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ABSTRACT
The survey of indigenous chicken was carried
out in 8 states comprising 119 local
government of South Western Nigeria
between October 1994 and May 1995 to
evaluate colour variation relative to
performance characteristics as selection
criteria for development of improved
indigenous poultry types for the Nigerian
market. The colours recorded were those of

the skin of the shank, the earlobe, the comb

and the beak as well as that of the feathers.

Significant differences were recorded for the
feather colour effect on the liveweight, breast
girth and breast length (P< 0.05). The shank

and earlobe colours significantly affected the

birds shank length, comb height, live weight
and backbonelength([’<0|)5)with a highly

significant (P< 0.001) earlobe effect on the .

breast girth. Out of the 2032 birds analysed

with complete records, 45.9% had mottled -

feather colour, The black, white and brown
. colours were 17.4; 16.4; and 19.98%
respectively while only 0.34% were red
Birds with yellow shanks were 35% while
black, white/ash, white and piebald (yellow
or white laced with black spots) were 23.3;
28.1; 10.8 and 2.8% respectively. Yellow or
black beak colour represented 28.4 and
. 29.9% of the population whilst white earlobe
was found in 53.4% of the birds. Though
45.9% of the birds had mottled feather
colour, highest shank length of 8.04 and
-8.05cm and liveweight of 1.37 and 1.41kg
were recorded for birds with brown and
black feather colours respectively. Eggs laid
varied from 30.5 to 37.4 for the black and
white feathered chicken with 25.65 to 30.98
hatched (ie. % hatchahnlily of 81.06 -
88.78%) by the mottled and white feathered
- chn::kens. A highly significant

(P< 0.001) positive correlation of 0.982
between eggs laid and éggs hatched and
correlations of 0.517 and-0.497 between these
variables and those of comb height indicate
their usefulness as selectiom criferia.
Coupled with a high heritability estimate of .
0.597 and 0.513 for liveweight, and the
phenotypic colour variance of feather and
shank, selection based om these enlour
variances could be effective in breed”
development.

Key words: Indigenous chicken, colour types, -
phenotypic variance, heritability.

o INTRODUCTION

Most of the available information on the
Nigerian indigenous chicken have been obtamed
from studies from Southern state (Hill and
Modebe 1961, Oluyemi and Oyenuga 1971,

Akinokun 1975; Nwosu, 1979, Nwosu and

Asuquo 1984; Oluyemi, 1990; Olori and
Sonaiya, 1992). Oluyemi, et. ai- (1982) also
noted that the Nigerian chicken varied in many
states and that fowls from the South Western

 region may be different from those in other parts

of the country. These workers in their separate
studies agreed that the Nigerian chicken is 2
light breed, often with single comb and that
black and brown plumage laced with various
colours and mottling are common.

Also characterized with small body size and egg
size, Nwosu and Asuquo (1984). Nwosu and
Omeje (1985) reported their productive ability to
be in the range of forty to eighty eggs although
their genetic potential for egg production is
about 125 eggs. Having been discovered to lay
both brown and white eggs (Olori, 1992), the
Nigerian fowl is found suitable for development
of a layer strain for the tropical environment
because of the heat tolerance and adaptation to
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the tropics.

The native chicken constitutes 80% of the 120
million poultry types (Rim, 1992) 86.5% of
which are found in the Northern part of the
country. They exhibit large variation in body
shape, feather contours with various
combinations of plumage colours and body
sizes.  In other countries, where breed
‘development had been practised, plumage
colours have been used to identify various
breeds such as the BLACK Nova, Harco,
Babcock breeds and the Brown Hy-Line,
Shaver, Isa and Hysex breeds apart from the
White Leghom, White Rock and Rhode Island
Reds which were purified for these colour
variances. Even in developing countries like
Ethiopia, where indigenous chicken had
remained * indiscriminate, five predominant
genotypes based on colour specificities had
been reported such as the Tikur breed which is
black, Kei, (red), Gebsimer (gregish) and Neich
(white) breeds (Shanawany and Banerjeen,
1991). The white earlobe has been ascribed to

chicken with Mediteranean origin and white - .

eggers and shank feathering to chicken with
Asiatic origin. Although in most indigenous
breeds, colour differentiation has not been
specified, pleiotropic effects of colour genes
whether in skins or feathers have been observed
(Adalsteinsson, 1974) and this has made
breeding for certain colour types an aim of
immediate economic value. The importance of
colour in most animals has been the utilization
of particular colour types as breed
characteristics and trade mark of the breed.
Several advantages have been obtained from
applying knowledge of coat colour genetics in
selection of farm animals. Deleterious genes
associated with colour types had been
.eliminated such as the white heifer disease in
White Shorthom cattle, gonadial hypoplasia in
Swedish Brown Mountain cattle (Lauvergene,
1974). Connection between colour shade of red
cows and their performance had also been
.demonstrated under Australian condition
'_ although the nature of the causal relationship is
. not-clear. However, where the heritability of a

shade is high, selection for the desired shade
had been found to be relatively easy.

The direct effect of selection for desired colour
types based on their own merit and in
combination with other breed performance
types and colours, prompted us to survey the
Nigenian indigenous chicken in South Western
Nigeria, to determine and evaluate their colour
types and the possibility of utilizing same in
improved  indigenous  chicken  breed
development for the Nigerian market.

MATERIALS AND METHOD

2032 birds were sampled from 422 villages in
119 local government areas of the § states of Oyo,
Ogun Ondo, Kwara, Edo, Delta Osun and Lagos
in South Western Nigeria hetweeu the year 1994
and 1995. -

Morphological parameters were recorded on the
bird types, feather and skin types. Linear
measurement were taken with metric steel
measuring tapes and calibrated vernier caliper for
the body length, shank length, beak length,
backbone length, comb height, comb length, wing
length, breast length, breast girth and height .
according to method of Monsi (1992). The birds
weight and egg production performance
throughout the 8 months period were also
recorded .

Statistical Analysis.
The data were coded and analysed using the

Mixed Model Least Squares Maximum
Likelihood computer programme FC -2 (Harvey,
1990).

The statistical model being;

Yy

U+s':+-5(,;+FC.+EC +BCm+(5Sc), +(SFC),(Sec),+SBe),,, + B
WHERE

Yijklm = response variable due to the effect of
U= overall mean when equal subclass frequencies
exist

Si = effect of the ith sex (I = males; females)

SCj = effect of jth shank colour (j = black, brown,
yellow, white/ash or piebald)

FC, = effect of kth feather colour (k = black.
white, brown, red or mattled)

EC; = effect of 1th earlobe colour (I = white
brown, red ot black/grey)
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COLOUR VARIATION IN INDIGENOUS CHICKEN

TABLE 1: PERCENTAGE FREQUENCY OF COLOUR VARIANCES IN INDIGENOUS CH[CKEN OF

SOUTH WESTERN NIGERIA.

Celour Variances Feather Shank Beak Eapiobe
Black | 1737 23.28 2997 -
White 164 10.78 - 5423
Brown 19.98 2 1747 10.58
Red 0.34 4 £ 2746 .
Yellow - 1499 28.44 -
Mottled 4591 - = -
White/Ash i a 28.10 2352 - .
White/Grey s - 0.59 -
Mixed - 2 0.59 A
Piebald - 2.85 - Bl
Bladd/Grey - = - 7.72

BCm = effect of mth beak colour (m = black
brown, yellaw white/grey or mixed)

(88C);, (SFC); (SEC); and (SBC)p, being
interaction effects between sex and the other
dependent variables.

E = random error observation distributed with
zero and variance O’e

Differences between means were assessed using
Duncans multiple range test. Correlations among
the various live body measurements were
estimated. Genetic variations in the traits
attributable to additive, dominance and epistatic
effects were calculated relative to the feather and
shank colours while heritability of liveweight
based on phenotypic variance in the shank and
feather colours were similarly evaluated using the
method of Griffith ez. al. (1993).

RESULTS

The frequency of colour variance in the local
chicken is as presented in Table 1 with
predominant mottled colour (45.91%) in the
feather, vellow colour (34.99%) in the shank, 23
to 29% of black yellow and white/ash colour in
the beak and 54.23 of white colour in the ear lobe
displayed in the indigenous chicken. The mean
square analysis of variance for performance
characteristics are as shown in Table 2.

~ The sex effect was highly significant (P<0.001)
for almost all the traits measured viz a viz, the
liveweight, shank length, back bone length, wing
length, bird height, comb height and comb length.
The feather colour effect was significant for the -
liveweigth, breast girth, breast length, comb
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length, beak Ilength and egg production
parameters (P 0.05) while the shank colour effect
was only significant for the liveweight shank
length (P<0.05). The earlobe colour on the other
hand, had a highly significant effect on the
backbone length, breast girth, breast length, comb
length, and egg parameters (laid and hatched)
(P<0.001). It was significant (P> 0.01) for the
bird height and (P<0.05) for the liveweight and
shank length of the birds. Significant interactions
were similarly found between the eariobe colour
and the sex for the liveweight (P< 0.05) wing
length and bird height (P < 0.01) and comb
height, comb length and egg production
parameter (P<0.001).

The least square means for the parameters
estimated particularly for the feather and shank
colours (Table 3) ranged from 1.14 to 1.41 kg for
the liveweights of the birds. The highest
liveweight of 1.41 kg was found in birds with
predominant brown feather colour followed by
1.37 in birds with black feather colours while
with red feather colours had the lowest body
weight of .14 kg,

Relative to the shank colours, there was no
significant difference between the liveweight of
birds with predominant black, piebald (i.e.
yellow with black spots or siripes) were
significantly different from the others with a
liveweight of 1.51 kg compared with 1.17 to 1.26
of the other shank coloured birds. Variations in
shank length was also recorded based on the
shank colour. The piebald coloured birds had the

 longest shank length of 9.40 cm compared to 7.37

12

%%

p<0.001
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TABLE 2: MEAN SQUARE ANALYSIS OF VARIANCE FOR PERFORMANCE FACTORS IN
INDRGENOUS CHICKEN OF SW NIGERIA.

Sowrce DF LWT Shank B Bone Wing Bird

L L L H
M 1 00007 688 116 1044% 6043
Sex 1 4014 13T 21 18542 53112
F colour 4 551 1T 1162 4667 .11
8 onbowr 4 155 34,02 7.93 1798 37151
B Colour 4 354 1031 £.64 11.41 55.21
EL Codour 3 229 090 56.12 51.61 151.74
F Type 4217 0.93 812 109,55 -
FXxSex 408 047 1037 2768 109.41
SC x Sex 4 (hdd 1.59 213 310 11.75
BC x Sex 4 035 102 1.17 1217 1977
EL x Sex 3 447 040 .81 99 54 168.63
Total 3 6ES 1591 T 65,50 123.87
Reducton
Remamnder 1996 048 113 §.09 1256 3192
Total 2092

Siﬂl—ﬁm { 1 L] EER W ns

Breast Breast Comb Comb - Beak FEgg Egg

G L. H L L L H
%139 W67 149 084 068 G0 3216
BRSS9 W04 4 00 . -
11565 10781 082 138 332 4%71é M4
4215 1272 047 123 075 0400 14025
16525 W9 079 219 1LIR 13508 11445
153510 43853 257 7733 1219 1825 151479
14489 15448 313 1.51 - 99210 12466
5221 61,06 1.22 238 143 14647 11643
12019 1598 0.65 1.3 053 2939 25716
55.55 13.37 1.19 277 038 24504 24813
8492 4193 9.84 1279 116 219906 159603
35281 12836 1055 902 412 191133 131144
41 83 .55 i 134 078 10585 §7.40
*® Lt 1] * ns ns % ne

* P<0.05 LWT - Livewcight
e P< 001 Shank L - Shank Length
% P 0.001 B Boac L - Back Bone length

Wing L. - Wing length
Bird H - Bird beight
Brcast G - Breast girth

F colour - Feather colour
5 - Shank

B-Bak

EL - Ear lobc

F type - Feather type

Breast L. - Breast Length
Comb H - Comb height
Comb L - Comb length
Beak L. - Beak lcngth
Egg L - Egg land

Egg H - Egg hatched

to 7.58 cm of the other birds. No significant
difference was recorded in the shank length
relative to the feather colours.

Other significant parameters recorded were those
of the backbone length which varied from 20.51
cm in the brown shank coloured birds to 25.36 cm
in the piebald birds. The comb height was also
1.79 cm in the black shanked birds and 2.57cm in
the piebald coloured.

Eggs laid through out the period of research
ranged from 37.36 in the white feather coloured
birds to 30.53 in the black feathered birds whilst
number hatched was Eﬂ.ﬂﬂinﬂmwhil:t:;dﬂm
Thon lhceﬁbgufahmk colour on the number
nfeggslaidandhatchﬁdmmtﬁignifmmt,t‘m
thﬂtpmdmmmfmdmnmgthcwhm
and black-shanked birds with 37.2 and 36.16 eggs
1aid and 30.99 (83.26%) and 29.90 (82.69%) cggs
hatched respectively, Yellow-shanked birds laid
mbrﬂﬂ.ﬂ-mﬂludlﬂd 25.12 (81.11%).
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performance traits in these birds. With the
exception of the wing length which was
negatively correlated with the live weight of the
birds (r = -0.614), other parameters were poorly
related.

Surprisingly, the comb height was positively and
significantly related to the number of eggs laid
and hatched (r = 0.517 and 0.497) respectively
whilst eggs laid was highly correlated with the
eggs hatched (r = 0.982). The phenotypic
for the liveweight of the birds as calculated based
on the colour vanances in the feather and’shank
showed mean weights of 1.31kg for the feather
colour types and 1.22 kg for the shank colour
types. Partitioning the total phenotypic variance
(Table 5), the additive genetic variance was
0.0254 for the feather colour and 0.517 for the
shank colour while the dominance plus epistatic
variance was 0.0171 for the feather colour and
0.0489 for the shamk colour resulting in
heritability estimates of 0.597 + 0.39 for body
weight based on feather colour variances and

18
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TABLE 3: LEAST SQUARE MEANS OF PERFORMANCE CHARACTERISTICS FOR COLOUR
VARIABLES OF FEATHER AND SHANK :

Feather calour Shank colour
Black White Brown Motiled Red Black White/Ash Yellow Brown Piebald
Liveweight kg 132 128 l141a 11 114 087 0592 0955 09b  15la
(0.078) (0.008) (0.076) (0.07) (022) (09 (0.09) (00%) (007) (UID
Shenklengthom 805 794 805 7.54 7.04 758a T4t 757a 737a  9.04b
020) (021) (019) (0.18) (065) (028) (0.22) (022) (024) (032)
Breastlengthom  19.88bc  2099ab  1860c 2227 2121a  943bc 10672 10.20sc B46b  1653d
(129 (132) (27) (11§ (458) (069) (067) ©a7) (7)) (097)
Bresst girth,om 10.78a 11.24b 999d 1239 10.92b 1474 1447 1428 14585 2391
(061) (0.62) (060) (D54 (210) (1480 (1.43) (143) (156) (206)
Backbone length, 2208 2252 2264 2241 2028  21.70sh 20.87b 21.38b  20.51a  2536c
an (043) (044) (642) (639) (149)  (0.49) (04%) (043) (052) (V&9)
Bird height cm 2614 2351 2176 2256 2203 2389 2249 2323 2318 2112
(620) (095) (0.01) (0.85) (075) (147 (151) (1.50) (1.54) (1.48)
Wingllengthem 1810 1812 1845 1880 1723 1811 17.21 1821 1822 1844
(039) (039) (037) (634) (132) (044) (042) ©43) (148) (0.61)
Comb heightem 2,17 214 2.11 2.14 1.38 1798 177 1.83a 198 257
C(0I10)  (0111) (©09)  (0.09) (035 (0i1s) (0.112) (0.112) (0.12) (0.16)
Comb length, cm  3.16 3.27 297 341 2.78 284 104 292 3.01 377
) 015 (0.15) 015  (013) 052 (©17 (©17) ©17)  (018) (0249)
Egg laid 3053h 3736a 3655 3065 3250 3616 3184 3099 3722 3137
(1526) (321) (3.23) (3.09) (295) (425) (425) (429) (449) (3.39)
Egg hatched 2603 3088 3061 2665 2717 2990 2598 2512 3099 2785
(1288) (271) (272 (261 @261) (269 (359 (362) (379) (455)
% Heritability 8526 1812 1845 1880 1723 1811 17.21 1821 1822 1844

a-d= means followed by different superscripts differ significantly with the row.
( ) =figure in parentheis = segmean

*  p<0.05

*¥ p<D.01

L] p<0.001

TABLE4: CORRELATION OF PERFORMANCE CHARACTERISTICS IN THE LOCAL CHICKEN

<'Shank  LWT Comb Comb Beak BBL Wingl BroastL BreastH BirdH Egg No. Egg Nat

L H L L
Shank 1,000 0.71 0.273 -0.026 -0.136 0306 0.139 0.140 -0.184 0294 -0.067 -0.068
LWT L1000 0.098 0223 0311 0380 -0.614 0044 0362 0.554 0203 0.191
Comb H 1.000 0505 0.075 0379 0095 0045 0.009 03831 0517 0497
Comb L L000 0549 0435 -0.028 -0.181 0.483 0003 0.182 0.160
Back L L1000 -0.067 -0.594 -0.197 0.967** 0.669* 0,047 0081
Back. L.000 0393 -0301 -0.144 0.457 -0.103 -0.112
Bone L.
Wing L L.000 0.251 -0.631 0.781 -0.060 -0.074
Breast L L0000 0242 0357 0.112 0143
Breast H 1.000 0.738** 0.036 0.067
Bird H LO0O0 0.052 -0.065
Egg No 1.000 0.982**
Ege Nat 1.000
*  p<0.05
2  p<0.01
L2 ] P.:oml
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TABLE 5: PARTITIONING OF TOTAL PHENOTYPIC VARIANCE FOR LIVEWEIGHT RELATIVE TO

FEATHER AND SHANK COLOUR TYPES

Colour Type N  Feathercolour Genefreq. LWT  Colourtype N Shank colour Gene freq  LWT
' Gene  Freque Geno  Freque
type  ney type ooy
Black 353 € 017 020 1.373  Black 473 Ba  0.23 - 117
White 333 G, 016  0.11 1.266 White/Ash 571 A" 028 025 122
Brown 406 C 020 043 1.413 Brown 219 b-a 0.11 - 1.25
Red 7 e 020 0326 1135 Yellow 7M1 A 035 044 1.26
Motted 933 CC'C" 0.45 - 1.213  Piebaid 58 A"A%p 0.03 - 1.51
Phenotypic 1.309 1.218
Mean
Additive genetic 0.0254 0.0517
Variance(h’a)
Dominance 0.0171 0.0489
+Epistatic
Variance
(h’d)
Heritability 0.597 0.513
@)
Se +0.39 +0.42

513 #£0.42 based on shank colour variances.
Hence only two colours of black and brown among
feather colours and three colours, yellow, white
and piebald are expected to have significant effect
in breed development.

DISCUSSION
Improvement in the body size of the local chicken
of Nigeria is desirable from the point of view of
improving its subsequent egg production ability
and meat quality and the fixing of the gene for
heal tolerance and adaptability within a tropical
breed. Essentially, feather and shank colors have
been impossed in the development of pouliry
breeds such as black, white or brown feather
colours and white shank for British breeds or
vellow shank for American breeds (Austic and
Nesheim, 1990). Many characters in poultry are
inherited in a simple fashion such as the white
and yellow skin colour with the white skin
dominant to yellow. Although the feather
colouration symbol ‘C* was allocated to the
coloured gene and ‘¢’ to the recessive allele of the
gene which prevents the development of colow
birds plumage (Goodale, 1910; Hadley, 1914),
sex dimorphism had been found to give the male
much darker shade because of the wide black
fringe on feathers of the neck, backsaddle and
wingbow regions which are linked to the

secondary sex characters. This is however
dependent on the sex differences in comb and
behaviours upon secrelion of the gonads (Regnier,
1937} hence these sex differences have been used
to identify the sexes of chicks as early as day old.
The geues for black feathers is present in many
breeds of chicken even when the colour is not
black. The gene may not be expressed because of
the presence of the dominant white gene I, which
gives whate colour when in homozvgous state and
speckied white splashed black, in heterozyvgous
stzte (Bateson, 1902 Dunn, 1925 and Kautman,
1947). This dominan! white gene has been useful
in developing commercial strains of broilers with
white plumage (Adalsteinsson, 1974). The lack
of pigment in feather follicles makes the dressed
carcass appear better and cleaner. The frequency
of the gene ‘¢’ (white feather pigmentation) is
however quite low in the Nigerias indigenous
chicken (0.11) compared to the coloured genecs
which varied from 0.20 for the black to 0.43 for
the brown colours (Table 5). A close correlation
has been reported between comb size, wattles and
ovarian activity (Reguier, 1937). In the varieties
with veilow carlobe, the pigmentation tends to
disappear as laying progresses. The only function
found for the comb is as an organ for heat
dissipation. Together with the waitles, about 40
percent of total sensible heat lost by the chicken
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is reported (Hays 1943). If this is the only
function then, apart from the aesthetic value, the
wattles and the comb of indigenous chicken
would be expected to be several times its.current
size contrary to the average height 0of2.01 cm and
comb length of 3.09 cm found in this study, as an
adaptive feature under the hot tropical climate.
The vent colour had been used as indicator of
laying ability in poultry breeds, (Card and
Nesheim, 1974) a white or pink vent in a yellow
skinned bird usually indicates laying ability, the
vellow vent indicating non or poor laving, a white
earlabe on a vigorous bird, means a longer period
of continued laying whilst the colour indicator for
ability to lav is the disappearance of yellow
colour from the carlobe, followed by the beak,
beginning from the base, the vent and the shank.
These have not been indicators of interest
monitored in these types of birds.

Gartwig (1930) and Hays (1943) found breeds
ith white earlobes to be associated with white-
shelled eggs. This association could not be
confirmed. However with the preponderance of
white earlobed birds (54.2%) in these local birds
as against 37.5% for red earlobes, this can not be
excluded especially when coupled with Olori®
(1992) report that both brown and white shelled
eggs are found among the Nigerian local fowl.
The heritability of liveweight using the
phenotypic variances of the shank and feather
colour of this magnitude (h* = 0.579 and 0.513)
as well as the additive genetic variance in these
traits show that fast response to mass selection is
expected. heritability of birds weight varied from
0.30 to 0.66 (Kinney 1969) and 0.36 to 0.66 in
the local Nigerian chicken (Ebangi and Ibe,
1994). The value so found in this study fell
within this range.

General reports based on controlled experiments
show that with considerable additive gemetic
variance, selection for egg production would be
effective (Nordskog, 1974). High and positive
correlations had been reported between linear
body measurements and body weight (Lerner ef al
1947, Abplanalp ef af 1960 and Ibe and Nwakalor
1987) in exotic birds. Although, those reporied
by Ebangi and Ibe (1994) are not as reliable being

more than one whole number which could be an

effect of the population size studied (170 birds),
the positive though insignificant correlation

IN INDIGENOUS CHICKEN

between the body weight and the parameters of
comb size, backbone length, bird height, breast
height and breast girth as well as the egg
production parameters within the range of 0.29
and 0.81 in meat type chicken found by Monsi
(1992), indicative of possible response that could
be achieved with selection for higher bady weight
in the indigenous chicken.

Although realized response to selection are often
lower than expected response as reported by
Oluyemi (1979), particularly in the local fowl,
several causes have been adduced for lack of
response, such as exhaustion of genetic variance,
negative genetic correlation, multi-trait selection
and conflict of artificial and natural sclection.
Others such as fluctuating cnvironment over
generations, segregation of major genes including
lethals, genetic epistasis and over-dominance
have also been reported. Huston

et. al. (1974) showed that continous selection 1s
bound to change gene frequencies, hence the
genctic parameters in the population. With high
negative genetic correlations, heritability of the
index of performance may go to zero, making
selection on the basis of index ineffective. The
presence of additive variance higher than
variation due to dominance and epistasis shows
that selective breeding would be effective in this
population.

Although birds with piebald shanks showed
higher body weight and shank length, this colour
was predominant among the Fulani strains
collected from settled Fulanis in Ogun and Oyo
States. A cross between these strains and the
other preponderant yellow shanked chicken might
impose some genetic improvement in body size as
well as eliminating the black spots with some
added advantage in egg producing ability.

The phenotypic mean recorded for shank and
feather colour further emphasize the utilization of
only colours with higher values above these
means in effecting genetic change among these
birds.
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