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Effectsof Mating Ratio, Cock Number in the Flock and Breeder Age
on Fertility in Thai Native Chicken Flock

Ratana Chotesangasa

ABSTRACT

Trials were conducted to determine general semen characteristics of the male native chicken and
effects of mating ratio, cock number in the flock, and breeder age on fertility in the native chicken flock.
The results revealed that the mature native male had the semen volume of about 0.4 ml/bird/ejaculation,
spermatocrit value of about 13.86-15.60%, semen concentration of about 7031-8001 million cells/ml, and
total sperm of about 2870-3200 million cells/gjaculation. The motility score and pH value were around 4-
5and7.7-8.4, respectively. Theeffect of mating ratiosonfertility of theflock wasnot significantly different
(P>0.05). The mean fertility rates measured during 35-44 weeks of (hen) age of the mating ratios of 1.7,
1:10, 1:13, and 1:16 were 88.21, 91.20, 88.20 and 79.82% ; and during 34-44 weeks of age of the mating
ratios of 1:8, 1:12, and 1:16 were 84.31, 90.84, and 81.76% , respectively.

Theevidencewhich thelower trend of fertility rate occurring inthe 1:16 flock disappeared after the
exchange of cocks between the flocksindicated that sexual competency of the male played amajor rolein
fertility of the breeding flock. Continuous surveillance on egg incubation results and immediate
replacement of theill with the healthy cocks wherever needed were suggested. Housing two cockswithin
aflock showed ambiguousinfluence. Whileit caused a decreasein fertility percentage on the 1:8 flock,
it showed noill effect at al on the 1:16 flock. Furthermore, the incidence of low fertility observed in the
1:12flock whenitssolemalewasill confirmedthat thehighfertility of theflock depended heavily on sexual
competency of the male and it could possibly have been secured if there were two cocksin the flock. The
resultsrevea ed moreof the benefit of housing two cockswithinthesameflock. Thedecliningfertility rate
of theold hensin their third year of age was greatly improved from the mean val ue of 58.32% for the flock
with one cock to 81.20% for the flock with two cocks. For the effect of breeder age on fertility, the overall
results of these experimentsindicated that the native cocks aged from nine monthsto two yearshad similar
fertilizing ability of about 80-90% whereas the native hens had their fertilizing ability decreased annually
from about 80-90% in the first year, to about 70-80% in the second year, and 60-70% in the third year.
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INTRODUCTION the male or ovary and oviduct performance in the

female and their hormonal-controlling system, but

Beingsuccessful inpoultry breedingdepends  aso on efficient management of the breeder flock.

not only on basic reproductive characteristics of ~ Application of additional daylight has long been
breeders, testicular andreproductivetractgrowthin ~ accepted as an important practice required for the
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most efficient reproductive performance of the
chicken flock. The photoperiod of about 15-16
hoursaday wasreported appropriatefor thebreeder
(North and Bell, 1990). Mating ratio of males to
females within a flock was another factor to be
considered. Themating ratiosof 1:14-16 and 1:10-
12wererecommendedfor layer and broiler breeders,
respectively (Appleby et al., 1992). Moreover, the
breeder age was aso important to the fertility of
flock. The evidence of decreasing in fertility with
increasing in age of the breeders was reported. It
was due more to the male than to the female
(Brillard and McDaniel, 1986). Becoming less
often in mating activity of the older male was
suggested to be the cause of lower fertility of the
flock (Duncan et al., 1990).

For Thai native chickenswhich are popular
for their not-too-soft and good-flavoured meat,
theirtypical characteristicsof beingwild, aggressive
and possessive of their mates and occupying areas
were relatively distinct comparing with their
commercial meat-type counterpart. Handling of
the native breeder flock may need an extra caution
and the outcome could be different from those had
been reported in the modern breeds. These
experiments were, therefore, designed to study
general characteristics of semenin the nativemale
and also the effectsof matingratio, cock numberin
the flock and breeder age on fertility of the flock.

MATERIALS AND METHODS

Experiment 1

The first experiment was carried out to
determine general semen quality of the native
chicken at weekly intervals during 35-52 weeks of
age. Fourty-four healthy Thai native cocks were
randomly allocated into 4 groups of 11 each. The
chickens were reared in cages with free access to
feed and water and under the photoperiod of 15
hours a day. Pooled semen of each group was
obtai ned twiceaweek, by meansof theconventional
abdominal massage technique. Mean volume of

the two g aculations within a week of each group
was regarded as the average pooled semen volume
of thegroup fromwhichtheaverage semenvolume/
bird/gjaculation at that age level was calculated.
Spermatocrit value of each pooled semen sample
was determined by the method of microcapillary
such as that used for the blood haematocrit
determination. For each determination, duplicate
semen sampleswerecentrifugedat 15,000, for
5 minutes. The average spermatocrit value was
thensubstitutedfor x valueintheregressionequation
of y (semenconcentration) = -0.732+0.56x acquired
earlier fromthepreviousexperiment (Chotesangasa
and Gongrattananun, 1999). The total number of
sperm/ejacul ation was obtained by multiplying the
semen concentration value by the average semen
volume/bird/ejacul ation.

Microscopic examination of motility of the
fresh semen was performed immediately after
completion of each round of semen collection.
Determination of pH value of the seminal fluid was
also conducted.

Experiment 2

The objective of this experiment was to
study theeffect of different matingratiosonfertility
in the native breeder flock. Twelve healthy males
and 138 females of the same age of 35 weekswere
randomly arranged into 4 groupsof mating ratiosof
3replications each. The 4 mating ratios of male :
femalewere1:7,1:10, 1:13, and 1:16, respectively.
Fertility was evaluated in term of percentage of
fertilized eggs, at weekly intervals, during 35-44
weeks of age. For each batch of incubation, the
hatching eggswerecollected daily and accumul ated
for 7 daysbeforeplacingthemintheincubators. On
the seventh day of incubation, all incubated eggs
were candled to identify live or dead or infertile
eggs. All eggsidentified asinfertileor deadembryo
were then break-opened to examine the germinal
disc areas to verify the result of egg candlings.
Eggswith live and dead embryos were regarded as
fertile eggs. The fertility rate was expressed as
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percentageof thefertileeggsout of thetotal number
of incubated eggs.

Experiment 3

This experiment was aimed to compare the
effect of different mating ratios on fertility in the
breeder flock similar to what had been donein the
experiment 2. The male used in this experiment
was, however, at more mature age of 74 weeks,
whereas the femal e was about the same age of 34
weeks as previously used in the experiment 2.
Twelve malesand 144 femaleswere allocated into
3 groups of mating ratios of 1:8, 1:12, and 1:16 of
4 replications each. Fertility rates of the groups
measured at 7 days of incubation were recorded at
two-week interval sduring 34-68weeksof thefemal e

age.

Experiment 4

The effects of two experimental factors, the
mating ratioswith 3levelsof 1:8,1:12and 1:16 and
thecock number intheflock with 2 1evelsof 1 cock
and 2 cocks, weresimultaneously studied. Eighteen
cocks aged 36 weeks and 216 hens aged 56 weeks
were grouped into six treatment combinationswith
2replicationseach. Thesix treatment combinations
were 1:8, 1:12, 1:16, 2:16, 2:24 and 2:32. Fertility
rates of the flocks measured at 7 days of incubation
were recorded at two-week intervalsfor the whole
experimental period of 30 weeks.

Experiment 5

Thisexperiment wasto test whether theage
of breeder hens and the cock number in the flock
affected fertility of the breeder flocks of the same
mating ratio of 1:12. Thehenswereintheir second
year (age 72 weeks), and third year (age 110 weeks)
whereasthe cockswere 72 weeksof age. A total of
18 cocks, 108 hens in their second year of laying
and 108 hens in their third year of laying were
randomly allocated into 4 treatment combinations
of 3 replications each. The four treatment
combinations were as follows : 12 second-year

hens + 1 cock, 24 second-year hens + 2 cocks, 12
third-year hens + 1 cock, and 24 third-year hens +
2 cocks. Fertility rateswere measured at two-week
intervals for the period of 20 weeks.

Statistical methods

For experiments 1, 2, and 3, a completely
randomized design (CRD) was used. Statistical
designs used for experiments 4 and 5 were 3x2
factorial experiment in CRD and 2x2 factoria
experiment in CRD, respectively. All of the data
obtained were analysed by means of analysis of
variance and the differences between means were
compared by themethod of Duncan’ snew multiple
range test (Snedecor and Cochran, 1980).

RESULTSAND DISCUSSION

Semen characteristics of the native chicken
Semen characteristicsof thenativechickens
measured at various age levels are shown in Table
1. It wasfound that the native cocks during 35-52
weeks of age had similar quality of semen, though
the semen volume and total sperm/egjaculation
tended to belower inthe younger ones. Generally,
it could be concluded that the native cocksfromthe
age of 38 weeks upwards were able to give high
quality semen similar to the more mature chickens.
Theresultsof semen measurementswereasfollows
: the semen volume was about 0.4 ml/bird/
gaculation, spermatocrit wasin therange of 13.86-
15.60%, semen concentration was about 7031-
8001 million cellgml, and the number of total
spermwasin therange of 2870-3200 million cells/
gaculation. Therather low values observed at the
52 weeks of age were, however, not included into
the calculations since they could by erred by the
long pause period (8 weeks) prior to the last
collection time. Therewas clear evidence that the
semen collected at a rather low frequency usually
had lower quality than that obtained at a higher
frequency (Sexton, 1983). Apart from the
characteristics mentioned above, sperm motility
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Tablel Semen characteristics of native cocks aged 35 to 52 weeks, (experiment 1).

Cock age  Semenvolume  Spermatocrit Semen concentration Total sperm
(w) (ml./bird/ejac.) (%) (million cellgml.) (million cells/gjacul ation)
35 0.35 13.93 7067.4 2473.59
36 0.37 13.39 6767.80 2504.09
37 0.40 13.66 6917.60 2717.04
38 0.41 14.54 7411.80 3038.84
39 0.41 13.86 7031.00 2882.71
40 0.40 14.12 7176.6 2870.64
41 0.37 15.52 7956.4 2943.87
42 0.40 1511 7726.8 3090.72
43 0.40 15.55 7977.4 3190.96
44 0.40 15.60 8001.2 3200.48

1
:
52 0.29 14.91 7617.6 2209.10

Apart fromthe Characteristicsshowninthetable, pH valuesand motility scoresof the pooled semen werealso evaluated. 1t wasfound
that both qualities of the pooled semen did not change in accordance with age of the cock but rather scattered in nature. ThepH values
of seminal plasma obtained from this experiment were ranged from 7.7 - 8.4. The motility scores varied within therange of 4 - 5 of
the 0 - 5 scale. Each figure was the mean of 4 replications of 11 cocks each.

scoresand pH valuesof thesemenwereal sosimilar
among the various ages studied. The motility
scores were mainly at the level 4 or 5 and
occasionally at thelevel 3 of the 0-5 scale (Wishart
andWilson, 1997). Thesemen pH varied withinthe
range of 7.7-8.4. The rather high akalinity of
semen in this experiment was possibly dueto high
amount of CO, lossduring thelong waiting period
prior to the measuring time (more than an hour).
Furthermore, thesemeasurementsweretaken place
at rather warm room temperatures, the changes of
pH valueswerethen even morerapid. Lake(1984)
reveal ed that the pH val ue of chicken semen kept at
room temperature under paraffin sheet was about
7.1, and after removing the paraffin sheet it turned
rapidly into 7.8 because of COy lossinto the air.
Theevidenceindicated the difficulty of acquiringa
true pH value of the chicken semen. What could be
concluded from the results of this experiment was

that the pH value of the chicken fresh semen
measured in an open-air condition, at room
temperature, within 1-2 hours after the collection
time, was about 7.7-8.4.

Mating ratio

The effects of different mating ratios on
fertility of thebreeder flock werestudied separately
in two different conditions. In one condition, both
male and female breeders were started from the
same age of 35 weeks (experiment 2) and in the
other one, the male and femal e breeders were from
74 and 34 weeks of age, respectively (experiment
3).

Results obtained from the two experiments
were in agreement and revealed that the different
mating ratiosdid not affect (P>0.05) thefertility of
flock. In experiment 2, the average fertility rates
measured during 35-44 weeks of age of the 1.7,
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1:10, 1:13, and 1:16 groups were 88.21, 91.20,
88.20, and 79.82%, respectively (Table 2). The
results of experiment 3 showed that the average
fertility rates measured during 34-44 weeks of hen
age of the 1:8, 1:12, and 1:16 groups were 84.31,
90.84, and 81.76%, respectively (Table3). Though
the two experiments did not show any significant
differencebetweenthematingratios, bothreflected
thesametrend of having relatively low fertility rate
inthe1:16 group. Theprevioussuggestionthat the
ratio of 1:16 was too large to give a satisfactory
fertility rate should be reconsidered because it was
foundthat thefertility of thevery samefemal eflock
was considerably improved after the exchange of
the males between groups. The average fertility
rate of the 1:16 group measured after the male
exchange, during 48-68 weeksof the (hen) age, was
increased to 89.41% which tended to be higher than
the 81.16% of the 1:8 group and the 75.80% of the
1:12 group. The difference was, however, not
significant (P>0.05). The evidence of exchanging
of the males resulted in atering in fertility of the

flock indi cated theimportanceof sexual competency
of individual males on the flock fertility. Though
the sexual competency was, in general, related to
the age of the cock, it was probably not the case of
those under 2 years of age since a significant
difference in fertility rates between the cocks of
different ages was not observed (Table 2, 3).
Onthefertility basis, theevidencesuggested
that the mating ratio of 1:16 in the native breeder
flock wasnot toolargeand could bring asatisfactory
result as long as the male breeder was staying
sexually competent. To maintain the satisfactory
fertility, a close watch on egg incubation results of
each breeder flock was suggested to be carried out
at intervals so that the incompetent males could be
replaced with the competent ones whenever
considered necessary. Infacts, theincidenceof low
fertility occurring within a rather short period of
timeafter theonset of flock matingwasnot unusual
and could happen even in the modern-commercial
hybridflock. Practically, thedeteriorating situation
could be improved by means of “spiking the

Table2 Fertility percentage measured at 7 days of incubation in native chicken flocks of different mating

ratios, (experiment 2).

Hen-Cock age Mating ratio
(w) 1:7 1:10 1:13 1:16
%

35-35 85.24 90.70 84.11 77.06
36 - 36 89.68 91.77 78.75 73.81
37-37 82.38 91.36 87.68 95.69
38-38 87.70 91.65 94.80 91.43
39-39 90.41 91.83 93.80 84.07
40- 40 93.93 88.46 87.32 74.22
41-41 87.31 91.60 92.00 75.65
42 - 42 90.37 94.62 86.66 69.36
43-43 90.70 86.21 88.21 78.47
44 - 44 84.41 93.83 88.63 78.47
Average 88.21 91.20 88.20 79.82

Each figure, other than the average value, was the mean of 3 replications.
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flock” which could be done either by the way of
adding some supplementary malesinto theflock or
replacing partially or entirely the males of low-
fertility flock withthefreshly new males. Toclarify
how the spiking technique worked to improve the
flock fertility, Peterson et al. (2000) explained that
the spiking technique caused a double action to
occur simultaneously. That was while the
supplementary or replacement males themselves
were more active and had higher mating frequency
than the original males, their frequent mating
behavior also stimulated mating activity of the
original males which still remained in the flock.

For thenativecock whichstill had relatively
high instinct of being ferocious, aggressive and
possessive of their mates and occupying aress, the
only spiking practice considered appropriate was
the replacement of the whole set of cocks with a
new one. It was also important to note that al
replacement cocks to be housed in the same flock
should have been together and be acquainted with
each other fromthebeginning. Thespiking practice
by adding some supplementary cocksintotheflock
reared in a confined pen which its original cocks
still existed, must be avoided. Fighting between
unfamiliar native cockswould bring about not only

Table3 Fertility percentage measured at 7 days of incubation in native chicken flocks of different mating

ratios, (experiment 3).

Hen - cock age Mating ratio
(w) 1:8 1:12 1:16
%
34-74 71.40 81.45 77.06
36-76 84.39 93.86 76.81
38-78 80.30 87.74 71.54
40- 80 83.51 94.84 86.34
42 - 82 93.45 94.22 89.75
44 -84 92.78 92.90 89.06
Average 84.31 90.84 81.76
Cocks of the different mating ratios were exchanged

48 - 88 90.16 88.18 92.98
50-90 80.57 84.87 96.63
52-92 83.93 65.95 91.86
54-94 75.11 87.69 92.41
56 - 96 91.01 76.47 92.40
58 - 98 81.98 83.44 87.80
60 - 100 77.32 80.61 80.53
62 - 102 68.18 60.70 96.43
64 - 104 77.26 62.39 92.92
66 - 106 94.87 79.30 88.75
68 - 108 72.38 64.23 70.84
Average 81.16 75.80 89.41

Each figure, other than the average value, was the mean of 4 replications.
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emotional stress leading to the decreased fertility
rate of the flock but also injury and/or death of the
male breeders.

Mating ratio and cock number in the flock
The effects of two factors, mating ratio and
cock number in the flock, on flock fertility were
examined in experiment 4. Results of each factor
and their interaction effects are shown in Table 4.
Although therewere exceptionsat someagelevels,
the mating ratio and the cock number in the flock

did not have any significant difference on the flock
fertility. Furthermore, theresult of themating ratio
inthisexperiment wasalsoin agreement withthose
obtained from the experiments 2 and 3. The
interaction of mating ratio by cock number (MR x
CN) was found significant (P<0.05) at several age
levels.

The significant effect of the MR x CN
interaction implied that the effect of either factor
depended on the condition of the other factor. For
the flock of 1:8 mating ratio, it could be concluded

Table4 Fertility percentage measured at 7 daysof incubation in native chicken flocks of different mating
ratios and with one or two cocks, (experiment 4).

Hen-cock Mating ratio Factor
age 1:8 1:12 1:16 effect
(w) One Two One Two One Two MR CN MRxCN
cock cocks  cock cocks  cock cocks
%
56-36 95.00 59.02 7500 64.04 7542 85.65 NS NS NS
58-38 96.88 7143 8334 7573 8373 8014 NS NS NS
60-40 9412 6500 9393 7784 9857 9384 NS * NS
62-42 9375 6216 8120 7191 9792 97.22 * * *
64-44 97.06 7542 8721 8948 8810 89.98 NS NS NS
66-46 95.00 8479 9375 8810 9375 9359 NS NS NS
68-48 8125 7717 8226 7824 100.00 89.66 NS NS NS
70-50 9000 7680 8824 76.04 9616 90.26 NS NS NS
Average 9288 7147 8562 77.67 9171 90.04 * * NS
Cocks of the different mating ratios were exchanged
74-54 100.00 79.81 7212 8153 97.06 86.67 * * *
76-56 100.00 7438 7115 8284 8755 76.40 NS NS *
78-58 100.00 6571 5997 8735 9167 90.04 NS NS *
80-60 100.00 66.67 6417 8472 8452 9741 * NS *
82-62 99.00 6875 6072 7882 7595 86.26 NS NS NS
84-64 9375 6107 6673 8750 8500 8048 NS NS NS
86-66 8650 6158 5369 8621 8294 8493 NS NS NS
Average 97.04 6828 6408 8414 8638 86.03 * * *

Each figure, other than the average value, was the mean of 2 replications

MR = mating ratio, CN = cock number in the flock, MRXCN = interaction between the two factors
NS = nonsignificant difference (P>0.05)

* = significant difference (P<0.05)
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that keeping two cocks in the flock would yield
lower fertility than keeping only onecock. Fighting
for hens between the two cocks was assumed to be
thecauseof lower fertility. A similar but withless
degree of effect also occurred in the flock of 1:12
mating ratio. The experiment 4 reveal ed the good
side of having morethan one cock inaflock. Itwas
found that when one of the two becamewesak or ill,
the flock fertility could be sustained at a certain
level by the remainder cock whereas there was no
such compensation occurred in the flock with only
one cock. For the flock of 1:16 mating ratio, no
significant difference in fertility was observed
between the flocks of one cock and two cocks. It
was possi blethat the number of hensin theflock of
1:16 mating ratio was sufficient to maintain a
peaceful mating activity without fighting between
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the two cocks and was also not too many for one
cock to mate for the high fertility of the flock.

The results observed in this experiment
indicatedthat thenativechickensrearedinaconfined
penwithtwo cockswouldyield anegativeeffect on
fertility if the mating ratio was rather low. Theill
effect was decreased as the mating ratio was
increased. Atthematingratio of 1:16, the negative
effect of keeping two cocks in a flock was not
observed. Ontheother hand, it hel ped securing the
high fertility of the flock.

Hen age and cock number in the flock

The results of experiment 5 studying the
effects of two factors, hen ageand cock number in
theflock, ontheflock fertility areshownin Table5b.
In general, thethird-year hen showed atendency of

Table5 Fertility percentagemeasured at 7 daysof incubation in native chicken flocksof old hensintheir
second or third year of age and with one or two cocks in the flock, (experiment 5).

Cock Hen age Factor
age Second year (72-92 w.) Third year (110-130 w.) effect
(w) One cock Two cocks One cock Two cocks HA CN HAXCN
%
72 79.47 81.33 69.10 93.01 NS NS NS
74 81.57 82.09 66.67 92.83 * * *
76 86.76 79.35 65.37 92.15 NS NS *
78 84.16 71.51 43.27 84.17 NS NS *
80 84.62 77.14 54.91 82.80 NS NS NS
82 83.05 65.73 56.56 80.70 NS NS NS
84 59.21 75.16 68.18 55.56 NS NS NS
86 74.19 76.47 57.88 50.00 NS NS NS
88 94.45 84.13 63.40 86.91 NS NS *
90 81.49 82.84 42.86 86.97 * * *
92 67.86 87.10 53.33 88.09 NS NS NS
Average 79.71 78.44 58.32 81.20 * * *

Each figure, other than the average value, was the mean of 3 replications
Each flock (treatment combination) had the same mating ratio of 1: 12
HA = henage, CN = cock number in the flock, HAXCN = interaction between the two factors
NS = nonsignificant difference (P>0.05)
* = dgnificant difference (P<0.05)
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having lower fertility thanthe second-year henwith
significant differenceswere observed only at some
agelevels. Regardlessof henage, housing onecock
or two cocks in the flock virtually gave similar
results. Only at some agelevelsthat the difference
wassignificant. However, when one confined only
tothethird-year hen, the positiveeffect of housing
two cocks in the flock was more distinct. The
average fertility rates during the 20 weeks of the
experimental period, of the flocks of third-year
hens with one and two cocks were 58.32% and
81.20%, respectively. Therefore, if could be
concluded that housing two cocks could improve
fertility of the flock of the older hens. The reason
why the older hensusually had lower fertility rate
wasexplained in such away that the older henshad
higher releasing rate of sperm from the sperm
storage tubules (SST) located in the uterovaginal
junction area into the fertilization site in the
infundibulum of the ovidict. The higher sperm
releasing rate brought about arapid emptying of the
SST and then a shorter period of rendering the
fertilized eggs (Brillard, 1993). Another evidence
indicated that eggsobtai ned fromtheol der henshad
less binding ability to spermatozoa than those
obtained from the younger hens (Fairchild et al.,
2000). The binding ability to spermatozoa of eggs
was highly related to fertilizing ability of the eggs
(Wishart, 1995). The evidence mentioned above
suggested that the deterioration in fertility of the
older henswas due mainly to the hensthemselves.
The higher benefit of housing two cocks over one
cock could beclarifiedinsuchaway that themating
activity of either cock would psychologically
stimulate the mating activity of the other cock
which then help elevating mating frequency within
theflock. The deterioration in fertility occurring
in the old hens due to the rapid release of sperm
from the SST would then be compensated.
Therefore, when the cocks used in this experiment
were till in their prime time which the frequent
mating activity was likely, the improvement in
fertility of thethird-year henswith two cocksinthe

flock was understandable.

In conclusion, the native cocks aged from 9
months to 2 years had similar quality of semen.
Mating capability of thecockswasprovedimportant
to determine the fertility of the breeder flock since
thematingratiosof 1:8, 1:12, and 1:16 gavesimilar
resultsin fertility aslong asthe cocks of the flocks
werehealthy and competent. Assuringhighfertility
by housingtwo cockswith hensrearedinaconfined
pen would give a satisfactory result only when the
number of henswaslargeenoughto providepeaceful
mating without fighting between the two cocksfor
thehens. Thereversewastrueif thenumber of hens
wastoosmall. Additionally, housingmorethanone
cock in the breeder flock could help elevating
fertility of the old hens.
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