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Extended Abstract

Background: In the laying hen industry, the slaughter of day-old male chicks not only raises
ethical concerns but also results in significant economic losses. Costs would be reduced, and
performance would be improved if only female chicks could be produced for the laying hen
industry and only male chicks for the broiler industry. Research is exploring ways to influence
the sex of offspring in poultry. Several studies have examined the effects of steroid hormone
injections on the sex of offspring and have shown that the sex of poultry can be affected to some
extent by this method. However, injection methods can cause high stress in birds, which
necessitates the investigation of alternative and less stressful techniques. One of these alternative
methods is nutrition. The effect of hormones in poultry feed on the offspring sex ratio has not yet
been thoroughly studied, and only a small number of studies have addressed this issue. However,
further research in this field is needed to reach a definitive conclusion. These studies have
suggested that the effect of hormones is through changes in blood hormone levels, but the exact
mechanism of this process remains unknown. In addition, various studies have reported the effects
of phytoestrogens in feed on steroid hormones, and some studies have shown their effects on
embryonic sex when injected intra-amniotically. The effect of medicinal plants in poultry feed on

offspring sex remains unknown. In humans and some animals, pH has been implicated in sex
determination, but data on their effect on poultry offspring sex are scarce. This study aimed to
investigate the effect of testosterone and progesterone, as well as garlic and fennel extracts, on
sex ratio and egg and blood pH in layer breeder hens. Additionally, the relationship between
offspring sex and blood and egg pH was examined in this research.

Methods: In this study, 100 Hy-Line W80 layer breeder hens were used in five treatments, five
replicates, and four hens in each replicate in a completely randomized design. The experimental
treatments included 1- a control diet (based on corn-soybean meal) 2- a control diet + 1 mg of
testosterone/kg diet, 3- a control diet + 1 mg of progesterone/kg diet, 4- a control diet + 400 mg
of dry fennel extract/kg diet, and 5- a control diet + 400 mg of dry garlic extract/kg diet. The
experiment was conducted for 5 weeks.

During the experiment, the pH values of eggs (albumin and yolk) and plasma were measured
weekly by a pH meter. At the end of the experiment, egg quality was evaluated based on the yolk
index, albumin index, shape index, yolk percentage, albumen percentage, shell ratio, and Haugh
unit. To determine genetic sex, DNA was extracted from the embryo tissues. Specific primers
were designed for the CHD-1 gene. Then, the PCR reaction was performed using designed
primers, and the PCR product was electrophoresed on the agarose gel. The obtained data were
analyzed by the SAS statistical software.

Results: The male sex ratio increased by testosterone treatment, and the female sex ratio increased
by progesterone, fennel, and garlic treatments compared to the control group in a near-significant
manner (P = 0.0565). The week significantly affected plasma pH. In the first week of the
experimental period, plasma pH in different treatments decreased significantly compared to the
control. In the third week, plasma pH in progesterone treatment increased significantly compared
to the control, but testosterone, fennel, and garlic treatments did not show a significant difference
from the control treatment. The effect of experimental treatments on plasma pH was not
significant in the other weeks and in the entire period. The week significantly affected yolk and
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albumin pH. In the fourth week of the experimental period, the experimental treatments reduced
the albumin pH compared to the control, so that its pH decreased significantly in the fennel and
garlic extract treatments compared to the control. Albumin pH decreased by progesterone and
testosterone treatments, but not significantly compared to the control. The yolk pH was not
affected by the experimental treatments (P > 0.05). In the other weeks and throughout the
experimental period, the pH of the egg albumin and yolk in the different treatments did not show
a significant difference compared to the control treatment. The egg quality traits (average shell
thickness, shell ratio, shape index, yolk index, albumin index, yolk percentage, albumin
percentage, and Haugh unit) were also not affected by all the treatments (P > 0.05).

Conclusion: The results of this experiment have shown that the use of testosterone and
progesterone hormones and garlic and fennel extracts in the diet of laying hens in the amounts
used could affect the sex ratio of the offspring to some extent without a negative effect on egg
quality. Changes in blood pH were observed in the first and third weeks, and changes in egg white
pH were noticed in the fourth week. In this study, however, the effect of experimental treatments
on sex was not through their effect on blood or egg pH.

It is recommended to conduct further research using different bird species under different
environmental conditions or over a longer period of time to better understand the relationship
between sex, blood pH, and egg pH.
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Tablel. The effect of experimental treatments on the offspring sex of layer breeder hens

o3le duoyd oy dlass
Female percentage

Number of embryos

Lj‘:‘iuﬂ slole
Excremental treatments

46.67 15 (Control) s

30.43 23 (Testosterone) g yiuw giuws
68.75 16 (Progesterone) g yiw3s
72.73 11 (Fennel extract) &, o)las
64.71 17 (Garlic extract) yu o,las
0.0565 (P-value) P ,luds

oo PH «yialosl 0,93 JS 15 8,55 )15 150 cov 03
b dwglio )3 1) (o)ls dne glds calisee (slajlo 53 035
5 pouy sazan (5 (Y Jodo) (P> +/+0) ol ol sals
odnliio 03)5 PH jlade (58 pow i )3 9 (p jides cpgd
O PRS g 41dn )3 9 (yyidio P93 9 Jol slaaian > b

L0 odalie osiw pH jlado

EronS PH 1 (dalojl (5o jlow 31
dgs 03)5 9 odsiw PHy ()b oxe WU (gl axan
1y oduius PH ool (slylos p o 4iin 53 (P < +/+0)
2 odatuw PH aSgysbay woby ials sald b awlds o
Cygods (9 wlan 9 e o)las g abjly ojlac slaslas
PH LI(P < +/-0) cély jials aals b duslio ;o (o)l ixe
5 oiw PH daaan plo 3 .cd,55 )13 50 cov o)

E oSS (g03sims 5 03)5 PH o JlI5 055 lo (glag yo 0> )3 s o)las g Gl 0)lac gty ¢y pugins I odliil J1 -V Joa>
Table 2 .The effect of testosterone, progesterone, fennel extract, and garlic extract in the diet on yolk and albumin pH

039> JS iy e poley widn pye dldn pyd diin Jsl wan
Whole period Week 5 Week 4 Week 3 Week 2 Week 1
. H R H . H R H . H . H o B
st pH F:))‘ st pH FA))‘ sdsaw pH g)) st pH g)} sduaw pH g)} sduaw pH i}j inlojl sl jlows
Albumin Albumin Albumin Albumin Albumin Albumin Excremental
Yolk Yolk Yolk Yolk Yolk Yolk
pH pH pH pH pH pH pH pH pH pH pH pH treatments
8.30 6.20 8.03 6.42 8.33% 6.24 7.93 5.93 8.58 6.36 8.63 6.03 seld
Control
8.27 6.20 791 6.42 8.22% 6.07 7.80 6.04 8.52 6.26 8.89 6.22 O gt
Testosterone
8.28 6.21 8.04 6.33 8.142b¢ 6.11 7.97 6.03 8.61 6.30 8.63 6.24 097395
Progesterone
8.19 6.20 7.81 6.28 7.86¢ 6.14 7.99 6.04 8.41 6.29 8.85 6.24 bl o las
Fennel extract
8.29 6.15 8.11 6.20 8.00% 6.10 8.01 6.01 8.55 6.25 8.76 6.20 e o)bas
Garlic extract
SEM
0.0541  0.2441 0.1101 0.0652 0.0885 0.0448 0.1034 0.0449 0.1039 0.0427 0.1038 0.0639 P e
P-value
0.6179  0.5485 0.3795 0.1644 0.0237 0.1772 0.6279 0.4431 0.7132 0.4578 0.3290 0.1868 ot
Treatment
0.0001  0.0001 Week
dian X oy
0.0789  0.0443 Treatment
x Week

b Sibe 3kl glls :SEM

imd e i |y 1o y> O (g ylel o 53 4l ime gl ¢ygi yb d dilie pé Bgys b (slay Sl
SEM: Standard Error of Means
Means with different letters in each column indicate significant differences at the 5% statistical level
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WA odali 2 G9ywiay o PH pow aian ) (P < +/+0) cdl
sl bl cal ildl (o) bxe Cygo & dald b awlis
M55 o slag yo Lol PH 2 02 )3 o 0jliae g &by 0)lae yg iy pg iuogias 51 oalisul S =Y Jguoo

Table 3. The effect of testosterone, progesterone, fennel extract, and garlic extract in the diet on the plasma pH of layer
breeder hens

Plasma pH
090 JS oy dida plee akn pow didn pyd Aiin Jol ain L’;L‘}l ‘5&:[?9'
. Xcremental
Whole period WeekS5 Week4 Week3 Week2 Week1 treatments
7.793 7.73 7.75 7.64° 7.87 7.88° s
N . Control
7.772 7.79 7.78 7.72 7.89 7.76 39 gind
. Testosterone
7.770 7.73 7.70 7.68 7.92 7.73 95395
Progesterone
7.750 7.72 7.68 7.62° 7.94 7.76° abjl; o las
Fennel extract
7.748 7.74 7.72 7.61° 7.96 7.72° o 0ylac
Garlic extract
0.0257 0.0442 0.0495 0.0390 0.0531 0.0263 SEM
P s
P-value
0.7646 0.8102 0.6396 0.0265 0.7229 0.0035 o
Treatment
0.0001 an
Week
0.0491 e X o

Treatment X Week
b Sk 3, lbisl slas :SEM

i3 oo Lt 1y 1o yd O (glol a3 )l e glds (gt p 5D wlie b Bgys b cla nSibe
SEM: Standard Error of Means

Means with different letters in each column indicate significant differences at the 5% statistical level.

(P> [40) (¥ Jodo) walws lis iolejl 09 ooty dzen Slas gyl x4l sadoslatl iolejl slales
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S35 plo Slag po )3 Epo 055 (S Slao 0 )3 o 0)las g Wbl 0l (g9 g (g gt I oslinel J1 =¥ Jodo
Table 4. The effect of testosterone, progesterone, fennel extract, and garlic extract in the diet on egg quality traits in

laying hens
sl 4y ol L2 )> 03,j 2y i 5 < ™ (o) dtogy calies dalojl (sl las
Haugh Albumin Yolk O ©2)) % Shell thickness Excremental
unit percentage percentage Albumin Yolk Shape Shell (mm) treatments
index index index ratio
90.86 63.16 28.03 6.93 42.19 74.32 8.80 0.41 s
Control
92.97 64.49 25.94 7.37 42.72 75.56 9.57 0.44 039 g
Testosterone
88.70 62.37 28.27 6.43 38.09 75.56 6.36 0.42 Ryc I
Progesterone
91.98 66.66 25.21 7.18 42.57 75.80 9.02 0.43 &bjly 0ylac
Fennel extract
90.12 64.41 27.00 6.68 42.94 74.36 8.59 0.42 o 0)lae
Garlic extract
1.1232 1.6259 1.5953 0.2893 2.0384 1.0793 0.3023 0.0156 SEM
P e
P-valug
0.1350 0.4318 0.6122 0.1889 0.4308 0.7768 0.1807 0.5936 o
Treatment

SEM: Standard Error of Means loSlia 2,0kl (glas- :SEM
A o5 1) gl iz Cous Wl Yiaiol lagigergn  Eponsd PH g i Comir 2 (oiltlojl g losd 31
5 o3> aygoygn (pl &5 Canl LSl G Lol e 1) Lowodls 9
g 33 MBd(oh S |) Gz consille 22 Bk Jl 4 eangyiel Glagseygr 35 A Sl Olalllae
Gk 3l b yseyen cpl Y] oS sl oids o)Ll Clalllas as” Wwloaly lis g Wlod,S wwyp gl Comis w1y BN,
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