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ABSTRACT---- Sexual dimorphism in the local chicken (Gallus gallus domesticus)-Rose Comb- in Cross River was
investigated. Sixty (60) male and female Gallus gallus domesticus chickens were evaluated for the effect of sex on body
weight (BW), body length (BL), body girth (BG), thigh length(TL), shank length (SL) and keel length (KL) which were
measured fortnightly for twelve (12) weeks. Sexual Size Dimorphism Index (SSDI) and Sexual Dimorphism Index (SDI)
were used to confirm relative contribution of each trait to total dimorphism. The values obtained for SSDI and SDI
respectively were 1.61 and 61% for BW; 1.26 and 26.52% for TL; 1.23 and 23.81% for SL; 1.22 and 21.50% for BL;
1.18 and 18.20% for BG; 1.17 and 17.94% for KL. To identify the best trait for predicting sex, stepwise discriminate
analysis was employed and the Wilk’s Lamda values obtained were BW(0.471); TL(0.452); SL(0.401); BL(0.283);
BG(0.272) and KL(0.271). Results showed that there were significant (p<0.05) differences in all measured parameters
at week 6 with mean BW, BL, BG, SL, KL and TL of 300.01 and 253.24; 22 and 18.62; 5.20 and 3.98; 4.60 and 3.50;
5.50 and 3.90; 13.10 and 11.20 for both male and female birds respectively. These results indicate that sexual
dimorphism is exhibited in all morphometric traits in favor of the male with BW as the highest dimorphic trait.
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1. INTRODUCTION

Sexual dimorphism describes the systematic differences in form between individuals of different sexes in the same
species. These differences can be in presence of parts of the body used in struggles for dominance, such as horns, antlers,
tusks, size of the eyes (eg. in bees), colour (most birds), possession of stings (various kinds of bees), body size and different
thresholds for certain behaviors. In some species including mammals, the male is larger than the female, yet in others like
the spiders, the females are larger (Diego, Fernando and Nicola, 2004). In chickens, sexual dimorphism has been measured
in both quantitative and qualitative traits as well as Carcass composition (Coyne, Kay and Pruett — Jones, 2008). Plumage
dimorphism in the form of ornamentation or coloration also varies, though males are typically the more ornamented or
brightly coloured sex (Diego, Fernando and Nicola, 2004). The phenomenon of sexual dimorphism is a direct product of
evaluation by natural selection, in that the struggle for reproductive successes drives male and female organisms down
different evolutionary paths. It is also a product of both genetics and environmental factors (Stamps, 1993).

Due to the influx and wide acceptability of the exotic chicken breeds in our markets today, despite all efforts by
governments to control the importation of frozen and packaged chicken parts, there is a confirmed fear of our local breeds(
including the Rose comb) going into extinction(ILRI, 2006) . To avoid this, there is the need to explore the best breeding
systems for the indigenous chicken breeds and practical knowledge of the sexual dimorphism in these breed is an important
tool in this direction.

The Cross River ecotype local chicken (Rose comb) is called “Ata Unen” or “Unen Efik” by the Efiks, the ejagham
call it...., the bekwarra call it ..... It is scientifically known as Gallus gallus domesticus and is native to Southern Asia,
particularly the jungles of India though it has become indigenized here in Nigeria; Gallus gallus spread all over the world
when people domesticated the chicken(Philips 1999, Stevens 1991 Peterson and Brisben 1999). Gallus gallus’ plumage is
gold, red, brown, dark maroon, orange, with a bit of metallic green and gray (Plate 1).
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Plate 1: Gallus gallus domesticus

2. MATERIALS AND METHODS

A total of 60 day — old rose comb chicks (30 males and 30 females) were purchased for this study. The birds were randomly
allocated to deep litter brooder pens and given a floor space of about 1.45m per bird as suggested by Adejoro, (2002). Each
chick was wing - tagged and examined physically to ensure fitness and general body soundness.

They were raised for a period of 12 weeks, placed on the same diets as recommended by NRC (1994) for chick and growing
pullets. All the necessary vaccinations and medication were administered to the birds accordingly. Measurement of body
weight and body parts was carried out fortnightly for 12 weeks. The body weight was measured in grams using Scott |1
electronic sensation scale and top loading mettle Balance. Other linear body parts were measured with tape rule and vernier
caliper. The following linear body measurements were taken:

Body length: The linear distance between the nasal opening and the top of pygostlye when the neck in is carefully stretched.
Body girth: The region around breast of the bird.

Shank Length: The distance from the foot pad to the hock joint.

Shank Diameter: it was taken as the middle of the left shank of each bird.

Thigh length: Measured from the tip of the tarsus to the ball joint.

Keel length: Measured from the cranial to the caudal terminal s of the keel bone.

Wing length: Measured by stretching the wing and the measurement taken from the humorous to coracoids junctions to
the tip of the digit.

The drumstick length: Measured from the tip of the hock joint to the ball joint of femur.

Data collected from the measurements of morphological traits were analyzed using the SPSS ver 17.0 evaluation
version software. Students T-test was used to test for significant differences in the morphometric traits of male and female
Gallus gallus domesticus. Sexual dimorphism index (SDI) and sexual size dimorphism index (SSDI) were calculated using
the formulae below respectively:

SSDI = (Xm - Xr) x 100 / x;

SDIl =X m /1 Xf

(Weidinger and van Frameker, 2003).
Where X and X are the mean values of males and females respectively. The SDI and SSDI values were used to estimate
the relative contribution of each of the morphological trait to the overall sexual dimorphism.

Step-wise discriminate analysis procedure was employed to identify important predictors that could
efficiently discriminate adult male and female Gallus gallus domesticus. Multivariate analysis of variance (MANOVA)
was used to test for significant differences within the group means on a combination of dependent variables. Wilk’s lambda
was used to assess the relative discriminating ability of each of the morphological traits using the formula;

A= [E/

[H+E/

Where E is error sum of squares; H is hypothesis sum of squares.

3. RESULTS AND DISCUSSION
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The descriptive statistics of body measurements of adult male and female Gallus gallus domesticus at 12 weeks
are shown on Table 1 and 2. The SDI and SSDI values presented in Table 3 show that sexual size dimorphism was
exhibited in all morphological traits. The SDI and SSDI were significantly (P<0.05) higher in body weight followed by
thigh length and shank length, indicating that body weight factor is the most sexual dimorphic traits, which favored the
male Gallus gallus.

Table 4 shows the result of step-wise discriminate analysis, which is in tandem with SDI and SSDI values,
indicating that all the morphological traits are significant (P<0.005) in separating adult Gallus gallus domesticus into male
and female. Body weight is the highest discriminating factor and keel length is the least as shown in fig.2.

From the results presented, the male Gallus gallus domesticus were significantly (P<0.05) larger in body weight,
body length and body girth than the females from 6 weeks of age and above. From 0 to 4 weeks (28days), the body weight,
body length and body girth differences were not significant (P>0.05). These results are slightly different from summations
of several other researchers who reported that body weight differences between the sexes are observed right from the
embryonic stage (Burke and Sharp, 1989; Mark, 1985). The diet or environment may be implicated in the observed
similarities in body weight up till 28 days. The shank length and thigh length of male Gallus gallus domesticus were not
significantly (P>0.05) different from that of the females at day old to 4weeks of age, but significantly (P<0.05) differentin
both sexes at latter age i.e. 6 weeks and above. The keel length of male Gallus gallus domesticus were not significantly
(P>0.05) different compared to their females counterpart within 0 to 4 week old but also significant (P<0.05) from 6 weeks
and above.

Tablel: The effect of sex on body weight, body length and body girth of male and female local chickens in Cross

River State

Trait Body weight (g) Body Length (cm) Body girth (cm)
Age Male Female Male Female Male Female
(weeks)
0 29.09+0.212 29.00+£0.312 06.21+0.032% 05.99%0.11 04.30+£0.21* 04.00%0.11%
2 85.11+0.03% 84.79+0.01° 10.96+0.13 2%  10.24+0.22* 06.98+0.08* 05.80+0.21°?
4 173.03+0.312 160.86+0.32% 15.01+0.04® 14.80%0.06 10.00+0.02% 09.89+0.332
6 300.01+0.04" 253.24+0.04° 22.00+0.112%  18.62+0.03° 13.10+0.01* 11.20%0.40°
8 420.41+ 0.30 ® 299.02+0.11° 25.80+0.14 3  20.99+0.30° 13.96+0.20% 11.89+0.07°
10 609.02+0.11 ¢ 396.11+0.22°" 31.00+0.30%  26.01+0.13" 15.01+0.11%® 12.08+0.01"
12 802.08+0.12 2 498.02+0.30 " 34.02+0.082%  28.00+0.07° 16.78+0.24% 14.20+0.27"

The mean and standard error on the same row within the same week and column followed by different superscripts (a-b)
differ significantly (p<0.05).

The increase in body length and higher mean values for body girth in males are indicative of meatiness (Oguntunji and
Ayorinde, 2014).

These results showed significant (P<0.05) differences in adult male and female Gallus gallus domesticus in body
weight and other morphological traits precisely at 6 weeks of age. The present study thus proved that Gallus gallus
domesticus can be separated into male and female using their morphological traits at the age of 6 weeks and above. The
above results are slightly different compared to that of Manchal et al. (2008) and sola-Ojo et al., (2011) where significant
differences in weight for both sexes were reported at 8 weeks of age in Fulani Ecotype chicken and local chickens in plateau
State, Nigeria. However, it is similar to the reports by Oguntunji and Ayorinde (2014).

The rate of increase in both sexes occurs rapidly from day old to 4 weeks of age and slows down at later age,
indicating that poultry maximize their weight gain at an early stage in life (Nwosu et al., 1985) and then grow at a slower
rate as they approach puberty (Oluyemic and Oyenuga, 1974; Nwosu, 1979; Ayorinde, 1995). Descriptive statistics
favoured the males to females for all morphometric traits with body weight as the most dimorphic trait (Fig. 2). This
corroborates earlier studies on Muscovy ducks (Ogah et al., 2009 and Yakubu, 2011) where body weight was reported to
be the most important discriminating variable. Owens and Short (1995), also proposed the hormonal basis of sexual
dimorphism in birds. It could be that the hormonal milieu of both male and female birds did influence their degree of
dimorphism.

The SDI and SSDI values indicate the contribution of each of the morphological traits to the total sexual dimorphism.
SDI and SSDI is higher in body weight, 1.61 and 61%, followed by thigh length, 1.26 and 26.52%, Shank length, 1.23 and
23.81%, body length, 1.2

Table 2: The effects of sex on thigh length, keel length and shank length of male and female local chickens in
Cross River State
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Trait Thigh length (cm) Shank Length (cm) Keel length(cm)
Age Male Female Male Female Male Female
(Weeks)

0 1.50£0.03% 1.49x0.04? 1.22+0.08? 1.01+£0.20* 1.01+0.22% 1.01+0.309
2 2.90+£0.08* 2.00%0.30° 2.80+0.312 2.50£0.332  2.70+£0.022 2.60+0.212
4 4.01+0.11* 3.78%0.20° 4.01+0.12% 3.98+0.41* 4.01+0.01° 3.06+0.02%
6 5.50+0.22% 3.90+0.11° 5.20+0.102 3.98+0.20°  4.60+0.08% 3.50+0.22"
8 7.00+0.30% 4.98+0.32° 5.98+0.30% 4.02+0.34°>  6.00+0.212 4.20+0.30°
10 8.21+0.30% 6.80+0.28° 6.50+0.112 5.00+0.021" 6.80+0.112 5.30+0.11°
12 8.92+0.04% 7.05+0.20° 7.80+0.132 6.30£0.11° 8.02+0.12? 6.00+0.08"

The mean and standard error on the same row within the same week and column followed by different superscripts (a-b)
differ significantly(p<0.05)
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Fig.2: Line graph Showing body weight as the highest dimorphic trait at 0.471 and keel length as the least at 0.271.

and 21.50%, body girth, 1.8 and 18.20% and keel length with the least, 1.17 and 17.94%. These results indicate that body
weight made the highest contribution to the overall sexual dimorphism followed by the thigh length and shank length.

The SDI and SSDI values were male-biased in Gallus gallus domesticus. This agrees with the reports by Remes
and Szekely, (2010) in their study on sexual size dimorphism (SSD) in chicken. They also proposed that SSD is a key
evolutionary feature that is related to ecology, behavior and life histories of organisms. However, the higher SDI and SSDI
values in favour of the male Gallus gallus domesticus in this report is in agreement with the result of Oguntunji and
Ayorinde, (2014) on adapted Muscovy Ducks in Nigeria but the result of the step-wise discriminant analysis in this study
is comparatively higher. This suggests that sexual size dimorphism is high among local chickens than the Muscovy Ducks
(Remes and Szekely, 2010).
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Fig. 3: SDI and SSDI values of morphological traits of adult local chickens in Cross River.

Table 4:  Summary of step-wise discriminant analysis of adult male and female local chickens in Cross River State.

Step  Trait Wilk’s F-value P>F
entered lambda
1 BW 0.471 2.012 E3 0.000
2 TL 0.452 1.673 E3 0.000
3 SL 0.401 953.986 0.000
4 BL 0.283 821.031 0.000
5 GL 0.272 714.242 0.000
6 KL 0.271 621.124 0.000

The results obtained from this study provide credible information on sexual dimorphism in Cross River State ecotype local
chicken (Gallus gallus domesticus). Morphological traits (body weights, body length, body girth, keel length shank length,
thigh length) can be used to separate Gallus gallus domesticus into male and female. This criterion is convenient at the age
of 6 weeks and above, where the males appear larger than their female counterpart. The study also helps for the selection
of Gallus gallus domesticus for improvement in meat production and address the problem of sex discrimination during
selection for mating before sexual maturity.

The SSDI and SDI values in this report indicate that all the morphological traits exhibit sexual dimorphism, with
male-skewed bias. The arrangement of the SSDI and SDI values in order of magnitude shows that body weight is the most
dimorphic trait followed by body length, thigh length, shank length, body girth and keel length being the least dimorphic
trait in adult
Gallus gallus domesticus. The result of the step-wise discriminant analysis is in tandem with the SDI and SSDI values
suggesting that those morphological traits are important in sexing and assessing sexual size dimorphism (SSD) in Gallus
gallus domesticus.

4. SUMMARY AND CONCLUSION

The results obtained from this study provide credible information on sexual dimorphism in Cross River State ecotype local
chicken (Gallus gallus domesticus). Morphological traits (body weights, body length, body girth, keel length, shank length,
thigh length) can be used to separate Gallus gallus domesticus into male and female. This criterion is convenient at the age
of 6 weeks and above, where the males appear larger than their female counterpart. The study also helps for the selection
of Gallus gallus domesticus for improvement in meat production and address the problem of sex discrimination during
selection for mating before sexual maturity.

The SSDI and SDI values in this report indicate that all the morphological traits exhibit sexual dimorphism, with
male-skewed bias. The arrangement of the SSDI and SDI values in order of magnitude shows that body weight is the most
dimorphic trait followed by body length, thigh length, shank length, body girth and keel length being the least dimorphic
trait in adult Gallus gallus domesticus. The result of the step-wise discriminant analysis is in tandem with the SDI and
SSDI values suggesting that those morphological traits are important in sexing and assessing sexual size dimorphism (SSD)
in Gallus gallus domesticus.
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