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% USA, Commercial production of guinea hens is limited because they are known to be seasonal breeders, with
little or no eggs during the dry season. Natural hormones or their analogue have gained special appeal
d S.C and usage as means of improving the reproductive performances of farm animals due to the health
on. In: concerns associated with use of synthetic hormones. Human menopausal gonadotrophin (HMG) consists of
ml’stry, Jollicle stimulating hormone (FSH) and luteinizing hormone (LH) a'fd, is aimed at {‘m/)roving.r'eproducliva
1ce,St. performance. Five doses (0, 6, 12, 18 and 24 IU) of HMG were administered to guinea hens in two phases

(dry and rainy seasons) to evaluate the effect on the Jollicle stimulating and luteinizing hormone profile
and egg production for a period of eleven months. The effects were monitored during the administration

‘rasad and post administration periods. Egg collection was done daily and blood was collected from the birds on
i and Jortnight basis to determine concentration of FSH and luteinizing hormone LH. Data collected swere
nting subjected to analysis of variance appropriate for 2x2x5 factorial design. LH and FSH concentrations were

nary correlated with egg production. Results indicated that both LH and FSH concentrations were higher

(P<0.05) in the rainy season and during the period of post administration of HMG while doses of HMG

had no effect (P>0.05) on the concentration of both hormones. LH and FSH were positively correlated in
both seasons but the correlation was highly significant (P<0.01) only in the rainy season. Low negative
correlation existed between egg production and LH in the dry season while positive, low and non-
significant (P>0.05) correlation was observed in the rainy season. In conclusion, administration of HMG
could be used ro boost egg production in guinea hens.
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Description of Problem
Recently, natural hormones or their
analogue have found special appeal and usage
as means of improving the reproductive
performances of farm animals (1). This has
become important because of the health
concerns of using synthetic hormones. The
principal target is to increase both Luteinizing
hormone (LH) and follicle stimulating
hormone (FSH) secreted by the anterior

pituitary gland and which are both essential in
reproduction in animals.” While the follicle
stimulating hormone is involved in the
development of tiny follicles, the luteinizing
hormone stimulates the production of sex
steroids in the ovarian follicles (2,3).

Since the first experimental induction of
super ovulation was reported (4), several
commercial preparations of gonadotropins
have been used in superovulatory protocols.
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Induction of super-ovulation in beef heifers
and  ewes with - Human Menopausal
Gonadotropin (HMG) have been reported
(5,6). Human Menopausal Gonadotropin, also
called menotropin, consists of luteinizing
hormone and follicle stimulating hormones in
the ratio 1:1 (7) and is extracted from the urine
of women who have reached menopause. It
may  also  contain  human  chorionic
gonadotropin, HCG (8). HMG is used to
stimulate production of FSH and LH and is
originally designed to make women more
fertile by stimulating the ovaries to produce
multiple eggs.

Wild and semi domesticated guinea fowls
are seasonal egg producers and lay only few
eggs each season. The hens have been reported
to lay more eggs during the raining season
with production declining towards the end of
the season and zero production during the dry
season (9, 10). This to a great extent has
limited the commercial production of guinea
fowls. Therefore, every effort to improve their
egg laying capacity through the usage of safe,
natural and non-abusive source of hormonal
preparations would therefore be of advantage.
The study was therefore carried out to

investigate the influence of HMG on the
hormonal profile and egg production of guinea
hens.

Materials and Methods
Birds and Management

The study was carried out at the Animal
Pavilion of the Department of Animal
Production of the University of Ilorin, Ilorin. A
total of 125, thirty-six weeks old local guinea
hens selected from an existing base population
were used for the experiment; each treatment
(dose of HMG) was replicated five times, with
five birds per replicate. The birds were
randomly allocated to five treatment groups
(doses) covering two seasons (dry and raining
seasons) and two efficacy periods (period of
HMG administration and post administration
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period) in a 2 x 2 x 5 factorial design. The
HMG used in the study was purchased from a
reputable pharmaceutical firm in Lagos,
Nigeria. The treatment groups were:

1. 24.01U (0.32ml) of HMG per bird

2. 18.01U (0.24ml) of HMG per bird

3. 12.0 U (0.16ml) of HMG per bird

4. 6.0 U (0.08ml) of HMG per bird

5. " 1.0 ml of physiological saline solution

(control).

The HMG (IVF-M ) was administered
intramuscularly on three consecutive days per
week (Monday to Wednesday) for six weeks
during the dry season (December/January)
following which the withdrawal effect was
monitored over four  months.  The
administration was repeated for six weeks
during the rainy season (May/June) and the
withdrawal effect also monitored over a period
of four months. Birds were housed in battery
cages and fed diet containing 20% crude
protein and 2750kcal/kg metabolizable energy.
Feed and water were supplied ad [libitum
throughout the experimental period which
lasted 11 months.

Data collection

Egg Production: Total number of eggs (TEN)
laid in a week per bird was recorded and the
hen day. production (HDP) which is total
number of eggs laid by the flock in a given
period divided by the product of the number of
days and the number of hens alive on each of
these days, was calculated using the formula:
HDP (%) = Number of eggs produced x 100

Number of hens alive during the
period the eggs were collected

Hormonal Assay: Blood was collected
fortnightly by drawing blood from the wing
web of birds in each replicate and pooled into
sample bottles containing EDTA to prevent the
blood from clotting. Concentrations of follicle
stimulating hormone (FSH) and luteinizing
hormone (LH) were determined on fortnight

basis
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Statistical analysis

All data obtained were subjected to
ﬁﬂgi_\'sis of variance (ANOVA) appropriate for
aczx 2 x 5 factorial using Genstat Discovery
Edition 4. Differences in means were separated

using Duncan multiple range test of the same
and  FSH

statistical package. LH
concentrations were correlated with egg
number using the formula:
r=_2xy)
YIOX )T
Where: )
¥ is.the summation symbol,
X=X - X,

X; is the x value for observation i,

X is.the mean x value,

Y=Yi-Y,

y; =y value for observation i, and
Y =mean value of y.
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group, the reproductive tract of

Results
Hormonal Profile of
Administered HVIG

The effects of HMG administration on
hormonal profile and egg production of
hens are as shown in Table 1.

Guinea Hens

Generally, LH

higher (P<0.05) during
ainy season (8.71p/ml) than in the dry season
(8.14pu/ml). The post administration period
also had higher (P<0.05) LH concentration

concentration was

than during the period of administration in

in each season. The highest

guinea hens
btained in all the

concentration of LH was o
treatments during the second phase of the
withdrawal period in the rainy season.
However, the different doses administered did
(P>0.05) affect the LH

not significantly
significant

concentration but there was
interaction (P<0.05) between season and
administration of HMG. LH concentrations for
both periods in the dry season were simitar
(8.207p/ml and 8.067u/ml for administration
and post administration respectively) but
differed (P<0.05) from both periods in the
rainy season (7.835p/ml and 9.463u/ml). In the
dry season, HMG administration was better
(P<0.05) at the 12 [U and 18 1U compared
with the Control but concentrations were
higher on 6 IU and 18 IU doses. In the rainy
season, HMG administration improved LH
concentration, except at 6 1U, over the Control
with the highest concentration at 24 TU. During
the post administration period, all the doses of
HMG had better LH concentration than the
Control with the highest concentration at dose

of 12 TU.
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Table 1:
ole 1: Effects of season, efficacy period and dose of HMG o

MOn in gUinca hen
Hen Day
Production
Jpetinente LH (/m! FSH (p/ml % Egg Number
Season
Dry Season 8.14v 5.0 18.91° 1.33°
Rainy Season 8.71a 5.802 28.27° 1.98°
SEM 0.16 0.19 0.97 0.07
Effi i
HMrgacy Period - S wile —_—
Post-HMG 8.822 5722 28.00° 1.972
SEM 0.13 0.13 1.47 0.1
([J)fflse 8.30 5.45 28.042 1.962
6lU 8.06 5.29 22.22 1.56°
121U 8.55 5.35 25.522 1.792
181U 8.76 5.50 14.70° 1.05¢
241U 8.43 5.43 27.462 1.92¢
SEM 0.31 0.20 3.17 (3.22
Season x Efficacy Period s 7 ¥ 5
Season x Dose * NS NS NS
Efficacy Period x Dose NS NS NS NS
Season x Efficacy Period x Dose g NS NS NS
rent superscripts differ significantly (P <0.05)

n hormonal profile and egg

Means along each column followed by diffe

FSH concentration was also higher (P<0.05) in
the rainy season than in the dry season.
Concentration was higher (P<0.05) during the
period of post administration while doses of
HMG did not affect (P>0.05) the concentration
of FSH. There was a significant (P<0.05)
interaction between season and administration
of HMG.

HDP was significantly
(P<0.05) by season, administration and dose of
HMG. There was better HDP (P<0.05) during
the rainy season (28.27%) than in the dry
season (18.91%). The post administration
period also had better (P<0.05) HDP than the
period of administration (28.00% vs. 19.18%).
There was significant interaction (P<0.05)
between season and efficacy period of HMG
on HDP. Irrespective of the doses of HMG

influenced

administered, HDP was lowest (P<0.05) during
the administration period in the dry season

(Table 2).
Egg number was significantly (P<0.05)

influenced by season, efficacy period of HMG
and the dose administered. Administration of
24 TU of HMG resulted in the highest (P<0.05)
egg number (1.92) and was similar (1.79) to
the 12 TU treatment while administering 18 1U
resulted in the lowest number (1.05). The
Control had comparable egg number to birds
on 24 and 12 IU of HMG. Egg number
increased following HMG administration
during dry season from 1.33 to 2.35 post
administration while in the rainy season, it
declined from 1.98 during administration to

1.59 after (Table 2).
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R,

H were positively correlated
during the periods of HMG
HMG administration

Correlated Responseé between Hormone LH and FS
Concentrations and Egg Production with each other
LH and FSH Jevels were positively administration and post _
in both seasons but the correlation (Table 4). However, the correlation was highly
was highly significant (P<0.01) only in the significant (P<0.01) in the post HMG
rainy season (Table 3). FSH was positively and administration period (0.448). Egg proc.luctl?n
y correlated (P>0.05) with egg production was positivel_\r‘ correlated with FSH during tn€
negative correlation  HMG administration period (0.105) but

existed between €88 production and LH in the negatively correlated during the post HMG
dry season while positive and non-significant period (-0.276). Egg production and LH were
(P>0.05) correlation was observed in the rainy negatively correlated in both administration
periods in the two seasons with significance
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et . Table:
w eriak ini 1 h
onl during the post administration period (P>0.05). FSH was "<'mc ly correld lated with Rt
" | £ 0 and 24 TU while
LH egg prnf‘uctuon t docc\ o b egg PT
- s ther doses.
oni and FSH were positively but non- there ¥ ere negative correlations ad o e g
gr ifican IA\ correlated with each r\[i-'er at the LH was HCLat!\d correlate Wi : . b:i FSH (‘
;arlous doses of HMG (Table 5). Correlation production at doses of 0, 12 fnd 18 I ! ;
& oug )
etween monthly hormone levels and egg positively corT rrelated at 6 and [U thoughn
red . p
production were low and non-significant gmfcantlx (p>0.05)-
LH (]Jx

K . " Egg
Table 3: Effect of Season 0n Pearson’s Bivariate Correlation between Hormones and Eg8

Production in Guinea Hens
Trait 2 :
Trait 1 FSH (p/ml) LH (/ml) TEN HDP(%) Season
; Dry Season TEN
Rainy season

FSH (u/ml)
Dry Season
H 148 y
e Aé; Rainy season
TEN 016 -.096 grg Season
A70 244 ainy season
HDP 049 -100 992" Dry Season ‘HDP
-.182 -.201 674" Rainy season ¢
% Correlation is significant 21 the 0.01 level (2- tailed).
« Correlation is significant ¢ at the 0.05 level (%avea)
”E.‘ Total Egg Number
S
* % CC
* Cor

Table 4: Effect of efficacy period of HMG on Pearson’s bivariate correlation between
hormones and egg roduction Tabl
i -Hen

Trait 2
Trait 1 FSH gE/ml) LH (w/ml) TEN HDP (%) Efficacy Period :
HMG ‘ oTra
Post HMG SRR

FSH (p/ml)
LH (u/ml) 128 HMG ascsatH
. 448 : Post HMG TEI
TEN 105 -114 : HMG HD
- 218 359 Post HMG o
HDP 105 114 1,000 HMG e
174 251 975" Post HMG o
** Correlation is significant at the 0.0] level (2-tailed).
%, Cone/a!mn is significant at the 0 0.05 level (2-tailed). or
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Table 5; Eff,
9¢ Lullect of doses .
eoe pr 2 p of HM "
B }‘!"fl»uc“,m f HMG on Pearson's bivariate correlation hetween Hor mones and
Trait 4 Trait 2 —_—
— e POH ,
o ) Wy TEN B Dose (U
24
LH (p/ml) 37 -
323 6
249 12
286 18
404 24
TEN 189 096 ?
116 036 ;7
-029 .276 1é
-018 -022 24
085 260 o1 a
HOP (%) 193 357 797" .
-146 ..254 .829" 1
-138 -.304 '852,,, =
008 -059 .776" 5
458" 862
at the 0.01 level (2—!0[/8(7’)‘

I
* Correlation is significant

« Correlation is significant af the 0.05 level (2-tailed).

on in Guinea

nd Egg producti

Correlation petween Hormones a

Table 6: Pearson’s Bivariate

Hens

Trait 1

FSH (p/ml)

LH (p/ml) 327

TEN 019 -026 Al
-.089 835" All

039
n is significant at the 0.01 level (2-tailed).
t at the 0.05 level (2-tailed).

HDP (%)
*+ Correlatio
* Correlation is significan

FSH and TEN were positively correlated, LH

bservation period, there
and TEN were negatively correlated.

was significant positive correlation between
LH and FSH concentration (Table 6) but the
correlations between the hormone jevels and
egg production over the experimental period
were low and not significant. However while

Over the six months 0

Effect of HMG Administration oD

Reproductive Tract Size
The effect of HMG administration on the
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reproductive trac
in Table 7. Th

weight  was

lowest, 32.02g, in

Discussion
Both LH and FSH levels were elevated in

laying guinea hens used in this study and
differed with season and HMG administration.
Although the actual cause of the elevated
could not be ascertained, €gg

values
production in poultry is generally controlled by
the rate of growth and differentiation of

ovarian follicles that are controlled by
hormones and other physiological conditions
(11). Thus the differences in egg laying
performance according to season and HMG
administration could be associated  with
differences in plasma levels of reproductive
hormones such as FSH and LH (12, 13, 14,
15). There have been reports on the influence
of age, feeding and photoperiod ~ on
reproductive hormones for egg-type layers and
broiler breeders (16, 17, 18, 19, 14, 15, 20).
Thus the differences in seasonal levels of the

t of the guinea hen is shown
administration hc ifferent levels of HMG
effect on th ad no significant (P>0.05)
SH e ovary weight, oviduct length and
mber of developing follicles. Ovary

ks birds
Z(z:::'ftmd 12 TU and highest, 48.41g, in the
(33 3700 group. The length of the oviduct
.J7cm) was shortest in birds administered

Alli et al

of HMG. Except for the
e higher numbers of
large and small

administered 18 U
Control group, there wer

large white follicles than d
ycl%ow follicles in the groups admxmstcrcd

HMG. However, there were more (P>0.}05)
small yellow follicles in the Control group t mr}
in the hens administered HMG. The Colnlro
group had the least (P>0,05) pumber of large
white follicles compared with the groups

administcred HMG.

2

24 TU and longest (43.03cm) in birds

Table 7: Effect of HMG administration on reproductive tract of guinea hens

Doses Ovary wt Oviduct No of large No of small N;)' of'ir ”]iirlicsz
(8) length (cm) yellow yellow white 10

follicles follicles (2- (Z-Smm)

= (>8mm gmm T

01U 48.41 39.97 4.67 8.67 i

61U 43.44 40.57 433 3.33 10.00

121U 32.02 34.15 4.50 425 10.67

181U 46.37 43.03 4.00 5.33 9.33
36.36 33.37 3.33 5.67 1.05

241U
SEM 10.63 3.18 0.57 111

hormones in the present study can be attributed
imatic factors especially

to environmental or cl
phctoperiod and humidity. Photoperiod has

been reported as essential in manipulating
sexual maturity and reproductive performance
in avian species as upon photostimulation,
GnRH stimulates the release of gonadotropins
(FSH and LH) from the anterior pituitary
gland, which in turn triggers gonadal
development and the synthesis of steroid
hormones (21, 22). Both environmental
temperature and relative "humidity interact to
affect severity of heat stress on animals, when,
relative humidity is high and ambient
temperature is also high, then evaporative heat

loss is r.educed (23, 24, 25). The level of egg

production was thus high in the rainy season

when plasma concentration of both LH and

FSH were found to be high.
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y season
LH and

The  positive :
ccientesiions o theco;;r(;:latlons between
production confi hormones and egg

irm previous
co report (11) but
ntrary to others (20) tt
correlation between pl at there was no
o . plasma FSH and LH and
gg production. Howeve P
bt & ver, the low correlations
' egg production and LH
FSH might indicate lack as well as
between these hormo ack of real association
This is simil nes and egg production.
. ilar to the negative and low
correlation between FSH and !
B8l pre andl, ot and egg prod\{ctlon at
negative corrc}l) ti St peaci R
production at sy LE nd <k

Erg n Pl;e peak prc.)du.ctlon (11).
fh pOSgtgad umber was SIgplﬁc?antl')/ higher in
B i ministration period in this study and

might be as a result of the time interval

required for the exogenous hormone to take
effect. Thus the time required for HMG to
Stln}ulate egg production became attained
during the post administration period, which
was about eight weeks from beginning of
administration. As the effect of
administered wore off post administration, ¢8&
production reduced. It has been reported that
changes in reproductive hormone secretion
represent the final sequence in the
neuroendocrine pathway . It appear™
therefore that constant or at Jeast periodic
administration of HMG might be required t0
sustain egg production in the guinea fowl. The
doses of the HMG 'administered did not result
in significant increase in €88 number over the
Control and there was no particular trend in the
groups administered HMG. The egg number
obtained in this study was signiﬁcantly higher
in the rainy than dry season. This is in line
with previous reports o, 27, 28, 29, 30, 31)
that more eggs are produced in the rainy
season. This they attributed 0 either
abundance of feed in the wild during the rainy
season or a more conducive environment that
can influence production of FSH and LH.

Results obtained in this study for the

harvested ova does not agree with the report of
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U of HMG to
{ reported that the
ating 00oCyles

(32) who administered 75
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(vitellogenic and post-vitcllogcnl(;) and theca
were cigniﬁcnntly |mprov»:d
hile the

layer diameter
compared with the €O
number  of undifferentia
vitellogenic oocytes, nucleus and arteriole
diameter wWere similar between the contro! and
cxpcrimcmal groups- while they concluded

ntrol group w

ted and  Pre-

that HMG has 2 positive i gfu.l effect
Ilicular rccruitment. the different
in this stud not

ugh the n

on ovarian fo
ov
ifferent altho

ith the doses

categories ©

immature and ripe ova VU . '
G admlms(ratlon

inﬂuenced y

study-

ns especialiy
through

during d
administratio

Acknowlegdements .
I gratefully appreciate funds provxded
under the Innovators of TomorTow grant by the
World Bank through the B of the
Federal Ministry of Education-
References
1. Aby, A. H. Ameh, g. and
Iheukwuemere, F. C (2006)- Semen
quality of Nigerian Jocal cocks treate
enopausal gonadotropin

with human m
(Pergonal®). Livestock Research for

Rural Development, vol. 18, Number 3.

http://WWW.cipav.org.co/lrrd.
2. Josep, Vo planas Jaime Athos Frederick

Ww., and Goetz Penny Swanson. (2000).
Regulation of Ovarian Steroidogenesis In
Vitro by Follicle-Stimulating Hormone
and Luteinizing Hormone During Sexual
Maturation in Salmonid Fish. Biology of




Alli et al

R"/’mducu‘ ¥ "
https://doi jrl’,]OG‘ ,(5)-' 1262-1269,
62 .org/10.1095/biolreprod62.5.12
Ni
H.diclm M. S., Barton, S. D., Hatasaka,
Cornpé’risznd Stanford, J. B. (2001)
urinary ]mq of several one-stcp home
g VC”“Z.‘”Z! hOnnlope detection test
2 i \UOUISk. Fertility and Sterility.
N ). 384-387. doi: 10.1016/S0015-
0282(01)01881-7.
Casida L. E., Meyer, R.
H. and Wisnicky, W. (1
pituitary gonadotropins on the ovaries and
the induction of superfecundiry in cattle.
American Journal ~ of Veterinary
Research, Yolume 4:76.
Alcivar A. As Maurer R. R., and
Anderson L. L. (1992) Endocrine
changes in b ovulated with
Follicle-Stimu]ating Hormone (FSH-P) or
Human Menopausal Gonadotropin-
Journal of/Im'ma/ Science, 70: 224 -231.
Ladda, S. Bagliol, L., Lemi, G. and
Naitana, Production and
Jambing rate st derived from
invitro mature i

nadotropin
treatment Of prepubertal Ewes. Journal of
Animal Science, 77:2234-2239
Dixon, T. E- and Hopkins, G. 1. (1996).
Superovulation in cattle using pituitary
gonadotropin preparation (Plussetserono)
In: Plusset scientific literature. Serono

K., McShan, Ww.
943). Effects of

d oocyst after g0

veterinary, Rome; [taly. Pp 22-23
Weijer, B. H., Mulders, . W., Bos, E. S
Verhaert, P D. and Hooven W.

(2003). Compositional analyses of 2
human menopausal gonadotrophin
preparation extracted  from urine
(menotropin)- [dentification of some of its
major impurities. Reproductive
BioMedicine Online 7, 547-557.
Ayorinde, K. L., and Ayeni, J. 5.0
(1986). The Reproductive Performance Of
Indigenous and Exotic Varieties of the
Guinea Fowl during Different Seasons in

456

_against

" Konlan, S.

_ Onagbesan, -

. Wang,

. Endocrinology,
: Vanmontfort,

_Lovell, T M.,

oduction

Nigeria. Jour

Research, 6(2):

p..Avornyo, F. K, Karbo, N.,

’ Increasing
Availability and

and Sulleyman,
ry Seasom Journa

Guinea Fow!l Eg8s
Hatchability in the
rch, 1 (1) 1-3

of World's Poultry Resed
M., Metayer: s., Tona, K.,
g. and

Williams, Decuypere :
Bruggeman Y- (2006)- Effects of
genotyp¢€ and feed allowance on plgsma
Juteinizing hormones, follicles
stimulating hormones; progcstfzrqnc,
estradiol levels, follicle differentiation
and €88 production rates of broiler
preeder hens: Poultry Science, 85:1245—
1258.

s. Y. and Johnson, P. A. (1993).
in ovarian i gene
plasma immunoreactive

ith a decrease€
the . domestiC hen.

Comparative

Increase
exprcssion and
inhibin 1 i
in ovulation 1@
General
91:52-58.

s Berghman,
L., Verhoevem .
E. (1995) Develo

I Res
and

Rombauts,

changes in imm
FSH in plasma of chickens from hatch to
sexual maturity. British Poultry Science

36:779-790.
V., O. M. Onagbesan, E.

. Bruggeman,

D’Hondt, Buys, M. Safi,

yvanmontfort, L Berghman,
Decuypere. (1999).

Vandesande and E
Effects of timing and duration of food

restriction during rearing on reproductive
characteristics in broiler breeder females.

Poultry Science, 78: 1424-1434.

T. Gladwell (2001).
hibinAlevels during
the female chicken
ctive immunization
alpha-subunit on

Groome and R.
Changes in plasma in
sexual maturation in
and the effect of a
inhibin

G. Knight, N. P

16.
17.
18.

- 19.

20

;2!




follicles
jesteronc,
entiation,
f broiler
85:1245-

v (1993).
bin gene
joreactive
. decrease
sstic hen.,
n[)arative

Ix R
G. and
lopmental
1ibin and
1 hatch to
) Science,

besan, E.
Safi, D.
1an, E
5 (1999)-
1 of food
yroductive
r females.

t, N. P.
I (2001).
els during
¢ chicken
Junization
it oOn

. Lewis, P. D., Ciacciariel

. Lewis, P. D., Perry;

Lewis, P.

_Baxter, M., Josep
G.Y. 2014. Red light is

Alli et al

reproductiv
(Wr;riluucll\ e hormone profiles and
[t [+ i . ’
- 1 function, Biolog y
eproduction, 64:188-196 o ¢

: D
unn, 1. C. and P, J, Sharp (1990).

p b
rcl;(e);zgcirl:o'dn/: requirements for LH
e Or)uxlcmlc l?r<)ilcr and egg-laying
s domestic chickens fed ad
Lo r restricted diets. Journal of
production and Fertility, 90:329-335.

. Yu, M. W., Robinson, F. E, Charles, R.

%e;nd Weingardt, R. (1992). Effect of
. .allowance during rearing and
recd.mg on female broiler breeders. 2.
Ovarian morphology and production.

Poultry Science, 71:1 750-1761.
lo, M., Cicconé,

d R. M. Gous.
nd plasma LH
British

N. A, Sharp, P. J. an
(2005). Lighting regimes a
and FSH in broiler breeders.
Poultry Science 46:349-353.

G. C. Morris,
and Follett, B. K. (1994).
timing and size of daylength chang

brown €88 laying domestic hens:
hormoneé concentration

Plasma Juteinizing

and sexual maturity. British Poultry
Science, 35:25-31.

D., Perry, G
A. an

MW Morris, T R.,
Douthwaite, d Bentley, .
(1998)- Effect of constant and of
changing photop® plasma LH and
FSH concentrations and age at first egg in
Jayer strains of domestic pullets. Britis

Poultry Sciencé 39:662-670
G'E Bédécarrats,

_Tsutsui, K. Bentley,
i Thi, Ubuka, T

G Qsugl.
and Kriegsfeld, L; 3 2010.
bitory hormone (GnIH)

Gonadotropin-inhi
and its control of central and peripheral
reproductive jon. Front.
Neuroendocrinology, vol. 31: 284 - 295
h, N, Osborne, V. R
and Bedecarrats,
necessary 1o activat Xis
in chickens indepen

e the reproductive 2
dently of the retina of

. Tumova E,

 Attia, Y. A,

. Ayorinde,

Joe,l K. (2003). Facto

_ Adeyinka F.

the eye. Poultry science, 93(5,

2014, Pages 1289-1297, https:// doi.org/
)/ps.2013-03799

., Bohmer Barb

2006. Responses

under constant

peratur€ to enzymes,

ara M, Roth-
of broiler

relatively

chicks raised
ambient tem
acid suppleme

efliigelk. /Y
.2012. Interaction

high

amino
density. Archiv G
= Gous, R. 1
production type, 8%

temperature laying pattern and €g8
quality- Poultry Scie 91:1269'1275
doi: 10A3382/ps.201 1-01951.

Abd i

an

of hen

A. E-H. Eo
Al-

Abedalla,

Harthi,

Shehema,

performance,

hormones in i s exposed
chronic heat ffected by betaing,
yitamin 4 / vitamin -
supplememation. inger 55 5(1),
1619. http://doi.or 186/540064-016-

3304-0
L.,

(1984). All Year
Feasible? African

Processing: March/April, 21-2
L., Toye, :

. Ayorinde,

Aruleba, L .
petween i gg
production i i
Commercial Layer. M. j al of
Animal Production, 12: .

G. S. and

Malau-Aduli, A. 0., Bawa, L:
rs affecting €88

production and layer bird mortality in
private poultry farms in the subhumi

zone of Nigeria. Animal Science Journal,
74 (3): 239 - 242.

D., Eduvie,
I. A., Jokthan, G. E. an

(2007). Effect of progester
production in the grey helmet

L. O Adeyinka,
d M. Orunmuyi.
one secretion

on egg




-

2

30. Jesuyon, 0. M.

guine

10: 998-1000.
A. and Salako, A. E:

(2013). Effect of seasons oOn the
rcpmducti\'c performance of Bovan Nera
and Isa Brown parcnt—stock chickens in a
hot humid environment. International
Journal of Animal — and Veterinary

Advances 5(6): 21 2:215:
l. Rozenboim, 1., Tako, E.. Gal-Garber, Q;

Alli et al

a fowl (Numida meleagris galleata).
Pakistan Journal of Biological Sciences,

and Proudman, J. A. (2007). The Effect of
Heat Stress on Ovarian Function of
Laying Hens. Poultry Science, Yolume
86 (8): 1760-1765,
https://doLorg./lO.1093/ps/86‘84]760

. Kcynezhad. P., Parivar, K. and Azarnia,

M. (2011). The effect of human
menopausal gonadotropin administration
on follicle recruitment in waterfowls
during non-breeding Season. Yakhteh

Medical Journal, 11 (2): 204 —211.

fruit
stres

! Anol

)Depa)
?Natio;

Abstr

The ai
amelic
were u
treatm

first'g
diets ¢
buffer
group
and.- %
param
Febru
samplt
growp
secreti
Vitam
10 the
during
P

Kep
Desc

quicl
dent
bhecd
oen®
festo
are
Prog
“pum
num
Prof
¢ha

R

SR N

i



