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Cnmt:nm:rs: progeny from mating of 20 nizles cach with 10 fem-
ales in two breees of chicken (Fayounn and RLR.) were
evaivated for semen characienstics at maturity, The number of
tested Cockerelson the basis of two ¢jaculate cach male were
€80 for Favoumi and 781 for Rhodes, Thebest senen charact-
eristics wete obtained in Febrvary for Fayoumi and in July for
Rhodes.

Age at testing was significantly affecting traits like velume,
concentration. tolal sporm ano live sperms per cjacuiate. Hep=-
eatabilitics of moderate or high magnitude were observed in
Fayoumi for semen volume and for concentration in Rhodes.
Lower values and repeatabilities observed for motility in Fayoumi
and for pH in Khodes, The beritability estimates ranged from
0.4 for semen volume in Fayoumi to 0.81 for live sperm per
cjaculate in Rhodes.

The influence of male fertility on net chick production perlaying hen and
henee on chick cost, is of censiderable importance in poultry production,
Mary factors were reported 1o be affecting the fertilizing ability of cocks.
Cceper and Rowell (1958} reporied that cock fertilizing ability is mainly
determined by percent of live spermatozoa and motility of semen.  Kamar
{19¢0g). Soller Schindler and Borrstein (1965) Boone (1968) Pilipei (1970,1971)
remoried a positive correlation between sperm concentration and motility
with cgg fertility. Ramo (1943)and Sampson and Warren (1939), reported
a negative significent correlation between percentage of abnormal sperms
ard fertility. McKenzie ard Berliner (1937) and Kamer and Badreldin
€i9595) found that male sterility cecurs when total abnormalitics increase
over 259, Age of ceck, time of mating and breed of chicken were also report-
ed by Parker et al, (1942), Lorenz and Lerner (1946). Williams and McGibbon
1956.b), Kamar (1960b), McDaniel and Graig (1962) and Gleichauf (1974)
1o influence male fertility.

The effect of selecticn on semen characteristics and the genetjc parame-
ter of semen traits were reported by number of investigators, Jones and Lamare-
wx (1942), Soller Snapier and Schindler (19¢€5), Marini and Goodman (1969)
Chalov (1970), Pingel and Loebel (1970) and Kurbatov et al. (1973).
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This work was to investigate the effect of date of hatel, moath ol ejacul-
ate and age of cock at testing timz on semsn characteristics. Estimates of
genetic parameters for semen traits were also obtained.

Material and Methods

Twenty males and 200 females were randomly chosen from each of
two breeds (Fayoumi and Rhode Island Red), one maie mated to ten females
and ten hatches were obtained for ths first shift waich continued from Qcto-
ber 1 till December 24. A second shift staricd on January 14 of the following
year and ended on April 7. Seman characteristics of male progeny were
examined. The total number of male progeny cvaluated in Fayoumi was
680 and 281 in Rhodes,

‘Chicks were reared in floor broodars till three months of ags.  Cocke-
vels were kept in the rearing houses till sexual maturity. Age and date of
ejaculate for cach cock were recorded. Two ejrculates within ons week were
collected from each cockerel that attained sexual maitutity by massaze method
without milking the cooulatory organs {Kamar,' [938).

Characteristics mzasured for each ejaculate were volums (v) to nearest
0.01 ml, motility (M) rating following Kamar (19502) schem: of  classifjca-
tion; concentration (CN) measured according to Smith and Mayer (1955),
live percentage (L) and types of abnormalitics as described by Kamar (1959a),
pH and sperm to plasma (3 P) percent were also measured.

The lincar modsz! chesen in reprasenting each random variable in the
statistical analysis  was:

Viiki=M - s-+-Dijpiicf-Lijt whereijidis the observation from the I th
cjaculate of the K cock Mirom th: Jthdam mated to thz i th sire; M is
commonefleet to all observations; S ; the eect of the si i re D yj is ths eFol
of the j + dam mated to thei '"sire P . is the effect of the k ™ cock
from the dam mated to ths i sive aad [ j,,is ths paeuliar effect to the Y 45
observation. Mathod IT of Handetson (1953) was wszd to estimate fixed
effscts (hatch, month and ags) then corcecting the ‘data in accordance with
these cstimates and  then applying method 1 for the corrected data to
estimate genetic paramsters according to the above model. The standard
errors of heritabilities were obtained using the nisthod suggested by Wooll
(1961). Genetic correlations standard errors were computed by Robertson’s
(1959) approgimation method.

Results and Discu ssion
The least-squares overall means of szmsn characteristics are preseated
in Table 1 for Fayoumi and Rhods Island Red. The overall mean of volume

(V) in R.1.R. is higher than its corresponding figure in Fayoum® (0.14vs
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0.10). The same trend is also {rue with respect to the mean of the total
sperms (TS) and live sperms per ejaculate (LS). The picture was not the
same for the overall means of concentration (CN) and normal sperms per
ejaculate (NS), where Rhodes showed lower means compared to the Fayoumi.
1t can be concluded that majority of semen characteristics in Rhode (a heavy
breed), were higher than Fayoumi (a light breed). Williams and McGibbon
{1956 a and b)stated that cocks with heavier body weights produced larger volume
of semen with statistically significant correlation beween body weight and
semen volume. They suggested that the heavy cocks are supposed to have
farger reproductive organs that will produce large amounts of semen. The
sperm motility in both breeds were similar (7.66 and 7.63). The pH value
for Fayoumi was closer than Rhodes to the optimum pH value for semen
reported in the literature. Lardy and Phillips (1943) reported a pH of 7.25
to the best value for cock semen. The lower sperm to plasma percent in
Rhodes can be attributed to the larger semen volume in this breed compared
to Fayoumi. The total abnormalities in Fayoumi was higher than that of
Rhodes. Kamar (1959b) reported that Fayoumi males produced a high
pecentage of total abnormalities with respect to other breeds (White Leghorn
and White Baladi). Most of sperm abnormalities for the two breeds (Fayoumi
and Rhodes) were those of coiled tails.

The same observation was reported by Kamar (1960a) in Fayoumi cocks.
“Total tail abnormalitics in this study showed higher values in Rhodes than
Fayoumi, while head abnormalities showed the opposite with higher head
abnormalities in Fayoumi than Rodes.

Effect of hatch month and age on senien characteristics

The test of significance for the two breeds (Table2) showed a significance
effect for date of hatch on CN, TS, NS and LS in Fayoumi. Khalifa (1977)
observed a gradual increase in semen volume for the later hatches in both
Fayoumi and Rhodes. The better semen  characteristics obtained from males
mature at an earlier age in Fayoumi. Jones and Lamareux (1942), reported
that cockerels of high fecundity strain, which rcach sexual maturity at earlier
ages, yield greater quantities of semen than the cockerels from the low fecundity
strain which mature late.

Types of abneramalities of semen characters showed 2 significant difference
for hatch effect in case of ruptured head (RH), and other head abnormalities
(OH) in Fayoumi and coiled tail (CT) Rhodes. Kamar (1960b) found that
cocks of late hatches may be delayed in sexual maturity. He also reported that
within the same breed of Fayoumi, the late maturing cockerels produce semen
with the least abnormalities.

The cffect of month of ejaculate on semen  volume in Fayoumi showed a
decline from a highest value during February to the lowest value during
September. In the case of the Rhode Island Red, the highest semen volume
was during July and the lowest values obtained in February and March.

Egypt. [. Anim. Prod. 19, No. 1 (1979),
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Other semen traits as CN, TS, N3 aad LS in Fayoumi attains its maximus
on March followed by a gradual decline till september, In other studies ia
Missouri (35N°) with New Hampshire cocks reachad the peak in semen product-
ion during April, while the lowest values obtained in September (Parker ef al.,
1942). In another experiment, at the. sams latitude, semen characteristics
showed szasonal dselin: from their highest values during late winter te
the lowest valuss in mid-summer (Muanro, 1938; Burrows and Titus, 1938
and Whealer and Andrews, 1943). The results of Fayoumi in this study,
suggest that the produaction of sparms by a cack is subjzcted to anaual cycles
similar to that oossrvad in egg prodaction. Sperm production declines duaring
late spring and summer months in correspondsuce of what occurs in egg
production. Parker and Mespaddan (1943), found that the dzcline in fertility,
latz in the season,is probabiy related to this seasonal slump in sperm
production. The lowest sem:n quantity in Rhodes was obtained in winter,
where a climate of low temperaiure and snoct day length is prevalant.
Lamareux (1943) and Parker and MeoSpadden (1943), obtained a similar tread
as that the shorier the day length, the smaller the quantity of semen produced.

Results also revealed that pH, TA, CH, Hd, RH and O were all afzcted
significantly by the moath of ejacalate. The poorest semen characters obse-
rved daring summer months when environmantal tempszratuces were high,
days are long and the weather is dey. It secems that at a location like the Giza
area, seman would bz subjected at the time of collzction, to two ciimate saosks;
one is the intense light and ths othar is the relatively high tzmpearature.

The partial regression coefficient of age of cock atjtesting timz on CN, TS,
NS and L3 were statistically significant in Fayoumi. The values for Raode
Island Reds were lower in magaitude and not statistically sigaificant.

ror seman volums in Rhodes most of the variability was attributed to age
of maleand the contribution ofhatch and month were of a limited effect.
According to these results, it can ba suggested that correcting semen volume
for month effect has to be done for Fayoumi, while correction for age at testing
is needed in Rhodes. The normal and live sperms per gjaculate seem to be
independent of any seasonal or haich or ags effzcts. The variation in sperm
motility in both Fayoumiand Riodes were mainly attributed to moath effsct.

The partial regression coefficient of hookad hzad (HH) on age at testing
v either Fayoumi or Rhodes were lower and not sigaificant. The coiled head
in Rhodes was the only trait aifected by age of maule at the tims of testing coa-
cerning alil types of abnormality traits (Table 3).

| Genetic parameters of semen characteristics

In Fayoumi L, S/P and TA showed higher repeatability values compared
‘to moderate values for CT, and BT. The lowest estimates of repeatability im
Fayoumi were for TL, CH and M. The resalts in Rhodes were not in agreement
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swith that of Fayoumi and repeatabilily estimates for V, SP, LS, M and L were
greater than the theoretical limit (Table 4). Repeatability estimates did not
change significantly either in sign or magnitude before or after correction for
hatch, month and age effects (Khalifa, 1977).

Estimates of heritabilities for volume of semen in the literaturs ranged
between 0.1 to 0.4, Soller, Snapier and Schindier (1965) and Kopylovskaya
and Chalov (1972) estimated h 4/ for different breeds as 0.40. The combined
estimate for heritability in Fayoumi in this study agres with the upper limit of
published reports. The combined estimate for Rhodes in case of concentra-
tion was 0.35. Siegel ef al. (1960) reporied a heritability estimate for this
character in an unselected and selected Jine of birds ranged between 0.01 to
0.46.

Pincel and Loebel (1970) reported an estimate of 0.675 for heritability of
total sparms per ejaculate in turkeys. The above estimate is closar to that
cstimated from Rhodes data for the same trait. The combined h?  +q i0
Fayoumi for motility was 0.15 while Rhodes gave a hicher than one value.
Soller et al. (1965) reported heritabilitics with range between 0.29 to 0.80 for
semen volums, concentration and sperm  motility in their unselected and
selected line of birds,

The wide difference in heritability estimates in this siudy and in the litera-
sure would have to be examined in light of breed used, season of collection
and type of calculation carried out.

Tt sezms adequate (from present study and nravionsly reported ones) to
say that motility is at least 20-25%, influznced by additive genetic variance. B
The disagreement between Rhodes and Fayoumi results could be attribu
ted to the heterogenity ofthe Rhodes families. The Rhuodes used in this study
Were brought to the breeding farm two years before the experiment from the
Ministry of Agriculture Farms. The Fayoumi flock was bottle necked at the
breeding farm at Giza since 40 years ago.

All heritabilitics of tail abnormalities in Fayoumi breed were much higher
ihan comparable values of Rhodes. '

-Combined genetic correlations between V, CN, TS, NS, LS were allimagiu-"
ary in Fayoumi. The combined estimates between volume and CN in Rhodes
were positive and of higher magnitude (Table 5). The phenotypic correlations
for these traits were of the same range in either Fayoumi or Rhodes. The
genetic correlations between motility and live percentage were positive and of
high magnitude in the two breeds.

In general, both genetic and phonotypic correlations in the present work

were of higher magnitude than those reported in literature (Table 5 and 6).
Pingle and Looble (1970), observed positive genetic corrclations between volume
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with CN, and V with TS, and TS with CN with the corresponding figures 0.17,.
0.77 and 0.75 respectively .  Marini and Goodman (1969) reported negative
significant phenotypic correlations between motility and total abnormality
percentage ranging from-0.2 to - 0.3.

The high repeatability values suggest that two ejaculations, are sufficient
enough in evaluation of cock idex for different semen characteristics.

The high positive genetic correlation observed between most of semen:
characteristics, would suggest a positive response to selection not only for traits
directly sclected for, but also to other correlated ones. These results would
indicate that selection for some easily measured traits such as volume and
total sperm, efe. would indirectly improve other semen characteristics. In
some cases, one could expect more improvement from indirect selection than
direct selection. [Iu this study, (as an cxample), if one select TS, the expected
indirected improvement in CN is greater than selecting for CN directly,

TABLE 1. Least-squares overall means (== S. E.) for all semen characteristics
in Fayoumi and Rhode Isfand Red.

Traits Fayoumi R.LR.
Yolume (v) 0.1040.01 0.14-0.01
Concentration (CN) 2.86+0.36 2.2940.20
Total sperms per ejaculate (TS) 343.60+54.80 356.10--60.00
Normal sperms per cjaculate (NS) 266.10449.30 263.00-4-47.50
Live sperms per ejaculate (LS) 280.10-+43.60 291.10:+48.90
Motility rating (M) 7.66:0.44 7.630.20
Live percentage (L) 80.404-2.00 78.6:+0.82
Sperm to plasma percentage (SiP) 54.4043.70 53.98+42.70
Total abnormalities percentage (TA) 24.0041.33 22.63-40.73
pH 7.19-+0.13 7.4240,06
Coiled head percentage (CH) 2.4240.34 2.28240.20
Hooked head percentage (HH) 2.1040.29 2.1340.15
Ruptured head percentage (RH) 3.0224-0.30 2.38:+0.15
Other head abnormalities percentage (OH) 3.56+0.29 2.76+0.16
Coiled tail percentage (CT) 3.264+0.51 5: 171—0.2?
Broken tail percentage (BT) 3.944047 4,1540.24
Tailcess percentage (TL) 3.69-+0.51 3.784+0.28
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TABLE 2. Significance of hatch. month and regression on age effects for all traits
in Fayoumi and Rhode Island Red according t¢ F-test.

Traits

v
CN
TS
NS
LS
M
L
SIP
TA
pH
CH
HH
RH
OH
Ci
BT
TL

Fayoumi R.LR.
Hatch Month Regression | Hatch Month | Regression
== _ i t

NS e NS | NS ! NS | *

* #HE Lk | N S = N S
# £kl HE g NS L N s
* il ¥ NS NS NS
* " il NS NS NS
NS NS NS NS NS NS
NS NS NS ® NS NS
NS NS NS NS NS NS
™ L NS NS £ NS
NS o NS NS | NS NS
NS o NS NS NS *

NS e NS NS * NS
* % £ | * NS £ NS
* L& | ES NS E N(;
NS NS ‘ NS il NS NS
NS NS NS NS NS ™S
NS e NS NS NS NS

+* Sipnificant at the 1% level of probability.
* Significant at the 5% level of probability.

NS Not significant.

TABLE 3. Partial regression® coefficients (- S.E.) of semen characteristicson age at
testing in Fayoumiand Rhode Island Red.

Traits

BT

Fayoumi

-0.078-4£0.194
=0,1370-:0.053
-15.85-0.094
-35.3924-0.395
-16.83-4-6.448
0.0002--0.006
~0.0324-+0.029
~0.0240--0.085
=0 0063-+0.019
--0011=£0.002
_0.002140.005
(.00134-0.004
-0.00860.004
-0.00834-0.004
-0.0042-4-0.008
0.0063=-0.007
0.0053-+0,008

R.LR.

(+.965-+0.440
-0.00522-0 .067
27 .64-£20.042
18.314-15.87
19.53£16.35

0.0058-:0.007

0.005440.028

0.0526-+0.090

0.0356-40.024
-0.0010-:0 009
0.00974-0.007
0.00322-0.005
0.0050--0.005
0.0128+0.006
0.0016--0.009
0.0005--0.008
0.0026--0.009

+ Holding the hatch and month effects constant,
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TABLE 4 ; Repeatability* and heritahility(a) (--S.L.) estimates of semen charseteristics fn-
Fayoumi and Rhode JIsland Red.

Repeainbilities Heritahilities

Fayoumi R.ILR. | Fayonmi 1 R.LR,
v 0.59 1.60 5414012 f 1.08-+0.30
CN -0.54 0.70 b 0.35-+0.19
TS 0.32 0.91 b 0.70-+0.23
NS -0.35 0.97 b 0.7540.23
Ls -0.33 1.03 b | 0.8140.23
M 0.22 1.99 0.15-+0.06 ‘ 1.76-+0.31
L 0.97 i o o 0.544+0.19 3.3441.06
s/me 0.65 1.10 0.4640.12 1.01--0,24
TA 0.87 -0.29 0.73+0.16 | b
PH 4,67 0.43 b 0.44-+0.16
CH 0.05 0.04 b b
HH .25 0.39 b 0.31+0.17
RH -0.53 -0.63 b b
OH 1.03 0.73 0.845-4-0,18 0.65--0.21
CT 0.55 -0.16 0.58-+0.15 b
BT 0.44 -0.04 [ =+601.0.13 ! b
TL 0.20 E 040 | G.0stoids | b

*  Estimates were corrected for date of hatch, month of einalate and sge ot testing,
2 [Estimates were caleulated from combined sire and com cemponceri ol varienee.
b Heritabilities wvalues were pegative,

TABLE 5. Combined gevelic correlations™ (== S, L) between semen charscteristics in
Fayoumi and Rhede Tsland Red.
(@) re between V, CN, TS, NS and LS in RI.R.

]

] v | N s NS

[ | .

i |
oN 1.06:-0.03
TS 0.94--0.03 1.182:0.13
NS 0.910.04 1.16::0.11 1.00-0,00
1s 0.09--0.04 1.170.12 1.00--0.00 1.00--0,00
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TABLE 5. (Cont.)
(b} re betyween M, L, pH, S/P, and TA in Fayoumi and R.LR.
M L piL S/P
ake 0.80--0.08
gsm 1.7124-0.46 1.394-0.15
TA 0.874-0.06 1.04--0.01 e 0.87--0.05
L 1.10-0.04
& pH 3.33::1.79 2.15::0.86
P
S/p 1.1620.05 1.464-0.2 5.18--5.38
(©) 7 chetween OH, CT, BT, and TL in Fayoumi
OH cr BT
CT 0.96--0.01
BT 0.95--0.02 0.95--0.02
TL 1.18-20.99 1.1540.11 0.99-4-0.00

*Values were correcled for date of hateh, month of ejaculate and age of testing,
**Values omitted from table were imagianry.

TABLE 6. Phenetypic corvelations® between semen charactoristices o Fayoumi and

Rhode Isiand Red,
(@) ¥ ¢ between V, CN, TS, NS, and LS
I Y CN TS NS
]
Fay. R.IR. |Fay R.ILR., |Fay R.ILR. Fay R.LR.
|

CN 0.26 | 0.28
TS 0.63 | 0.70 0 .83 078
NS 0.64 0.71 0.82 0.76 0.99 0.99
Ls 0.63 0.70 0.83 | 0.78 0.99 0.99 0.99 0.99
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TABLE 6. (Cont.)
() r p between M, L, pI1 S/P and TA
M 1 L pIl s/p
Fay. |[R.ALR. Fay. |R.LR. |Fay RiR, |Fay R.ILR.
T !
: 0.67 | 0.60 |
pH 0,04 | 029 | 0.06 | ©.21
S/P 014 | 0.05 | 0.13 | 0.07 | 0.07 | 014
TO 036 | -0.32 |-027 | -0.20 | -007 | -0.20 [ <0.08 |-0.07
I
TABLE 6. (Cont)
‘ (€ r, between CH, Hii, RH, OH, CT, BT, and TL
| cH fai| ‘ RH OH ‘ cr BT
Fay.'R.LR. |Fay. ‘R.T.R_ Fay., | R.LR. Fay.i R.].R.}Fay. glt.].R.li‘ay. RIR.
— _,. :__'__ S R (PR | = TP P R D
| [
HH 0.11/0.03 ‘ | ‘
RIT [0.03]0.13 |0.12) -0.03 I’ ‘
\
o1 [0.08/0.20 0.10, 0.2110.01 [0.12
cr o [0.13(0.30 0.081 -0.,010.08 10.05 | -0 00 .06 !
|
BT |0.02]0.00 |0.10 0.0510.02 0.14 | 0.1 0.11]-0.04 |-0.14 |
TL  [0.13]0.14 0.L2! G.{)ﬁio.lz 0.21 | 0.14 0.10‘0.01 0 .06 ;0.4010.48
| | | | | : |

#  Values were corrected for date of hatch, month of gjaculate and age at lesting,
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