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SUMMARY

An investigation was carried out at the Animal and Poultry Breeding
Experimental Farm. Faeully of Agriculture, Gairo Universily, Giza,
Egypt, U.AR., to study the relation between blood constituents of
srowing chickens and their age, date ol sexual maturity and the fivst
four months of egg layiug, using A6 females and 15 males of the Fay-
oumi chickens and 26 [emales and 10 males of Bhode Tsland Reds.
Relation between blood  constituents  and egg production  was  also
studhied using 50 Favoumi pullets and 34 Rhode Tsland Reds.  The
estimated  blood  constituents  were  erythroeyte  counts, hemogplohin
content, total W.B.C., total blood ecaleium. phosphorus and protein.
The following is the summary of the results obtained :

1. Before sexual maturity, there was no signilicant difference between
the suecessive deternunation of blood constituents. However, Lotal

hioad |}rnl:cin and W.B.C. showed a shight increase with age.

2. There was no apparent dillerence between immalure sexes in the
levels of the blood constituents, except for R.B.C. eounts and hemoglobin
content.
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3. The male chickens showed a highly significant inerease in B.B.C,
counts and hemoglobin content, while the other blood constituents
were nol allected by sexual maturity.

fi. At onset of laying, the total blood ealeium and phosphorus showed
a significanl increase.

5. After four months from the beginning of 1aying, total blood cal-

cium and phosphorus veached lower levels than those before sexual
maturily.

fi. The increase in egg prod uetion is usually :n-.rumpanie:l by a deerease
in blood constituents.  The egg weight was significantly negatively
correlated with the hu.nlr:;;lnhin and BLB.C. in both breeds, while the

e number decreased the caleinm and  phosphorus sigmificantly in

the Rhode Tsland Red.

INTRODUCTION

The remarkable increase in poultry production in Egypt, either through
aising indigenous breeds or by importation of foreign breeds ereated
many problems for the poultry keepers which need rapid solution. The
study of the variation in bload picture and eonstituents in the fowls,
sels an important foundation to the study of growth and egg production.
Moreover, it helps in explaining the reaction ol the newly imported breeds
of poultry 1o their new habitat.

The present work was carried oul in order to study the blood analysis
in relation to the productive performance of the native amnd foreign

[mulh'y breeds under our local conditions.

REVIEW OF LITERATURE

The majority of the blood studies in chickens are velated 1o sex, sexual
maturity and egg production capaeily, sinee these ave the most economic
characteristics.

A —Sex Differences e Blood Characteristies :

Sex has no significant eflect on blood hemoglobin or erythrocyte
count till sexual maturity (Cook, 1937).  Olson (1937) stated that
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there was no sex difference in the leucoeyles counl: however, injection
with male sex hormone increased the leucoeyles counlt in females and
capons (I"lt‘fl'l‘“'-l‘l et al., 1954).

B.

ﬁﬁe{:{. q/' Sevwad Maturity on Blood Constituents :

Sexual maturity is accompanied by a greater concentration in ery-
throevtes count and hemoglobin content in male chickens than in females
(Juhn and Domm, 1930 ; Domm and Tober, 1946 ; Newell and Shaflner.
1950).  Hens and eapons had approximately the same erythrocyle
counts (about 2.500.000), while cocks had about 3.500.000. The
R. B. G. of hens, poulard and capons reached the level of normal males
by injection with male sex hormone. with a subsequent relurn 1o prein-
jeetion Ievel after ceasing injection (Domm and Tober, 1946 and Hervich.
Lochart, Martin and Nusser. 1954).  The mean value of total ealeium
in blood is almaost stable in the immature bivds (Greenberg et al., 1936).
At two days before the onset of laving. the blood ealeium showed a great
inerense from 12 mg. percent to 31.6 mg. percent, followed by a gradual
deercase to 23 mg. percent after Iwo weeks of laying (Greenberg et al.,
1936). This inerease is caused by the high level of estrogen at sexual
maturity, which was proved by similar resulls induced by injection of
estrogen in non-laying females, cocks and capons (Riddle, 1942 and
Benott et al., 1950).

The morganie phosphorus in the growing fowls decreased with
mereasing age; ils concentralion was 10.0 and 5.5 gm. at 19 and
165 days respectively (Greenberg et al., 1936). At the onsel of laying,
the organic phosphorus ol the blood inereased, while there was no
appreciable change in the inorganie phosphorus.  This increase was
attributed to the release of oestrogen from the ovary of the laying hens
(Heller et al.. 1934 ; McDonald and Riddle, 1945 and Common et al.,
1948).  The injection of oestrogen caused an inerease in the blood
phosphorus ol immature chickens from 7.3 to 16.0 mg. per 100 mi.
((fnnmlun et al., 1948).

Plasma protein values were lower in males than in females, which
suggests Lhat gonadal hormones are involved (Rochlina, 1934 : Brandt
et al., 1951 and Struekic and Newman, 1951).
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(... The Relation between Egg Production and Blood Contents :

Results obtained by different authors for the effect of egg produciion
capacily on blood hemoglobin, vary to some extent. Cook and Harmon
(1933), Maughan (1935) and Harmon (1936) stated that the mcrease
in egg production was accompanied by a deecrvease in blood hemoglobin.
On the contrary, Duckes and Schwarte (1931) and Winters (1936)
veported that there was no difference in blood hemoglobin of laying and
non-laying hens. Cook (1937) showaed that the variation in erythroeytes
count in hirds was similar 1o thal in hemoglobin content.

Knowles ef al. (1935) reported that the activity of the shell gland
in egg shell formation indueed a decrease in plasma ealeiom, On the
contrary, Wingel and Smith (1 957) reported that the caleium Tevel
was nearly equal in hens with active and with inactive shell glands.,

The blood protein level doereases by 25 1o 609 atoviposition (Rochlina.
1934). The progress of the ovam in the ovidue! and the time of ovi-
position has no signiticant effect on the plasma protein concentralion
(Sturkie, 1951). Under the natural level of oestrogen, non-laying birds
had higher values ol total plasma protein than laying ones, being 5.34
and A.GA g /100 ml. respectively. Oestrogen adminisiration al high
level inereased the protein content in hoth laying and non-laying hens.
Moreover, fast moving protein component was found in the electrophoretic
pattern of the serum in the laying hens, but not in non-laying females ;

this component may be rvelated with egg formation (Bramll etal., 1951).

MATERIAL AND METHODS

This work was earrvicd oul at the poullry 1"'lx|u=:|'irnuni.ul Parm, Faculty
of Agriculiure, Cairo Universily, Giza, Egvpt, L. A. R. The work was
divided mmlo two :-\[ml'itnwnl.ﬁ :

The first experiment was designed 1o study the bload econstituents
of growing chickens in relation to their sex, sexual maturilty and egg
production during their fivst lour months of laying. [t comprised 46
and 26 females and 15 and 10 males of both Fayoumi and Rhode Island
Red :'1—_-.r4|naL‘-Lin'|y- [ndividual records for blood hemoglobin, erythrocyles
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and total lenecoeytes were monthly obtained beginning with three months
old chickens, while group samples were taken for blood ealeium, phos-
phorus and protein cach month. As regards the age of sexual maturity,
the Fayoumi females werve arranged into three groups. early, medium
and late maturing, owing to the onsel of laying at 5, 6 and 7 months
of age respectively.

The second experiment was arranged to investigate the relation between
blood constituents and the annual egg production (number and weight
of eggs). The experiment included 50 Fayoumi and 34 Rhode Island
Red laving pullets. This experiment lasted for 12 months from October
1957 ll September 1958. Monthly analyses were carried outl for
haemoglobin, erythroeytes and total lencocyles ol each pullet. while
seasonal estimates ol ecaleium, phosphorus and protein were done in
January, April. July and October.

The pullets were kepl in eonereie house with open yards, and treated
due Lo the routine system of the Experimental Station. The concentrated
ration comprised cotlon seed ecake (20 9), barley (29 %), rice polish

R b Eory . . fan Oy O s =
(15 9%), bran (15 %) and erushed maize (29 9%). Fresh blnm.l was
added daily to the ration. Berseem (Teifolium alexandrinum) was

offered from December Gl June, while areen cormn was available during

SUTOner Jill'lrllll.‘%.

ﬁ;(f H.E?'J Irz“?lg fl "."a‘t‘.'x’,ll ?‘.i‘ ?’n‘lﬂ!?t‘f!!';“ﬂ

Blood samples were collected from vein punciure nnder the wing.
Total crythroeyles and leucoevies counl weve done after Sadek (1955)
111-‘.i11g the hacmocylomeler.

In order to facilitate and establish an easy method for hacmoglobin
estimation in hird"s blood, it was proposed 1o nse the well known hae-
moglobinometer used for estimating human haemoglobin.  Since  the
haemoglobin value is lower in birds than in mammals, the usual standard
acidd hematin metho:l (Fowler, 1949) was moditied. The 1/10 N hyvdro-
chlorie acid was used up to the 8 mark instead of the 10 mark. The
veading of the hacmoglobinometer was multiplied by a Tactor of 0,134,
which was drawn by estimating the haemoglobin content chemieally
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(Wong, 1928) opposite to the haemoglobinometer reading in thirty
blood samples.

The serum total calcium, phosphorus and protein contenls were
determined after Hawk et al. (1947). A photoeleciric colorimeter was
applied for estimating lotal phosphorus (by Roe and Kohn method)
and caleium (by Fisk and Subba Row method). Total plasma protein
was estimated by the specifie gravity iechnique.

The statistical analysis was done alter Snedecor (1953).

RESULTS

Sex Difference :

Both Fayourmi and Rhode Island Red cockerels had higher values
for R.B. C. and haemoglobin, but lower values for W.B. C. counts
and plasma protein than females. While blood calcium and phosphorus
were lower in Fayoumi males than females. the contrary oceurred in

Rhode Island Reds (Table 1).

Tapre 1

Blood constituents in immature males and females in Fayoumi
and BRhode Island Reds.

Fayoumi R.I.Ik.
Blood constituents — —_—

Males Females Males Females
R.B. C. « Malliony» ...... 3.710 3.294 3.830 ' 3.374
Haemoglobin ¢gm.». ....| 11.48 10.16 11.74 10.21
W. B. C. «Thousand» . .| 7h.00 75.00 2600 G1.00
Protein «gm.»......... 6,849 714 6.87 7.36
Caleium «mgm.» ... .. .. 13.09 14.29 15.00 11.62
Phosphorus « mgm.». ... 7.94 9.52 QA8 .98
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Sexwal Maturity :

AL the onset of laying, the erythroeytes and leucoeyles coneeniration
decrcased in both breeds. However, the medium sexual maturity aroup
showed an inerease in the W. B. €. counts. While the haemoglobin
decreased in accordanece with the R, B. €. count in Fayoumi, the Rhode
I[stand Reds showed a shight inerease in the haemoglobin value. The
blood protein deercased slightly in the Favoumi breed, while it inereased
im the Rhode Island Red. Tn both breeds, blood ealeinm and phosphorus
values showed a marked inercase at sexual maturily, especially in the
medinm sexual maturity group of Fayoumi which showed 100 and
A6 percent anerease in blood calciam and phosphorus  respectively
(Fig. 1).

At the onset of laying, the group of moderate age at the sexual maturity
possessed the highest mean values of the mentioned blood constituents,
excepl lotal blood phosphorus. Meanwhile, the latest sexual malurity
group had the lowest values of the studied constituents except lotal

lewcoeyte and protein content (Table 2).

Tanpre 2

The concentration of blood contents in the different groups
of sexual maturity in Favoumi fowls.

Bland contents | nfcf::ll:”j :::::::ﬁ:o Late mat.
H.B GO 3077 Fon1a 2.0929
Haemoglobin .. ... ... ... ... ... .. U.84 10.350 937
WoB. G 6G7.00 91.00 68,00
Protein. . ... o . 6.605 7.405 .25
Caletum . ..o o 21.75 27.50 ‘ 10,80
PROSPIOTHT: o vonvovin s mom s smizmosssiis asits 45.50- | 12.93 B.64
|
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The male chickens in both Fayoumi and Rhode Island Red showed
a greal increase in R.B.C. counts. haemoglobine content, W.B.C. and
prolein al sexual malurily. While the phosphorus decreased 1 both
hreeds, the caleium decreased greatly in Favoumi and  ineveased in

Rhode Island BRed [(Table 3].

TanLe 3

Blood contents in immature and mature male Fayoumi and R. 1. R, chickens.

Fayoumi k. 1. R.

Blood contents , - S
[ lmmature  Mature | Immature Mature

| . . B
BB o s s o 2.829 3.6949 3.6499 3808
PR OB . o nowncnsmsmirassnn s H.36 1139 10.77 12.90
Wil Bl snmnamin snmes wsmmemm v 78.00 79.00 69.00 73.00
POV . v vvevve e eeeuanan 630 7.05 5.50 7.65
KRNI o s R S SR 11.63 0.39 12.50 13.84
Phosphorug . cica s owe s s 7.306 (.00 | 5,64 7.05

Fou Production

The most apparent effect of egg production for a period of four months
was the greal reduction in blood caleium and phosphorus. This effect
was more apparent in ease of early and medium maturily in Fayoumi
fowl than in both late maturing Fayoumi and the R.LR. hens. While
the early and lale maturing females had an inerease in the plasma prol-
cins, the late matvring group and the R.I.R. showed a veduction 1o

the protein (Table 4).
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The egg weight was significantly related with R.B.C. and HB i both
breeds, while egg number was not.  The calcium level decreased sign-
tficantly due to egg number in R. 1. R. only (Table 5).

TasLe 9

The correlation between egg weight and egg number and blood constituents.

|
Egg weight Fgg number
lLems — e -
| Fayoumi | WL R Fayoumi | RoTO R
|
Ervtheoevtes . oo =001 TAx | -0.200xx [ -0.059 | -0.010
|
Hacmaogloban. ..o oo o000, ST R 1), 2926 11548 0071
Total Teuthieyles. « cowsaneas s 0018 | 0104 -0.160 0.004%
Pt e commransi sy -0.466 -(0.049 -0.042 -01.259
Gialotomm s, s s oo SEssea 167 | 0.010 : (h.184 RN HERN
Phosphoras .o 01249 179 S0 -{).732x

The data of blood analysis and records of egg production through
one year showed a negative relationship beiween both egg weight
and egg number and blood constituents, except in few cases such as
cach of R, B. €, count and W. B. C. in R. L. R. and calcium in Fayoum

(Figs. 2 and 3).
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DISCUSSION

The present study agrees with most of the authors in excluding the
effect of sex on the blood picture before sexual maturity.

Al sexual maturity. males showed higher values of hoth haemoglobin
and K. B. C. than females. Tt could be conclwded that this difference
15 a divect result of the hormonal difference between the wo sexes,
The same resulls were aveived at by Domm and Taber (1946) and
Hervieh ef @f. (1954). TIn ease of females, the sexual maturation exerted
no change in haemoglobin and R, B. €. denoling that the inerease
i the estrogen level had no effect on both hacmoglobin and R. B. C.
as slaled by Domm and Taber (1946).

Al sexual maturiy. the female chicken showed a greal inerease in
blood calecium and p!umpiu:n}‘uﬁ, inaccordance with Greenberg et al.
(1936) and Common et al. (1948): this may be due to the ellect of
the 1nerease in estrogen secretion at the onset ol ovulation. On the
other hand. the male sex hormone showed no effect on blood caleium
and phosphorus.

With continued egp laying necessary elements for egg lormation were
drawn from the blood constituents, causing a gradual deercase o its
percentage to the prematurity level.

The late maturing lemales had the lowest values of all blood con-
stituents.  This may be one of the main factors which vetarded sexual
maturity.

The egg laying capacily is greatly velated to the blood constituents.
Heavy laying hens showed lower values of haemoglobin and R.B. €.
count than poor laying ones. Egg weight had a significant effect on
the haemoglobin and R. B. . Calcium decreased in accordance with
the increase of egg number per unit time, signilicantly in case of R. 1. R.

Since the shell gland 1s not a caletum storage organ (Winget and
Smith 1958), heavy laying will increase the rate of caleium mobilization,
for shell formation from blood, causing a decrease in its values (Knoweles
et al., 1935 : Winget and South, 1957).
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As phosphorus is divectly correlated with ealeinm metabolism, the
deerease in blood ealeium level al heavy egg production was accompanie:
by a deerease in hlood phosphorus content. Greenberg et al. (1936
have recorded similar results.  Moreover, Halman (1925) has pointes!
out that egg production is associaled with increased phosphorus cala-
bolism, and that during egg production the phosphorus lost from the
body is much greater than contained in the egg laid. Halman’s observal-
ions have been confirmed by Common (1932) who found thal egg
production was correlated with relatively heavy exeretion of phosphor:
in the leces.

In agreement with Sturkie (1951). plasma proteins were not affected
by heavy egg laying. Probably egg proteins are synthesized from the
free amino acids of bload with no interference with blood protein.

However, the variation in the blood constituents due to egg laying
is not always noticed since the depletion of any element from the blood
ix compensated as rapidly as possible from the body stores ol this element.
Therelore, the variation in the blood constituents is temporary and
slight. These resulls agree with those of Harmon (1936) and Schulize
et al. (1936).
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