P. (1989): Native fowl as reservoir for genomes and major geneswith direct and indirect effects on
adaptability and their potential for tropically oriented breeding plans, Archives Guflugelk, 5313:
93-101.

Ibe, S.N. (1992).Incorporating adaptability genes in poultry breeding programmes in Nigeria.
Proceedings of the XIX Worlds Poultry Congress, Sept. 20-24 Amsterdam, 693-696.

Isihahomen, C. E., Njidda, A. A. and Adeniji, A. A. (2014). The effects of genotype on internal and
external egg quality traits, egg proximate composition and lipid profile characteristics of three
strains of layer turkeys. International Journal of Agricultural Bioscience, 3(2): 65-69.

Jacob, J.E., Miles, R.D. and Mather, F.B. (2000). Chicken egg quality. US Department of Agriculture,
Cooperative extension services, University of Florida, IFAS.http://edis.ifas.ufl.edu/pdffiles.

Padhi, M. K., Rai, R. B., Senani, S. and Saha, S. K. (1998). Assessment of egg quality characteristics in
White leghorn Layers: India Journal of Poultry Science, 33: 113-115.

RIM (1992). Resources Inventory and Management Ltd, Nigeria. National Livestock Survey. Federal
Department of Livestock and Pest Control Services, Abuja, NigeriaPp:287.

Romanov, M.N., Wezyk, S. Cywa-Benko, K. and Sakhatsky, N.I. (1996). Poultry genetic resources in the
countries of Eastern Europe: History and current state. Poultry and Avian Biological Revolution,
7:1-29.

SAS, (2008): Statistical Analysis System User’s Guide, Version 13 for Windows. Statistical Analysis
Institute, Inc., SAS Camp Drive Cary, North Carolina U.S.A.

Udoh, U.H., Okon, B. and Udoh, A.P. (2012). Egg Quality Characteristics, Phenotypic Correlations and
Prediction of Egg Weight in Three (Naked Neck, Frizzled Feather and Normal Feathered)
Nigerian Local Chickens. International Journal of Poultry Science, 11 (11): 696-699.

115


http://scialert.net/fulltext/?doi=ajpsaj.2010.164.172&org=10#20317_con
http://edis.ifas.ufl.edu/pdffiles/PS/PS02000.PDF

Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

Response to reviewer’s comments on the manuscript titled: EXTERNAL EGG
QUALITY CHARACTERISTICS OF SEVEN-CHICKEN STRAINS FROM SOUTH-WESTERN

NIGERIA
SIN | Page Reviewer’s comment Author’s response
REVIEWER
| Author
The author modified name of authors Adebayo, O.T. added as the last author
I Abstract
L 13 The review noted a floating statement Statement linked up appropriately
i Methodology
L 10 The reviewer noted a variation in the number of | Generally, Frizzled feather indigenous chickens
birds used have lethal gene. Hence, very poor hatchability.
This accounted for the number variation.
v Results and Discussion
L1 T_he reviewer wanted a sign of significant sign of significant difference (p<0.05) inserted
difference
L9 & | The reviewer wanted a change of eat to past Corrections effected
11 tense

116




Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

GROWTH PERFORMANCE OF SIX TROPICALLY-ADAPTED CHICKEN BREEDS
IN BACKYARD FLOCKS ACROSS KEBBI STATE, NIGERIA

Saidu Suleiman, Waheed Hassan and :Oladeji Bamidele

Department of Animal Science, Kebbi Sate University of Science and Technology, Aliero
Department of Animal Science, Obafemi Awolowo University, lle Ife

Abstract

On-farm growth assessment of six tropically-adapted breeds of chicken was conducted in six locations in
Kebbi state, Nigeria. The birds were distributed by the African Chicken Genetic Gains (ACGG) project.
The study was designed to generate baseline data that could be used in the chicken selection and
improvement program in the study area. A semi-structured questionnaire and field observation were used
for data collection. Data were collected from 208 households, each with one of the six chicken breeds
randomly distributed in batches at six weeks of age covered growth of birds from week 7-18. General
Linear Model (GLM) of the SPSS was used for analyzing the data. Mean body weight at 18 weeks was
similar and higher for Noiler, Sasso, Kuroiler and Funaab alpha (1383g, 1374g, 1339g and 1303g) than
that of Fulani (1116g) which is higher than that of ShikaBrown (817g) respectively across the locations
(P<0.05). Expectedly, Cocks recorded higher mean live weight than the pullets (1338 versus 1104g) in all
the breeds and across the locations (P<0.05). The significance of interaction between location and breed
on the overall growth performance of the birds was underlined.

Keywords: Growth, On-farm, Chicken breed, Location, Sex

Introduction

Chickens are regarded as the most important and widely spread avian species among poultry birds (Dutta
et al., 2013). They are said to be one of the important animal genetic resources used as weapons for
fighting poverty and malnutrition, especially in rural areas of most developing countries, which results in
the growing interest on the use of chicken as a tool for poverty alleviation in villages throughout the
world (Dunya et al., 2015). However, chicken growth and development is a complicated life process and
is subject to a significant amount of control by genetic and non-genetic factors (Pourtorabi et al., 2017;
Zhengiang et al., 2013).

Chicken consumption in the rural areas of Nigeria is reserved for special occasions due to the low level
productivity of free range birds (Adene, 2006). There is also no comprehensive list of the breeds and
varieties of chickens kept by rural smallholders and their characterization becomes difficult due to cross-
breeding with the exotic breeds and random mating within the flock (Sonaiya and Swan, 2004). Most
performance evaluations of chicken stains were usually conducted under intensive system of management
(Sonaiya and Swan, 2004), hence true reflection of their performance under extensive or backyard
extensive systems is lacking.

If production from family poultry is to remain sustainable, it must emphasize the use of adapted breeds,
family labour, and better management of stock and local feed resources among other factors (Sonaiya and
Swan, 2004). This therefore suggests the need to study different chicken breeds with the aim of
determining their appropriateness under the local environment and the prevailing production system.
Materials and methods

Study area

The study was conducted in six villages: Alwasa and Lailaba in Argungu Local Government Area (LGA);
Senchi and Kwendo in Zuru LGA and Jiga and Sabiyal in Aliero LGA. The three LGAS represent Kebbi
North, Kebbi South and Kebbi Central Senatorial Districts of Kebbi State, Nigeria. Kebbi state
experiences two alternating seasons: the short wet (rainy) season; which starts from May/June and ends in
September/October, and the long dry season; which completes the remaining part of the year. The mean
annual rainfall is about 841mm, mean temperature varies from 16.4°C to 39.5:C recorded in December
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and April respectively (Climate-Data.Org, 2017). The open Savanna vegetation pattern in the state
provides opportunity for extensive livestock rearing and cultivation of short duration arable crops. Thus,
most of the people in the state are agro-pastoralists: rearing livestock alongside arable crop production.

Sampling technique and birds’ allocation

Multi-stage sampling procedure was employed for selecting respondents. At first stage, one LGA was
selected from each senatorial district. In the second stage, purposive sampling was used to select two
villages from each of the selected LGASs and the third stage involved random selection of 35 households
in each village. Each household was randomly allocated one of the six chicken breeds (Kuroiler, Sasso,
Fulani, Funaab alpha, Noiler and ShikaBrown) which makes 208 flocks.

Collection and analysis of data

Monthly body weight data on all the ACGG birds in each household were recorded according to breed
and location. The data were collected using a semi-structured questionnaire designed to collect
information on birds’ performance and management practices in each household. The collected data were
subjected to the GLM of SPSS (2013) for analysis. Means were compared using Duncan’s Multiple
Range Test (DMRT). The following general linear model was used:

Yi=pu+B+G+T+e,

Where, Y,= Dependent variable BW@WK 6... MBW@WK 18)

p = Overall population mean for a given variable;

B. = Fixed effect of i» sex (1, 2);

G, = Fixed effect of j» location (1, 6)

T. = Fixed effect of k- breed (1, 6)

e = Random residual error associated with Y, observation.

Results and discussion

Growth performance of the birds

The mean final body weights of all the birds according to breed, location and sex are presented in Table 1.
Significant differences were observed for mean body weight at 18 weeks across the study villages
(P<0.05). The respective mean final body weight (1383g, 13749, 1339g and 1303g) of Noiler, Sasso,
Kuroiler and Funaab-alpha were statistically similar, but higher than that of Fulani (1116g) which was
higher than 817g of ShikaBrown.

Similarly, location had significant effect on the overall growth performance of the breeds (P<0.05).
Aggregate mean final body weight of the birds was highest in Lailaba (1674g), followed by Alwasa with
1309g, which was higher than 1192g and1166g recorded in Jiga and Kwendo, respectively. The aggregate
mean final body weights recorded in Jiga and Kwendo were similar (P>0.05), Kwendo and Senchi in
Zuru LGA recorded no significant difference in the aggregate mean final body weight (11669 versus
1099g; P>0.05). The least performance was recorded in Sabiyal with 857¢.

Table 1: Mean values for final body weight of birds according to breed, location and sex

Breed Sex/Breed Location Sex
. M 150058  Lailaba 167372 M _ 190457
oiles 138310 £ 159053 F 1456.44
M 149134  Alwasa 1308566 M  1491.23
SR 137430 £ 155410 F 1151.08
. M 150998  Jiga 1192.46= M 1251.19
Al LBERZE o o F o 1141.82
F-alpha 1302980 M 151183  Kwendo  1166.11:° M  1246.90-
F 112260 F 1087.84
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Fulani 111588 M 117255  Senchi 109864 M 121411
F 106235 F  989.76
M 862.69 Sabiyal 857.43 M 900.05

Sl el F 77412 F  816.27

The Growth Curve

The average monthly body weight performance of all the breeds is shown in figure 1. The growth pattern
from the age of introduction (6weeks) was steady during the first month of the study. The growth
continues at an increasing rate with Noiler having recorded the highest mean body weight all through
which sharply declined from 14 to 18 weeks. This change in normal growth pattern could be due to the
interaction of genetic (breed) and non-genetic factors (farm, season, feeding systems, flock management,
housing, vaccination etc) affecting growth (Hossen, 2010; Desha et al., 2016). Sasso breed appeared to
have outweighed Kuroiler and F-alpha at 18 weeks of age and almost attained the same weight with
Noiler. The growth of Funaab alpha and Kuroiler followed a similar pattern, one (Kuroiler) slightly
higher than the other (F-alpha). The growth of Fulani and Shikabrown is less than the rest of the breeds
due to the disparity in their genotype. The Fulani being natives of the research locations with no selection
records, exhibited a more stable growth pattern and grew faster than ShikaBrown.
Breed

— Fulani
m— F_Alpha
HKuroiler
= hloiler
—Sasso
— S Brown

1400.00—

1200.00—

1000.00—
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T T T
=] 10 14 18
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igure 1: Growth curve of six tropically-adapted chicken breeds

Genotype x Environment Interaction on Growth of Chickens

Lailaba village proved to be the most favourable environment for almost all the breeds. The farmers in
Lailaba had wider range of choice of chicken breeds, since all the breeds performed relatively better when
compared with the other villages. Similarly, Alwasa supported a relatively good growth performance,
similar to Jiga. There was no significant difference (P<0.05) between the overall growth performance of
the breeds in Jiga and Kwendo and Senchi. The lowest overall growth performance was recorded in

Sabiyal.
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Figure 2: Genotype x Environment Interaction on Growth of Chickens

Sex xlocation effect on growth of chickens
Figure 3 shows mean body weight of cocks been higher than that of the pullets (P<0.05) which proves
that, regardless of breed and location cocks attain heavier body weight than pullets. A similar finding was

reported by Desha et al. (2016).
Sex
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Conclusion and recommendation
From the results of this study, it can be deduced that on-farm growth performance of chicken is affected

by genetic factors peculiar to breed(s). Non-genetic factors which include sex, age, location and varying
flock management practices in different locations exert great influence on growth. Farmers in the study
locations ought to choose breed(s) suitable to their location and give preference to cocks for better growth

performance.
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ABSTRACT

An experiment was carried out to assess the effect of dietary levels of zinc on semen indices and seminal
zinc concentration of rabbit bucks. Twenty male rabbits aged 6 months old were randomly allocated to
four groups and fed diets containing 0, 50, 100 and 150 mg of zinc gluconate per kg diet respectively for
eight (8) weeks with five bucks per group. Semen was collected from the bucks weekly using an artificial
vagina. Samples of fresh semen were assessed for semen volume (ml), spermatozoa motility (%) and
sperm concentration (x10%/ml). The number of spermatozoa per ejaculate (x10%) was also calculated.
Seminal plasma was separated from the semen by centrifugation and seminal zinc concentration was
determined using atomic absorption spectrophotometry. Data obtained were subjected to statistical
analysis. The result showed that all semen parameters assessed were not significantly influenced by zinc
levels fed to the bucks. Seminal zinc concentration was higher in bucks administered dietary zinc levels
(Zso, Z100 and Z;50) compared to those on the control (Z,). Bucks fed 100mg/kg diet had the highest
seminal zinc concentration while the least was recorded in bucks on the control. It was concluded that
dietary level of zinc gluconate as observed in this study may not enhance semen quality of rabbit bucks.
However, supplemental levels of zinc gluconate may result in increased seminal zinc concentration in
rabbit bucks.

Keywords: Zinc gluconate, Male reproduction, Seminal plasma

INTRODUCTION

Poor semen production is a factor that hinders efficient reproductive performance in males. In the
tropics, male rabbits are used for breeding purposes from about 6 months of age and expected to
produce semen consistently from this age. This is not so in many tropical breeds and their crosses; as
their performance is influenced by several factors among which diet play a significant role. Diets low in
micronutrients contributes to inefficient spermatogenesis as they are essential for growth and
development. Microelements are often provided to animals in diets as a component of the premix
added and supplemented in diet or water as necessary. Certain microelements may be present in
sufficient quantities in feed but their deficiency symptoms may still be observed in the animals due to
their varying bioavailability or forms that cannot be utilized in the body (Wang et al., 2010). Salts of
minerals are often used in oxides, carbonates, chlorides, and sulphates forms and the use of chelate
forms is on the increase (Wang et al., 2010, Chrastinova et al., 2015). Zinc gluconate is a chelated form
of dietary zinc and it has been used extensively in human. Zn is vital for growth and development, sexual
maturation and reproduction, dark vision adaptation, olfactory and gustatory activity, insulin storage
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and release and for a variety of host immune defenses (Biswajit et al., 2013). The presence of Zn in the
proper concentration in the diet of the animals is of immense importance not only for the well-being of
the animals but also for optimizing the overall performance of the animals and to enhance their
production potential (Shinde et al., 2006). Improvement in the sperm production and fertility has been
achieved following the supplementary feeding of Zn (Biswajit et al., 2013). Zinc functions as a cofactor of
numerous enzymes and is involved in cell division processes; higher levels are required for reproduction
and fur production than for maintenance and meat production (Halls, 2010). The zinc requirements for
rabbits vary from 25 to 60 mg/kg diet (Mateos et al., 2010). Oliveira et al. (2004) affirmed that the
inclusion of zinc in the diet of breeding animals can influence spermatozoa concentration. Zinc is
essential for the development of sex organs and spermatogenesis in the males. In order to select bucks
on the basis of high fertility for breeding purpose, there is need to assess their semen quality especially
at the age they are termed matured and supplement for zinc where necessary. Hence, this study aimed
at evaluating semen characteristics and seminal zinc concentration of rabbit bucks fed supplemental
levels of zinc in chelated form (zinc gluconate).

MATERIALS AND METHODS

A total of twenty (20) bucks aged 6 months with an average weight of 1.88kg were used for this
experiment. The study was conducted at the rabbitry unit of the Teaching and Research Farm, Obafemi
Awolowo University, lle-Ife, Nigeria. Rabbits were housed individually in cages and fed same diet for two
weeks for acclimatization. They were randomly allotted into 4 groups of 5 bucks per group and fed the
experimental diet containing 0, 50, 100 and 150 mg zinc gluconate per kg diet for 8 weeks. The groups
were designated as Zy, Zsq, Z190 and Z;5o respectively. The experimental diet was presented in a pelletized
form and clean water was supply daily. The experimental diet contained 16.13% crude protein,
2396.6kcal/kg digestible energy and 10.38% crude fibre. Semen was collected from the bucks weekly
using an artificial vagina. Samples of semen were assessed for semen volume, spermatozoa motility and
sperm concentration. The number of spermatozoa per ejaculate was calculated as the product of semen
volume and spermatozoa concentration. Seminal plasma was separated from the semen by
centrifugation at 4000 rpm for 15 minutes and assessed for seminal zinc concentration using atomic
absorption spectrophotometry. Data obtained were subjected to statistical analysis of variance
procedure using Statistical Analytical System (SAS, 2009). Treatment means were compared using
Duncan Multiple Range Test of the same software.

RESULTS AND DISCUSSION

Improvement in the sperm production and fertility has been achieved following the supplementary
feeding of Zn (Biswajit et al., 2013). Table 1 shows the result on semen indices of rabbit bucks fed
dietary levels of zinc. All the semen parameters assessed were not significantly influenced by
supplemental levels of zinc fed to the bucks. The values obtained for the semen indices assessed are
semen volume (1.38 — 1.69 ml), spermatozoa motility (80.31 - 89.88 %) and sperm concentration (3.78 —
5.05 x10%/ml). This study therefore showed that dietary supplementation of chelated form of zinc as zinc
gluconate may not improve semen production in male rabbits. The result from this study corroborates
the report of Chrastinova et al. (2015) who observed a weak influence of Glycinoplex-Zn in young

123



Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

rabbit’s performance. Egwurugwu et al. (2013) reported a significant effect of oral zinc administration
on sex hormones and sperm quality in wistar rats. However, findings from this study is at variance with
that of Moce et al. (2003) who reported a significantly higher total sperm production in adult male
rabbit administered 100mg/kg dietary levels of zinc sulphate. Ogbu and Herbert (2018) reported a
significant decrease in follicle stimulating hormone and interstitial cell stimulating hormone when
dietary levels of zinc gluconate was fed to two (2) months old rabbits. Based on the relationship
between reproductive hormones and semen production, it implies that supplementing rabbit diet with
zinc gluconate within this age range (2 — 6 months old) may not result in improve semen production. The
result on seminal zinc concentration (mg/l) is presented in figure 1. The values obtained was significantly
higher in bucks fed Z,oo (1.09) and Z15, (0.95) than those fed the control diet Z, (0.33) however the values
were not significantly different from that of bucks fed Zs, (0.61). The increase in seminal plasma
concentration of zinc shows that dietary levels of zinc influenced the activity of the accessory sex gland
(prostate gland). This may help to enhance prostate health as Bentley and Grubb (1991) reported that
apart from red and white blood cells; zinc is also stored in the prostate gland.

Table 1: Semen Indices of Rabbit Bucks Fed Supplemental Levels of Zinc

SEMEN INDICES 2 Zso Zioo Ziso +SEM
Semen Volume (ml) 1.67 1.69 1.38 1.50 0.09
Spermatozoa Motility (%) 89.88  84.70 80.31 87.20 2.00
Sperm Concentration (x10%/ml) 4.07 3.78 5.05 4.08 0.31
Number of spermatozoa /ejaculate (x10°) 6.80 6.39 6.97 6.12 0.54
Z—-1Zinc
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Figure 1: Seminal zinc concentration of male rabbits fed dietary zinc levels

CONCLUSION

It was concluded from the study that dietary levels of chelated form of zinc (zinc gluconate) may not
improve semen quality of rabbit bucks. However, supplemental levels of zinc gluconate may result in
increased seminal zinc concentration in rabbit bucks which is indication of improved prostate health.
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ABSTRACT

A histomorphological comparative study of the thyroid glands of 55 healthy adult (8-15 years) camels (Camelus
dromedarius) of different sexes group A (28 Males) and group B (27 Females), were investigated under gross and
microscopic anatomical differentiation. Gross studies revealed that thyroid glands of both sexes were located in
between the third ring of trachea and the laryngopharynx portion of the pharynx and had two lobes, connected by an
isthmus. They female gland appeared to be deeply reddish brown than the male in colour. The values of weight,
length, width and diameter of both sexes glands were shown to have significant difference with the male been
greater than the female (P>0.05). Histological observation revealed that the male thyroid gland consisted of more
connective tissue capsule than the female and traberculae were found extending from the capsule deep into the
parenchyma of the gland in the female than in the male, which divided it into lobules. These shown that lobation is
more pronounced in female than in male with each lobule consisted of two sized follicles in variable numbers, the
large and small. The large follicles predominate in the male and were lined by low cuboidal epithelium, while the
small follicles predominate in the female were lined by high cuboidal to columnar epithelium. The follicles had
colloid material in their lumen, probably an apocrine secretion from the lining epithelial cells of both sexes.

Keywords: Comparative anatomy, Columnar epithelium, Sex, Camelus dromedarius, Thyroid gland

INTRODUCTION

The endocrine system is a global system that works through release of chemical messages called
hormones (Bello et al., 2012). The thyroid is an endocrine gland which secretes thyroglobulin,
triiodothyronine and thyroxin hormones (Malie et al., 1987; Banks, 1993). Thyroxin plays an important
role in metabolism of the animal body. Thyroid gland consists of follicles lined by follicular cells. The
interfollicular space has been reported to be filled with connective tissue (Asari et al., 1985; Bello et al.,
2012). The most outstanding feature of the vertebrate thyroid gland is its ability to concentrate large
amount of iodine for the synthesis of thyroxin (Georgieva and Gerov, 1975).

The normal anatomy and physiology of dromedarian camel is least understood when compared to
Llama, Guanaco, Cattle, Sheep, Goat and Pig (Bello et al., 2012). The description of dromedarian camel
is usually made as if it is identical with Llama specie (Bello et al., 2012, Franco et al., 2004). Though,
they are seasonal breeders (Belknap, 1994; Bello et al., 2012 that are closely related anatomically to the
South American Camelids (Georgieva and Gerov, 1975; Wilson et al., 1990; Belknap, 1994; Umaru and
Bello, 2012) little is known on the anatomy and physiology of the thyroid gland.

The present study was conducted to investigate the sexes related differences (male and female) of
normal microscopic anatomy of thyroid gland of one humped camel (Camelus dromedarius) with the aim
of understand the teaching of comparative anatomy and physiology of the gland of the dromedarian
Camel in the world.

Materials and Methods

The study was carried out on 55 normal Adult (8-15 years) one-humped camel of different sexes
group A (28 Males) and group B (27 Females), collected from the metropolitan abattoir, Sokoto in winter
season, using standard animal ethics approved by the government. The collected samples were then taken
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to the Veterinary Anatomy laboratory of Usmanu Danfodiyo University; where the gross and biometric
values were determined.

1cm? thick of sample from each segment was collected and fixed in 10% formalin solution. After
fixation was achieved, the tissue sample was processed for paraffin blocks preparation. The sections of
5um were subjected to haematoxylin and eosin for routine morphology (Luiz and Jose, 2005). The
standard sections were examined under light microscope and micrographs taken using Sony digital
camera(x5) with 12.1 mega pixel.

RESULTS AND DISCUSSION
Gross observations

Gross studies of thyroid gland of camel revealed that the gland of both sexes were located in between
the third ring of trachea and the laryngopharynx portion of the pharynx and had two lobes, connected by
an isthmus. They female gland appeared to be deeply reddish brown and the male gland appeared to pale
reddish brown in colour. An isthmus connected these lobes to each other was observed in all the sexes
and was reddish brown in colour too. This finding is similar to other large animals like cattle and
buffaloes (Getty et al., 1986) i.e., with the first ring of trachea and consisted of two lobes on both side and
an isthmus connecting these lobes. In some desert reptiles, the colour of the gland is in concordance with
the findings of Schwartz and Dioli (1992).

The values of weight, length, width and diameter in camels of different sexes groups via male and
female are presented in Table 1. The mean weight was 50.55 + 0.26g and 45.70 + 0.35g, the mean length
6.36 + 0.33cm and 5.36 + 0.46¢cm; the mean width 3.53 £ 0.21cm and 3.35 + 0.29cm and the mean
diameter 1.05 + 0.14cm and 0.97 + 0.13cm in two groups respectively, which was showing significantly
higher in male than in the female. The result showed slightly lower than previously reported value of 52.7
gm in camel (Abdel-Wahab and Hamza, 1970). It has been reported that in summer the size of the gland
increases (Yagil et al., 1978). The mean diameters recorded were 0.97 and 1.05 cm which fell in the range
of 0.5 in female to 1.5 cm in male adult camels (Schwartz and Dioli, 1992). The mean length recorded
was 5.36¢cm in female and 6.36 cm in male, and is in contrary to the range of 3cm in female to 8 cm in
male as reported by Abdel-Wahab and Hamza, (1970) in Ilama. Similarly, the width of gland recorded
was 3.35cm in female and 3.53cm in male which was contrary to the range of 2cm in female and 4.5cm in
male as reported earlier in this species (Schwartz and Dioli, 1992). The statistical analysis revealed non-
significant difference in various parameters between the two sexes groups. However, the values of all the
parameters were relatively higher in male camels compared with female group.

Table 1: Values (Mean + SD) of different parameters in camels of two Sexes groups

Parameters FEMALE MALE
Weight (g) 45.70 + 0.35° 50.55 + 0.26°
Length (cm) 5.36 + 0.46° 6.36 + 0.33"
Width (cm) 3.35+0.29°% 3.53+0.21°
Diameter(cm) 0.97 +£0.13° 1.05 +0.14°

Histological findings

Histologically, the thyroid gland of both sexes consisted of a connective tissue capsule composed of
coarse and fine collagenous fibers with scattered fibroblast and small blood vessels all over the capsule
(Fig.1, 2 and 3). The traberculae of the female gland were seen extending from the capsule into the
parenchyma of the gland and dividing it into lobules (Fig.1and 2). Blood vessels were also present in the
connective tissue of the traberculae. Each lobule consisted of aggregation of follicles as shown in
figuresland 2. Three types of follicles were identified in sexes, large (A), medium (B) and small (C) (Fig.
3). The large follicles (A) were lined by low cuboidal epithelium having flattened nuclei and were
assumed to be inactive cells while the medium follicles (B) were lined by columnar epithelium having
oval nuclei. The small follicles (C) were lined by cuboidal epithelium with rounded nuclei, these were
active cells. Each follicle was filled with a gel-like material called colloid (Fig. 3). The colloid is a storage
form of follicular epithelial secretion. There is no evidence of para-follicular or C-cells in thyroid glands
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of camel of both sexes. This result shown similar observations as reported previously in camel (Abdel-
Magied et al, 2000; Atoji et al., 1999) i.e. the gland consisted of follicles of variable sizes with smaller
lined by low cuboidal to semi squmaous epithelium, while the larger ones were lined by high cuboidal to
columnar epithelial cells. The parafollicular or C-cells were found missing but has been reported in cattle
and buffaloes (Miyandad, 1973). Similar observations have been recorded by Abdel-Magied et al. (2000).

Key:-
A: - Photomicrograph showing male thyroid gland follicle with tall cuboidal epithelium (H and E X150)
B: - Photomicrograph showing female thyroid gland follicle with short cuboidal epithelium (H and E X150)

. C
Key:- Photomicrograph showing female thyroid gland follicle (A,B,C) with cuboidal epithelium (green
arrow), inter follicular connective tissue (yellow arrow) and zone of blood vessels (red circle) (H and E
X150)

CONCLUSION

Base on the above findings, it can be concluded that thyroid gland of male dromedarian camel is larger,
thicker and heavier than the female dromedarian camel. Histological observation further revealed that,
the male thyroid gland consisted of more connective tissue capsule than the female and traberculae were
found extending from the capsule deep into the parenchyma of the gland in the female than in the male,
which divided it into lobules. These shown that lobation is more pronounced in female than in male with
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each lobule consisted of two sized follicles in variable numbers, the large and small. The large follicles
predominate in the male and were lined by low cuboidal epithelium, while the small follicles predominate
in the female were lined by high cuboidal to columnar epithelium.
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Abstract

Following sex determination at about 3 to 6 weeks old in Japanese quail, several undesired growers are
often culled from the convoy. Thus, it becomes pertinent to predetermine only the desired sex during egg
incubation. Many techniques and ideas have been developed to identify Japanese quail sex at day old but
to no avail. Therefore, this study was aimed at investigating the claims and speculations by many
Nigerian traditions and beliefs that “pointed-end” and “blunted-end” eggs produce male and female
hatchlings respectively in poultry species. To achieve this, a total of 1,100 Japanese quail eggs were
carefully sorted and distributed based on the shape into 550 “pointed-end” eggs and 550 “blunted-end”
eggs. Data were collected on incubation period, hatchability and sex ratio. In the “pointed-end” eggs,
incubation period was between 17 and 18 days, hatchability was 50.7% and more cocks (207)
representing 74.2% compared to only 72 hens (representing 25.8%) were recorded with a sex ratio of 1
hen: 2.9 cocks. Whereas, among the “blunted-end” eggs, chicks emerged on the 18" day of incubation,
59.5% hatchability was observed and more hens (238 representing 72.8%) relative to 89 cocks
representing 27.2% were recorded with a sex ratio of 2.7 hens: 1 cock. Consequently, the claims and
speculations by many Nigerian traditions and beliefs that egg shape could determine the sex of poultry
species appeared to be correct. At the moment, in-depth research findings are required, to elucidate this
preliminary finding before its adoption.

Keywords: Egg shape, Japanese quails, NVRI, sex determination, sex ratio.

Introduction

Japanese quail like fowls, pheasants and partridges belong to the family Phasianoidea of Order
Galliformes of the Class Aves of the Animal Kingdom. Species or subspecies of the Genus Coturnix are
native to all continents except the Americas. The domesticated subspecies Coturnix coturnix japonica was
called Japanese quail also known as Common quail, Eastern quail, Asiatic quail, Stubble quail or
Pharaoh’s quail. Meanwhile, the correct popular nomenclature for Coturnix coturnix japonica was given
as Japanese quail or Coturnix and not Coturnix quail because the Latin word “Coturnix” may be
translated as quail (Fah, 2009; Howes, 1964). According to Haruna et al. (1997), Japanese quail
(Coturnix coturnix japonica) was introduced into Nigeria in 1992, where it has gradually gained
popularity over other poultry species. Japanese quail is believed to be a veritable source of nutrients that
can satisfy human requirements for healthy living (Boni et al., 2010; Raji et al., 2015). In particular, the
eggs have been reported to be rich in minerals and vitamins that could meet the recommended daily
requirements of human beings irrespective of the age. Essentially, quail products have been reported to be
low in fats and cholesterol contents and as such very medicinal as they help against digestive tract
disorder, anaemic, diabetic and hypertensive conditions (Jean, 2009; Musa et al., 2007; Sati et al., 2012).

Since quails mature at 30 — 60 days old, weighing between 100 — 220g with potency of laying 250 — 320
eggs per year (Jean, 2009), its products would be readily available to meet human demands. It is believed
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that if fertile eggs are needed in quail convoy, 1 male: 1 or 2 female(s) ratio should be maintained and
quail egg fertility may continue for up to 14 days even when the male is withdrawn from the convoy
(Woodward et al., 1973). The quest for fertile egg production has resulted in undue pressure on quail
chicks demand and supply but sexing at day old is impossible. Although, Fah (2009) reported that quail
sex identification is possible at 3 weeks of age using plumage pattern, it requires reaffirmation at 6 weeks
old. Unfortunately, there is little or no reliable information on quail chick sexing at day old, even with the
Japanese vent examination hi-tech facilities and the sex-linked colour auto-sexing recently developed.
Many Nigerian traditions and beliefs have it that “pointed-end” and “blunted-end” eggs produce male and
female hatchlings respectively in poultry species. Thus, this study was targeted at investigating the
influence of egg shape on Japanese quails sex.

Materials and methods

The study was conducted at the National Veterinary Research Institute (NVRI), Vom, Jos. Jos is a city in
Plateau State in the Middle Belt of Nigeria located on latitude 9° 55' 42.56"N and longitude 8° 53'
31.63"E. The altitude is about 1,264.5m (4,148.62 Feet) above sea level with about 1,400mm (55 inches)
of rainfall annually. Average monthly temperatures of 21 — 25°C (70 — 77°F) and hailstones sometimes
fall during the rainy season because of the cooler temperature at high altitude (Wikipedia, 2018). A total
of 1,100 Japanese quail eggs were collected from a convoy at the peak of lay in the Breeding Unit,
Poultry Division NVRI. The eggs were carefully sorted and distributed based on the shape into 550
“pointed-end” eggs and 550 “blunted-end” eggs (See plates 1 and 2).

Plate 1: “Pointed-end eggs” Plate 2: “Blunted-end eggs”

All the eggs were incubated in 8 clutches in an automated incubator, regulated at 38°C with relative
humidity set appropriately at 60 — 70% depending on the incubation day. Incubation period represented
the time between egg incubation and chick emergence, hatchability was determined by dividing the
number of hatched chicks with the number of incubated eggs and death of the birds was recorded as
mortality. At 3 weeks old, sex of the birds was identified using breast plumage and at 6 weeks old, the
identified sex was reaffirmed using breast plumage. Cocks population relative to the hens represented the
sex ratio. The data collected were analysed using simple descriptive statistics as prescribed by Adesoye
(2006).

Results and discussion

Table 1 shows the effect of “pointed-end” egg shape on hatchability and sex ratio in Japanese quails. The
incubation period of 17 — 18 days was in consonant with the reports of Romao et al. (2009). The
hatchability value was relatively lower than 69.6 — 72.7% reported by Farghly et al. (2015) in Japanese
quail except in the 5™ and 7" egg clutch where 66% and 76% were recorded. This could be largely due to
infertility level of the eggs incubated and partly due to bias selection of the eggs used in the study. More
cocks (207) representing 74.2% were recorded in all the egg clutches incubated. This probably indicated
that “pointed-end” egg shape may influence Japanese quail sex. More importantly, the sex ratio was
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biased to more cocks in the convoy, suggesting that the excess cocks could be slaughtered for meat
production. Though mortality was apparently higher (41) in cocks compared to 36 in hens, it was
recorded in both sexes. Therefore, “pointed-end” or blunted egg shape may not determine survivability
rate in Japanese quail.

Table 1: Influence of “pointed-end” egg shape on hatchability and sex ratio in Japanese quails

Egg clutches incubated

Parameters 1 [ 213 4] 5 [6] 7 ] 8 [ Grandtoal
No. of eggs incubated 100 100 100 50 50 50 50 50 550
Incubation period 18 17 18 18 18 17 17 18 -
No. of hatched eggs 43 51 50 22 33 20 38 22 279
Hatchability (%) 43 51 50 44 66 40 76 44 50.7
No. of hens 14 13 14 6 7 5 10 3 72 (25.8%*)
No. of cocks 29 38 36 16 26 15 28 19 207 (74.2%*)
Hen : cock ratio 1:21 1:29 126 1:27 137 1.3 128 1:63 1:29

Hen 3 8 4 2 8 1 7 3 36

Mortality Cok 6 7 6 4 3 3 9 3 4

*: Percentage values grand total number of hatched eggs; embryo physiological status of the unhatched
eggs was not evaluated.

Table 2 presents the effect of “blunted-end” egg shape on hatchability and sex ratio in Japanese quails.
The incubation period was uniformly 18 days in all the egg clutches incubated throughout the study
period. This agreed with the observation of Romao et al. (2009) that Japanese quail eggs hatch normally
between 16 and 18 days of incubation. In a total of 550 eggs incubated in 8 egg clutches, 327 eggs
(representing 59.5%) hatched. This value was similar to the observations of Mani et al. (2008) and
Romao et al. (2009) in Japanese quail. Out of this, 72.8% (238) were hens and 27.2% (89) were cocks,
corroborating Nigerian traditions and beliefs that “pointed-end” eggs produce male hatchlings in poultry
species. Even when more mortality (41) was observed among the cocks, it occurred in both sexes thus, the
observation may not be due to the “pointedness” or “bluntness” of the egg shape.

Table 2: Influence of “blunted-end” egg shape on hatchability and sex ratio in Japanese quails

Egg clutches incubated

Parameters

1 | 2 3 4 | 5 | 6 | 7 | 8 | Grandtotal
No. of eggs incubated 100 100 100 50 50 50 50 50 550
Incubation period 18 18 18 18 18 18 18 18 -
No. of hatched eggs 69 53 57 29 43 23 25 28 327
Hatchability (%) 69 53 57 52 86 46 50 56 59.5
No. of hens 44 42 48 16 32 17 17 22 238 (72.8%%)
No. of cocks 25 11 9 13 11 6 8 6 89 (27.2%%)
Hen : cock ratio 181 381 531 121 291 281 211 371 271

Hen 9 5 5 4 7 3 2 4 39

Mortality (%) Cock 12 8 9 2 3 5 1 1 41

*: Percentage values grand total number of hatched eggs; embryo physiological status of the unhatched eggs was not
evaluated.

More essentially, the sex ratio was observed to skew towards more hens indicating that “blunted-end” egg

shape apparently influenced sex determination in Japanese quail. This observation apparently lent more
credence to the observations of Géth and Booth (2005) and Eiby et al. (2008) that more hens hatched in
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avian species in Japanese quail but contradicted the observations of Idahor et al. (2015a; b; c; d) in some
poultry species.

Conclusion

Since “pointed-end” egg shape apparently hatched more cocks and “blunted-end” egg shape yielded more
hens, this study seemingly elucidated the claims and speculations of many Nigerian traditions and beliefs
on the influence of poultry egg shape on sex determination in poultry species. However, repeated in-depth
research should be conducted in this regard, before the adoption of this preliminary finding.
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ABSTRACT

In a ten-week feeding trial, fifty six mixed breeds of rabbits were used to evaluate the effect of bitter leaf
meal (BLM) on the haematological indices and blood glucose level. Four concentrate mash diets were
compounded with inclusion of BLM at 0%, 5%, 10% and 15% . Data obtained were statistically analyzed
with the General Linear Model of SAS and means were separated using the Duncan Multiple Range Test.
The proximate composition in this study showed that bitter leaf had DM (94.70%), CP (20.48%), CF
(11.15%), EE (7.05%) and Ash (13.30 %). The DM decreased as the inclusion level of BLM increased in
the diets while the Ash content was highest in 15% BLM (34.35, followed by 10% BLM (32.25), 0%
BLM (29.90) and 5% BLM (29.50) while the CP content of diets 5% BLM, 10% BLM and 15% BLM
were higher than 0% BLM diet. However, the ME content of the experimental diets decreased as the
inclusion level of BLM increased in the diets. The rabbits fed diets 0% BLM (8.77) and 5% BLM (8.03)
had significantly higher (p<0.05) RBC counts than diets 10% BLM (6.74) and 15% BLM (6.67) diets
while the MCV and MCH counts were higher in rabbits fed diets 10% BLM and 15% BLM than other
diets. However, there were no significant differences (p>0.05) in the MCHC, WBC, PCV and Hb values
of rabbits fed the experimental diets. Furthermore, there were no significant differences (p>0.05) among
the blood glucose levels of rabbits fed the experimental diets. Therefore, it could be concluded that
inclusion of bitter leaf meal (BLM) in the diets of rabbits up to 15% had no deleterious effect on the
haematological indices and blood glucose level.

Key words: Bitter leaf, haematological, blood, glucose level
INTRODUCTION

Rabbits play a very important role in the supply of animal protein to Nigerians especially in the rural and
peri-urban areas. They are efficient converters of feed to meat and can utilize up to 30% crude fibre as
against 10% by most poultry species (Egbo et al 2001). However, the quality and quantity of available
feed resources pose a major problem to animal production especially during the dry season when forages
are scarce and limiting in essential nutrients. This leads to search for forages that are cheap and available
all year round such as bitter leaf. It is an indigenous Africa plant species; which grows in most parts
of sub-Sahara Africa. The leaf meal is a proteinous feed resource 20 — 34% CP (Owen et al., 2009) and
can serve medicinal purposes. Olosunde and Odeyinka (2018) observed that bitter leaf can be included
up to 15% in the diets of WAD goats without negative effect on performance. However, limited
information is available on its utilization as dry season forage feed source in the diets of rabbits.
Thus, this study evaluated the haematological indices and blood glucose level of rabbits fed bitter leaf
meal (BLM).

MATERIALS AND METHODS

The experiment was conducted at the Rabbit Unit of the Teaching and Research farm,
Obafemi Awolowo University. The experiment lasted for a period of 10 weeks. Four
concentrate mash diets were compounded with BLM at 0%, 5%, 10% and 15% graded levels
(Table 1). Fifty-six rabbits of both sexes, comprising of different crosses of breeds of rabbit
were used in this experiment. The animals were 6 weeks old (550-1000g). They were
randomly allotted to four treatments in a completely randomized design. One animal each
were housed in a cage with a dimension of 23 x 18 x 15 inches. The rabbits were provided
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with the moist mash experimental diets and clean water ad libitum daily. The Vernonia
amygdalina leaves were harvested from the Teaching and Research Farm, Obafemi
Awolowo University and air dried for one week as established by Olosunde and Odeyinka
(2017). Proximate analysis of processed bitter leaf sample and experimental diets were
determined by standard methods (AOAC, 2000). The haematological parameters were
determined using the procedure of Baker and Silverton (1976) while blood glucose level
was measured using glucometer.

RESULTS AND DISCUSSION

The proximate composition in this study showed that bitter leaf (BL) (Table 2) had DM (94.70%),
CP (20.48%), CF (11.15%), EE (7.05%) and Ash (13.30 %). The CP and EE of BL in this study
were lower than 44% and 9.20% respectively for pulped BL (Sodamade, 2013). The CF in this
study was comparable to report of Asaolu et al. (2012) for sun dried BL. Furthermore the Ash
content was lower than 15.2% (Udochukwu et al., 2015) for air-dried BL. The differences in the
proximate composition might be attributed to the different processing methods adopted in these
studies. The DM decreased as the inclusion level of BLM increased in the diets while the Ash
content was highest in 15% BLM (34.35, followed by 10% BLM (32.25), 0% BLM (29.90) and 5%
BLM (29.50) while the CP content of diets 5% BLM, 10% BLM and 15% BLM were higher than
0% BLM diet. However, the ME content of the experimental diets decreased as the inclusion level
of BLM increased in the diets. The CP of diets in this study fell within 12-16% reported by
Mmereole et al. (2011) for growing rabbits. The CF decreased with increasing level of BLM and
was observed to fall within 11.0-16.0% reported by Ayandiran and Odeyinka (2016) for diets
containing bread waste and Moringa oleifera leaf. The metabolizable energy of all the experimental
diets in this study was lower than 2588-2995kcal/kg reported by Mufwa et al. (2011) for growing
rabbits fed diets containing graded levels of brewers dried grain. Thus BLM might not be regarded
as a total energy source in the diets of rabbits. The rabbits fed diets 0 % BLM and 5% BLM had
significantly higher (p<0.05) red blood cell (RBC) counts than diets 10% BLM and 15% BLM
diets while the mean corpuscular volume (MCV) and mean corpuscular haemoglobin (MCH)
counts were higher in rabbits fed diets 10% BLM and 15% BLM than other diets (Table 3).
However, there were no significant differences (p>0.05) in the mean corpuscular haemoglobin
concentration (MCHC), white blood cell (WBC), packed cell volume (PCV) and haemoglobin (Hb)
values of rabbits fed the experimental diets. Furthermore, there were no significant differences
(p>0.05) among the blood glucose levels of rabbits fed the experimental diets. Esonu et al. (2001)
stated that, haematological constituents reflect the physiological responsiveness of the animal to its
internal and external environment, feed and feeding inclusive. The result obtained in this study
shows that PCV of rabbits were within the normal range reported by Burns and Lannoy (1966) who
considered the normal PCV of a healthy rabbit to be between 30-50%. The red blood cells indices
(MCH, MCV, and MCHC) are important morphological characteristics of anaemia (Campbell,
1988) which also fell within the normal range reported by Mitruka and Rawnsley (1977). The Hb in
this study was lower than 11.82-13.60 stated by Terzungwe et al., (2013). The blood glucose values
observed across all the levels of BLM inclusion were within the recommended range (80 - 150
mg/dl) reported by University of Pennsylvania School of Veterinary Medicine (2002).

CONCLUSION

It could be concluded that inclusion of bitter leaf meal (BLM) in the diets of rabbits up to 15% had no
deleterious effect on the haematological indices and blood glucose level.
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Table 1: Gross composition of experimental diets

Ingredient (%) 0%BLM 5%LBM 10%BLM  15%BLM
Maize 25 23.75 22.50 21.25
BLM - 1.25 2.50 3.75
Corn bran 26.00 26.00 26.00 26.00
Brewer’s dried grain 35.00 35.00 35.00 35.00
Soybean meal 5.00 5.00 5.00 5.00
Groundnut cake 5.00 5.00 5.00 5.00
Bone meal 1.50 1.50 1.50 1.50
Oyster shell 1.00 1.00 1.00 1.00
Palm oil 1.00 1.00 1.00 1.00
Salt 0.25 0.25 0.25 0.25
Vitamin premix 0.25 0.25 0.25 0.25

Table 2: The proximate composition of experimental diets fed to rabbits

Parameter BL 0%BLM 5%BLM 10%BLM 15%BLM
Dry matter (%) 94.70 96.05 95.40 94.95 94.05
Crude protein (%) 20.48 13.03 14.08 14.20 14.50
Crude fibre(%) 11.15 16.55 16.15 15.20 14.75
Ether Extract (%) 7.05 7.65 8.30 8.55 8.70
Ash(%) 13.30 29.90 29.50 32.25 34.35

Nitrogen Free Extract 42.72 28.92 27.37 24.75 21.75

0,
(%) 2845.35 2131.42 216490 2096.58 2013.33
ME (kcal/kg)

Table 3: Haematolological indices and blood glucose of rabbits fed BLM

Parameter 0%BLM 5%BLM  10%BLM  15%BLM  SEM PROB
RBC (x10%/mm?®) 8.77° 8.03° 6.74° 6.67" 0.26 0.001
MCV (fl) 25.80° 27.11° 35.48° 34.57° 1.57 0.04
MCH (pg) 8.61° 8.92° 11.86° 11.76% 0.53 0.02
MCHC (g/dI) 33.33 32.97 33.50 34.02 0.20 0.27
WBC (x10*/mm®) 10.52 9.84 0.78 9.97 0.14 0.20
PCV (%) 22.40 21.80 23.80 22.40 0.66 0.78
Hb (g/dl) 7.48 7.18 7.96 7.62 0.22 0.69
Blood Glucose (mg/dl)  96.40 143.80 129.20 107.80 10.81 0.44
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Abstract
The experiment was conducted using 250 matured birds from 5 different locations in 2 phases. The first
phase was carried out using fifty birds each from the five randomly selected locations. The birds were
used to determine body linear measurements such as body length, shank length, wing length, beak length
and breast girth. However, for the second phase, fifty (50) hens and five cocks were purchased from each
location. This comprised of ten hens and 1 cock from each locality and bred using a mating ratio of 1
cock to 10 hens. Data collected on all the parameters of body linear measurement, egg production and
egg quality characteristics were analyzed using analysis of variance (ANOVA) and correlation procedure
of SPSS Statistical software (2011).
The result obtained indicated that location had significant (P<0.05) effects on body weight, body linear
measurements, egg production and correlations among these parameters. However, location had no
significant (P>0.05) effects on external and internal egg quality characteristics except for egg weight and
egg shell weight. HDEP was consistently higher than HHEP across location. Correlations between body
weight and body linear measurements were generally high, positive and non significant. From the
findings of this research it was recommended that selection of Fulani chicken should be location driven.
Also, shank length and breast girth should be used to determine body weight of Fulani chickens than any
other body measurements.

Keywords: body linear measurement, hen-day egg production, hen-housed egg production,

Introduction
The ever increasing human population in African especially Nigeria has led to high demand for the
available but insufficient animal and poultry products in the country. Poultry particularly chicken are very
important genetics resources among the avian species ((Pimm and Lawton, 1988). Native chicken
production is vital in the livelihood of many house-hold members in the country, especially as a source of
resources for rural farmers providing nutrition for the family (good source of protein), a small cash flow
reserve for times of celebrations or need and in some areas contribute to religious ceremonies and
recreation (Gwaza et al., 2015). Fulani chicken ecotype is one of the best preserved local chickens in
Nigeria because of the cultural lifestyle of the Fulani poultry keepers. A comparism of the Fulani chicken
ecotype within and between locations could provide useful information on superior performance and
physical characteristics. The objective of the study was to investigate the effects of locations on
phenotypic characteristics of Fulani chicken ecotypes.

Materials and Methods
The experiment was carried out at the Livestock Teaching and Research Farm of the Faculty of
Agriculture, Shabu-Lafia Campus Nasarawa State University, Nasarawa State. The experiment was
conducted in 2 phases. The first phase was linear body measurement while the second phase was the egg
production and egg quality characteristics. For the first phase, fifty birds comprising of 25 cocks and 25
hens) were randomly selected from 5 location (Lafia, Akurba, Adogi, Asakio and Namu) making a total
of 250 birds. Body linear measurements such as body length, shank length, wing length, beak length, tail
length and breast girth were measured from the birds using measuring tape. However, for the second
phase, fifty (50) hens and 5 cocks were purchased from each location. This was comprised of ten hens
and 1 cock from each randomly selected locality. The birds were housed separately according to location
and allowed to breed at a mating ratio of 1 cock to 10 hens. The birds were allowed to lay eggs for a
period of three months to monitor their egg production. First 5 eggs laid in each month were collected
base on location and used to determine external and internal egg quality characteristics. The external egg
quality characteristics such as egg length and egg width were determined using venial caliper, shell
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weight were determined using sensitive electronic scale while shell thickness was determined using
micrometer screw gauge. The internal egg quality characteristics were determined using destructive
techniques method. By this method, eggs were gently broken and poured on a flat container. Vernial
caliper was used to determined albumen length, aloumin height, york height and york width. Egg shape
index and york index were determine by a formular. The part time egg production lasted for three months.
During this period, birds were fed formulated layers marsh. The following measures of egg production
were determined.

@ Percent part-lay Hen Housed egg production (% HHP): This will be expressed as:
% HHP = Total agg laid XE

0 - No.of birds housed % No o f days since howsed 1
(b) Percent Hen day egg production (% HDP)

Totalegg laid 100
% HDP = y 100

No.of birds alive % No of days since hen laid 1

Experimental Design and Data Analysis

The design of the experiment was Completely Randomized Design (CRD). Data collected on all the
parameters were analyzed using analysis of variance (ANOVA) and correlation procedure of SPSS
Statistical software (2011).

Result and Discussion

This research has demonstrated that location had significant effects body weight and body linear
measurements of Fulani chicken ecotype (table 1). The observed significant effects of location on body
parameters measured except body weight and breast girth strongly agrees with the report of (Gwaza et al.,
2015) who observed that there are variations within and between chicken ecotypes. The mean value
observed in this research for matured body weight strongly agree with 13759 and range of 1310g to
1760g reported by Ayorinde et al. (2012) and Ukwu et al. (2017). Body length observed in this study is
higher than 23.97cm with a range of 22.66cm to 25.85cm reported by Mbap and Zakar (2000) as body
length for indigenous chicken in Yobe State. Okon et al (1997) reported 25.00+0.21cm for mean body
length of local chicken in Calabar. Mancha (2004) also reported 17.95+0.18cm as mean body length for
chicken in Jos Plateau. Badubi et al. (2006) observed that the average body length of male and female
chicken in Botswana as 18.1+2.3cm and 20.2+2.9cm respectively. The significant effects of location on
shank length in this study disagree with the report of Halima (2007) who reported a non significant effect
of location on shank length. However, the mean value obtained in this study for shank length strongly
agree with the value of 8.58+0.12cm and 10.31+0.16¢cm reported by Ukwu et al. (2017) for North Central
Nigerian chicken. Halima (2007) reported a lower value of 7.50cm for Ethiopian chicken (male and
female). Badubi et al. (2006) reported the shank length of the Tswana indigenous females and males as
7cm and 8.5cm respectively. Wing length value of 27.15+£0.86¢cm to 31.14+0.53cm is far higher than
14.20+0.21 and 16.36+0.25cm reported by Ukwu et al. (2017). The significant variation in tail length
observed in this study strongly agree with the report of Badubi et al. (2006) who reported that tail length
was significantly (p<0.05) different among three location of Botswana. The tail length obtained in this
study is very similar to 17.9+£8.7cm, 12.7£10.1cm and 22.1+9.2cm for males but higher than 13.3£3.9cm,
11.4+5.6cm and 14.3+2.2cm for females as reported for Central, Moun and Western regions of Botswana

(Badubi et al., (2006).
Table 1: Effect of Location on Body Weight and Body Linear Measurement of Fulani Chicken Ecotype

L BWT BL SL BG WL BKL TL

1 1390.90+82.38  46.54+1.78°  8.30+0.40° 12.20+0.39  27.15+0.86°  2.89+0.11°  15.02+0.92°
2 1527.27473.97  52.09+1.47°  9.59+0.33°  12.68+0.39  29.45+0.72°  3.15+0.08®  18.00+1.00®
3 1550.91+62.31  51.73+1.29°  9.36+0.33°  12.73+0.38  29.73+0.86°  3.14+0.98%  17.41+0.47%®
4 1600.00+58.39  51.73+1.47*°  955+0.32%  12.77+0.16  31.09+0.71°  3.24+0.78%  18.50+1.48°
5 1627.27494.48  52.09+1.28%  9.50+0.23°  12.73+0.43  31.14+053*  3.21+0.8%  16.91+0.81%®
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LOS NS * * NS * * *

LOS = level of significant, * = significant at 5 percent probability, L = location, BWT = body weight, BL = body length, SL = shank
length, WL = wing length, BG = breast girth, BKT = beak length and TL = tail length.

Location had no significant effects on both external and internal egg parameters except egg weight and
egg shell weight (table 2). The mean egg weight in the present study strongly agrees with the value of
41.6 g reported by (Msoffe et al, 2001). The mean egg length obtained in the present study fairly agrees
with the value (5.15) reported by Momoh (2005) in Nigerian local chicken but lower than 4.83cm
reported for Bangladesh indigenous chicken (Islam and Nishibori, 2009). The mean value of egg width
obtained in this study is slightly lower than the value (4.10+£0.01) reported by Halima (2007). Egg shape
index in this study is slightly higher than 72.60% reported by Momoh (2005) for normal feathered
indigenous chickens in Nigeria. Egg shape index is an indicator of external egg quality. Egg shell weight
obtained in this study fairly agree with the value of 5.82 + 0.16 reported by Halima (2007). The slightly
lower shell weight recorded in this study could probably be due to the efficacy of the weighing scale used,
weight of the eggs and/or the method/period of drying of the shell. Shell thickness in this current study is
higher than the value reported by Momoh et al. (2007). The albumen height in the current study strongly
agrees with the value of 0.651cm reported by Badubi et al. (2006). However, the mean value of albumen
width in this current study is slightly lower than the value (6.25) reported by Badubi et al. (2006) for egg
quality characteristics of three phenotypes of local chickens in Adamawa state. Variation in internal

characteristics of egg could be due to the freshness of the eggs and the type of feed given.
Table 2: Effect of location on external and internal egg characteristics on fulani chicken ecotype

LOCATION 1 2 3 4 5 LOS
EWT (9) 42.67+0.32° 42.29+0.55° 45.730.85° 45.430.80° 49.30+0.63% *

EL (cm) 5.24+0.02 8.63+2.37 5.35+0.39 5.45+0.08 5.36+0.05 NS
EW (cm) 3.93+0.02 3.96+0.05 4.05+0.05 3.99+0.06 4.07+0.02 NS
ESI (%) 75.62+0.61 75.95+1.13 75.82+1.09 73.61+1.60 75.97+0.64 NS
ESW (9) 5.00+0.16bc 4.71+0.15c 5.20+0.14ab 5.14+0.12% 5.50+0.11° *

EST (mm) 30.11+0.66 30.36+0.51 29.80+0.45 30.79+0.52 30.20+0.60 NS
AL (cm) 7.49+0.19 7.56+0.16 7.54+0.15 7.61+0.17 7.59+0.19 NS
AH (cm) 0.68+0.39 0.68+0.03 0.67+0.03 0.67+0.03 0.67+0.04 NS
AW (cm) 5.66+0.17 5.60+0.13 5.75+0.13 5.67+0.14 5.70+0.16 NS
YH (cm) 1.57+0.02 1.55+0.02 1.55+0.01 1.55+0.02 1.55+0.02 NS
YW (cm) 3.82+0.02 3.82+0.02 3.83+0.02 3.83+0.02 3.83+0.02 NS
Y1 (%) 41.16+0.60 40.78+0.60 40.65+0.48 40.71+0.61 40.64+0.65 NS

LOS = level of significant, * = significant at 5 percent probability, NS = non significant, L = location, EWT = egg weight, EL = egg
length, EW = egg width, ESI = egg shape index, ESW = egg shell weight, EST egg shell thickness, AL = albumen length, AH = albumen
height, AW = albumen width, YH = York height, YW = York width and Y1 = York index.

Egg production

Location had significant effects on the entire egg production parameters studied (table 3). The hen day
egg production (HDEP) was consistently higher than the hen housed egg production (HHEP) across
locations. The result obtained for HDEP and HHEP is lesser than average of 38.56 eggs reported by
Momoh et al. (2007) as the short-term egg number of the light ecotype chicken for the short term (90 days
from first lay) egg production. The egg production of the local chicken is a result of many genes acting on
a large number of biochemical processes, which in turn control a range of anatomical and physiological
traits.

Table 3: Effects of Location on Hen Day Egg Production and Hen House Egg

Production
LOCATION HDP HHP
1 19.27+1.91% 19.04+1.50°
2 18.22+1.79%® 16.02+0.68™
3 21.08+1.70° 18.80+0.58°
4 16.11+0.60° 14.94+0.06¢
5 17.67+0.19%® 17.61+0.06ab
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LOS * *

LOS = level of significant, * = significant at 5 percent probability, EGNO = egg number, HDP = hen day production,
HHP = hen house production

Correlation of different egg quality parameters

The correlations between body weight and body linear parameters were generally non significant, positive
and high (table 4). Relationships between body weight and body linear measurement varied across
locations as similarly reported Ukwu et al. (2017). The mostly positive correlation obtain in this study is
similar to the report of Alabi et al. (2012) for three indigenous chicken breeds of South Africa and Ukwu
et al. (2017) for matured female local chickens in Benue State of Nigeria. The implication of this
correlation is that increases in body weight will results to concomitant increase in body linear
measurements of local chicken. Thus any selection programme aimed at improving body weight will lead

to corresponding improvement in linear body measurements of birds.
Table 4: Phenotypic, correlation between body weight and body linear measurement on Fulani local chicken
ecotype base on location.

BWT BL SL BG WL BKL
Location 1
BL 0.329
SL 0.652** 0.662**
BG 0.410 0.294 0.101
WL 0.559 0.883** 0.652** 0.305
BKL 0.292* 0.685** 0.814** 0.164 0.527*
TL 0.574** 0.631** 0.556* 0.205 0.759** 0.379
Location 2
BL 0.573**
SL 0.550** 0.881**
BG 0.629** 0.664** 0.722**
WL 0.567** 0.814** 0.848** 0.420
BKL 0.138 0.042 0.033 0.420 -0.044
TL 0.310 0.861** 0.744** 0.563** 0.568** -0.241
Location 3
BL 0.184
SL 0.322 0.570**
BG 0.355 -0.107 -0.313
WL 0.298 0.262 0.741** -0.160
BKL 0.299 0.479* 0.644** 0.074 0.375
TL 0.346 0.621** 0.335 0.139 0.468* 0.485*
Location 4
BL 0.069
SL 0.463* 0.702**
BG 0.349 -0.107 -0.070
WL 0.499* 0.697** 0.650** -0.104
BKL -0.150 0.272 -0.208 0.218 -0.105
TL 0.000 0.818** 0.646** -0.483* 0.632** 0.051
Location 5
BL 0.888**
SL 0.494* 0.458*
BG 0.962** 0.920** 0.454*
WL 0.468* 0.575** 0.604** 0.516*
BKL 0.298 0.294 0.391 0.308 0.129
TL 0.373 0.249 -0.085 0.230 -0.273 0.194

LOS = level of significant, * = significant at 5 percent probability, ** = significant at 1 percent probability, BWT = body
weight, BL = body length, SL = shank length, WL = wing length, BG = breast girth, BKT = beak length and TL = tail
length.

Conclusion and Recommendation

The study revealed that location had significant (P<0.05) effects on body weight, body linear
measurements, egg production and correlations among these parameters. However, location had no
significant (P>0.05) effects on external and internal egg quality characteristics except for egg weight and
egg shell weight. HDEP was consistently higher than HHEP across locations. Correlations between body
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weight and body linear measurements were generally non significant, positive and high. From finding of

this research work, it is recommended that, selection of Fulani chicken should be location driven. Shank

length and breast girth should be used to select body weight of indigenous chickens than any other body

measurements. This becomes necessary due to the fact that these parameters had the highest relationship

with body weight.
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Abstract

The thermic effects on semen samples of male turkeys administered Moringa leaves anc
extracts were examined after being diluted with Moringa extract as an extender at di
levels (0%, 50% and 100%). A total of 36 male local turkeys were used for the expet
The male turkeys were administered aqueous extract from Moringa olerifera seeds and

The turkeys were assigned into four treatment groups consisting of T1 (0% extrac
(100%seed extract) T3 (50%seed and 50%leaf extract) and T4 (100% leaf extract
treatments was replicated three times. Each treatment had nine turkeys with three turke
replicate. Semen collection was done using locally fabricated tools. The collected seme
subjected to thermal stress at 37°C (hypo) and 46°C (hyper) for a period of 90m
Progressive motility was evaluated very 30minutes with an aliquot of each treatment ¢
under a warm microscope. The semen was combined with the extender at the rate

(semen: extender). The result showed that there were no significant (p > 0.05) on the ext
as well as the temperature variation effect from the water bath. However there were sign
difference (P<0.05) on sub group effect of on hyper thermic conditions, which is an ind
that the administered extract had a significant positive effect on the motility rate of sperr
of local turkeys in the hyper thermic (46°C) condition. The leaves extracts alone (T4
significantly highest, while the seeds extracts (T2) was better than the combination effe
when compared with the control (T1). Therefore since there were no significant diff
among the extenders (B, C) and the control (A). It then becomes imperative to conclude 1
reduce cost and use locally available materials, using Moringa leaves and seeds extracts
a long way to boost local turkey production by an average Nigerian farmers at the rate ¢
Moringa extract to real extender at 46°C.

Key words; Local turkey, Semen, Extender, Moringa olerifera extract, Thermic stress.

Introduction

Low fertility and poor hatchability due to poor semen quality resulting from semen oxidative stress
affects turkey production in Nigeria (Bucak-Louis et al. 2010). Sexual dimorphism in the size of
turkeys contributes largely to their low fertility rate. Therefore artificial insemination (Al) is an option
yet to be explored at large. Storage which is an integral part of Al is affected by temperature, as fertility
levels of turkey semen drops after 6 hours of storage at refrigeration temperature and those of chicken
after 24 hours (Donoghue and Whishart, 2000). Besides, turkey semen are active only in aerobic
conditions whereas chicken spermatozoa are active in anaerobic conditions. This makes turkey semen
more efficient because it has higher oxidation rate and lower lactic acid accumulation in the presence of
oxygen which is the major difference in terms of their metabolism (Douard et al., 2000). The use of
various plant extracts in animal feeding trails has over the years witnessed increased exploitation due to
many health benefits which are well documented (Chia et al., 2018). These phytobiotics or phytogenic
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including herbs and spices and plant extracts are safe and available substitutes to synthetic antibiotics,
they are well known for their pharmacological effects and used as feed supplements or medicines in
poultry industry (Morna et al., 2017). Moringa oleifera is one of such plants that has been used in this
regard over the years due to its rich nutritional composition (Moyo et al., 2011). Hence using the leaves
and seeds extracts from Moringa olerifera as an extender at various temperatures was geared towards
improving local productivity of turkeys among rural famers in the least possible way.

MATERIALS AND METHOD

Experimental materials

The Moringa olerifera leaves and seeds were procured from the metropolis of Owerri. The leaves and
seeds were handpicked, shade dried in an open air room for about one week at room temperature. The
leaves seeds were grounded separately into powder. The ground leaves and seeds were stored in their
various designated air-right containers. 1 gram of Moringa was diluted in 1000mls of clean water over
night. Cheese cloth was used to sieve of the plant particles in the morning and future diluted with
4000ml of clean water. This served as drinking water for each replicate.

Experimental birds and management

A total of thirty six (36) six (6) weeks old male local turkey were purchased from a reputable farm and
were quarantined for 2 weeks to enable them adapt and stabilize. The local male turkeys were assigned
to 4 treatment groups replicated three times with nine local turkeys per treatment and three turkeys per
replicate. The turkeys were separated in each replicate in a deep litter pen spread with wood shavings.
The feed and water were given ad-libitum throughout the period. The experiment lasted for seven
months (196 days).

Experimental treatments

Treatment one (T1) had no Moringa extracts. Treatment two (T2) had only 1 gram of Moringa seed
powder. Treatment three (T3) had a combination of leaf and seed powder (500 mg of each powder)
while treatment four (T4) had only 1 gram of leaf powder.

Preparation and use of the extender

This involved collection of semen from each treatment. The collected semen was pool and divided into
six (6). The pooled semen samples were gradually subjected to higher (46°C) and lower (37°C)
temperature for a period of lhour. The semen trait was assessed after every 30 minutes. Semen
samples from turkey toms was diluted with egg yolk extender in the ratio of 1:5 (semen : extender) The
egg-yolk extender consisted of penicillin (0.028g), 1g of glucose, egg yolk (20ml) and distilled water
made up to 100ml as control. After dilution, the semen samples were drawn into Eppendorf tubes
sealed and maintained at 46°C for one (1) hour. 50mls of Moringa leaves and seeds aqueous extracts
were collected in separate test tubes and centrifuged at 3000 revolution per minutes for ten (10)
minutes. The clear supernatant fluid of these extract was decanted into a clean beaker. The extender
was supplemented at 0% (A), 50% (B) and 100% (C) respectively, and each of the test tube was
subjected to hyper (46°C) and hypo (37°C) thermic conditions in a water bath. Examined after, zero (0),
thirty (30) and sixty (60) minutes at 46°C and 37°C, the samples were assessed for progressive motility.
Data collection

At about of twenty six (26) weeks of age, all the male turkey from each treatment group were trained
for semen collection using the abdominal massage techniques as was described by Burrows and Quinne
(1937) and Baskst and Long (2010). This involves massaging the cloacae region to achieve phallic
tumescence. After which the region surrounding the cloacae is gently squeezed (Cloacal stroke) to
express the semen (Kalamah et al., 2002). The collected semen was examined for both physical and
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microscopic parameters. Prior to collection of semen, turkey toms were denied of feed and water for
some hours to avoid faecal and urea contamination.

Data evaluation
An aliquot of each sample from extender A (0%), B (50%) and C (100%) was evaluated for progressive
motility after every 30minutes.
Sperm motility
The motility of the collected semen was evaluated immediately after collection by taking a normal
saline solution with the aid of micropipette on a clean warm (38°C) glass slide. A clean glass rod was
then used to take a very small dab of the whole semen and dropping it on the buffer. A clean cover slip
was placed on the drop, then it was allowed to spread under the cover slip but not beyond it. The slide
was then viewed under electronic microscope with low magnification (x 400). The observed view was
scored in percentage.
Statistical analysis
The 2x3x4 factorial in completely randomized design (CRD) experiment was analyzed using simple T-
test and netted design described by Ogbeibu (2014).
Result and Discussion
Table 1; shows the effect of standard extender (A) and Moringa leaves and seeds augmented extenders
(B and C) on the motility rate of turkey semen over time, under hyper thermic (46°C) and hypo thermic
(37°C) conditions. The progressive motile sperm of the Moringa administered treatment groups was in
line with the observations of Zaharadden et al., (2005) 80.17+£2.63 — 84.25+2.23 in local turkey breeds.
It was observed that there were no significant (P>0.05) effect of extender on the hypothermic and hyper
thermic conditions on motility rate of the sperm cells. Although numerically the extender B (50%
Moringa extract) and C (100% Moringa extracts) subgroup effects were far better than the control
under both hypo and hyper thermic stress conditions. Best motility rate was observed in extender B
under effect of seeds extracts in hypo thermic condition. While extender B with male turkeys
administered leaves extracts thrived better in hyper thermic conditions. This may imply that Moringa
extract really improved the motility rate at both higher and lower body temperatures. There were no
significant difference (P>0.05) on both thermic conditions on which the samples were subjected.
However there were significant difference (P<0.05) on sub group effect of on hyper thermic conditions.
This indicates that the administered extract had a significant positive effect on the motility rate of
sperm cells of local turkeys in the hyper thermic (46°C) condition. The leaves extracts alone (T4) were
significantly highest, while the seeds extracts (T2) was better than the combination effect (T3) when
compared with the control (T1). These findings are in line with those of Alemade et al., (2014) on use
of Moringa leaves on rabbit reproductive response. Therefore since there were no significant
difference among the extenders (B, C) and the control (A). It then becomes imperative to conclude that,
to reduce cost and use locally available materials and enhance productivity, using Moringa leaves and
seeds extracts will go a long way to boost local turkey production by an average Nigerian farmers at the
rate of 50% Moringa extract to real extender at 46°C.
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Abstract

The objective of this study was to evaluate four non-linear models (Gompertz, Logistic, Bertalanffy and
Richard’s) to describe the growth performance of FUNAAB-Alpha chickens (FAC). Three hundred (300)
FAC chicks of both sexes were raised from day old till the 20™ weeks of age. Body weight records were
taken weekly and the NLIN procedure of SAS® was used to fit four non-linear growth functions. For all
the models, parameter A (or asymptotic weight) ranged from 2050.8 to 3716.6g for the male and 1591.7
to 3330g for the female chicken respectively, while parameter B (constant of integration) ranged from
0.7541 to 15.441. Similarly, parameter K (maturity index) ranged from 0.0463 to 0.2002.The parameter A
(asymptotic weight) was highest for Bertalanffy model while the Logistic model estimated the highest
value of parameter B (the scaling parameter) and parameter K (maturity index). For all the models fitted,
age at inflection point ranged between 13.30 and 17.63 weeks for male chickens and 14.23 and 19.94
weeks for female chickens, while the corresponding body weight at inflection point ranged between 754
and 1528 g and 586 and 1261 g for male and female chickens respectively. Using the Akaike Information
Criterion (AIC) and Bayesian Information Criterion (BIC) as the goodness-of-fit criteria, the Bertalanffy
and Gompertz growth models were adjudged as the best fit models for evaluating the growth of FAC.

Keywords: Non-linear models, Growth curve parameters, FUNAAB-Alpha chickens, Point of
Inflection.

Introduction

Growth can be defined as body weight gain or weight gain of body parts with age. The process of growth,
measured as body mass or body weight on a longitudinal time frame has often been summarized using
mathematical equations fitted to growth curves and the objective of this curve fitting is to describe the
course of body weight increase over time or age with mathematical parameters that are biologically
interpretable (Aggrey, 2002). These parameters have biological interpretation in terms of growth process
and their values, as well as their relationships with other parameters, provide a genetic basis for
understanding growth process and to develop breeding strategies to alter or modify the trajectory of
growth.

Many mathematical models have been applied for the study of growth performance in poultry research.
These include Gompertz, Bertalanffy, Logistic and Richard’s functions. These models are non-linear and
they fitted curves that relate the age of the bird with its weight, characterized the different phases of
growth of the bird, allowed the estimation of the animal’s growth rate, the age at which the animal stops
growing and when it reaches sexual maturity (Galeano-Vasco et al., 2014).

Funaab-alpha chickens is a new breed of chickens described as an improved, indigenous, tropically
adapted and dual-purpose breed developed through crossbreeding and intensive selection over many
generations for improved meat and egg production without sacrificing adaptation to the tropical
environment (Adebambo, 2015). Knowledge about jts growth curve parameters will be useful in making
effective management decisions relating to feeding, maximization of the growth period and evaluating the
influence of environmental stress on growth. The objective of this study was therefore to compare
Gompertz, Logistic, Bertalanffy and Richard’s growth models for describing the growth trajectory of
Funaab-alpha chickens.

148



Proc. 44" Annual Conference of the Nigerian Society for Animal Production, March 17" -21% 2019, UNIABUJA, ABUJA

Materials and Methods

Three hundred (300) day-old chicks of the FUNAAB-Alpha chickens (FAC) were obtained from the

Hatchery Unit of the Federal University of Agriculture, Abeokuta. They were brooded for two weeks,

wing tagged for identification and thereafter transferred to the deep litter pens. A sensitive digital scale

was used to take the weekly body weight of the individual chicken from day old till the 20" week when

the experiment was terminated. Four non-linear growth functions including Gompertz, Logistic,

Bertalanffy and Richard’s model were fitted using the NLIN procedure of SAS®(2003) using the
A

following equations: W, =A+exp (—Brexp(—K+t) W,=A4 (1.— B = E_K*t:]g; W, = m
1y .
and W, =1+ B = exp(—k=t) 'drespectively.
A is asymptotic weight, B = scaling parameter, K= maturity index while d is shape parameters for
Richard’s model.

Results and Discussion

Table 1 shows the estimated growth model parameters for male and female FUNAAB-Alpha chickens
(FAC) reared intensively under a deep litter system using Gompertz, Logistic, Bertalanffy and Richard’s
growth functions. For all the models, parameter (A) which is the asymptotic weight (maximum stationary
weight) ranged from 2050.8-3716.6g for the male and 1591.7-3330g for the female chicken respectively
while parameter (B), the scaling parameter (constant of integration) ranged from 0.7541-15.441.
Likewise, parameter K, which is the maturity index ranged from 0.0463-0.2002. The Bertalanffy model
estimated the highest asymptotic weight while the Logistic model estimated the least. The asymptotic
weight estimated in this study by the Gompertz model is consistent with the findings of Zhao et al. (2015)
and Al-Samarai (2015) on some improved indigenous chickens of China and meat-type chickens of Iraq
respectively but higher than the values obtained by Aggrey (2002), Osei-Amponsah et al. (2014) and
Ngeno et al. (2010) for Athens-Canadian chickens and local chickens in Ghana and Kenya respectively.
The values of parameter A obtained for Logistic model is consistent with the values reported by Aggrey
(2002) and Al-Samarai (2015) but lower than the values reported by Eleroglu et al.(2014) for some
Turkish indigenous chickens. Parameter A obtained in this study for Richard’s model in this study is
consistent with the findings of Aggrey (2002) but higher than those reported by Rizzi et al.(2013) and
Osei-Amponah et al.(2014) for chickens in Italy and Ghana respectively. The variations in the
asymptotic weight of these chickens could be attributable to genetic differences, the system of
management and the prevailing climatic conditions of the environment in which these chickens were
raised as well as the various interactions which ultimately influence the growth trajectory.

Table 1: Estimated growth model parameters for FUNAAB-Alpha chickens

Male Female
Model A B K D A B K D
Gompertz 3056.3 3.5503 0.0860 - 2521.0 3.5813 0.080 -
Logistic 2050.8 15.441 0.2002 - 1591.7 15.718 0.1964 -
Bertalanffy 3716.6 0.7541 0.0463 - 3330.6 0.7672 0.0417 -
Richards 3056.2 2521 0.150 0.343 25209 2.852 0.147 0.352

Where A,B,K and D are the asymptotic weight, the scaling parameter, maturity index and the shape
parameter for Richard’s model respectively
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Table 2 shows the body weight and age at inflection point for FAC as estimated by Gompertz, Logistic,
Bertalanffy and Richard’s models. For all the models fitted, age at inflection point for FAC ranged
between 13.30 and 17.63 weeks for male chickens and 14.23-19.94 weeks for female chickens while the
corresponding body weight at inflection point ranged between 754 and 1528 g and 586 and 1261 g for
male and female chickens respectively. For both sexes, the Gompertz model estimated the highest body
weight at inflection while the Logistic model estimated the least. Similarly, the Richard’s model predicted
the earliest age at inflection point while the Bertalanffy model estimated the highest age at inflection. For
all the models, the males had higher body weight at inflection than females. However, the females had
higher ages at inflection point than the corresponding males for all the models.

The goodness-of-fit tests for the Gompertz, Logistic, Bertalanffy and Richard’s growth models are
presented in Table 3. These included the Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC). The lower the values of AIC and BIC, the better fit is the data (Kaps and Lamberson,
2004). For both sexes, the Bertalanffy model had the lowest AIC and BIC and was adjudged the best fit
model followed by Gompertz model, Richard’s model and logistic model in that order. This is in
agreement with the conclusion of Aworetan and Oseni (2018), Eleroglu et al.(2014), Ngeno et al.(2010)
and Osei-Amponsah et al.(2014) that reported Bertalanffy as the best fit nonlinear models for some
indigenous chickens in Nigeria, Turkey, Kenya and Ghana respectively while Darmani et al.(2003)
selected the flexible Richard model as the best fit. The lesser fit of the Richard’s model observed in this
study may be due to the extra parameter in the model, for which it was penalized by the model selection
criteria. It has also been reported as inadequate in providing good fit to data patterns and observation
(Meng et al., 1997). Aggrey (2002) suggested that the addition of the fourth parameter may represent an
over-parametarization of the growth model.

Table 2: Body weight (g) and age (weeks) at inflection point

Male Female
Model T; (weeks) Wi(g) T; (weeks) Wi(9)
Gompertz 14.73 1528 15.95 1261
Logistic 13.67 754 14.03 586
Bertalanffy 17.63 1101 19.94 987
Richards 13.30 1294 14.23 1070

Where T; is the age (weeks) and Wj is the body weight (g) at inflection point.

Table 3: Best fit model selection criteria using Goodness-of-Fit tests

Male Female
Model AIC BIC AIC BIC
Gompertz 50.42 61.528 44.46 55.102
Logistic 53.23 64.488 47.10 58.342
Bertalanffy 49.42 60.122 44.21 54.154
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Richards 50.42 61.778 46.76 57.813

Where AIC and BIC are Akaike Information Criterion and Bayesian Information Criterion and Bayesian
Information Criterion respectively.

Graphical representations of the growth rate patterns of FAC are depicted in Figures 1 and 2. The growth
curves showed the non-linear dependency of body weight on age. Body weight increased with age but at
different rates which differed slightly from one model to the other.

MALE FEMALE
4000 4000
3000 3000
2000 2000
1000 1000
0 0
15 9131721252933374145495357616569 15 9131721252933374145495357616569
— (Gompertz Logistic — Gompertz Logistic
= Bertalanffy === Richard = Bertalanffy == Richard

Fig 1 and 2: Growth curves for FAC predicted by Richards, Gompertz, Logistic and Bertalanffy
growth models

Conclusion

The present study generated growth curves and growth parameters such as asymptotic weight (A),
maturity index (K) and the constant of integration (B) for FAC. The predicted body weight from hatch till
age at maturity were also generated. Among the non-linear models fitted, Bertalanffy and Gompertz
models were found to be the best fit models.
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Abstract

An experiment was conducted to evaluate the effect of Vitamin C levels on spermatological parameters of
chilled bull semen in chicken and quail egg yolk extender at different storage periods. Semen was
collected from three bulls between 2 — 3 years of age weekly with the aid of artificial vagina.Extenders
were prepared from the egg yolk of chicken and quail and three inclusion levels of Vitamin C (0, 3 and
6mg/ml), respectively. Abnormal spermatozoa percentages were counted using a hand counter, and
recorded as ratios. The results shows that the inclusion levels of Vitamin C on chicken and quail egg yolk
extender had significant effect (P<0.05) on abnormal cells of bull spermatozoa on semen pH at 0, 24, 48
and 72 hours respectively.

Keywords: Bull semen, Friesian x Bunaji, Sperm abnormalities, Vitamin C, Egg yolk.
Introduction

Some techniques of reproductive physiology have been applied to animal breeding for the achievement of
faster genetic improvement. These techniques include artificial insemination, oestrus synchronization,
induction of multiple ovulation, anti-steroid immunization, long term storage of gametes and embryo
transfer (Gordon, 2004). Using Artificial insemination (Al) as the first biotechnology widely implemented
in practice is important for selection and breeding of cattle (Gravance et al., 2009). The process of Al
involves semen collection, evaluation, processing, preservation and final introduction into the genitalia of
an oestrous female (Thibier and Wagner, 2002). The role of vitamin C in ameliorating the adverse

effects of reactive oxygen and nitrogen radicals has been well established (Padayatty et al., 2003). The
addition of vitamin C in an extender improves the optimal sperm performance by reducing cell damage
through its continuous radical scavenging action. The antioxidant effect of vitamin C is related to direct
vitamin E regeneration by reducing the tocopheroxyl radical in the one electron redox cycle (Dalvit et al.,
1998).The use of chilled (liquid) semen has been said to be a cheap solution to the decline fertility of
frozen semen and is more effective and efficient (Sri et al., 2012) without the need for liquid nitrogen and
the incidence of fertility decline compared to frozen semen (Gadea et al., 2004).

Materials and Methods

The study was carried out at the Artificial Insemination Unit of the National Animal Production Research
Institute (NAPRI), Ahmadu Bello University, Shika-Zaria, Nigeria (Ovi maps 2015) Three (3) Friesian x
Bunaji bulls between 2-3 years of age were used for the experiment. The bulls were kept under intensive
management system. Semen was collected by means of an artificial vagina weekly from three bulls on
each collection day. A dilution rate of 1:4 v/v (semen: diluent) was used. The dilution was done in 5ml
boujour bottles. Boujour bottles each containing the diluted semen using the different egg yolk extenders
were stored in a refrigerator at -50C over a period of 3 days and monitored or evaluated at 0, 24, 48 and
72 hours. Thawed semen was observed with an Olympus CX23 microscope at 100X and abnormal
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spermatozoa percentages were counted using a hand counter, and recorded as ratios as described by
(Salisbury, 1978).

Results and Discussion

The non-significant effect of egg yolk type on MPD (Mid piece droplet), DH (Detached head), FT (Free
tail), CT (Coiled tail) and BT (Bent tail) of the spermatozoa disagrees with the study of Al-Daraji, (2002)
who showed that increase in orange juice as a source of Vitamin C in liquid storage of roosters semen had
significantly lower abnormalities (Head, Neck, Tail) than the control group and also agrees with Hu et al.
(2010) who reported that increase in supplementation level of Vitamin C up to 6mg/ml decrease the total
spermatozoa abnormalities with more normal cells after chilling at about -50C of bull semen.

Conclusion

It was concluded that supplementation with vitamin C up to 6mg/ml of Friesian x Bunaji semen after
chilling at -50C for 72 hours maintained sperm quality thereby decreasing abnormalities.
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Table 1: Effect of Vitamin C levels on Percentage Sperm Abnormalities of Chilled Bull semen in Chicken
and Quail Egg yolk extender at different Storage Periods.

ABN MPD DH FT

ST E+V(mg/ml) CO C3 C6 Q0 Q3 Q6 LOS CO C3 C6
Q Q3 Q6 LOS CO C3 C6 Q0 Q3 Q6 LOS

0 0 0 0 0 0 0 NS 30b 5.0a 20ac 5.0a
30b 30b * 40b 50 2.0 20a 40b 40b *

24 0 0 0 0 0 0 NS 40ab 6.0a 5.0b 5.0b
50b 50b * 6.0 6.0 5.0 40b 50ab 5.0ab NS

48 0 0 0 0 0 0 NS 50c 7.0a 50c 6.0b
50c 4.0cd * 7.0 6.0 6.0 5.0 5.0 5.0 NS

72 0 0 0 0 0 0 NS 5.0cd 9.0a 6.0 8.0bc
6.0c 80b * 7.0 9.0a 7.0b 6.0 6.0 7.0 *

SEM 0.09 0.10 0.68

abcdMeans within the same row with different superscripts are significantly different (P<0.05). SEM -
Standard Error of Mean, LOS - Level of Significance, Free Tail - FT, Mid Piece Droplet - MPD,
Detached Head - DH. V - Vitamin C, C - Chicken Egg Yolk Extender, Q - Quail Egg Yolk Extender, ST -
Storage Times, ABN - Sperm Abnormalities, E — Extenders

Table 1 Continued:Effect of Vitamin C levels on Percentage Sperm Abnormalities of Chilled Bull semen
in Chicken and Quail Egg yolk extender at different Storage Periods.

ABN CT BT

ST E+V(mg/ml) CO C3 C6 Q0 Q3 Q6 LOS CO C3 C6
Q0 Q3 Q6 LOS

0 0.0 0.0 0.0 0.0 0.0 0.0 NS 2.0 2.0 3.0 3.0
2.0 2.0 NS

24 0.0 1.0 0.0 0.0 0.0 0.0 NS 3.0 3.0 4.0 3.0
2.0 3.0 NS

48 1.0 1.0 1.0 0.0 0.0 0.0 NS 3.0 4.0 4.0 5.0
2.0 3.0 NS

72 2.0 1.0 1.0 2.0 0.0 1.0 NS 4.0 4.0 6.0 7.0
3.0 4.0 NS

SEM 0.68 0.64

SEM - Standard Error of Mean, NS — Not significant, LOS - Level of Significance, Coiled Tail - CT and
Bent Tail - BT, ABN - Sperm Abnormalities, E - Extenders, V - Vitamin C, C - Chicken Egg Yolk
Extender, Q - Quail Egg Yolk Extender
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Abstract

A study was conducted on effect of common salt (NaCl) on haemocyte count and haemolymph
biochemical parameters of Giant African Land snail (Archachatin amarginata). Forty (40) snhails
with weight range of 1509 to 180g were used for this study. Four (4) treatment with each
consisting of ten (10) replicate include: T1 (Control: concentrate + Og of salt (NaCl)), T2
(concentrate+0.05g of salt (NaCl)), T3 (concentrate+0.15g of salt (NaCl) and T4 (concentrate +
0.25 of salt (NaCl)). The experiment lasted 13 weeks. Haemolymph were collected at the end of
13 weeks. The parameters measured include: haemocyte count, total protein, albumin, globulin,
alanine transaminase (ALT) and aspartate transaminase (AST). The haemocyte count was
determined using Nubeurheamocytomer, while haemolymph biochemical parameters were
determined using spectrophotometric methods. Mortality record was taken as the experiment
progressed. Results showed that serum biochemical parameters were not significantly (P>0.05)
affected by various level of salt used. However, common salt (NaCl) significantly affected
(P<0.01) haemocyte count and mortality record of GALS. Snails fed 0.25g NaCl had the highest
haemocyte count, followed by those fed 0.15g while snails fed Og and 0.05g recorded the least. It
was also discovered that 0 g Nacl inclusion into the diet of snail (A. marginata) recorded the
highest mortality (60%) followed by 0.05 g Nacl inclusion level which gave 30 % mortality.
However, inclusion level of 0.15 g and 0.25g Nacl into snail feed recorded no mortality.

It is obvious from this study that NaCl had significant effect on haemocyte count and mortality
record of A. marginata without negatively affecting the haemolyme biochemical parameter of
GAL. It is therefore recommended thatboth 0.15 g and 0.25g/kg be included into diet of A.
marginata.

Key word: Sodium chloride, Haemolymph biochemical parameters, Haemocyte,

Introduction

Dry season is known to be a period in which all reproductive activities partially or totally seized
depending on the degree of dryness. Feed consumption during this period may be affected
depending on the housing condition. It is therefore important to consider feed fortification during
this period to avoid mortality. One of such approach is to include appropriate vitamins or salts
into the diet of this animal to stabilize production during this season. The use of salt (Nacl) in
snail feed has being a subject of debate for decades due to the belief that snails do not consume
salt. Machiels and Henken (1987) asserted that salt promote weight gain, Wu et al.(2017)
reported positive influence on oesteoclast differentiation. It has also been reported to modulate
homeostatic accessory function of renal mononuclear phagocytes (Schatz et al., 2017). Cytokines
chemokines and tumor necrosis factor release had also been reported to be influenced by Nacl
(Long et al., 2002; Kostvk et al., 2006). In order to maintain the wellbeing of this animal during
the dry season, this study therefore aimed at investigation the effect of common salt (Nacl) on
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haemocyte count and haemolymph biochemical parameters of A. marginata during the dry
season.
Material and Method

Experimental Site:

This experiment was carried out at the snail Unit of College of Animal Science and Livestock
Production, Federal University of Agriculture, Abeokuta, Ogun-State.The location lies within the
rainforest belt of Western Nigeria (latitude 7° N, longitude 3° 2’ E and altitude 76m.a.s.1.).The
climate is humid with a mean annual rainfall of 1,037mm, mean temperature of 34.7° and mean
relative humidity of 82% .

Materials

A total of forty snails (40) Archachatinamarginataweighing between 1509 to 180g were used for
this experiment. The snails were kept in plastic cages with dimension of 30 cm by 40 cm by 24
cm, with small plastic feeding and drinking troughs in each of the cages.

Snails and their management

The plastic cages were clean prior to the commencement of the experiment; two weeks was set
aside as a period of acclimatization. The snails were fed ad libitum throughout the period of the
experiment. Drinking water was also provided daily ad-libitum in drinking troughs. Feed and
water troughs were washed daily while the cages were also clean daily. The experiment lasted
for thirteen (13) weeks.

Experimental design

The snails were randomly assigned to four treatments with ten (10) replicates each. The
experimental treatments consisted of inclusion of 0, 0.05, 0.15 and 0.25 g/kg of the concentrate
diet. Summarized below is the experimental set up:

Treatment 1: Ogram salt inclusion

Treatment 2: 0.05gram salt inclusion

Treatment 3: 0.15gram salt inclusion

Treatment 4: 0.25gram salt inclusion

Concentrate was given to the animal on a daily basis. Table 1 shows the composition of
concentrate supplement (g) for treatments.

Table 1: Composition of concentrate supplement (g) for treatments

Ingredient Composition

T, T, T3 Ty
Maize 50.00g 50.00g 50.00g 50.00g
Wheat Offal 27.759 27.709 27.659 27.50g
Groundnut cake 12.25¢g 12.25¢ 12.25¢ 12.25¢
Soya bean meal 4.00g 4.00g 4.00g 4.00g
Bone meal 3.00g 3.00g 3.00g 3.00g
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Oyster shell 3.00g 3.00g 3.00g 3.00g
Salt 0.00g 0.05g 0.15g 0.25¢
Total 100g 100g 100g 100g

Haemolymph collection and total haemocytecount

Haemolymph from ten (10) snails per treatment were collected via the anterior part of the head
with the aid of needle at the end of thirteen (13) weeks. A dilution of 1:19 was made with the aid
of 5% eosin solution which was loaded into improved haemocytometer. Haemocyte found in the
four squares were counted. Thereafter, numbers of cells counted were multiplied by a conversion
factor (50,000) to obtain the total haemocyte count.

Haemolymph biochemical parameters

Haemolymph total protein, albumin, AST and ALT were determined via the usage of
spectrophotometric method with the use of appropriate kits. Globulin values were calculated by
subtracting total protein values from albumin values.

Mortality Record

The total numbers of snail that die under each treatment were recorded as the weeks of
experiment increases. Thereafter, percentage mortality was calculated.

RESULTS AND DISCUSSION

Table 2 shows the least square means showing effect of salt (NaCl) on heamocyte count. Result
showed that inclusion of 0.25g of salt in concentrate feed had the highest mean followed by
0.15g 0.05g while 0g had least haemocyte count. From the result it can be deduced that salt
inclusion into the diet of snail has an immunomodulatory effect which is in agreement with the
findings of Machiels and Henken (1987), Wu et al. (2017) and Schatz et al. (2017) since
haemocytes are known to be the specialized immune cells in mollusc. Effect of salt (NaCl) on
haemolymph biochemical parameters of Giant African Land snail (A. marginata) is shown in
Table 3. All the biochemical parameters determined were not significantly influenced by various
levels of salt used in this study. This observation is an indication that various levels of the salt
used do not negatively affect the system of the animal. This means that normal biochemical part-
ways were not affected; it only mobilized the haemocytes to be ready to eliminate any
opportunistic infection that may alter the system of the animal negatively during this period.

Table 4 shows that snails fed 0 g of Nacl recorded highest mortality (60%), followed by those
fed 0.05g (30%) while those that were fed 0.15g and 0.25g of common salt were not affected by
the salt inclusion i.e. had no mortality. The reason for this observation could be as a result
simulative role played by Nacl in the release of immune cells (Machiels and Henken, 1987;
Schatz et al., 2017; Wu et al., 2017)

Conclusion

It was made clear from this study that Nacl significantly influenced haemocyte count and
mortality pattern of A. marginata fed different levels without necessarily obstructing the
haemolymph biochemical parameters. It is therefore recommended that both 0.15 g and 0.25g/kg
be included into diet of A. marginata .
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Table 2: Least square means showing the effect of treatment on haemocyte count of Giant
African Land snail (A. marginata)

Treatment Least square mean (x 10°) +S.E.M
Og salt inclusion 10.723+1.215°
0.05g salt inclusion 11.623+0.918"

0.15g salt inclusion 12.187+0.768"

0.25g salt inclusion 15.502+0.768°

Means on the same column with different superscript differs significantly (P<0.01)

Table 3: Effect of salt (NaCl) on haemolymph biochemical parameters of Giant African Land
snail (A. marginata)

TREATMENT TP ALB GLOB AST ALT

T1(0g) 8.84+1.77  1.36+0.37 7.47+1.58 21.75+¥8.37  81.25%+12.20
T2(0.059) 6.43+1.77  0.72+0.37 5.71+1.58 28.25+8.37  76.50+12.20
T3 (0.15) 9.86+1.77  1.33+0.37 8.54+1.58 23.50+8.37  97.75%£12.20
T4(0.25) 8.08+1.77  0.89+0.37 7.19+1.58  34.50+8.37  85.00+12.20

Table 4: effect of common salt (Nacl) on mortality record of GALSs (a.marginata).

TREATMENT % MORTALITY
Og NaCl + Concentrate 60

0.05g NaCl + Concentrate 30

0.15g NaCl + Concentrate 0

0.25g NaCl + Concentrate 0
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ABSTRACT

An experiment was carried out to assess the effect of dietary levels of zinc on semen indices and seminal
zinc concentration of rabbit bucks. Twenty male rabbits aged 6 months old were randomly allocated to
four groups and fed diets containing 0, 50, 100 and 150 mg of zinc gluconate per kg diet respectively for
eight (8) weeks with five bucks per group. Semen was collected from the bucks weekly using an artificial
vagina. Samples of fresh semen were assessed for semen volume (ml), spermatozoa motility (%) and
sperm concentration (x10%/ml). The number of spermatozoa per ejaculate (x10°) was also calculated.
Seminal plasma was separated from the semen by centrifugation and seminal zinc concentration was
determined using atomic absorption spectrophotometry. Data obtained were subjected to statistical
analysis. The result showed that all semen parameters assessed were not significantly influenced by zinc
levels fed to the bucks. Seminal zinc concentration was higher in bucks administered dietary zinc levels
(Zso, Z100 and Z;50) compared to those on the control (Zy). Bucks fed 100mg/kg diet had the highest
seminal zinc concentration while the least was recorded in bucks on the control. It was concluded that
dietary level of zinc gluconate as observed in this study may not enhance semen quality of rabbit bucks.
However, supplemental levels of zinc gluconate may result in increased seminal zinc concentration in
rabbit bucks.

keywords: Zinc gluconate, Male reproduction, Seminal plasma
INTRODUCTION

Poor semen production is a factor that hinders efficient reproductive performance in males. In the
tropics, male rabbits are used for breeding purposes from about 6 months of age and expected to
produce semen consistently from this age. This is not so in many tropical breeds and their crosses; as
their performance is influenced by several factors among which diet play a significant role. Diets low in
micronutrients contributes to inefficient spermatogenesis as they are essential for growth and
development. Microelements are often provided to animals in diets as a component of the premix
added and supplemented in diet or water as necessary. Certain microelements may be present in
sufficient quantities in feed but their deficiency symptoms may still be observed in the animals due to
their varying bioavailability or forms that cannot be utilized in the body (Wang et al., 2010). Salts of
minerals are often used in oxides, carbonates, chlorides, and sulphates forms and the use of chelate
forms is on the increase (Wang et al., 2010, Chrastinova et al., 2015). Zinc gluconate is a chelated form
of dietary zinc and it has been used extensively in human. Zn is vital for growth and development, sexual
maturation and reproduction, dark vision adaptation, olfactory and gustatory activity, insulin storage
and release and for a variety of host immune defenses (Biswajit et al., 2013). The presence of Zn in the
proper concentration in the diet of the animals is of immense importance not only for the well-being of
the animals but also for optimizing the overall performance of the animals and to enhance their
production potential (Shinde et al., 2006). Improvement in the sperm production and fertility has been
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achieved following the supplementary feeding of Zn (Biswajit et al., 2013). Zinc functions as a cofactor of
numerous enzymes and is involved in cell division processes; higher levels are required for reproduction
and fur production than for maintenance and meat production (Halls, 2010). The zinc requirements for
rabbits vary from 25 to 60 mg/kg diet (Mateos et al., 2010). Oliveira et al. (2004) affirmed that the
inclusion of zinc in the diet of breeding animals can influence spermatozoa concentration. Zinc is
essential for the development of sex organs and spermatogenesis in the males. In order to select bucks
on the basis of high fertility for breeding purpose, there is need to assess their semen quality especially
at the age they are termed matured and supplement for zinc where necessary. Hence, this study aimed
at evaluating semen characteristics and seminal zinc concentration of rabbit bucks fed supplemental
levels of zinc in chelated form (zinc gluconate).

MATERIALS AND METHODS

A total of twenty (20) bucks aged 6 months with an average weight of 1.88kg were used for this
experiment. The study was conducted at the rabbitry unit of the Teaching and Research Farm, Obafemi
Awolowo University, lle-Ife, Nigeria. Rabbits were housed individually in cages and fed same diet for two
weeks for acclimatization. They were randomly allotted into 4 groups of 5 bucks per group and fed the
experimental diet containing 0, 50, 100 and 150 mg zinc gluconate per kg diet for 8 weeks. The groups
were designated as Zy, Zso, Z1g0 and Z;5o respectively. The experimental diet was presented in a pelletized
form and clean water was supply daily. The experimental diet contained 16.13% crude protein,
2396.6kcal/kg digestible energy and 10.38% crude fibre. Semen was collected from the bucks weekly
using an artificial vagina. Samples of semen were assessed for semen volume, spermatozoa motility and
sperm concentration. The number of spermatozoa per ejaculate was calculated as the product of semen
volume and spermatozoa concentration. Seminal plasma was separated from the semen by
centrifugation at 4000 rpm for 15 minutes and assessed for seminal zinc concentration using atomic
absorption spectrophotometry. Data obtained were subjected to statistical analysis of variance
procedure using Statistical Analytical System (SAS, 2009). Treatment means were compared using
Duncan Multiple Range Test of the same software.

RESULTS AND DISCUSSION

Improvement in the sperm production and fertility has been achieved following the supplementary
feeding of Zn (Biswajit et al., 2013). Table 1 shows the result on semen indices of rabbit bucks fed
dietary levels of zinc. All the semen parameters assessed were not significantly influenced by
supplemental levels of zinc fed to the bucks. The values obtained for the semen indices assessed are
semen volume (1.38 — 1.69 ml), spermatozoa motility (80.31 - 89.88 %) and sperm concentration (3.78 —
5.05 x10%/ml). This study therefore showed that dietary supplementation of chelated form of zinc as zinc
gluconate may not improve semen production in male rabbits. The result from this study corroborates
the report of Chrastinova et al. (2015) who observed a weak influence of Glycinoplex-Zn in young
rabbit’s performance. Egwurugwu et al. (2013) reported a significant effect of oral zinc administration
on sex hormones and sperm quality in wistar rats. However, findings from this study is at variance with
that of Moce et al. (2003) who reported a significantly higher total sperm production in adult male
rabbit administered 100mg/kg dietary levels of zinc sulphate. Ogbu and Herbert (2018) reported a
significant decrease in follicle stimulating hormone and interstitial cell stimulating hormone when
dietary levels of zinc gluconate was fed to two (2) months old rabbits. Based on the relationship
between reproductive hormones and semen production, it implies that supplementing rabbit diet with
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zinc gluconate within this age range (2 — 6 months old) may not result in improve semen production. The
result on seminal zinc concentration (mg/l) is presented in figure 1. The values obtained was significantly
higher in bucks fed Z,o, (1.09) and Z15, (0.95) than those fed the control diet Z, (0.33) however the values
were not significantly different from that of bucks fed Zs, (0.61). The increase in seminal plasma
concentration of zinc shows that dietary levels of zinc influenced the activity of the accessory sex gland
(prostate gland). This may help to enhance prostate health as Bentley and Grubb (1991) reported that
apart from red and white blood cells; zinc is also stored in the prostate gland.

Table 1: Semen Indices of Rabbit Bucks Fed Supplemental Levels of Zinc

SEMEN INDICES Z, Zs Z100 2350 1SEM
Semen Volume (ml) 1.67 1.69 1.38 1.50 0.09
Spermatozoa Motility (%) 89.88  84.70 80.31 87.20 2.00
Sperm Concentration (x10%/ml) 4.07 3.78 5.05 4.08 0.31
Number of spermatozoa /ejaculate (x10°) 6.80 6.39 6.97 6.12 0.54
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Figure 1: Seminal zinc concentration of male rabbits fed dietary zinc levels
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CONCLUSION

It was concluded from the study that dietary levels of chelated form of zinc (zinc gluconate) may not
improve semen quality of rabbit bucks. However, supplemental levels of zinc gluconate may result in
increased seminal zinc concentration in rabbit bucks which is indication of improved prostate health.
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ABSTRACT

A 21-d study was carried out to evaluate the effect of dietary enzyme (Maxigrain®) supplementation on
serum biochemistry of Japanese quails fed sun dried yam peel meal (YPM) based diets. Two hundred
and forty (240) Japanese quail chicks of two weeks old were used and randomly distributed to the four
dietary treatments with four (4) replicates of fifteen (15) birds each in a completely randomized design.
Four experimental diets were formulated in which enzyme supplemented yam peel meal (YPM) replaced
maize at 0, 25, 50, and 75% as T,, T,, T; and T, respectively. Blood samples were collected from three (3)
birds in each replicate at the end of the feeding trial on day 21 for serum biochemical evaluation. Results
revealed that variation in the mean values for hemoglobin, total protein and uric acid which were
significantly (P>0.05) enhanced with increase in inclusion level of enzyme supplemented yam peel meal
in the diets. Therefore, Japanese quail can tolerate enzyme supplemented yam peel meal at 75%
replacement level for maize in their diets without any deleterious effect on their blood biochemical
profile for healthy production.

Keywords: Maxigrain, Japanese quails, yam peel meal, serum biochemistry
INTRODUCTION

Maize (Zea mays) is a common feedstuff of choice as major supplier of energy in monogastic diets. The
usual high inclusion of maize translates into high cost of feed, because of seasonality of production and
competition for maize by man (Agbede et al; 2002). This necessitates the need to replace maize either
partially or totally by other cheaper and available unconventional alternatives so as to reduce overall
cost. Yam peel (Dioscorea rotundata) is a basic waste product when yam is peeled during processing for
cooking and other purposes. Yam peel is cheaply available in Nigeria and may be used as a potential
feed ingredient after proper sun-drying for 4-7days depending on the ambient temperature (Akinmutimi
et al., 2006, Enkenyem et al., 2006, Ezieshi and Olomu, 2011). It has been reported that enzyme
supplementation permit the use of wide range of ingredient without compromising bird’s performance
and hence provide great flexibility in least cost formulation (Han, 1997; Obadina, et al., 2006). Some
beneficial effect of applying feed enzymes to poultry diets includes, enhancement of digestion and
absorption of nutrient especially fat and protein, increase feed intake, weight gain and feed conversion
ratio, improve apparent metabolically energy (AME) value of the diet, decreased size of gastrointestinal
tract, reduced production of ammonia from excreta, reduced water content of excreta, reduction in
digesta viscosity, altered population of micro-organisms in gastrointestinal tract, reduced output of
excreta, including N and P (Samarasinghe et al., 2000; Odetallah et al., 2005; Wang et al; 2005; Zhu et
al., 2014). The enzymatic profiles of Maxigrain enzyme contain both phytase and non-soluble poly-
saccharides (NSPs) enzymes that brings about efficient utilization of wide range of agro-industrial by-
products like yam peel meal (YPM) and it originates from the bacteria Aspergillus oryzae (Alu, 2012; Alu
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et al., 2012). Therefore, this present was carried out to evaluate the serum biochemical indices of
Japanese quail fed enzyme (Maxigrain®™) supplemented yam peel meal based diets

MATERIALS AND METHODS

Experimental site: The experiment was carried out at the Teaching and Research Farm of the Federal
College of Wildlife Management, New Bussa, Niger State.

Preparation of experimental test ingredient: Yam peels were collected within New Bussa town, Niger
State. The yam peel was soaked in cool water for three (3) days and it was sun-dried for four days in
order to remove the anti-nutritional factors present. The treated yam peel was milled into smaller
particles before incorporation into the experimental diets.

Maxigrain® enzyme: Maxigrain® enzyme used in this study is a blend of a multi-enzyme consisting of -
glucanase, xylanase, phytase, arabinoxylanase, yeast and minerals. It is originates from the bacteria
Aspergillus oryzae (Alu, 2012; Alu et al., 2012).

Management of experimental birds: The birds were fed ad-libitum and had access to drinking water at
all times. Lighting source was provided using electricity bulbs during the night. The birds were
administered anti-stress vitamin/mineral premix orally at the recommended dosage after the
randomization before the commencement of the experiment. The birds were housed in a deep litter
pens constructed using wire mesh to allow for adequate ventilation. Other routine management
practices were adopted as outlined by Musa et al. (2008).

Experimental birds and treatments: Two hundred and forty (240), 2 weeks old quails were used; the
birds were randomly distributed to four (4) treatment groups and each treatment was subdivided into
four (4) replicates with fifteen (15) birds each using complete randomized design (CRD). Four (4)
experimental diets ration were formulated, diet one (1) which served as control contain 0% of yam peel
meal, while the other three (3) treatments diets (i.e. treatments 2, 3 and 4) contained 25, 50 and 75%
graded level of treated yam peel meal to replace maize. Diets T,, T; and T, contained 0.1% Maxigrain'®
enzyme. The composition of the experimental diets are presented in Table 1.

Table 1: Gross composition of experimental diets

Ingredients T, T, T T4
(0% YPM) (25% YPM)  (50% YPM) (75% YPM)

Maize 46.00 34.50 23.00 11.50
Yam Peel Meal - 11.50 23.00 34.50
Soy bean meal 36.00 36.00 36.00 36.00
Fish meal 3.00 3.00 3.00 3.00
Rice offal 10.00 10.00 10.00 10.00
Bone meal 3.00 3.00 3.00 3.00
Lime stone 1.00 1.00 1.00 1.00
*Premix 0.30 0.30 0.30 0.30
Lysine 0.20 0.20 0.20 0.20
Methionine 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25
Maxigrain®™® - 0.01 0.01 0.01
Total 100 100 100 100
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Crude protein (%) 22.87 23.04 23.23 23.39
ME (Kcal/kg) 2923.4 2853.18 2861.93 2876.68

Determination of Biochemical Indices: For preparation of serum sample, 2mls of blood was collected
without anticoagulant in the sterile test tube from 3 randomly selected quails per replicate. The tube
containing blood was placed in slanting position at room temperature for clotting. Blood samples were
centrifuged at 3000 rpm for 10 minutes, then collected and stored at -20. Serum total protein, albumin,
uric acid, cholesterol, aspartate amino transferse (AST), glucose, and creatinine were determined color-
metrically using available commercial kits.

RESULTS AND DISCUSSION

The results of the treatment effects on the quail blood chemistry showed that total protein and uric acid
were significantly (P<0.05) affected by varying dietary levels of enzyme supplemented YPM as presented
in Table 2. Serum total protein was highest (p<0.05) for quail birds fed 50% YPM diet compared with
control and 75% YPM diet which had similar values respectively. Dietary supplementation of Maxigrain
at 50 and 75% YPM inclusion level resulted in reduced (p<0.05) serum uric acid concentration of the
birds than those on control and 25% YPM diet. Higher (p<0.05) serum glucose was recorded in birds fed
50% enzyme supplemented YPM diet and was comparable to the control diet group while those fed 25%
was recorded lower (p<0.05) concentration. The increased serum total protein with corresponding
decrease in serum uric acid is a clear indication of resultant effect of efficient protein utilization.
According to Oduguwa et al. (1996), where there is efficient energy or protein utilization, the
concentration of serum uric acid is normally decrease as a result of low deamination. Higher values
indicate that there is enzyme hydrolysis of dietary proteins and explained that the blood pool serves as a
major source of amino acids needed for the synthesis of proteins (Njidda et al., 2006). This observation
showed that the protein level in the diet was sufficient to sustain or support the normal protein levels in
the blood. Non-significant differences (P>0.05) in the mean values of creatinine obtained in this study
imply that enzyme supplemented YPM has a similar effect on the kidney of the birds across the dietary
treatments (Ladokun et al., 2008). This result showed the normal physiological process in the quail birds
fed the test diets and it confirmed the nutritional adequacy of the experimental diets (Maikano, 2014).
The lower (p>0.05) cholesterol levels observed in this study are an indicator of health benefit of
incorporating enzyme supplemented YPM in quail diets. The diets contained similar crude fat levels
which may invariably lead to comparable dietary fat intake. The serum biochemical values were within
normal ranges for quails as reported by Edache et al, (2003); Minka et al., (2012) and Jatoi et al., (2013).
These observations could be an indication that the birds were in good health throughout the
experimental period while the non-significant variation in most of the blood parameters due to enzyme
supplementation supports the earlier reports (Ojebiyi et al., 2009; Shehab et al., 2012). This implies that
the birds fed enzyme supplemented YPM were not anemic.

Table 2: Blood metabolites of Japanese quails fed graded levels of yam peel meal with supplemental

Maxigrain‘R) enzyme.

Parameters T1 T2 T3 T4 SEM
(0%YPM) (25%YPM) (50%YPM) (75%YPM)
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Total protein (g/dl)  5.32° 5.12° 5.83° 5.66° 0.15
Albumin (g/dl) 3.15 2.78 3.62 2.86 0.75
AST (U/L) 221.83 241.08 228.33 236.68 14.49
Uric acid (mg/dl) 3.19° 3.04° 2.17° 2.63° 0.25
Creatinine («mol/l) 5.66 5.20 4.56 4.50 1.41
Glucose (mg/dl) 234.13 221.67 240.04 228.86 10.43
Cholesterol (mg/dl)  228.0 202.6 210.16 212.21 13.09

¢ Means with the same superscript in the same row are not significantly (p>0.05) different.

CONCLUSION

The result revealed that adding YPM at inclusion rate of 75% with enzyme supplementation can
successfully replace maize in the diet of growing Japanese quails without any adverse effect on serum
biochemical indices and is therefore recommended for a healthy quail production.
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Abstract

This study was conducted to assess the effect of location on the reproductive and growth performance of
Tiv chicken ecotype. 55 birds (10 hens and 1 cock) were purchased from 5 localities and used as based
population. The birds were housed base on their location and allowed to freely mate at a ratio of one cock
to 10 hens. Fertile eggs were collected 4 weeks after onset of laying to achieve optimum fertility. The
eggs collected were labelled with a marker according to their location and set for hatching in an automatic
incubator. The result obtained from this study showed that location had significant (P<0.05) effect on
hatch weight, weekly body weight, growth rate (at week 0-1, 5-6 and 6-7) and mortality rate. However,
locations had no significant (P>0.05) on reproductive parameters except fertility and infertility which
were significant. From the finding of this research it was recommended that selection of Tiv local chicken
should be location based especially for those parameters where location had significant effect.

Keyword: Growth rate, hatchability, incubation, mortality rate, reproductive capacity.

Introduction

Chicken is one of the cheapest sources of animal protein available for human consumption but its
performance is dependent on environmental and climatic conditions. The level of performance of local
chicken especially Tiv ecotype chicken does not depend only on inherited capacity but, also to a great
extent upon the environment they were raised (Gwaza et al., 2015). Birds of different breeds/strains and
of different age, sex, stage of production, and reproduction respond differently to locations. Classification
of genetic resources of the Nigerian local chickens’ ecotypes base on geographical location appears to be
biased estimates of the genetic diversity (Pimm and Lawton, 1988) of local chicken genetic resources of
Nigeria. The objective of the study was to investigate variations in the reproductive and growth
performance of Tiv chicken ecotypes base on location.

Materials and Methods

The experiment was carried out at the Livestock Teaching and Research Farm of the Faculty of
Agriculture, Shabu-Lafia Campus, Nasarawa State University, Keffi. 11 birds (10 hens and 1 cocks) were
purchased from five randomly selected localities namely: Uikpan, Daudu, Kadarko, Yelwata and Cohor
all in Benue State respectively. The birds were housed according to location for four weeks for
guarantining and acclimatization. Fertile eggs for hatching were collected after four weeks from onset of
laying. This was aimed at obtaining higher fertility and hatchability. The birds were fed formulated diet.
Feed and water was provided ad-libitum. Hatching eggs were collected twice (morning and evening)
every day and were identified using marker according to localities. The eggs were accumulated for 5 days
and set for pedigree hatching in an automatic electric incubator. On hatching, chicks were brooded
according to their localities in separate pen. The brooding house and experimental pens were thoroughly
cleaned, scrubbed and disinfected using Vinkokil and allowed to fallow for two weeks before the arrival
of the chicks. Brooding was carried out for a period of 21 days (3 weeks) using stoves and electric bulbs
as sources of heat and illumination. Wood shavings were used at a sufficient depth (5cm) as litter
materials.
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Parameters that were measured
Reproductive Traits:

Fertility: fertility was determined based on total egg set. Percentage fertility was expressed
Number of fertile egges XE

as:
total egg set 1

Hatchability: This was expressed on the basis of fertile eggs and total eggs set. Percent hatchability on

) number of hatced chicks 100
fertile egg = X—
total fertile egg 1

number of hatced chicks [, 100

Percent hatchability base on total egg set (reproductive capacity) = —
total egg set 1

Embryonic Mortality: This is the fertilized embryo that died before hatching. Embryonic mortality was
measured at two levels, early and late mortality. Early embryo mortality was determined by candling at
14™ day from the onset of incubation to ascertain fertilized eggs that died at that stage. After hatching,
eggs that does not develop into full chick or developed into full chick but the chick died before hatching
will be term late embryo mortality.

Number of dead embryo at day 14 100

Percent early embryonic mortality = : X—
Total no.of Fertile eggs 1
. ) Number of dead embryo from day 14 till hatched 100
Percent late embryonic mortality = : X—
Total no of fertile eggs 1
Growth Traits

Body weight: Live body weights were measured at hatch using sensitive electronic scale and then at week
1 to 8 respectively.
WZ-wW1i

Body Weight Gain: Average daily gains (ADG) were estimated using the formula: — Where W2

is the present weight, W1 is the initial weight and N is the number of days taken from initial weight to the
present weight.
Growth Rate: Absolute growth rate were determined from the weekly body weight changes using the

formula: Growth Rate = W:_ﬂm X100. Where W2 is the present weight, W1 is the initial weight.
Mortality Rate: The percentage mortality was estimated on weekly basis till eight week of age. This was
No.ofdead chicks over the week 100

estimated using the formula: Mortality rate = : — X —
No.wof chicken at the begining of the week 1

Experimental Design and Data Analysis

The design of the experiment was Completely Randomized Design (CRD). Data collected on all the
parameters of reproductive traits and growth Performance were analyzed using the one way Analysis of
Variance (ANOVA) procedure of SPSS statistical software 2011 version.

Results and Discussion

The effect of location on reproductive performance of Tiv local chicken is presented in table 1. The
study revealed that location had no significant (P>0.05) effect on reproductive parameters except
fertility and infertility as similarly reported by (Gwaza et al., 2015). The mean value of fertility (88.00-
100.00) obtained in this study is slightly higher than 77.75+6.28% reported by Gwaza et al. (2015) as the
fertility for Tiv chicken ecotype. The value is also higher than 83.0-92.7% and range of 79.65+0.45% for
normal feathered to 86.65+0.07% for Fulani ecotype reported by Islam and Nishibori, (2009) Amao
(2017). The early embryonic mortality (5.17 — 14.24%) and late embryonic mortality (3.71-14.31%) are
respectively lower than 14.90% reported by Gwaza et al. (2015). Hatchability ranges between 76.79-
86.21% for the 5 locations is within the range of 52.4 -87.0%, 72- 93.1% and 85.07+8.90% reported by
Islam and Nishibori, (2009), Ajayi et al. (2008) and Amao, (2017). The average body weight as presented
in table 2 indicated that location had significant (P<0.05) effect on hatch weight and weekly body weight
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of Tiv local chicken. The range of 22.54+0.56¢ to 24.33+0.45 at week 0 strongly agree with the value of
23+1.6g reported by Adedokun and Sonaiya (2001) but lesser than 30.23+0.06g reported Momoh (2005)
as body weight at hatch. However at week 4, the mean body weight value of 58.77+1.74g to 69.00+2.74g
is far lesser than 104+14.5g and 157.16+0.45 reported by Adedokun and Sonaiya (2001) and Momoh
(2005). Also at week 8, the value of 141.59+4.94 to 185.58+6.56g obtained in this study is slightly lesser
than 262+4.8g and 349.88+3.01g for week 8 as reported by Adedokun and Sonaiya (2001) and Momoh
(2005). These observed differences could be due to environment, season, management practice, breed
and selection among others.

le 1: Effects of location on the reproductive performance of Tiv Local Chicken Ecotype

Location Fertility Infertility EEM LEM Hatchability Reproductive
Capacity
1 100.00+0.00° 0.00+0.00° 9.30+3.74 11.4845.92 79.23+9.66 79.23+9.66
2 93.93+3.71% 6.07+2.63* 8.33+1.19 7.75£2.96 76.79+8.93 71.89+6.37
3 100.00+0.00° 0.00+0.00° 5.88+5.88 14.31+8.43 79.81+2.54 79.81+2.54
4 88.00+1.27° 12.00£0.09°  14.24+7.99  3.71%3.71 85.19+14.82 75.09+13.80
5 92.09+6.48% 7.91+4.59% 5.17+5.17 8.62+8.62 86.21+13.80 78.75+8.75
LOS * * NS NS NS NS

EEM = Early embryonic mortality, LEM = Late embryonic mortality, LOS = Level of significant, NS = Not
significant, * = Significant at 5% level of probability ®* = mean along the same column with different superscripts
are significantly (P<0.05) different

Table 2: Effects of location on average weekly body weight of tiv local chicken ecotype

Location 1 2 3 4 5 LOS
Week 0  2350+0.54® 24.33+0.45* 22.95+0.65° 22.69+0.62° 22.54+0.56" *
Week 1 36.32+0.85 34.72+0.72  3592+1.09  35.74+0.98  37.28+0.92 NS
Week 2 4400+0.96  425+098  43.41+138  42.73+1.26  46.00+1.61 NS
Week 3 52.45+129  50.28+1.44  53.18+1.76  53.49+1.76  55.26+1.92 NS
Week4  63.10+1.90° 58.77+1.74° 64.65+2.40" 63.69+2.19"  69.00+2.74° *
Week5  88.71+3.03" 81.75+3.61"° 95.74+3.80° 94.72+3.77° 107.51+5.34°  *
Week 6 104.32+4.50° 107.66+5.39" 115.94+4.26® 111.24+503" 126.26+5.61°  *
Week 7 122.14+6.63" 120.50+5.50" 138.50+6.01° 136.66+6.57" 153.38+6.61°  *
Week 8  144.21+597° 141.59+4.94° 166.48+8.30" 158.04+7.67 18558+6.56"  *

WK = week, NS= Not significant at 5% level of probability, * =significant at 5% level of probability, LOS = Level of significant
¢ = mean along the same column with different superscripts are significantly (P<0.05) different
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The non significant mean value of body weight gain except at hatched obtained in this study (table 3)
could not be compared to any previous work as there is no information regarding the parameter. However
this study indicated that location had no significant (P>0.05) effect on weekly body weight gain except
between body weight gain at hatch and week 1 were location 1 and 5 demonstrated the best result.
Location 5 demonstrated higher value in most weeks that were not significant. The value obtained for
growth rate across all the weeks ranges between (10. 57+0.38 to 39.60+0.01). Again this result could not
be compared to any previous work as there is no information regarding the parameter.

Table 3: Effects of Location on Average Daily Body Weight Gain of Tiv Local Chicken
Ecotype

Location 1 2 3 4 5 LO
S
Week 0-1  2.12+0.07* 1.48+0.02° 1.88+0.18° 1.87+0.12® 2.11+0.09° *
Week 1-2  0.81+0.25 1.12+0.01  1.07+0.08  0.10+0.23  1.25+051 NS
Week 2-3  1.19+045 1.13+0.34  1.39+0.10 152+0.39  1.33+0.36 NS
Week 3-4  151+045 1.22+0.23 157+050  1.46+0.11  1.97+0.63 NS
Week 45 3.68+045 335+0.88 4.40+0.86  450+0.99 556+1.97 NS
Week 5-6  2.23+1.29 3.30+2.18 288+0.12 235+0.70 2.61+0.01 NS
Week 6-7 255+1.12 2.38+035 320+1.12 3.37+044 3.88+0.84 NS
Week 7-8  3.16+1.07 2.90+1.78  4.05+0.91  3.31+0.97 454+099 NS

WK = week, NS = Not significant at 5% level of probability, * = significant at 5% level of probability, LOS =
Level of significant. ®® mean along the same column with different superscripts are significantly (P<0.05) different

Table 4: Effects of location on the percent growth rate of Tiv local chicken ecotype

Location 1 2 3 4 5 LO
S

Week 0-1  35.15+0.89° 29.98+0.67 36.39+1.44° 36.40+0.01° 39.60-+0.01 *
C a

Week 1-2  17.49+0.90 18.47+0.21 17.08+0.82 16.11+1.31 18.33+3.26 NS

Week 2-3  15.83+3.36  15.60+251 18.23+0.66 19.97+3.17 16.89+2.95 NS

Week 3-4  16.51+2.27 14.36+1.12 16.88+2.58 16.06+0.69 19.95+3.52 NS

Week 4-5  28.92+0.70 28.01+255 32.10+1.77 32.72+2.88 34.94+447 NS

Week 5-6  13.97+3.76° 23.26+3.62 17.58+0.51* 14.45+1.66 14.72+1.02 *
a b b b

Week 6-7  13.87+2.13® 10.57+0.38 15.81+2.07° 17.39+0.23° 17.49+0.79 *
b a

Week 7-8  16.10+4.03  15.08+5.76 16.89+0.75 14.74+2.81 17.55+2.95 NS

WK = week, NS = Not significant at 5% level of probability, * = significant at 5% level of probability, LOS = Level

of significant. ® mean along the same column with different superscripts are significantly (P<0.05) different

The effects of location on mortality rate of Tiv local chick is presented in table 5. From the result
obtained, location had significant (P< 0.05) effect on mortality rate across all the weeks except weeks 1-2
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and 3-4 respectively. The mean value obtained in this study for mortality rate (0.00£0.00% to

21.82+10.09% is fairly similar to the value of 11 - 14% reported by Momoh (2005).

Table 5: Effects of Location on the Mortality Rate of Tiv Local Chicken Ecotype

Location 1 2 3 4 5 LO
S
Week 0-1  6.07+0.11% 12.7oabio.92 21.82%10.09 5.01+0.14* 7.15+4.13® *
Week 1-2 0.00+0.00 2.38+1.37 0.00+0.00 2.50+1.44 0.00+£0.00 NS
Week 2-3  6.46+0.12°  0.00+0.00° 2.28+1.31* 527+3.04* 294+1.70® *
Week 3-4  0.00+0.00  250+1.44 294+170  0.00+0.00  0.00-0.00 NS
Week 4-5  7.04+0.21  576+0.29° 455+262° 8.66+1.79° 0.00+0.00° *
Week5-6  0.00+0.00°  0.00+0.00° 0.00+0.00°® 8.50+1.51° 278+161* *
Week 6-7  0.00+0.00°  0.00+0.00° 2.50+1.44* 11.77+6.79° 0.00+0.00° *
Week 7-8  0.00+0.00°  0.00+0.00° 2.63+1.52® 6.67+3.85° 294+170" *

WK = week, NS = Not significant at 5% level of probability, * = significant at 5% level of probability, LOS = Level
of significant. ® mean along the same column with different superscripts are significantly (P<0.05) different

Conclusion and Recommendation

The study was conducted to determine the effects of location on reproductive and growth performance of
Tiv local chicken. From the result obtained, location had significant (P < 0.05) effect on hatch weight,
weekly body weight, growth rate (at week 0-1, 5-6 and 6-7) and mortality. However, locations had no
significant (P>0.05) on reproductive parameters except fertility and infertility which were significant.
From the finding of this research, it is recommended that selection of Tiv local chicken should be location
based especially for those parameters where location had significant effect.
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Abstract

A 56-day study was carried out to evaluate the haematological and biochemical characteristics of weaner
rabbits fed graded levels of garcinia kola seed meal (GKSM). A total of 32 mixed mongrel rabbits of
about 8 weeks old were used for the study. The rabbits were randomly selected and assigned to four
treatments. Each treatment had 8 rabbits and was replicated 2 times with four (4) rabbits per replicate in a
completely randomized design (CRD). Four grower rabbit diets were compounded, incorporating
(GKSM) at 0%, 1.5%, 3.0% and 4.5% respectively. The diets were designated Ti, T,, Tz and Ty,
respectively, with T, served as the control (with no GKSM). The rabbits were given feed and water ad-
libtum and were subjected to similar sanitary and husbandry conditions throughout the experimental
period. Data were collected for haematological and biochemical analysis. Haematological parameters
include RBC, WBC, PCV, Hb, neutrophils, lymphocytes, monocytes, basophils and eosinophils, while
biochemical parameters include total protein, bilirubin, creatinine, cholesterol, albumin, sodium,
potassium, calcium and phosphorus. Result of haematological parameters showed that only RBC showed
significant (P<0.05) differences, while the rest showed non-significant (P>0.05). Result of biochemical
parameters showed that total protein, cholesterol, sodium and potassium showed significant (P<0.05),
while others showed non-significant (P>0.05) differences. Cholesterol values reduced as the level of the
meal increased. Generally, the meal has no deleterious effect on the health of the animal.

Keywords: Haematological, Biochemical, GKSM and Rabbits

Introduction

The cost of providing feed and drugs in livestock and poultry industry in Nigeria are steadily increasing.
These production cost which accounts for more than 70-80% has adverse effect on the producers and
consumers in return. Cost is a major determinant of profitability on the side of producers, while the
market price will determine the quantity consumers will purchase. Traditional animal healthcare practices
involving use of some materials and herbal preparations called ethno-veterinary medicine is fast gaining
grounds in the livestock industry especially in African and Asian countries (Ebenebe et al., 2010) as they
provide readily available and low cost alternative to orthodox medicine. It has therefore become
necessary to investigate such plants for possibilities of incorporating their leaves or seeds in livestock and
poultry feeds to serve as feed ingredients and/or prophylactic agents. Plant derived medicines have many
benefits such as; low toxicity status/ relative safety, accessibility and affordability. Plants parts have been
a source of herbal medicine which has been shown to be effective to about 80% of population as primary
health care (Akinyemi, et al., 2000). Some plants, example garlic (Allium sativum), ginger (Zingiber
officinale), neem tree leaves (Azadiractha indica), bitter kola (Garcinia kola) etc have been reported in
livestock health care management (Owen and Amakiri 2013 and Obun et al., 2013). Garcinia kola is a
dicotyledonous belonging to the family Guttiferae or Clusiaceae and is widely cultivated throughout West
Africa (Adedeji et al., 2006). In Nigeria, it is common in the South Western States and Edo State (Otor, et
al., 2001). According to Chilaka (2009), G. kola is used for social, therapeutic and nutritional purposes.
Blood analyses have been used to predict the health status of animals. The importance of
hematological and biochemical parameters as diagnostic tools and physiological indicators in
birds has been documented (Harr, 2002; Hauptmanova et al., 2006). However, these parameters
are greatly affected by sex, age and season (Fudge, 2000; Kececi and Col, 2011).The current study
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therefore investigated the haematological and biochemical characteristics of rabbits fed graded levels of
Garcinia kola seed meal (GKSM).

Materials and Methods

This experiment was carried out at the Rabbitry Unit of the Department of Animal Science Teaching and
Research Farm, University of Nigeria Nsukka. The Garcinia kola seeds were purchased from Ogige
market Nsukka. They were processed and milled in a hammer mill with 2mm sieve to produce Garcinia
kola seed meal (GKSM) that was used to compound the diet. A total of 32 weaner mixed mongrel rabbits
of about 8 weeks old were used for the study. The rabbits were randomly selected and assigned to four
treatment diets. Each treatment had 8 rabbits and was replicated 2 times with four (4) rabbits per replicate
in a completely randomized design (CRD). Four grower rabbit diets were compounded, incorporating
(GKSM) at 0%, 1.5%, 3.0% and 4.5% respectively. The diets were designated Ty, T,, Tz and Ty,
respectively, with T, served as the control (with no GKSM). The trial lasted for 8 weeks (56 days) during
which time the rabbits were given feed and water ad-libtum and were subjected to similar sanitary and
husbandry conditions.

Blood Collection for Haematological and Biochemical Analysis

At the end of the feeding trial, about 5mls of blood sample was collected for the analysis. The blood
samples were taken from the wing vein of the bird using disposable needle and syringe. For
haematological analysis, about 2mls of blood used for analysis was stored in a bottle containing
anticoagulant, ethylene diamine tetra acetic acid (EDTA) to prevent clotting. The following parameters
were analysed WBC, PCV, RBC, Hb, neutrophils, lymphocytes, monocytes, basophils and eosinophils.
While for serum biochemistry analysis, about 3mls was used. It was store without anticoagulant, after
coagulation it was separated and the harvested sera were used to determine the following parameters total
protein, bilirubin, creatinine, cholesterol, albumin, sodium, potassium, calcium and phosphorus

Data Collection and Analysis
Data collected for haematological and biochemical parameters were analyzed using analysis of variance
(ANOVA) appropriate for (CRD) and treatment means were separated using Duncan multiple range test

Table 1: Composition of Experimental Diet

Ingredients T, (0%) T, (1.5%) T (3.0%) T4 (4.5%)
Maize 45.00 44.00 43.00 42.50
Wheat offal 40.00 39.50 39.00 38.00
Bitter kola 0.00 1.50 3.00 4.50

Fish meal 2.00 2.00 2.00 2.00
Blood meal 7.00 7.00 7.00 7.00

Soya bean meal 4.00 4.00 4.00 4.00

Bone meal 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25
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Salt 0.25 0.25 0.25 0.25
Vit/min premix 1.00 1.00 1.00 1.00
Total 100 100 100

Results and Discussion

Table 2: Biochemical Characteristics of Rabbits fed Garcinia Kola Seed Meal

Parameters T, (0%) T,(1.5%) T3 (3.0% T4 (4.5%)
Total protein (g/dl) 5.80+0.00° 6.00+0.00° 6.50+0.50° 7.00+0.00°
Cholesterol (mg/dl)  74.00% 6.00° 67.00+1.00% 62.00+2.00% 60.00+1.00°
Creatinine (mg/dl) 2.00:0.00 2.00+0.00 2.50+0.50 3.00+1.00
Albumin (g/dl) 4.50%0.50 4.00+0.00 4.00+0.00 4.00£0.00
Sodium (mg/dl) 10.00+0.00° 11.50+0.50° 12.00+£0.00° 12.00£0.00°
Potassium (mg/dl) 5.00+0.00° 7.00+1.00% 7.50+0.50° 9.00+0.00°
Calcium (mg/dl) 10.00+0.00 10.00+0.00 11.00+0.00 10.00+1.00
Phosphorus (mg/dl)  6.00+0.00 6.00+0.00 5.50+0.50 6.00+0.00

a,b,ab Means within a row with different superscripts differ significantly (p<0.05).

The biochemical parameters of rabbits for this study are presented in Table 2. Total protein, cholesterol, sodium and
potassium showed significant (P<0.05) differences. While creatinine, albumin, calcium and phosphorus showed
non-significant (P>0.05) differences. The result of biochemical analysis of rabbits fed GKSM reveals that total
protein concentration increases as the level of Garcinia kola increases. T,, T3 and T, is similar and it differs
(P<0.05) significantly from T,.The result differs from the range as reported by Ahemen et al (2013) in their studies.
Meanwhile, the result is within the normal range (5.4-7.3 g/dl) as reported by Medirabbit (2007). Cholesterol
concentration in Tdiffers (P<0.05) significantly from treatments T,, Ts, and T, It follows a decreasing trend as the
GKSM inclusion level increases. The result is in agreement with the report of Fuhrman et al. (2000) who reported
that plant foods possess cholesterol-suppressive capacity. The meal contains some hypocholestrolemic compounds.
More so, the reduction suggests a decline in lipid mobilization and that the meal is capable of reducing serum
cholesterol, hence assisting in the reduction and deposition of cholesterol in the muscle. It falls within the range10-
80mg/dl as reported by University of Pennsylvania School of Veterinary Medicine (2002) and Medirabbit (2007).
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Table 3: Haematological Characteristics of Rabbits fed Garcinia Kola Seed Meal

Parameters T,(0%) T,(1.5%) T3 (3.0%) T4 (4.5%)
PCV (%) 26.50+1.50 26.50+2.50 26.00+0.00 27.00+1.00
Hb(g/dl) 10.50+0.50 10.50+0.50 12.000.00 11.500.50
RBC (x10'¥/1) 9.00 +0.00° 10.50 +0.50° 10.00+0.00% 10.50+0.50°
WBC (x 10¥mm®)  11.15+0.65 11.05+0.85 10.50+0.10 10.40+0.10
Neutrophils (%) 25.00+5.00 20.00+2.00 24.50+4.50 18.50+0.50
Lymphocyte (%)  74.00+6.00 78.00+2.00 73.50+3.50 81.00+1.00
Monocyte (%) 0.50+0.50 1.00+0.00 1.50+0.50 0.50+0.50
Basophils (%) 0.50%0.50 0.500.50 0.500.50 0.000.00
Eosinophils (%) 0.00+0.00 0.50+0.50 0.00+0.00 0.00+0.00

a,ab, Means within a row with different superscripts differ significantly (p<0.05). RBC=Red blood cell; WBC=White blood cell;
PCV=Packed cell volume; Hb= Hemoglobin;

Table 3 showed the haematological characteristics of rabbits fed GKSM. All the parameters showed non-significant
(P> 0.05) differences except RBC that showed significant (P< 0.05) differences. The PCV values (26.00-27.00 %)
were within the normal physiological range (25.00-45.00 %) for growing rabbits as reported by Mitruka and
Rawnsley (1977). Rabbits on T, recorded the highest PCV value of 27.00 % followed by T; and T, that had similar
value 26.50 %, while the least value of 26.00 % was on T3 Also the result was lower than the range 33.62-39.67 %
reported by llo and Egu (2018). The disparity in the result may be connected to the differences in sex, age,
physiological and nutritional status of the rabbits (Chineke et al., 2006: Isaac et al., 2013). Haemoglobin values
were not significantly (P> 0.05) affected by the treatment. The value ranges from (10.50-12.00 x10*%1) and it
agreed with the normal haemoglobin levels of healthy rabbit as reported by (RAR 2009).

Conclusion

Values of both haematological and biochemical parameters obtained in this study were within the normal ranges.
Garcinia kola seed meal does not seem to have deleterious effect on the health of the rabbits fed. The addition of
GKSM can be tolerated by the animals at this stage. Further studies using 5.0% level of inclusion is recommended
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Abstract

The study undertook to study the occurrence of parthenogenesis in four (4) strains of turkeys reared in
Nigeria. The four strains comprised 1 exotic strain (White Nicholas) and 3 local strains (White, black and
silver plumage colours). A total of forty (40) pre-pubertal hens consisting of 10 White Nicholas hens, 10
White Local hens, 10 Silver Local hens and 10 Black Local hens were used in the study. The study
commenced with egg laying in those hens. Eggs from uninseminated virgin hens were collected and
checked for the occurrence of parthenogenesis. Twenty-five eggs from each treatment were incubated.
Embryonic mortalities at candling were determined by the presence of blood ring following egg breakout
or as detected at candling. The positive developing eggs were allowed to hatch. The results of the study
showed that only the White and Black Local hens showed signs of parthenogenesis with only the White
Local strain having 12% fertility and hatchability values and the Black Local strain having 4% fertility
and 0% hatchability values. It was concluded that strain differences with respect to parthenogenesis exist
and that selection for parthenogenesis should be carried out in White and Black Local strains to help
minimize losses arising due to embryonic mortalities in those strains. Therefore, an intending turkey
farmer should wait for parthenogenesis to phase out in these two strains before natural mating or artificial
insemination should set in to minimize the rates of embryonic mortalities in their fertile eggs.

Keywords: Parthenogenesis, plumage colour, strain, blood ring, turkeys

Introduction

Turkeys commonly reared in developing countries can be classified by their genotype or plumage colours
(Thears, 2007). Several plumage colours of turkey genotype exists which include black, bronze, brown,
red and white (Schoger, 1964) with black, bronze and white predominantly existing in the tropical
environment (Okoro, et al., 2012). Commercial turkey production in Nigeria is still rudimentary. The
reason for this apparent low production seems to be lack of appreciation of its potential role in animal
protein generation (Abeke and Ubani, 2008). For instance, one average sized turkey (8 kg body weight) is
equivalent to 4 average sized broilers (2 kg each). Nevertheless, the full potentials in turkey cannot be
harnessed until we come to terms with their reproductive capacity. For instance, turkeys have a myriad of
reproductive problems ranging from infertility to management problems which include dearth of reliable
data on management/reproductive potentials of indigenous local strains. The reproductive problems
include unsuccessful natural mating due to size differences between toms and hens, parthenogenesis (a
major cause of infertility in flocks), decreased libido due to difficulty in improving reproductive
characteristics alongside growth parameters, decrease in fertility within a breeding season partly due to
genetic incompatibility, nutrition, disease, stress (King et al., 2000; Rosales, 2013) and other unknown
factors.

Parthenogenesis from the Greek word parthenos, meaning "virgin"”, and genesis, meaning "creation” is a
natural form of asexual reproductionin which growth and development of embryos occur
without fertilization. Parthenogenesis occurs very rarely in birds (Scott, 1996).

Parthenogenesis, development from an unfertilized oocyte, has been documented in turkeys (Olsen and
Marsden, 1954). Olsen (1960) reviewed much of his older work and concluded that 32.4% of infertile
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turkey 