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SUMMARY

THE study involved 48 adult cocks from four
breeds namely, White Rock (WR), Rhode Island

weight (25.06g) while NIB had the lightest (16.549).
These weight accounted for 1.04% and 1.22°% of
the liveweight respectively while the specific
fao:lstyofthetuﬂsfmmMetwobrudsm

The volume (0.63ml vs 0.33ml) and progressive
motility of the spermatozoa (63.34 vs 58.12%)
were highest in the WR and lowest in the NIB
while sperm concentration (3.03 vt 2.43 x 109)
was highest also in the WR but lowest in the WL.
These semen
influenced by breed and time of ejaculation except
with the volume in which the time effect was
insignificant.

INTRODUCTION

MorE poultry breeders, like breeders of
the bigger farm animals, are now exploit-
ing the advantages of Artificial Insemina-
tion in the reproduction of their breeding
stock. It has therefore become necessary
to understand and then improve the
semen of cocks towards an improved Al
programme in poultry. It is also neces-
sary that any such programme should
always include indigenous breeds as these
are known to possess some innate resis-
tance to certain local disease in addition
to a high degree of adaptability to the
prevailing climatic conditions.

There has been an appreciable amount
of work on semen production and quality
in a variety of poultry breeds. Semen
production is highly correlated with breed
(Boone and Hughes, 1969; Saeid and
Al-Soudi, 1975), body weight (Williams
and McGibbon, 1956) and testis size
(Burrows and Titus, 1939) while seasonal
variations have been reported (Wheeler
and Andrews, 1943; Polge, 1951 ; Karmar
and Badreldin, 1959 and Saeid and
Al-Soudi, 1975). Also similarity in semen
quality between local Iraqi cocks and
some popular imported breeds has been
reported by Saeid and Al-Soudi (1975).

This study is thus aimed at collecting
data on the testis and semen characteris-
tics of the Nigerian indigenous breed and
to compare these to those of the three
most popular exotic breeds.

MATERIALS AND METHODS

Forty-cight adult cocks consisting of
twelve of each of four breeds, Rhode
Island Red (RIR), White Rock (WR),
White Leghorn (WL) and the Nigerian
indigenous breed (NIB) were used. They
were all raised in the Teaching and
Research Farm of the University of
Ibadan, where they were housed indivi-
dually in cages (46 x 46 x 25 cm) and fed
ad libitum on normal breeders’ ration
vontaining 18 % crude protein. The mean
age of the animals was nine months
(Range: 8-9.5 months) while their live-
weight ranged from 1.0 to 2.6 kg.
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Semen was collected by the massage
method (Lake, 1962) from three cocks
per breed in the morning (0900 — 1000
hr.) and another three in the afternoon
(1400 — 1500 hr.) in a random rotation
(between the AM and PM collections)
such that every cock was ejaculated at
48-hourly intervals. The birds were so
treated for two weeks prior to the experi-
ment. The semen was collected directly
into a graduated collection tube from
which the volume was read directly to the
nearest 0.1 ml. From the 244 successful
ejaculations, sperm counts were done
haemocytometrically while the abnorma-
lities were determined from eosin —
nigrosin — stained smears according to
McNitt and First (1970) and classified
according to Blom (1948).

After the last ejaculation, all the cccks
were killed and tneir testes were quickly
removed. These testes were then weighed
and their volume determined by water
displacement. The data were subjected
to analysis of variince and correlation
analysis according to the standard proce-
dures (Steel and Torrie, 1960}.

RESULTS AND DISCUSSION

The mean liveweight and testis charac-
teristics for each breed are summarised in
Table 1. The WR cocks were the heaviest
(P< 0.05) and had the largest paired
testes weight (P < 0.05) while the NIB
cocks, which had the smallest testes, were

the lightest. On the other hand, when
the testes were considered in relation to
the liveweight, it was observed that the
NIB testes accounted for 1.229% of the
liveweight while for WR, RIR and WL
the respective values were 1.04, 1.02 and
0.98. These differences were however
not significant. Although the specific
gravity of the testis was similar in all four
breeds, the daily output of spermatozoa
per gram testis weight was highest in the
WR with 75.02 x 10 sperm and lowesi in
the WL cocks with 48.25 x 10¢ sperm,
That the heaviest birds had the greatest
sperm output suggests that sperm output
was dependent on liveweight.

Table 2 shows the correlation between
the liveweight and both the semen and
testis characteristics.  Liveweight and
semen volume were highly significantly
correlated thus confirming earlier sreports
(Boone and Hughes, 1969 and Saeid and
Al-Soudi, 1975). Also paired -testes
weight was highly related to semen
volume. These facts therefore buttress
the view of Kamar and Badreldin (1959)
that heavier birds are able to produce
larger amounts of semen partly because
they possess larger reproductive organs.
However, sperm concentration was
unrelated to semen volume and progres-
sive motility but was negatively related to
sperm abnormality, suggesting that large
ejaculates do not necessarily contain
more abnormal sperm than smaller ones.

TasLE 1
Liveweight and testis characteristics of chickens

BREEDS
Characteristi
i White Rock Rhode Island Red  White Leghorn  Nigerian Breed
Liveweight (kg)* 242 2.09 1.87 1.35
Ve s.e.g ( .g.) s 0.27 0.12 1{8)%2 12{;5‘
Paired testes weight (g)* 25.06 21.36 5 :
s.e. 5 ~ .(‘g) 252 2.;2 0294;2 122%%
Testes/Liveweight (%) 1.036 1.022 j .
Testis volume (ml)* 11.96 10.29 8.62 7.89
s.e. 1.23 1.28 1.14 1.20
Testis specnﬁc grawty : 1.048 1.038 1.058 1.048
Daily sperm output per gram testis
wégtﬂ (,?1106)* " : i 75.02 71.63 48.25 55.74
s.e. denotes standard error.
* (P< 0.05)
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TABLE 2

Correlation cocfficients for liveweight and testis and semen characteristics in chickens

n

Dependent characteristics

Independent characteristics

1 2 3 4 5 6
i i -0.05 —
1. Liveweight - — 0.20 g.57** 0.25 s
2. Paired testes weigh — - 0.71%* —g:g —gg =
3. Ejaculate volume — —- — 5 o3 oG
4. Progressive motility — — = - 0. .o
5. Sperm concentration . —_ — = == s 0.4
6. Sperm abnormalities .. — — —_ —_—
** P<Z0.01
* P<0.05

The effects of breed and time of ejacu-
lation on semen characteristics and sperm
output are summarised in Tables 3 and 4.
Both semen volume and the progressive
motility of the spermatozoa followed .a
similar trend in which the heavier birds
recorded higher values than the lighter
birds. In addition to their large semen

volume, the WR cocks preduced more
concentrated semen which however con-
tained the least amount of abnormal
sperm compared to the other breeds.
This implies a greater and more efficient
spermatogenic ability of the WR cocks
which would apparently further account
for the larger semen produced by these

TABLE 3
Influence of breed and time of ejaculation on semen characteristics and daily sperm output in chickens

BREEDS +
Characteristics
Time White Rhode White Nigerian Mean PeZ
Rock Island Red  Leghorn  Indigenous
Breed
Volume (ml) AM 0761007 0.6710.06 0.35+0.04 029+0.03 0.52+0.12
PM 0491005 053£0.06 0.36+0.05 03710.03 044+0.04 B—0.010
Mean  0.63£006 060005 0351003 033+0.02 0.1840.08 T—ns
Progressive AM  65.00£7.63 6643£7.12 59.2919.65 61.23+7.45 62.99+1.65 B—0.025
Motility (%) PM  61.67£8.91 59.17+12.27 59.17£11.79 55.00+8.36 58.75+1.38 T—0.001
Mean  63.3415.58 62.8046.61 59.23+7.19 58.12+5.40 59.81+1.36
Sperm Constra- ~ AM  3.17£0.25  2.6230.1  2.594021 2.96+0.64 284+0.14 B_0010
tion (X109)/ml PM 2.88£0.57 2.56+043 22710.16 254033 2.56+0.12 T—0.010
Mean  3.03:0.30 2.5940.29 2434013 2754035 2.70+0.13
Daily Sperm AM 2471034 1.804044 093+0.15 0914024 1.53+038 B—0025
Output (X109) PM 1.2940.18  1.26£0.20 0.83£0.15 0.9240.12 1.08+0.12 T—0.050
Mean  1.88£025 1.5340.24 0.88+0.10 092+0.13 1.30+0.24
Sperm AM 10781309 12.05+1.73 11.1743.12 10.89£3.40 11224029 B—ns
Abnormality (%) PM 9.57£1.60 14224271 10.29+1.61 13.52+2.98 11.9041.16 T—ns
Mean 10.13£1.59 13.14£1.58 10.69+1.61 12.31+2.17 11.57+0.70

+ Values are means and standard errors.
*Band T are breed and time eifects respectively.
ns signifies non-significant differences.
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TasLE 4
Influence of breed and time of ejaculation on the amount and type of abnormality
of sperm cells in chicken ejaculates
BREED
Relative
T'ype of Time White Rhode White Nigerian Mean  frequency
Abnormality Rock Island Red  Leghorn Breed (%
HEAD (%) a.m. 7.2241.22 9.56+1.24 7.56+146 6721229 7.77+0.58
p.m. 6.67+1.23 10.33+1.78 7.48+1.55 10521242 8.75+0.98 71.39
X 6.92+0.83 9.95+1.04 7.51£1.02 8.77+1.70 8.26+0.61=
TAIL (%) * a.m. 239+1.54 1.67+1.22 261+1.71 261+1.11 232+0.22
p.m, 1.574046 1.06+0.26 1.86+091 1.33+0.54 1.46+0.17 16.16
X 1.9540.73 1.3640.60 221+0.89 1.92+0.59 1.87+0.35
Mid piece (%) a.m, 1.34+0.76 1.00+0.33 1.0040.55 1.55+0.74 1.22:+0.14
p.m. 1.33+064 283+1.17 095+033 1.67+0.68 1.70+0.41 1245
X 1.26+048 1914064 0971028 1.61+048 1.44+024¢
TOTAL (%) am. 10.78+3.09 12.05+1.73 11.1743.12 10.8943.40 11.22+0.29
p.m., 9.57+1.60 14224271 1029+1.61 13.52+298 11.90tl1.16 100.00
X 10.13+1.59 13.14+1.58 10.69+1.61 1231+271 11.57+0.87

* Time of ejaculation significantly influericed the tail abnormalities (P <0.01)
a,b,c: These values differ significantly (P <0.005).

birds. Thus the daily sperm output per
gram testicular weight was highest in the
WR birds with a mean of 75.02 million
sperm as compared to 71.63, 55.74 and
48.25 for RIR, NIB and WL cocks
respectively. Progressive motility, sperm
concentration and daily sperm output
were significantly influenced by both
breed and time of ejaculation. While
semen volume was highly affected by
breed, neither breed nor time of ejacula-
tion had any effect on the total sperm
abnormality of the ejaculated semen, the
most common of which were primary and
consisted of small, large and malformed
heads.

Closer observation, however, revealed
that the head, tail and mid-piece abnor-
malities occurred at different frequencies
(P< 0.005).. Only the tail abnormalities
. were however affected (P < 0.01) by the
time of ejaculation, with there being
more tail abnormalities in the mornings
than in the afternoons (Table 4) The
values of the different abnormality types
were within the ranges found to be com-
patible with good fertility by Lagerlof
(1934), Blom (1948) and Rollinson (1951).
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It is worth mentioning that the variabi-
lity in all the characteristics, as evidenced
by the standard errors of the means, was
low and uniform among all the breeds.
This suggests that the three exotic breeds
had become adapted to the humid tropi-
cal condition. The results have also
shown that the Nigerian indigenous cocks
produce less semen than the much heavier
White Rock and Rhode Island Red
cocks. However, when compared with
the White Leghorns, which are in the
same liveweight range, the NIB cocks
were similar in daily sperm output but
better in the efflciency of sperm output
and daily sperm output per gram testicu-
lar tissue.

It can thus be concluded that the
Nigerian indigenous cocke ~nder good
management can prodi d quality
semen comparable with tha. irom exotic
poultry breeds.
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