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ABSTRACT

This experiment is conducted to evaluate semen quality of five different cockerel
breeds used in poultry industry in Nigeria. The ultimate aim is to improve the
production efficiency of meat and egg in the poultry industry. The differences
between breeds were determined by evaluating the semen, microscopically
checking for motility, sperm concentration, and sperm morphology and life to
dead ratio. Five different chickens namely Hubbard, Dominant brown, Isa white,
Yoruba Ecotype and Fulani Ecotype were used. Comparative evaluation of the
semen was performed in 25 cockerels (Five per breed). Semen was collected
twice per week for seven weeks. The eosin-nigrosin staining techniques were
used microscopically to eval uate the morphology of the sperm from the different
breeds. The fresh semen parameters evaluated were gaculate volume, sperm
concentration, the percentage live and dead sperm, sperm motility and sperm
abnormalities. The study shows a significant difference (P < 0.05) between the
gjaculated volumes, sperm concentration, active and sluggish spermcells. There
is no significant difference (P > 0.05) in all the semen abnormalities and sperm
motility. Hence, Fulani Ecotypes were significantly different in terms of body
weight, low spermabnormalities; high gjaculate volume of semen and high relative
motility. Despite the fact that it is an indigenous local breed of poultry found in
Nigeria, Fulani Indigenous breeds are recommended for semen production if
adeguate management practices are in place. This will reduce the cost of
importing exotic breeds used for breeding.
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INTRODUCTION
Theassessment of semen quality characteristicsof poultry birdsgivesan excellent indicator
of their reproductive potential and has been reported to beamajor determinant of fertility
and subsequent hatchability of eggs(Peterset al., 2004). Fertility and hatchability onthe
other hand arethe major determinant of profitability in the hatchery enterprise. Semen
qudity remainsoneof themost important characteristicsthat determinefertility inthemae.
Itisimportant to characterize the quality parametersin termsof semen volume, semen
colour, sperm concentration, sperm motility, sperm viability and morphology. Inall poultry
species, semen quality parametersvary with theage of themale, leadingto aprogressive
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declineinfertility with age (Kotlowskaet al ., 2005). Thisstudy focuseson the comparative
evaluation of semen quality (using standard techniques) in different breedsof cockerels
commonly used in poultry Industry in Nigeria, with the ultimate aim of improving the
production efficiency (meat and egg).

MATERIALSAND METHOD

Thisstudy wascarried out in LadokeAkintolaUniversity of Technology Teaching and
Research Farm Ogbomoso and Fol Hope Farm Limited Breeders Farm, Kilometer 3,
Old IfeRoad, Hope Road Alakia, Ibadan. The eval uation and analysisof the semenwas
doneat L adokeAkintolaUniversity of Technology Hedlth centreand D’ AlAmeen Medical
L aboratory Elekuro Ibadan. Different poultry cockerel breedsnamely; Dominant brown,
Hubbard, Isawhite, Fulani ecotypeand Yorubaecotype (their body weight wasdetermined)
were used for the collection of semen at regular interval sovertimefor microscopic sperm
evaluation. All cockerelswerekept inindividua battery cages(Plate 1, 2 and 3) and some
wererai sed under deep litter system provided with adiet of breeder mash and water ad
libitum.

Semenwas collected from each cockerd twiceweekly, using themassage method.
Each cock was massaged at the back and stroked closeto itstail whiletheinseminator
applied aslight finger pressure around the base of thetail. The phallusthen becomes
erected within the cloaca. Pressure was applied around the cloacaand thetail flattened
towards the back of the bird, causing the phallus to protrude from the cloaca. The
inseminator’sthumb wasthen pressed on the birds abdomen directly beneath itsvent.
Thiscaused semen to be rel eased from the ductus deferensa most immediately and the
inseminator gently squeezesthe semen from the swollen papillae at the base of the phallus
intoaconical graduated collection tubeto read up the volume semen per g aculate. During
semen collection, the semen collection tubeswere maintained between 38 - 42°C, until
microscopically evauated for ssmen quality. Thesemen of dl thestrainswasanayzed for
their quality and evaluation by examining thefollowing:

Motility: A drop of semen with the aid of amicropipette was placed on amicroscope
dide, which wasthen covered with aglasscover dipto spread the semenin order to have
a uniform thickness and to prevent drying. It was then placed on a microscope for
examination. A magnification of x 400 wasused. Several fieldswere examined and an
estimateto the nearest 10% of motile sperm was made. Themotility determination was
carried out by taking into consi deration subj ective measurements based on the judgment
of individua smaking the determination and finding the average moatility for each strain of
chicken. Motility of semen sampleisexpressed asthe percentage of cellsthat aremotile
under their own power.

Livetodeadratio: A drop of the semen with the aid of amicropipettewasplaced ona
microscope slide, and adrop of eosin-negrosin stain was added and smeared and air
driedimmediately and viewed under microscopeat 400 magnifications.

Morphology: Thisisused to check for abnormalities of the spermatozoawhether both
primary and secondary abnormdlitiesare present (Head abnormadlities, Tail abnormalities,
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Mid piecesabnormadlitiesand other abnormalities). Thesewereexamined under microscope
at 400 magnifications.
Sperm count/ sperm concentration: The semen concentration was measured using the
direct cell count method. Here, hemocytometer which was used for counting blood cells
wasused. It congstsof specialy designed didesthat contain two counting chambersand
two dilution pipettes. The counting chambersare 0.1mm and havearuled areaon the
bottom of the chambersthat is 1.0mnv, the squareis sub divided into 25 smaller squares.
Thedilution rate of semen and forma-salinewas 1in 19 drops. The diluted wasthen
picked using amicropipette. One drop of the diluted semen was them dropped on one
end of the hemocytometer and also on the other end and thiswas allowed to settle. The
|oaded hemocytometer was then placed on the microscope at amagnification of x400.
The spermatozoa shead that fall swithin the sub-divided smaller squares at thefour edges
and centre of the hemocytometer iscounted and the average per strain/breed wasfound
based on thejudgment of theindividual s making the determination. The concentration of
sperm/semenwasfound using theformula:
Concentration = Cells Counted x Dilution Ratex Depth of Hemocytometer

Number of Squares Counted

All datacollected were subjected to analysisof variance using thegenera linear Model
procedure of the statistical analysssystemversion 6 (SAS, 2002).

RESULTSAND DISCUSSION

Theevaluation of semen quality isof utmost importancefrom the point of implementing
Artificid Insemination (Al) to obtain fertility. Itisknown that ssmen originated from different
breedsof chickenwhich vary in many respects. Semen characteristics of the 5 breeds of
chicken are set out on tables 1, 2 and 3. The differences in the body weight for the
different breeds of cockerel, jacul ate volume, sperm concentration, estimated sperm
motility, percentagelive sperm and dead sperm, active sperm cell, duggish sperm cell and
abnormal sperm (head, mid-piece, andtail) between all collected semen sampleswere
satisticaly different (P< 0.05). Themean set out ontable 1 reveal significant differences
between the body weight of the Dominant Brown, Hubbard, | SA White, Yoruba Ecotype
and Fulani Ecotype. Hubbard and Yoruba Ecotype werethe heaviest and lightest breeds
respectively when compared to the other breedsof chicken (with corresponding val uesof
2.35+ 0.05kg, 5.06 £0.09kg, 2.59+£0.06kg, 1.78 + 0.04kg, 2.07 + 0.07kg respectively).
Similarly, Hubbard produced the highest g acul ate volumefoll owed by the Fulani Ecotype,
| SA White, Dominant Brown, and YorubaEcotype respectively (0.59 + 0.04ml, 0.50 +
0.05ml, 0.42+ 0.02ml, 0.32 + 0.03ml, 0.24 £ 0.02ml). Theresultsontable 2 revea no
sgnificant differencein spermmotility, live sperm cells, dead sperm cellswhilegacul ate
concentration, activeand duggish motile sperm cell weresignificantly (p < 0.05) different
between breeds. Table 3 reveal sthat thereisno significant differencein sperm head, mid
piece and tail abnormality between the breeds. Hubbard was highest in sperm head
abnormalitiesfollowed by Dominant Brown, Fulani Ecotype, |SA Whiteand Yoruba
Ecotype (with corresponding values of 56.67 + 6.80, 55.83 + 7.80, 53.33+ 3.17,49.17
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+15.83, and 49.17 + 8.00 respectively). | SA Whitewashighest inmid pieceabnormaities
followed by Dominant Brown, Yoruba Ecotype, Fulani Ecotype and Hubbard (with
corresponding valuesof 10.83 + 2.39, 9.17 + 2.39, 8.33+ 3.33,8.33+ 2.47, and 8.33
+2.11). ISA Whitewashighest intail abnormalitiesfollowed by Yoruba Ecotype, Fulani
Ecotype, Hubbard and Dominant Brown (with corresponding values of 43.33+ 7.15,
41.67 + 5.87, 38.33 + 8.91, 35.83 + 8.31 and 35.83 + 7.46).

Body weight may be agoodindicator of semen volume and semen concentration
insome cockerd breeds. Generally, poultry breedswith heavier body weight have been
found to havelarger testesand produce more sperm cell during spermatogenesisand thus
resulting in a higher semen concentration (Adeyemo, Longe and Adejumo, 2007).
However, it was al so observed that cockerel with ahigher body weight produce g aculate
of greater volume but alower sperm concentration. Inthisstudy, the body weight showed
effect on semen volume, asthe Hubbard with the heaviest body weight (5.06 + 0.09kg)
recorded a higher g aculate volume when compared tothe Yoruba Ecotypewith the
lightest body weight (1.78 + 0.04kg) that recorded theleast g aculatevolume. Theoverall
reported average g acul ate volume of cockerelshave been quoted as0.7ml for different
poultry breeds (Tuncer, Kinet, Ozdogan and Demiral, 2006; Tuncer, Kinet and Ozdogan,
2008). All the breeds of gjacul ate volumesrecorded in thiscurrent study werelessthan
this0.7ml and there may be many reasons contributing to theselower semen volumes, for
example, breeds, age, individua differences, excessive stimulation, body weight, season
and many environmental factorsincluding management and humanfactor.

Thesignificant differencesin the semen concentration of the gjaculatesmay be
attributed to thefact that the breeds used were from different genetic linesand differ in
productiontraits. The genera sperm concentration may further depend on thefactorssuch
as breed, age, season, individual performance and semen collecting frequency. The
significant differences between the active and duggi sh sperm cellswere probably dueto
season, light intengity and relative humidity asreported by (Machebe and Ezekwe, 2005)
and (Obidi et al., 2008). Sperm motility wasfound to belower when semen wasdiluted
with thecryoprotectantslikeegg yolk, dimethyl sulfoxide (DM SO) or dimethyl acetamide
(DMA) prior to freezing. This shows that the deleterious effects of a diluents and
cryoprotectant can have on sperm motility and viability of cockerel semen prior to
cryopreservation (Baguio and Capitan, 2008). Other researchers have reported the
percentage of motile spermto vary between 70.1 + 0.6% and 67.9 + 0.5% for cockerels,
whichisvery smilar tothefindingsof thisstudy. Season affects semen production, sofor
exampletherainy season has been shown to favour therate of spermatogenesis. The
percentage of live sperm recorded was high, ranging between 67.00+3.30%and 73.40 +
2.04%. The most frequent sperm abnormality recorded in this study wasin the sperm
mid-piece (8 to 11%), followed by the sperm head (49 to 57%), and tail (39 to 43%)
Tselutin, Seigneurinand Blesbois(1999) report that the number of live sperm without any
abnormality in cockerel semen varied from 91 to 94%, whichiscontrary to theresults of
this study. However, Siudzinska and L ukaszewicz (2008a) recorded 58 to 70% live,
morphologicaly normal spermwhileLukaszewicz (2002), L ukaszewicz and Kruszynski
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(2003); Lukaszewicz, Jersey, Partykaand Siudzinska (2008) 70to 80% livenormal sperm,
whichisagain more cons stent with theresultsobtained in thisstudy. The percentage dead
sperm recorded during semen collection of 5 poultry breedsranged between 1410 27%,
whichwashigh, andismore cons stent with the 13 to 30% in this study (Suidzinskaand
L ukazsewicz, 2008b). The higher number of dead sperm recorded inthisstudy may be
attributed to season (cold weather and high relative humidity) and light intensity, and
temperature changes.

CONCLUDING REMARKS

Theeva uation of semen quality isof utmost importancefrom the point of implementing
Artificid Insemination (Al) to obtainfertility. Itisknownthat semen originated from different
breedsof chickenwhichvary in many respects. Thisstudy eva uated semen quality of five
different cockerel breedsused in poultry industry in Nigeria. The sperm eval uation of the
semen samplesof thefive breedswere g aculate volumeranging from 0.24+0.02to 0.59
+0.04ml, sperm motility from 66.67 +2.47 to 74.17 +3.00%, sperm concentration (x10°
sperm/ml) 333.67 £9.55t0666.17 +70.16, percentage live sperm from 67.00£3.30to
73.40£2.04%, percentage dead sperm 13.00 +0.30 to 30.00 £0.47%. Head, mid piece
andtail abnormalitiesof thefresh semen of thefive breedsranged from 49.17 £8.00 to
56.67 +6.80, 8.33+2.471010.83+2.39, and 35.83 +7.46 t0 43.33 £7.15% respectively.
Generdly, it wasobserved that poultry breedswith heavier body wel ght have been found
to havelarger testesand produce more sperm cell during Spermatogenes sand thusresulting
in ahigher semen concentration. Hence, Fulani Ecotypeswere significantly differentin
termsof body weight, low sperm abnormdlities; high gjaculate volume of semenand high
relative motility. Despitethefact that it isanindigenouslocal breed of poultry foundin
Nigeria, Fulani Indigenous breedswererecommended for semen productionif adequate
management practicesarein place. Thiswill reduce the cost of importing exotic breeds
used for breeding.

Table 1: Themean (£SD) seminal characteristics of semen collected from 5 cockerel breeds

Parameter s/Breeds Dominant 1SA Yoruba Fulani
Brown Hubbard White Ecotype Ecotype

Body Weight (kg) 2.35£0.05°¢ 5.06 £0.02 2.59+0.06° 1.78+0.04¢ 2.07+£0.07¢

Ejaculate Volume (ml) 0.32+0.03¢ 0.59+0.042 0.42+0.02° 0.24+0.02¢ 0.50+0.05%®

& M eanswithin each column with different super scriptsdiffer significantly (P<0.05).
Source: Experimentation, 2013
Table2: Themean (+SD) seminal characteristics of cockerel semen collected from 5 different chicken breeds

Parameters/Breeds Dominant ISA Yoruba Fulani
Brown Hubbard White Ecotype Ecotype
Estimated sperm Moatility (%) 73.33 £3.80 72.50 +3.82 74.17+3.00 66.67 +2.47 66.67 +2.47
Active Motile Sperm Cells(%) 84.17 £3.012 90.50 +2.142 74.17+2.3° 68.33+3.33" 68.33+3.33"
Sluggish Motile Sperm Cells (%) 15.83 +3.01* 9.50+2.14¢ 20.83+3.01° 35.00+3.652 35.00+£2.652
Ejaculate Concentration
(x10° sperm/ml) 555.33+45.42 666.17+70.12 333.67+9.5° 539.67+59.42 539.67+59.92
Live SpermCells (%) 69.00 +2.20 73.40 £2.04 72.00 £2.46 67.00 +3.30 67.00 +3.30
Dead SpermCells (%) 30.00 £0.47 26 £0.22 27.00 £0.46 13.00 +0.54 13.00 +0.30

ac. M eanswithin each column with different super scriptsdiffer significantly (P<0.05).
Source: Experimentation, 2013
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Table3: Sperm Abnormalities of Fresh Cockerel Semen Collected From The 5 Chicken Breeds

Parameter s/Breeds Dominant 1SA Yoruba Fulani
Brown Hubbard White Ecotype Ecotype
Sperm Head (%) 55.83 +7.80 56.67+6.80 49.17+15.83  49.17+8.00 53.33+3.17
Mid Piece (%) 9.17 +2.39 8.33+2.11 10.83 £2.39  8.33 #3.33 8.33 +2.47
Tail (%) 35.83 +7.46 35.83+8.31 43331715  41.67+5.87 38.33+£8.91

Source: Experimentation, 2013

R

Ll

Plate 3: ISA White Cockerel used for semen Collection
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