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Abstract

Twenty four (24) adult Nigerian local cocks comprising 8 normal, 8 frizzle and 8 naked-neck were
subjected to two ejaculations per week for seven weeks in each season (early rain, late rain, early
dry and late dry scasons) using the massage technique. Ejaculates were subjected to both physical
and chemical evaluations. Results showed a significant (P<0.01) seasonal effects between
vhenotypes in reaction time. In all the seasons, naked—neck and frizzle cocks had higher (P<0.01)
ejaculate volume, sperm motility and total sperm than normal cocks. A highly significant (P<0.01)
phenotype by season interaction was observed with naked-neck producing better qualily ejaculates
during the dry season when compared 10 other phenotypes. Significant (P<0.03) differences were
noted in the percent abnormal sperm among the seasons. There were no significant season by
phenotype interactions (P>0.05) in most of the chemical parameters (Na', K, Ca?, Mg, and
total protein) evaluated. However, a gradual increase ir seminal protein was observed among the
phenotypes with a peak during late dry season. The caiions (particularly sodium, potassium and
calcium) and chioride constituents of ejaculates were significantly lower during the late dry
season than at most other seasons. From these results 't was concluded that the naked-neck and
frizzle cocks appear superior to the normal cocks in semen outpul and quality under the humid
tropical environment.
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for the development of viable indigenous poultry
industry. »

Introduction

One of the ways to enhance the commercial
values of the local chickens is to improve their
tertility and breeding performance. This may be
achieved through the utilization of advantageous

Unfortunately, these phenotypes have been
grossly neglected probably as a result of their
physical appearances, which make them
unattractive. Availablie evidence (Merat 1986) has
shown that these birds maintain their productive
potential even at high ambient temperatures (30°C
and above) when compared with the normal

sene complexes in breeding strategies. Horst
;1988) identified nine major genes of the
indigenous chicken that can be used in genetic
improy ement programmes. Among these  include

the naked-neck ¢ Najand frizzle (F) genes which
abourd in our local chicken populations. Birds,
which possess these genes. need to be exploited

feathered birds. Adverse reactions to high
ambient temperaturcs have been regarded as the
major factor inhibiting poultry production in hot
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climates (Horst 1989). In Nigeria, most of the
published works on the major genes are limited
to their effect on growth and laying
performances. Thus, there is a paucity of
information on the semen production/quality of
naked neck and frizzle cocks under the humid
tropical environment. This study was therefore
undertaken to evaluate the effect of season on
semen quality of three phenotypes of Nigeria
local cocks under the humid tropical
environment.

Materials and Methods

Three groups of mature local cocks made up of 8
frizzle, 8 normal and 8 naked neck were purchased
from the local markets in Enugu state. Their body
weights ranged from 1.38+ 0.01kgto 1.48+0.01
kg. The previous management background of the
cocks was unknown. Phenotypically, the
plumage of the naked-neck and frizzle bird
differentiates them from the normal cocks. In the
naked-neck cock, the zones separating the
pterylae or apteria are entirely devoid of feathers.
In addition, certain pterylae are substantially
reduced, not only in the neck area bu: also on
the breast, thigh and other parts (Merat, 1986).
Frizzle birds, on the other hand are characterized
by imperfect feathers, and with primary feathers
curling outward and forward (Obioha, 1992). The
cocks were quarantined for two weeks.
Management of cocks: At the end of the
quarantine period, each group of cocks was

housed separately in a deep litter and was fed
commercial growers poultry ration containing
15% crude protein ad libitum. Cool drinking
water was provided ad libitum also.

Semen collection and evaluation: After
quarantine, 2 weeks pre-experimental period were
used to train the cocks for semen collection by
the massage technique described by Burrows
and Quinn (1937). This was considered nccessary
not only for effective semen collection but also
to make the cocks familiar with the semen
collector. Actual semen collection and evaluation
lasted for four scasons classified as early rainy
season (April to June), late rainy season (July to
September), early dry season (October {o
Decembcer) and late dry season (January to
March). The average temperature and relative
humidity during the experimental period are
shown in Table 1.

Two ejaculates were collected from cach cock
weekly between 0800 hr and 1000hr for seven
wceks in each season. Reaction time of each cock
was recorded with a stop watch. Ejaculates were
subjected to both physical and chemical
evaluations. Physical evaluations involved the
determination of semen colour, semen volume,
sperm concentration, progressive sperm motility
and percentage abnormal sperm as described by
Zcemjanis (1970). After the physical evaluation,
the remaining portions of scmen of cocks in each

TABLE 1. Average daily minimum and maximum temperature and relative humidity during the
experimental period.
Season Daily Temperature (°C) Relative Humidity (%)
min max 6am 6pm
Early rain 22.40 30.58 79.11 70.29
Late rain 20.61 29.08 78.75 83.13
Earty dry 22.32 3141 78.09 66.87
Late 22.56 3.4 77.80 57.01

Source: Meteorological Station. UNN [Linkage Farm
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group were pooled and centrifuged at 3000g for
10 minutes to obtain the seminal plasma. These
were stored frozen at -15°C until required for
chemical analysis. The total protein in the semen
was determined using SP400 UV\VIS
spectrophotometer at 750nm (Lowry et al 1951)
whereas colorimetric procedure of Lindner and
Mann (1960) was used to determine fructose
concentration in the sample. Chloride ion in the
sample was determined by Voldhard method
(Pearson, 1976), while cations in the sample were
evaluated by the method of Quinn et al., (1966)
using the atomic absorption spectrophotometer.
Data were arranged in a 3 x 4 factorial arrangement
and analyzed using SPSS (2001).

Results and Discussion

A total of 1000 samples were analyzed out of
1344 ejaculates collected, 344 ejaculates being
considered unfit for analysis. Results on the
physical and chemical characteristics of semen
of the three phenotypes are summarized in Tables
2 and 3. Results showed a significant (P<0.01)
seasonal effects between breeds in reaction time.
Naked neck cocks were ejaculated at a relatively
shorter time than the frizzle and normal cocks
during all the seasons. However, during the late
rainy season, ail the cocks were e¢jaculating at
relatively the same time interval, implying that
the cocks reacted faster during the cooler periods
of the vear. A longer reaction time was generally
observed in the cocks at late dry season. This
implies that generally, the high environmental
temperatures prevalent during this period
affected the ability of cocks to ejaculate even
though the three phenotypes reacted differently.
A highly significant (P<0.01) seasonal influence
was obscrved in ejaculate volume, sperm
concentration, sperm motility and total sperm
among the phenotypes. Phenotypes by season
interaction was also significant (P<0.01). The
ejaculate volume of normal cocks during early
rain and early dry seasons were higher than

ejaculates obtained during late rainy season.
Ejaculate volumes of naked-neck and frizzle
cocks were not significantly atfected during the
early rainy seasons. The cocks produced larger
ejaculates in late dry season than the other
seasons. Results also showed a general
reduction in ejaculatc quality of cocks of all
phenotypes in the late rainy season. This
observation is in accord with those of Bonadonna
and Pozzi (1959). Saied and Al-Soudi (1975) and
Egbunike and Nkanga (1999). The observed
variations in ejaculates quality among seasons
may be a reflection of seasonal changes in
spermatogenesis and semen production which
according to Onuora (1982) would be expected
as a result of some changes in day length during
different seasons. It has been observed by Saied
and Al-Soudi (1975), Egbunike and Nkanga
(1999), that the dry season period has a positive
effect on sperm production of cocks as a result
of increased photoperiod, which normally occurs
during dry season in the tropics. This may
account for the increase in ejaculate quality
observed in the dry season. According to Parker
et vl (1942), Saied and Al-Soudi (1975) after
exposure of cocks to light for prolonged period,
sperm production cventualtly declines probably
as a resull of testicular rest or reduced feed intake
or both.

Although there were no significantly season x
phenotype interaction, naked-neck and frizzle
cocks had significantly more (P<0.05) abnormal
sperm cells in the late dry and late rain/late dry
seasons. respectively. In contrast, normal cocks
had its highest abnormal sperm cells during early
rainy scason. However, within breeds differences
in abnormal sperm cells were highly pronounced.
Furthermore, in all the phenotypes, there were
significantly (P<0.01) more sperm cells in the
ejaculates during late dry season. It is therefore
likely that the high proportion of abnormal sperm
cells in ejaculates obtained in the late dry season
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Table 2: Effect of season on physical characteristics of cock semen

Phenotypes
Parameters Season Naked-Neck Frizzde Nornua Overall.
Reactiontime  ER 12.11 = 0.41° 14.46 % 0.55" 14.23+0.59° 13.60+0.527
{(seconds) LR 13.09+0.58 14.20 +0.58 12.39+ 054 14.89 £ 0.57"°
ED 12.39 = 0,42 13.75 £ 0.52% 1446+ 057 13540507
LD 13.20+ 047 14.32 £0.52° 15.730.48° 1445+ 049"
Overall 12720475 14.18+0.54™8 15.46 £0.55™ 123052
Ejaculate ER 027x001® 02400017 0.24 £ 0.01® 0.25+0.01"
Volwme (ml) LR 0.24+0.01° 0242008 0.20 £ 0207 0.23+0017
ED 0.30+ 001" .30+ 0.01° 0.24 + 0.01® 0.28+0.01"
LD 0.42+0.01" 0.38 £ Q.02 0.35+ 001 0.39£ 0,01
Overall 0310017 029001 0260017 0290017
Sperm ER 235008 221 +0.04 2.17+0.04° 2.2440.05™
concentration 1.R 20500480 212.£004® 1.76 £ 0.05* 1.98t0.04™"
(x 10°/mil) ED 301 £0 (¢ 277+ 007 2.53 £0.07¢ 2.7740.06™"
i.n 2.76 £ .06 3.03£0.09° 2.47 + 0.06" 2.57H.05"
Overall 2542007 2.53£0.06" 2234006 2.43+006"
ER 67.59 £ (.85 71.88 + .08 67.59+0.85° 69.02+0.93"
Sperm motility LR 69.46 + 0.8 69.02 £ 0.81° 67.77 £0.94 68.75+ 0.88™
(Vo) ED 69,20+ 0.97 69.20 + 097" 67.41 £ 1.00 69.08 + 0.98™
L.D 72.774 0.72% 72.50+ 0.6%° 6893+ | 19° 71.40 £ 0.87"
Overall 70.11 == 0.86" 70.65 +0.89" 67.92 4- 0,500 69.56 + 0.92NS
Total sperm ER 0.64 =1.03" 0.55£0.03% 0.52+0.03% .57 +0.03"
(x10°%) LR 0.50 £1).02% 0.5] +0.02° 0.38 +0.01° 0.46 +0.02"
ED (.89 £1).04™ 0.83+003° 0.60+0.03% 0.77 +0.03"
LD 1.18 £ 0.05% 18 +£0.05% 0.88 £ 0.04% 108 +0.05"
Overall - 0810047 0.77+ 003" 0.59 £ 003" 0.72 + 003"
Total motile ER 0.18 £0.01°® 0.17+001™ 0.16 +0.01% 0.1720.07
sperm (10°) LR 0.16 +0.01" 0TI 0.14 = 0.03* 0.16£0.01"
ED 0.21 +001° 021 £001° 0.16+0.01® 0.19+£0.017
LD 0.30 £ 0.0I° 028 +001% 0.24£0.01% 0.28+0.01°"
Overall 0.22 00" 021 =001 0.17 0027 0.20 £0.017
Abnormal sperm ER 8.00=0.34" 7.88 +032° 959047 8.49+0.38"
(%) LR 8.77+0042° 852+ 048" 764058 8.31+ 043
ED 834+041° 8 10+042° 7.70+ 039 8.04 £ 041™
LD 098 + (146" 016+0.52™" 8.20x0.39° 921 £0.46
Overall 8770417 849 041 828+ 041" 831 +£0427

E.R - Early; L.R-Late rain, E.D-Early; L.D Late dry.
ared- row and column means with different superseripts are statistically different at 1% or 5%

* - P<0.05.

** - P<0.01,

NS -- Not significant
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Table 3: Effect of season on chemiecal characteristics of cock semen

Phenotypes

Paraneters Seasorn

(mg/100m) MNaked-Neck Frizzie Nornnl Overall

Total protein ~ ER 2374+ 1.46° 2432+ .54 248 = 1107 235 £1.37°
LR 24,14+2.23 W4+ 121° 22.26+1.03° 23.02 % 1.49°
ED 47.90+1.79° 45,11+ 1,98 45.66+158 46,22+ 1.77°
LD 49.07 127 46914245 4953105 4850+ 1.5
Overall 3621+1.607 347541807 3408+1.18" 3531+ 156

Chloride ER 3.55£049 3.89+032" 3.90-£0.28 3.78+£036™
LR 349+05% 3324037 3. 73L£031° 3.51 041
ED 6.87+247 LD 4.890+228 5.24+229°
LD 1.90+0.79 127 =040° 1.560.3¢ 1.58£0.50™
Overall 395+1.08 3.11+080 3524079 3.53+0.89"

Sodium ER 17.39+£0.09° 17.34+0.07° 17.38+0.05° 17.37£0.07°
LR 15.00+0.39° 16.04+0.90" 14.87+0.66" 15.60 = 0.65™
ED 436+0.13° 4214015 4.46+0.13° 134+ 044
LD 4.69+0.42° 4494026 4.19+0.14° 445 +027°
Overall 10.58£0.26 10.524:1.357 10.22+025" 10482 £ 0.2

Potassium ER 16.82+1.21" 15.6741.77 18.16+0.40° 39+ L13°
LR 13.74 =127 13.89+ [.58 16.8140.63% (481 £ 1.16™
ED 13.17£0.80° 13.26=0.84 14.8740.84° 13.77£0.83°
LD 10.67+0.92° 12,80+ L.O2 L1.53£1.12° 11.66+ 1.02°°
Overall 13.60+1.05 13.91= 130 1534075 14.28 + 1.04°

Caldum ER 298058 330030 3.70+049 3.35+0.46°
LR 2.42+049 2.94+0.19 3244027 2.87+0.32°
ED 0.59+0.07 042 +0.07° 0.46+0.07 0.49+0.07"
LD 0.66+0.10" 0.6340.13" 0.60+0.17 0.60£0.17°
Overall 1.92+031 1.84£0.17" 2.00::025" 1924025

Miagnesium ER 3.57+021° 3.074033" 3.79+0.19" 3.48+024°
LR 3.07 £0.14 286027 3324019 3.0£020°
ED 504+043" 4.16+0.50° 433+£0.16 4.51+038™
LD 47840250 4394034 4.90+041° 4.43+038°
Overall 392026 362036 4004024 388020

£.R - Early: L.R-Late rain, E.D-Early; L.D Late dry.

=il row and column means with different superscripts are statistically different at 1% or 3%
* - P<Q.035.

** - P<0.01,

NS - Not significant
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may be associated with high yield of sperm cells
recorded during this period. Generally, naked-
neck and frizzie cocks produced better ejaculates
than their normal counterparts even in the dry
season. This supports the view of Yunis and
Cahaner (1994) that naked-neck and frizzle genes
increase the critical upper limits of the body
temperatures thereby promoting appetite even
under heat stress.

The chemical characteristics of the semen of the
three phenotypes (Table3) revealed that seminal
protein rose significantly during late dry season
above other seasons. According to Voglmayr and
Ghandi (1978), protein in semen coats
spermatozoa thereby stabilizing sperm cell
membranes against adverse storage effect. [t may
be necessary to infer that the high seminal protein
observed in late dry season might be a
mechanism for cushioning the effect due to high
environmental temperature experienced in that
period. However, cations and chloride
concentrations in the semen were generally and
significantly lower during the late dry season
than at most other seasons particularty sedium,
potassium and calcium which have serious
implications for ccll membrane action and
electrical activity at the cellular levels. This is in
conformity with the report of Mann (1964) that
breed and season influence most chemical
characteristics of cock semen. The low totai
protein observed in this study during the rainy
season suggests decreased epididymal duct
contribution to the ejaculate. It is likely that high
environmental temperature and low relative
humidity experienced in the dry season interferes
with mechanisms involved in maintaining a
balanced osmotic condition in ejaculated semen.
This is because the influx of these ions into and
¢fflux out of the spermatozoa are known to
interfere with sperm viability (Quinn ef a/ 1966).

Conclusion

This study has shown that semen quality of
naked-neck and frizzle cocks was not adversely
affected by the prevailing hot dry season
temperatures as they did to that of normal cocks.
Therefore, their inclusion in any breed
improvement programme aimed at producing
adaptable meat or egg type chickens suitable for
use in the hot humid tropics would be beneficial.
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