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TWENTY-SIX HENS and ten toms Medium - weight broad-
breasicd white studler turkeys, apd also the same numbers
ofnative broad-breasted Bronze lurkeys were used in this experiment
to study the relationship between physical propertics of blood and
ezg production.

There were low and negative phenotypic correlation between
hematocrit yvalue and egg number, weight and mass in  bronze poults,
but they were low and positive in studler poults.

For both breeds, there were low and positive correlations between
both of blood hemoglobin and mean corpuscular hemoglobin con-
centration (MCHC) and each of the economic characters siudied.

There were high and negative correlations batween sedimentation
rate either after one or two hours and cach of the economic charac-
cters studied in both breeds.

Phynotypic correlations between specific gravity and each
of eConomic characters were all negative and the magnitude of
the correlations was higher Tor Bronze than for studler,

Physical Properties of Blood
L. Hemaroerit Value

Corpuscular volume (Hematoerit) is influenced by age, hormones, number,
size and shape of cells. Until sexual maturity there appears to be no significant
difference in the counts of erythroeytes and little variation due to age (Domm
and Taber, 1946, and Newell and Shaffner, 1950). The number of erythrocytes
in hens is greater in the fall than in the winter and spring, when rate of
laying is usually higher (Domm and Taber, 1946). Vogel (1961) showed higher
erythrocytes volumes for males and females in winter, (Values for cell volume
in percentage are shown in Bronze turkey at nine months old and for adult by
Hunsaker (1969) were 35-4 and 33.5.Chickens raised at ambient temperatures
of 10, 21 and 32-2°C had higher hematocrits than those raised at lower tempe-
rature of 7.2° (Kubena, ei al., 1971).

Changes in packed cell volume were positively correlated with changes
in hemoglobin content (Hunsaker et al., 1964).
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2. Blood Hemoglobin

Wollternik er af. (1947) found that hemoglobin values for normal white
Holland turkeys at 28, 32 and 40 weeks of age were 10.82, 11.27 and 12.17
grams in 100 ml. respectively, Chickens showed seasonal variation in hemoglo
bin levels according to Olson (1937), tending to be higher during the winter
months than during the summer months.

Hemoglobin levels were definitely influenced in pullets by egg production.
Ramsay and Campbell (1954) and Tanaka and Rosenberg (1954) observed that
laying hens had much lower hemoglobin levels than non-laying hens. Tanaka
and Rosenberg (1954) and Hunsaker ez al., (1964) showed that hemoglobin le-
vels decreased sharply as egg production increased. On the other hand, Jafie
(1960) reported no difference in hemoglobin of laying and non-laying birds.
Mean while, Harmon (1936) observed that good producers contained higher
hemoglobin levels than poor producers.

3. Mean Corpuscniar Hemoglobin  Concentration (MCHC)

The mean corpuscular hemoglobin concentrations (MCHC) expresses
the mean content of hemoglobin in g/100 ml. of erythrocytes. Bell e ai..
(1964) found that MCHC in Brown Leghorns at the end of laying were 30-31
2/100 ml. and the values around the return to laying were 40-41 g/100 ml.

4.  Sedimentation Rate

Gray et al., (1954) reported that sedimentation rates range from 0.5 to
9-0 mm/hour, with most values falling between 1.5 and 4. Sturkie and Tex-
tor (1960) showed that sedimentation rate increased significantly as hemato-
crits decreased. Also, changes in sedimentation rate were negatively correla-
ted with changes in packed cell volume (Hunsaker ef af., 1964).

5. Specific Gravity of Blood

The specific gravity of whole blood was 1.044 in female chicken (Medway
and Kare, 1959) and 1.052in female goose (Hunsaker e al., 1964). The
specific gravity of the whole bloood did not change with age (Medway and
Kare, 1959). Hunsaker ef al., (1964) found that changes in whole blood
specific gravity of goose were positively correlated with changes in packed cell
volume.

Egg production

Whitson ez al., (1944) reporied that egg production per hen from beginn-
ing Januvary 15 to May 31 for Belsville small-type white, white Holland,
Standard bred Bronze and Broad Brested Bronze were 62,63,76 and 59 eggs
respectively.  Shoflner ef al,, (1962, and Thomason ef al., (1972) suggested
that egg production decreased as seasonal temperatures increased during the
breeding season.

Egype. . Anim. Prod. 25, No. 1 (1985)



STc TIES ON PHYSICAL PROPERTIES OF BLOOD 49

Thomason ef al., (1972) showed that in large White turkey females, eggs
weights were significantly higher for eggs taken from birds in 12.8 and 21.1 °C
temperature environments than those in the 29.4°C pens. On the other hand,
Rosenberg and Tanaka (1951) showed that no differences in egg weight due to
differences in temperature throughout the laying year.

Material arnd Methods

This work was carried out at the Poultry Research Center, Animal Produ-
ction Department, Faculty of Agriculture, Cairo University.

Twenty-six hens and ten toms 28-weeks-old, Medium-weight Broad-Brea-
sted White Studler turkeys, and also the same numbers native Broad-Breasted
Bronze turkeys were used in this experiments which started in May 15, (1982)
and lasted untill May, (1983). The purpose of this experiments was to study
the relationship between egg production and some physical properties of blood
as affected by breed and age.

During the experimental period, the birds were fed a turkey breeder
ration containing 16.4% crude protein and 2900 keal/kgME,

At 32-week-old the birds were exposed abruptly to 17 hr of light daily : 8
hr of natural light plus 9 hr of artificial light of 2 feet candle by using incandes-
cent bulbs. :

The experiments lasted until the hens reached 48-week-old.

The hens were trapnested and the eggs were pedigreed. The egg weight
was recorded daily to the nearest gram. Egg production and egg mass were
counted.

Blood samples were collected immediately from the wing vein by a syringe
at 4 weeks intervals from 28 to 48 weeks of age. About 3 ml of blood from
cach hen were placed in heparanizect test tube. Hematocrit vaue, Hemoglo-
bin content Mean corpuscular hemoglobin concentration, specific gravity of
whole blood, and sedimentation rate after one and two hours were measured
in individual samples.

Statistical analysis was carried out according to Steel and Torrie (1960),
and phenotypic correlations were computed between physical properties of
blood and between physical properties and economic characteristics.

Egypt. ]. Anim. Prod. 25, No. 1 (1985)
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"Results and Di_scnssion

Physical Properties of Blood
1)y Hematocrit Valye

Generally, the hematoerit value in Bronze was lower than that in studler
(Table 1). The differences due to breed were significant (Table 2). The
heamatocrit value in Bronze decreased gradually from 28 weeks until 40 weeks
of age in March (Peak of production) then increased markedly. The highest
value was observed at 48 weeks of age (Table I and Fig 1) meanwhile in Stu-
dler, the hematocrit value decreased markedly with age, till 36th week in late

February, then a steep increase was observed up to 44 weeks of age and slightly
decreased «after wards,

It was observed that the reduction in hematocrit value occurred during
the period of sexyal maturity which is occompanied by higher level of gonadal
hormones. Taber ez al,, (1941) found that estrogens tended to depress erythro-
cytes numbers.

TABLE 1. Average hematocrit value, blood hemoglobin and mean corpuscolar hemog-
lobin conceatration ( MCHC) for Bronze (B) and Studler (S) during the different

periods,
|
f Hematoerit [ Hemoglobin f MCHC
peciod | value () | (gm/100 mi) | [$%)
erig
i T A e e S
B i s | B l‘ s | B s
|
L ol ; . posmuife 4 e
| | | o
28--32 / 33.3%C | 3,830 | .60 1.0% | g4 gbe |‘ 35 5°
3236 | 32.0% | s | el |, e / 35.2° || 387"
2640 | B 34.3“1"1 iz, 1% 12.0" | 387 || 34.5°
9044 | 33 | 440 | 1% 40 16.3" |] 35.8° } 46.9"
! |
4445 34.6" ’ 342 | rsgt | 540 } 45.7* |! 93,0°
| .

* Values in the same column followed by the same letter are not significantly different)

P < (0.05) from each other
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Fig. 1 Average hematocrit value for Bronze (B) and Studler (5) during the different
periods.

2. Blood Hemoglobin

Table 1 and Fig 2 showed that the level of hemoglobin in blood of
studler hens was higher than that in Bronze. The differences between breeds
in blood hemoglobin were significant (Table 2).

In Bronze, the hemoglobin content increased gradually with the advance-
ment of age (Table 1 and Fig 2), while in Studler the hemoglobin content
has a fluctuating trend with age. The highest value was attained at 40-44 weeks
of age in April. The differences in blood hemoglobin were significant (Table
2). Hemoglobin levels are definitely influnced by age, gonadal activity and
intensity of production. Tanaka and Rosenberg (1955) suggested that, the
balance between androgens and estrogens determines the hemoglobin level
in chickens. Taber ef al., (1941) found that estrogens tended to depress eryth-
rocyte count, and there was a close positive association between erythrocyte
count and hemoglobin level. There was a significant negative association bet-
ween intensity of production and hemoglobin content, which is in agreement
with the reports of Maugham (1935) and Harmon (1936). Tanaka and Rosen-
berg, (1954) reported that laying chickens had lower hemoglobin levels than
non-laying birds from the same hatch, and hemoglobin [evel varied significan-
tly within individuals being higher during periods of pause and partial molt
than during egg production.

1. Mean Corpuscular Hemoglobin Concentration (MCHC)

The mean corpuscular hemoglobin concentration in Bronze was lower
{han that in Studler, but the differences due to breed were not significant (Ta-
ble 2). Comparing between the different ages it was found that MCHC in Bron-
ze and Studler had similar trends to those of blood hemogiobin, but with little
fluctuations (Table 1 and Fig 3). The differences due to age were signifi-
cant (Table 2). The factors affecting hemoglobin content exert the same ef-
fect on MCHC Sturkie, 1965).

Egypt. |. Anim. Prod. 25, No. 1 (1985
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TABLE 2. Analysis of variance of hematocrit vilue, blood hemoglobin, mean corpuscular
hemoglobin concentration, sedimentation rate and specific gravity of hlood
for Bronze and Studler during the experimental perind.

S | |
Ttems g 5.v. dtf 5.8. M.S.

Hematgerit . . . . . Bet. Breeds 1 3 prad 17.71%
Bet. ages 4 81.91 20.48%
| Error 254 376.89 3.453
Hemoglobin i E Bet. Breeds 1 24,55 24 .55%
Bet, ages 4 321,74 97.94%*
Errer 254 786.97 310
Mean curpuscular . . .| DBet. Breeds 1 48 42 ; 48,42™8
Hemoglobin . . . . | Bet.ages 4 | 2087.29 521.82*
concentration . . ., . .| Error 254 | 5754.37 22.66
Sedimentation hour Bet. Breeds | .02 1 O.UZNS
Bet. ages 4 63.48 I3, 87%
(one hour) . . . . . .| Error. 254 81,63 0.32
Sedimentation raic . Bet. Breeds 1 4.77 i 4 77
ftwo hoursy Bet. ages 4 | 18,48 ‘ 19.62*
Error 254 T4.73 0.29
Specific. . . . . .. .| Bet. Breeds | 1 0,01 0.01* o
Bet, ages { 4 0. 00012 0. 00603
gravity . . .. . . . .| FEror J 25 gz J 0.0008
i |
NS = Not significant

* = Sigaificant (P < 0.05)

4)  Sedimentation Rate

In general, the sedimentation rate after one hour or two hours in Bronze
were higher than that in  studler (Table 3 and Fig4 and 5). Only the diffe-
rences in sedimentation rate after two hours between breeds were significant
Table 2). The difference between the two breeds was high in the first period
(28-32 weeks age), then it decreased after that, when sedimentation rate was
measured after one and two lours.

The sedimentation rate after one or two hours decreased gradually as age
increased in both breeds (Table 3 and Fig4 and 5). The decrease in sedi-
mentation rate was higher after the first period than after other periods when
it was measured after one hour in Bronze. Age had a significant effect on
sedimentation rate either after one or two hours (Table 2). -The resuits obtai-
ned agree with Gilbert (1968) who added that the sedimentation rate in females
is throught to be related to the level of lipid content of their plasma. Thus
as the hen matures the sedimentation rate rises.

Egypt. [. Anim. Prod. 25, No. | (1983)



G. A, R. KAMAR ef of

54
<Pl
o
4+
O~
A 3
g ’ \\\ —-~ HBraobze
g g '
[N 2 [ \\\
] =5
N S --- Studler
o K S
2 o i ‘\\
0. | T
S & I =
w d l T “"‘*--.L
L0 | Tl
0
‘ |
L] | P b | S
o z b e e i
2E~%2 S2-36 L6-40 GO=44 G4y—if
- 3 N
Ferigd

Fig, 4 Ayerage sadimeatation rate after one hour for Bronze (B) and studler (8) during

Fig, 5

Egypt. .

ths different periods,

Bronze

'

~---8tudler

! = | ! |

2b=-32 32-36 36-40 40=-44  44-ug
Period (week)

Average sedimentation rate after two  hours for  Bronze (B) and Studler (5)
during the different periods,

Anim. Prod. 25, No. 1 {1985)



rnvity

£,

vl ood

dots M it T o
of

Lo

STUDIES ON PHYSICAL PROPERTIES OF BLOOD 55

TABLE 3. Average sedimentation rate after ore and two hours and specific gravity of
blood for Bronze (B) and Studler (S) during the diffesent periods.

i

Spedimentation rate (mm) i

e Tt Slecific gravity
Period h
(weekd, one hour ‘ two hours
B | VIS SR S g .
B I S B s B i s
232 gt | 19 | 1 1.048% 1.050"
agdb o Aw® | 1a | gl 2.4 1.04720 1. 04770
. ’ . b
3640 | 12° 115 2.4° 2.0 1, qggee 1.049"
4044 ‘ 09% | o0.g™* l 19" 1.8 | t ()47“‘bc ‘ | 049‘*b°
i ) d | abe 1
K be | b : 1087 bed 087 hed
| i

44—a8 i 0.8 09" | ¢ \ 1.®

“Values in the same column followed by the same letter are not significantly differant
(PO 05) from each other,

5. Specific Gravity of Blood

In general, the specific gravity in Bronze was lower than that in studler
(Table 3 and Fig 6). The differences between breeds were si gnificant
(Table 2).
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Fig. 6 Average specific gravity of hood for Bronze (B) and Studler (S) during the
different periods.
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The specific gravity decreased with age in the two breeds (Table 3 and
Figure 6), but the differences due to age were not significant (Table 2). Med-
way and Kare (19539)found that the specific gravity of whole blood shows only
minor changes with age.

Economic Characteristics
I. Egg Nunber

Egeg number in Bronze was higher than that in Studler in all periods of
experiment (Table 4).  The differences in egg number due to breed were signi-
ficant (Table 5). Whitson ez al., (1944) observed clear differences in egg produ-
ction among four of the more common varicties of turkeys, Beltsville small-
type white, white Holland, Standardbred Bronze and Broad-Brested Bronze.
Asmundson (1938) from an investigation of a complex of characters affect-
ing egg production in turkeys reported that those characters were probably
influenced by a number of genes just as chickens.

In both breeds included in the study the egg number increased enormously
as age increased, reaching a maximum value at 40 weeks of age in March,
and decreased gradually there after with the advance of age (Table 4 and
Fig. 7) The differences in egg number due to age were significant (Table 5).
Results show that egg production decreases as seasonal temperature increases
during the breeding season. Similar results were observed by Shoffner et af.,
(1962). Thyroid activity has been shown to be closely related to egg production,
It is well known that the gland activity decreases with the increase of inveron
mental temp., (sturkie, 1965).

TABLE 4. A verage egzz number (per hen ), egp weight and egg mass ( per hen ) for
Bronzet (B) and Studles (S) during the different periods:

{ Egg number Egg weight (zm) Egg mass (gm)
Period | _ R R = i
(week) ‘ |
| B - s ' B ) B s
! : 4 | b b b
3236 ‘ 6.15° | 270" | 695" 72.1%°% | 46.3 200. 1
? | !
3640 1 168" 10.60" w4, 6> 75 0% | 896.1" 792.6°
| | ! : = T i H
a2 | 106" 58 74,53 75.5"" | 79397" 658.5"
4443 ‘ 6.61° 5.81° 7390 | 73,230 | 45740 424.9°
| 1 ! |

Values in the same columa followed by the saine letter are not significantly different
(P < 0.05) from each other.
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TABLE 5. Amalysis of varianee of egg number ( per hen) epe weight, and egy miss
( per hem) , ( cconomic characteristics ) for Bronze and Studler during
the experimental period,

|

|
Items | 8.V, ‘ a.f. I S.S. J M.S.
— e y (S,
Egg number . .| Bet. Breeds 1 149235 [ 149235+
| Bet. ages 3 | 2744.75 914,92
"' Brror 203 166.33 ( 0.82
| |
’ | ) NS
Egy weight . .| Bet. Broeds | 1 20.74 20,74
Bet,  ages 3 | 498.83 166.28*
Error I 203 / 10959, 40 54.00
' | » |
Egg mass ! Bet. Breeds | . 878670, 01 878670.01*
| Bet. ages i 3 8607712.38 2869237.40"
Error 203 ’ 5906693, 10 29097, 01
| | u
MS = Not significant
* == Significant ( P < 0.05) t
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Fig. 7 Average egg number (per Den) for Bronze (B) and Studler (8) during the
different periods.

Egg Weight

In general, the egg weight in Bronze was lower than thatin studler in
young birds till 40 weeks of age (Table 4 and Fig 8), though differences were
not significant (Table 5). The egg weight increased as age increased, reaching
the peak at 40 weeks of age in Bronze and at 40 one in studler in March and
decreased slightly afterwards (Table 4 and Fig 8). Age exerted a signific-
ant effect on egg weight of turkey (Table 5).

Egypt. J. Anim. Prod. 25, No. 1 (1985
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The resuits indicate that egg weight fended to increase as the breeding sea-
son progressed. Thomason ef al., (1972) suggested that constant high air tempe-
rature reduced egg weight below the maximum. Huston ef of,, (1957) attribu-
ted the lower egg weight of birds exposed to high environmental temperature
to the lower feed consumed by such birds than those held at moderate temp-
crature.

3. Egg Mass

The egg mass was higher in Bronze than in studler (Table 4 and Figure 9).
The increase was mainely due to the high egg production in Bronze.The diffe-
rences in egg mass due to breed were significant (Table 5).

Bgg mass increased as age increased reaching a maximum value at 40
weeks of age in March and decreased graduaily thereafter following egg num-
ber (Table 4 and Figure 9). Differences in egg mass due to age were statisti-
cally significant (Table 3).
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Fig. 8 : Average egg weight for Bromze (B) and Studler (S) during the different periods.

Phemotypic Correlations between Physical Properties of Blood

\.  Hematocrit value

The phenotypic correlations between hematocrit value and each of blood
hemoglobin, mean corpuscular hemoglobin concentration and specific gravity of
whole blood, were all positive in the two breeds (Table 6). Previous data (Hun-
saker et al., 1964) showed that changes in packed cell volume were positively
corrclated with changes in hemoglobin content and whole blood specific gra-
vity. However, correlations between hematocrit and sedimentation rate ci-
ther after one or two hours were negative. The magnitude of the correlations
was higher for studler than for Bronze. These result agree with those found
by Hunsaker ef al., (1964), They showed that sedimentation rates were nega-
tively correlated with packed cell volume

Egypt. J. Anim. Prod. 25, No. 1 (1985)
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Fig. 9 Average egg mass (per hen) for Bronze (B) and Studler (S) during the different

periods.
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2. Blood hemoglobin

For both breeds, there were high and negative correlations between blood
hemoglobin and sedimentation rate either after one or two hours, while those
between blood hemoglobin and mean corpuscular hemoglobin concentration
were high and positive (Table 6). It was also indicated from Table 6 that
the correlations of hemoglobin content with specific gravity were low and nega-
tive.

3. Mean corpuscular hemoglobin  concentration (MCHC)

Correlations between mean corpuscular hemoglobin concentration and
each of sedimentation rate after one and two hours and specific gravity were
ali negative in the two breeds (Table 6). The magnitude of the correlations
was higher for Bronze than for Studler.

TABLE 6. Phenotypic correlztions between hematocrit value, blood hemoglobin, mean
corpuscular hemoglobin concenteation, sedimentation rate amd specific sravity
of blood for Bronze (B) and Studler (S} polts.

B ]|
r Hema- Hemo- 1 e | 3 Specific
Ttem e tocrit slobin MCHC SR i SR gravity
¢ m
d |
' i
N e | cellie s e
i I
Hematocrit .| B 0.6955 | 0.4910 | —0.2639 | —0.4145 | 0.04980
S 0.4108 0.1625 | —0.6113 | —0.6734 0.5212
Hemoglobin | B | 0.9673 | —0.5783 | —0.6816 |—0.955
0.9662 | —0.6803 | —0.7672 |—0.0347
MCHC! B | —0.6110 | —0.6814 |—0.2966
s . | —0.5710 | —0.6460 |—0.1200
SR (the . .| B 0.9819 | 0.6668
s . 0.9872 | 0.2683
i
SR 2hp . .| B . 0.5317
s !. | 0.1433
Specific B %
Gravity. . . 8 |
!

Mean corpuscular hemoglobin concentration,
= Sedimentation rate after one hour.
= Sedimentation rate after two hours.

(DU P
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4.  Sedimentation rate

In both Bronze and studler breeds, there were very high and positive corre-
lations between the estimates of sedimentation rate recorded after one hour
and those recorded after two hours (Table 6). The correlations between sedi-
mentation rate either recorded after one hour or two hours and specific gra-
vity were all positive. The magnitude of the correlations was higher for
Bronze than for Studler.

Phynotypic Correlations Between Blood Physical Properties and Economie Chara-
cteristics
1. Hematocrit value

In Bronze poults, phenotypic correlations between hematocrit value and
each of the economic characters studied were all low and negative (Table 7).
However, it Studler poults there were positive correlations between hemato-
crit value and economic characters studied.

It may be due to the higher egg production of Bronze than tha' of studier.

TABLE 7. Phenotypic correlations between blood physical properties and ecomomic
characterististies for Bronze (B) and Studler (8) poults.

B
¥ Egg Egg Egg
Items | e i number mass weight
e
d
Hemalocrit B —0.2519 —0.2498 —0.0930
s 0. 6491 0.6485 0,0573
Hemoglobin B 0.0819 0.0810 0.3122
5 0.4238 0.4203 0.3710
MCHC- B 0.1233 0.1937 0.4107
S 0.2754 0.2756 (.3936
SR (Thy . . . . B —0.8185 --0.8155 —0,9137
s —0. 8464 —0, 8405 —0.7722
SR (2h)* . . . B— -0, 6964 —0,6952 —0.8590
) 5 —0.8314 —). 8262 —0. 6929
Specific B 0. 8944 —4. 8929 —-0. 8054
gravity . . . S —0.0104 —0.0025 —0.6425
1 Mean corpuscular hemoglobin concentration
2 = Sedimentation rate after one hour
3 = Sedimentation rate after two hours

Egypt. ]. Anim. Pred. 25, No. 1 (1985)
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2. Hemoglobin

Far both breeds, there were ow and positive correlations between blood
hemoglobin and each of the cconomic characters studied (Table 7). Earlier
published data by Tanaka and Rosenberg (1954) found negative correlation
between hemoglobin level and intensity of egze production in chicken hens.
They indicated that good producers have lower hemoglobin levels than poor
producers. Hunsaker es gl (1964) found that hemoglobin levels decreased
sharply as ege production increased.

3. Mean  corpuscular hemoglobin  concentartion (MCHC)

The correlations seemed to be similar to those calenlated for blood hemo-
globin (Table 7).

4. Sedimention rate

In both Bronze and Studler poults, there were high and negative correla-
tions between sedimentation rate either after one or two hours and each of the
cconomic characters studied (Table 7).

5. Specific gravity

Phynotypic correltions between specific gravity and each of cconomic
charters were ail negative (Table 7). The magnitude of the correlations was
clearly higher lor Bronze than for Studler.
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