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Abstract: Two breeds of chickens, White Leghorn and Fayoumi,
segr atmg for six different B-blood group genotypes (Four B haplotypes

Bﬁ B" and B" were identified in White Leghorn breed, while only two B
haplotypes B and B were identified in Fayoumi breed) were used to study
the effect of B-blood group genotypes on some physiological traits in
chickens .

The results revealed that the ejaculate volume, sperm motility and
live sperm percentage were insignificantly higher in Fayoumi than White
Leghorn cocks. However, the sperm concentration was significantly higher
(P=0.03) in Fayoumi than in White Leghorn cocks. The differences among
B-blood group genotypes of White Leghorn breed were highly significant
(P<0.05) for ejaculate volume and semen pH and not significant for sperms
motility, abnormality %, live sperms % and concentration of sperms. There
were significant differences (P<0.01) due to B-blood group genotypes effect
on only ejaculate volume in Fayoumi breed Seminal plasma total protein,
globulin (G} and calcium (Caj were significantly higher (P<0.01} in White
Leghorn than Fayoumi cocks. An opposite trend was true for seminal
plasma albumin (4) \A /G ratio, morgamc phosphorus( I P ), IP/ Ca ratio
and alkaline phosphatase activity. B'B'genotype was higher in seminal
plasma total protein, globulin, calcium and alkaline phosphatase than other
genotypes of White Leghorn, the differences in this respect, were highly
significant  (P<0.01). Meanwhile, B'F'genotype was higher than
B'B’genotype of Fayoumi breed for seminal plasma total protein, globulin
and alkaline phosphatase activity. An opposite trend wasobserved for
seminal plasma calcium, inorganic phosphorus and Ca/IP ratio. Seminal
plasma acid phosphatase in both breeds and B-blood group genotypes was
quite similar. Body, skin and feather temperature in Whire Leghorn was
higher than in Fayoumi breed. The differences, in this respect, were highly
significant (P<0.01) for skin temperature and not significant for body and
Seather temperature. The differences among B-blood group genotypes for
body, skin and feather temperature were not significant in either White
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Leghorn or Fayoumi breeds. The respiration rate in Fayoumi was
significantly higher (P<0.01) than in White Leghorn breed. B’ B'°genotype
of White Leghorn was significantly (P<0.05) higher for respiration rate than
other genotypes.

INTRODUCTION

Several studies had been carried out on semen characteristics of
chicken males (Sturkie, 1986, Omeje and Marrire, 1990 and Darwish et al.,
1993). Semen volume ranged from 0.1] to 1ml and the concentration of
spermatozoa ranged from 3.0 to 3.5 x 10° /ml. The same authers found
breed differences in semen characteristics and fertilizing ability. Moreover,
Sarkar er al., (1996) showed that the hybrid broiler had the best semen
quality, followed by the Deshi cross and hybrid layers.

Genetic differences between Fayoumi and White Leghom breeds are
widely varied under different environmental factors. The performances of
these chickens depend mainly on the management system .Their true genetic
potential can be expressed only under improved conditions. It is well known
that there are correlations between certain alleles of the B- blood group
system and a number of some economic traits in chicken. These traits are
livability and egg productio{ Nordskog et al.,1973 and Gebriel et al.,1984a)
and body weight (Birkmeyer et al.,1982 and Gebriel et al.,1984b ). Abaza
et al.,, (1991) stated that the blood group genotypes had no effect on body
weight (Alexandria strain) at 4 and 8 weeks of age, as well as egg weight.
They added that, B2and A2 alleles had superior effect on egg production
within the first 90 days of laying , while the B1, A3 and D4 alleles caused a
significant reduction in this trait. The homozygote B2 B2 and A2 A2 had
favorable effects on age at sexual maturity, whereas the alleles B, B A’
and D* had unfavorable effect on this age. The Jiterature on the relationship
between B-blood group genotypes and physiological parameters is relatively
few. The present work aimed to study the effect of B- blood group
genotypes on some physiological parameters such as semen production,
blood plasma constituents and body reactions in White Leghormn and
Fayoumt and breed.

MATERIALS AND METHODS

The present experiment was carried out at the Farm of Poultry
Production, Faculty of Agriculture, Minufiya University, Shebin El - Kom.

Fourty White Leghorn and twenty Fayoumi cocks aged 32 weeks
were used. White Leghorn cocks were divided into four lines according to
the B-blood group genotypes (B'B', B’BZ B"B" and B'*B'®) while
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Fayoumi cocks were divided into two lines (B'BY and B*B?), as givin in
Table (1).

Table (1); The lines and number of cocks according to B-blood group
genotypes of each breed used during the experimental period

Breed Line Blood group No.
Genotypes
White Ll B'B’ 10
Leghorn L2 BB’ 10
L3 B"*B" 10
L4 B"°B" 10
Fayoumi L5 BB’ 10
L6 B’B* 10

Cocks were fed ad [libirum and fresh water was available
continuously. The study was run in three trials:

Trial (1): To study the effect of breed and B-blood group genotypes on
semen physical characteristics. Semen was collected individually over three
months twice a week in 6 equal groups. Semen was collected using the
massage method and the ejaculate volume was determined to the nearest
0.0t ml. using 1.00 ml. tuberculin syringe.Mass motility was determined
according to Nagae er al, (1987), initial semen pH by comparative pH
paper, percentage of live and abnormal sperms were measured after staining
with iosine and nigrosine ,and sperm concentration using Thomes — Zeis
haemocytometer.

Trial (2): To study the effect of breed and B-blood group genotypes on
some seminal plasma constituents. Pooled semen samples were collected
from each line. Seminal plasma protein, albumin, calcium, inorganic
phosphorus and activity of alkaline and acid phosphatase were determined
in each line using kits.

Trial (3): To study the effect of breed and B-blood group genotypes on
some body reactions; body, skin, feather temperatures and respjration rate
were determined twice a week up to 2 months after sexuall maturity. Body
temperature was measured using a thermocouple thermometer inserted
approximately 2 cm into cloaca. Respiration rate was measured by counting
the chest movements for one minute using a stopwatch.

Serological technique: The serological technique for identifying the B-
blood groups system was determined according to Briles er al.,( 1982 ).
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Statistical analysis: Data obtained were statistically analyzed according to
Snedecor and Cochran (1973) and Gill (1978) .Duncan's multiple range test
was used for the multiple comparisons of means (Duncan, 1953).

The following models were used:-

Yic=pn+BGj + e

Yix = p+ BR; + ey

Where :

Y : observation.

u : the overall mean of the concerned that.
BG; : B-blood group genotypes effect.
BR; : breed effect.

eix : random effect.

RESULTS AND DISCUSSION:

Semen physical characteristics

1- Effect of breed

The ejaculate volume in Fayoumi cocks was significantly higher
than that in White Legham cocks, it was 0.16 and 0.14 ml., respectively
(Table 2). This result agrees with El- Hammady er al. (1995), Soliman
(1996) and Kalamah et of . (2000).

The motility of sperms in Fayoumi cocks was higher than White
Leghorn cocks (Table 2), but the differences were not significant. These results
agree with Khalifa er al. (1983), Soliman {1996) and Kalamah e a . (2000).

Semen pH of Fayoumi and White Leghom cocks were nearly similar
(7.86 and 7.84, respectively). The differences of semen pH according to breed
effect were not significant. Similarly, Soliman (1996) and Kalamah er ol
(2000) found that the value of semen pH of heavy cocks was the same value of
light cocks, but reverse results were reported by El — Hammady er al. (1995).

The abnormal sperms percentage (Table 2) was nearly similar in
both of Fayoumi (23.50 %) and White Leghorn cocks (23.68 %). Kamar e/
al. (1979) reported that the total abnormalities of sperms in Fayoumi were
higher than that of Rhode Island Red. Also, Khalifa ef /. (1983) found that
the White Plymouth breed had the lower values of all different types of
sperm abnormalities when compared with Fayoumi breed.

Data observed in Table (2) showed that the overall average of live
sperm percentage was 81.53 and 81.80 % in White Leghorn and Fayoum!
cocks, respectively. The differences, in this respect, were not significant.
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Similar findings were found by El -~ Hammady et al. (1995) and Laila et al.
(1997). The sperm concentration in semen of Fayoumi cocks was
significantly (P< 0.05) greater than that of White Leghorn cocks, it was
3.14x10° and 2.92x10°, respectively. Similar findings were reported by
Khalifa et al. (1983), Sarhan (1983} and Sarkar et al.(1996).

11 Effect of B- blood group genotypes

Table (2) indicated that semen physical characteristics were affected
by B-blood group genotypes. In this respect, B'>B'® genotype of White
Leghorn produced the larger semen volume than other genotypes, and the
differences in this respect, were significant (P< 0.05). Similarly, in Fayoumi
cocks, the volume of semen production of B*B* was signiﬁcantlg {P< 0.01)
greater than that of BYBY . Also, pH of semen was highest in B°B* and it was
lowest in B'B' genotypes of White Leghom. The statistical differences were
significant (P< 0.05). In B*B? genotype pH of semen was insignificantly
higher than in BB’ of Fayoumi cocks.

Semen characteristics conceming the motility, abnormality, live
sperms and concentration were almost similar in all B- blood group
genotypes. The statistical differences were not significant. In this respect, El
— Hammady et al . (1995) found that the differences between genotypes in
semen characteristics were highly significant (P<0.01) . On the other hand ,
Kamar er al. (1984) and Omeje and Marire (1990) found insignificant
differences between genotypes in their semen pH . Moreover, In Norfa
cocks , Kalamah et al., (2003) and Soliman ( 2003 ) found that the B’B?
genotype had significantly (P<0.01) higher sperms motilit;y, sperms
concentration and percentage of live sperms, followed with B° B 5 An
opposite trend was true for B'B' in percentage of abnormal sperms. They
added that, the differences among B - blood group genotypes on ejaculate
volume and semen pH were not significant, while they were significant
(P<0.05) for abnormal sperms percentage and highly significant (P<0.01)
for sperm motility, live sperms percentage and sperms concentration.

Semen chemical characteristics:-
a- Seminal plasma proteins:-

Seminal plasma total protein and globulin were significantly higher
(P<0.01) in White Leghom than Fayoumi cocks (Table 3).The opposite trend
was true for seminal plasma albumin and A/G ratio. The B'B' genotype
gave seminal plasma total protein and globulin significantly higher (P<0.01)
than other B — blood group genotypes in White Leghomn cocks.Also in
Fayoumi cocks the BB genotype had seminal plasma total protein and
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globulin significantly (P< 0.01) higher than B*B* genotype. However, there
were insignificantly differences due to B - blood group genotypes on
seminal plasma albumin and A/G ratio in both breeds.

Bentley et al. (1984) found that the overall average of total seminal
plasma protein of the selected and control lines were 0.874 and 0.752 g /
100m 1., respectively, in broiler breeder. Soliman (1996) and Kalamah ez al
(2000) found that the total protein in seminal plasma of heavy Norfa cocks
was higher than that of light cocks , the seminal plasma albumin in heavy
and light cocks were 1.49 and 1.40 g / 100m 1 ., respectively . The lowest
value of seminal plasma globulin was in heavy cocks, and it was 2.79 g/ 100
ml., while the value of seminal plasma globulin in light cocks was 2.80
g/100 mi., the seminal plasma A/G ratio in heavy cocks was greater than
light cocks .

b- Seminal plasma minerals:

Seminal plasma calcium (Ca) was significantly higher (P<0.01) in
White Leghorn than that of Fayoumi cocks (Table 3).An opposite trend was
true for either seminal plasma inorganic phosphorus (IP) or IP/Ca ratio. The
B'B' genotype of White Leghorn was signiﬁcanﬂ?a higher (P<0.01) than
other genotypes in seminal plasma calcium. B?B* and B"B' of White
Leghom were similar, in this concept. While, the B*B? genotype had seminal
plasma inorganic phosphorus significantly higher (P<0.01) than other
genotypes. There were highly significant differences (P<0.01) due to B —
blood group genotypes in White Leghorn on seminal plasma IP/Ca ratio
(Table3). In Fayoumi cocks, the B’°B” genotype had seminal plasma calcium
and inorganic phosphorus significantly higher (P<0.01) than the B’B”
genotype, and significant differences (P< 0.05) for seminal plasma IP/Ca
ratio {Table3 ).

In this respect, Soliman (1996) and Kalamah er a/. (2000) showed
that seminal plasma calcium of heavy and light Norfa cocks were 7.95 and
8.72 mg /100 ml., respectively. The seminal plasma inorganic phosphorus
was nearly the same in heavy and light cocks. The seminal plasma IP/Ca
ratio was greater in light cocks than heavy cocks.

¢- Seminal plasma phosphatases:-

Alkaline phosphatase activity of seminal plasma was significantly
higher (P< 0.01) in Fayoumi than in White Leghorn breed (Table 3).
Seminal ?lasma acid phosphatase activity in both breeds was quite similar.
The B'B' genotype of White Leghorn was significantly (P< 0.01) higher
than other B-blood group genotype. The B’B* genotype of Fayoumi was
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significantly higher (P< 0.01) than B“B’. However, seminal plasma acid
phosphatase activity in all B — blood group genotypes was quite similar
(Table3). However, Soliman (1996) and Kalamah e al. (2000) reported that
the seminal plasma alkaline phosphatase activities in heavy and light Norfa
cocks were nearly similar. They added that seminal plasma acid phosphatase
activities in heavy and light Norfa cocks were 10.51 and 10.10 unit / 100ml.
respectively.

Body reactions:-
a- Body, skin and feather temperature:-

The body temperature in White Leghom was higher than in Fayoumi
breed. The differences in this respect, were highly significant (P< 0.01) for
skin temperature, and not significant for either body or feather temperature
(Table 4). There were insignificant differences due to B - blood group
genotypes effects on body, skin and Feather temperature of both White
Leghom and Fayoumi cocks (Table 4).

Fathi er al. (1998) showed that Na na genotype had the lowest body
temperature (40. 99 %C) followed by frizzled one (41 .24°cg. The reduction in
body temperature associated with Na gene was about 0.45°C, whereas it was
0.19°C for frizzled genotype as a deviation from normally feathered
genotype. Moreover, Galal et al (2000) found that rectal temperature
measured at sexual maturity for both heterozygous naked neck and frizzle
genotypes was slightly higher than that of both normal feathered (na na and
ff) ones. Abdou et al. (1999) showed that body temperature of pullets
exposed to acute heat stress increased by 0.48, 0.66, 0.71, 0.94 and 1.26"C
for Sinai , Fayoumi , Norfa , Mamourah and White Leghorn , respectively.
On the other hand, Sabria and Younis (1999) showed that rectal temperature
was significantly affected by genotypes. Also, Kalamah er al., (2003) and
Soliman (2003) reEorted that the body temperature was nearly similar in
B'B', B’B? and B"B'® genotypes in Norfa chickens, the differences in this
respect were not significant.

b- Respiration rate:-

The respiration rate in Fayoumi was significantly (P< 0.0i) higher
than in White Leghorn breed. The BB genotype had respiration rate
significantly higher (P< 0.05) than other B - blood group genotypes in
White Leghorn breed. But, in Fayoum:i breed, there were insignificant
differences due to B — blood group genotypes effects on respiration rate
(Table4). Kalamah et al., (2003) and Soliman (2003) found that the B'B'
genotype had respiration rate higher than both B2B? and B!*B'® genotypes.
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The differences between B — blood group genotype and respiration rate were
not significant .

From these results it could be concluded that, the B- blood group
genotypes can be used in selection programs to improve some physiological
traits such as semen production, body reactions and respiration rate in
chickens at early ages.

Table (2): Effect of blood group genotypes on semen characteristics in
White Lghorn and Fayoumi cocks. (X + S.E)

ed Semen Volume Morility pH Abnormality Live Concentration

B.G {mL) % spetins % = 107

B1B1 0.13'20.008 3.1020.137 7.80°20.033 2442078 808213 2664015

B2B2 0.13"+0.005 3.4120.134 7.96":0 030 2332087 £2.521.2 3.0420.12

W Leghom B13B13 0.147£0.005 34710135 7.88%£0 03 229051 82.0x1.1 299x0.11

BI1YB19 0 16"£0.006 34740135 7.80°0.030 24 1+0.61 8082127 2984012

Total mesn 0140005 3.3620.133 7.8620.030 23 682063 B1.53x1.6 29240 14
Significant . N.§ . N.5 NS, NS

ByBy 0.1420.005 37220139 7.82+0.031 23.6+0.63 82311 3.1940.12

. BBz 0.57£0.007 35710137 7.86+0..033 23.420.75 Bla3x12 3.0940.14

Fayoumi Totatmean | 0.15520.007 3,650,140 7.8420.034 23.5:0.81 BL 8013 3.1410 15
Significant i M5 N.S. N.S. N.S. NS

Means followed by different letters are significantly different as shown by Duncans test,

* Significant at <0.05 ** highly significant at <0.01 N.S. Not significant

Table (3) Effect of blood group genotypes on seminal plasma proteins,
minerals and phosphatases in White Lghorn and Fayoumi cocks.

X+S.E).
Breed Semen Totsal Albuming A ) Globutin (G) | A/G ratio
B.G protein g/L gL gL

BB’ 48 7%+ 894 13221140 | 35.5°0.0316 | 037x0.037
B*p’ 44.5°%0.707 1461414 209°%0.707 | 0.490,071
B"*B" 43.1%1.061 15.1x1.414 28040354 | 0.540.050
W.Leghorn B"B"” 44540804 | 15320707 | 292%0.447 | 052+0.032
Total mean | 45240634 14.630 584 30.720.697 0.48+0.027

Sigmficant - NS o NS
BB 43.1£0.707 18,80 707 24.3£0.316 0.7740.035
B 40.3+0.316 18.1£0.707 22.2+0 447 0 82+0.089
Fayoumi Total mean | 41.740.593 18.5+0 486 23.3£0.413 0.8040.045

Significant . NS - NS

Means followed by different letters are significantly different as shown by Duncans test.

* significant at <0.05

** highly significant at <0.01

274

N.S. Not significant



B-Blood Group Genotype, Semen Quality, Body Reactions, Chickens

Table (3) : Cont.

Breed emen Caleinm{Ca) | Phosphorus 1P/Ca Alkalin Acid
mg /L ar) Ratio Phosphatas | Phosphatase

B.G mg /L . ul/L u/L
BB’ 150.0°£3.54 1 27.0°%0707 | 0.18°20004 | 32.F:1.414 | 857+2236
White B8 133.40£2.12 | 40021414 | 030°0.221 | 13.9%0.049 | 85.743.162
Leohors B"B" 116.743.16 | 26.0°1.414 | 022°%0009 | 28.5%1.140 | B57x1.414
g B"B" 133.3%2.83 J 15.0°00.0447 | 0.11%0.009 | 13.9%0.707 | 85.723.536
Total mean 133.423.02 27022093 | 02020017 | 22322008 | 85.71.246

sigpiﬁcam *# A "E [1] . NS
BB’ B3.4+3.54 2800633 | 034x0014 | 54542838 | B57+2828
Fayoumi BB 116.7+4.47 50542236 | 043£0014 | 1571414 | 85724243
Talal mean 10014617 ] 39323827 | 03920536 | 3516636 | B857:2404

Significant e - * +* NS

Means followed by different letters are significantly different as shown by Duncans test.
* significant at <0.05 ** highly significantat <0.01  N.S. Not significant

Table (4): Effect of blood group genotypes on body reactions in White
Lghorn and Fayoumi cocks. (Xt S. E)

Breed Traits | Body Skin Feather Respiration
B.G temperature temperature temperature rate
' B'B! 106.3020.1516 | 100.1420.4254 | 96.1020.3593 | 39.00°+1.3390
B'B? 106.00£0.4011 | 100.1840.4182 | 96.90+0.5260 | 40.66"+1.4323
g P 105.74:0.3657 { 100.53£0.3381 | 97.00+£0.5382 | 35.60°°+1.5665
B'°B" 106.2120.4687 | 100.30£0.3305 | 97.00£0.7176 | 41.37"x1.6186
Total mean | 106.06+0.1820 | 100.29:0.1884 | 96.75:0.2771 | 40.1620.2614
Significant NS N.S N.S *
B'RY 105.75+0.5262 | 99.0320.4220 | 96.11+0.6580 | 44.2121.4022
W.Leghor BB 105.9320.6555 | 99.10£0.4298 | 95.71+0.5993 { 44.89+1.3567
Total mean | 105.84:0.4169 | 99.07+0.2891 | 95.9140.4420 | 44.55x0.270]
Fayoumi | Significant NS NS N.S NS
Means followed by different letters are significantly different as shown by Duncan’s test.

** highly significant at <0.01
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