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Basal Steroid Hormone Profiles and Reproductive Organ
Development of the Native and Commercial Laying Hens
in Different States of Egg Production
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ABSTRACT

Basal steroid hormone profiles in plasma of the chicken changed according to states of
egg production and degrees of oviduct development. Whereas the levels of basal progesterone and
estradiol showed a clear connection with the hen-day egg production, the levels of testosterone and
progesterone were more likely involved with the degree of oviduct development. The hen with its hen-
day egg production record above 80% (Good layer) had higher (P<0.05) concentrations of
progesterone and estradiol than the hen with its egg production record below 25% (Layer) and the
hen which laid no egg at all (Nonlayer). When a comparison was made between the 2 breeds within
the same group of Good layer, it was found that the native Good layer had lower testosterone and
progesterone concentrations as well as lower oviduct weight than the commercial Good layer (P<0.05).
The coincidence indicated a probable involvement of the two hormones in growth and development of
the oviduct.

States of development of the ovary and oviduct were also related to states of egg production. It
was clear that the Good layer always had heavier and longer oviduct than the Layer and the Nonlayer
(P<0.05). Despite holding the same good egg production record, the native Good layer tended to have
lower degree of the oviduct development than the commercial Good layer, but only the oviduct weight
that the significant difference (P<0.05) was observed.

The numbers of small-sized follicles (diameter < 2 mm.) of the hens in different states of egg
production or of different breeds were comparable (P>0.05). The numbers of medium-sized (diameter
2-8 mm.) and large-sized (diameter > 8 mm.) follicles tended to increase with the hen-day egg
production. The native hen also showed a trend of having fewer numbers of the medium-sized and
large-sized follicles. The differences were, however, not significant (P>0.05).

Key words : steroid hormones, native hen, commercial laying hen, ovary, oviduct.
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Basal progesterone concentrations (nmol/L) of the native and commercial laying hens

at various age levels and in different states of egg production.

Age State Breed

(weeks) Native Commercial
12 Grower 1.74 * 0.32 0.86%+ 0.37
20 Nonlayer 0.90% 017 1.568% 0.52
Layer - 3.18 % 0.79
32 Nonlayer 1.24% 0,52 1.03% 0.66
Layer 2.15 £ 0.29 3.30 £ 0.90

40 Nonlayer 0.93 = 0.547 1.61 £ o0.46Y
Layer 1.40 £ 0.677 2.13 = 0.567

Goodlayer 3.63 = 0.81b" 6.68 £ 0.56™

Eachfigurerepresents Mean + SEMo f4 observations.

a bMeanswithina rowwithn ocommon superscripts ar e significantly different (P<0.05).

X yMeans withina columno fthesameagewithn ocommon superscripts ar e significantly

different(P<0.05).
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Table 2 Basal estradiol concentrations (pmol/L) of the native and commercial laying hens at
various age levels and in different states of egg production.

Age State Breed

(weeks) Native Commercial

12 Grower 178.0 = 44.6 174.5% 38.5

20 Nonlayer 211.0% 87.9° 572.6% 34.8
Layer - 665.7%t 34.2

32 Nonlayer 395.91 98.4 384.3% 148.1
Layer 618.9%F 45.5 630.1% 70.0

40 Nonlayer 428.7t 152.77 720.5E 167.6
Layer 602.7t 140.67 772.3% 132.3
Good layer 1,145.8F 142.6° 1,077.4EF 79.7

Each figure represents Meant SEM of 4 observations.

ab Means within a row with no common superscripts are significantly different (P<0.05).
Xy Means within a column of the same age with no common superscripts are significantly different

(P<0.05).

A = ' o o w1
WanfSeususzrinaiug Inlvgnwaunia
Y 13 . 1 Y
MIMUszAY  estradiol Wugwindifiss (P>0.05)
o l&‘ =) ad o [l @ [ 4
fulnnwiioaniidasnnsliluseaumoany

Y X
32AY  testosterone WHIU
0‘/ s g L]
Taomllszdy testosterone Wugulunana
a = A ' A
nememsulasunasiuiveon hidwe  iilean
o =) 9 a v
VNTTAVLIYHIOAMNMSIARaNARlUNA W (Table
[ -] A ) v [} @
3) egnlsimuienSsuiivusznilnlignwaniy
A A a1 d a o sd A Y W
Tamudloaimanasgiufinuiudy  (szdvery 4o
s L4 1 nm e a
ddety  wunlnldgnuauuaaswuniiy  Hszdy
1 |J r
testosterone  ganInmmdeslungy  Layer waz

o a

Nonlayer uafNHANAINNoT AT

(P<0.05)
»
mwiclungu Good layer 1y

fisnsveaFalugaznely
v ¥
swazdvavenihminsaly  uazhminuaz
1 o ) o v
anuemeinlyd uaadldlu Table 4 azvuldn

T ludriauinisvesdalduazvieri 1wl
auaamzveamsaialuiudie

wminddld fu awevels Hims
Wannfideandesfumn Taonguitlia Good layer
ﬁ“lfmﬁn%'a"lﬂiua:ﬂ'nu&nviaﬁfl‘\iqaﬂimzju
Nonlayer 0619%a0u (P<0.05) uaziuudlvums
Wannfianngy Layer fldlaudlian (P>0.05)
nvaenilaitlingy Good layer fimswanimile
NN (P<0.05) IAngu Layer ogwFaumnni
Srunigaug fige thwminveinls

4 a v e
LH@LIE'UUWIUUS:’,YI')'NWUﬁ

moldaniy

1 ot [ & A v o
mildleiiaiondy  iduimihdanainlnldigowan

Y ¥ Ao v 1 a 1 a A ' '
nanslunaIduiidduazneildniyanila
P Co :
wuiledlagaoen  lunnaniznisidle  uamwiza
Y e C o
wiminviethlvuengy Good layer og1@RsUM
H - ' & ' X A V.
wu weslnlvgnrantigendveslniuiiesediall
vedhfiy (P<0.05)



runuasmaai (no.) 0 28 adui e

205

Table 3  Basal testosterone concentrations (nmol/L) of the native and commercial laying hens
at various age levels and in different states of egg production.

Age State Breed
(weeks) Native Commercial
12 Grower 0.36 £ 0.08° 0.61% 0.05%
20 Nonlayer 0.34% 0.03 0.69% o0.21
Layer - 0.72% o0.04
32 Nonlayer 0.44F o0.07 0.368% 0.07
Layer 0.44% o0.10 0.34% 0.02
40 Nonlayer 0.41% 0.08 0.62% o0.11
Layer 0.61%t 0.29 0.69%E o0.27
Good layer 0.54% 0.08° 0.79% 0.05°

Each figure represents Meant

SEM of 4 observations.

ab Means within a row with no common superscripts are significantly different (P<0.05).

Table 4 Ovary weights, oviduct weights and oviduct lengths of the native and commercial
laying hens measured at 40 weeks of age in different states of egg production.

Characteristic Breed
Native Commercial
Ovary weight (g)
Nonlayer 2.4 £ 0.6Y 4.7 £ 2.3Y
Layer 26.0% 13.6™ 27.3 £ 145"
Good layer 40.4% 4.4% 45.3 £ 0.0%
Oviduct weight (g)
Nonlayer 9.5+ 6.2Y 10.0% s5.2Y
Layer 18.8% 5.17 26.0%t 10.3Y
Good layer 35.9% 3.0% 48.9%t 3.2%
Oviduct length (cm)
Nonlayer 44.2% 14.3Y 49.7t 15.8Y
Layer 57.7t 8.6™ 69.6% 11.3%
Good layer 81.3% 6.7% 95.2% 6.5%

Each figure represents Meant SEM of 4 observations.

ab Means within a row with no common superscripts are significantly different (P<0.05).

Xy Means within a column of the same characteristics with no common superscripts

significantly different (P<0.05).
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Table 5 Aerage numbers of ovarian follicles (unit/ovary) of the native and commercial laying
hens examined at 40 weeks of age in different states of egg production.

Follicular size Breed
Native Commercial
Small-sized follicle
(diameter < 2 mm.)
Nonlayer 351.0 = 55.1 339.5% 36.2
Layer 347.5% 45.8 325.0% 45.8
Good layer 457.8t 65.6 385.0% 36.8
Medium-sized follicle
(diameter 2-8 mm.)
Nonlayer 19.0t 7.3 16.8% 2.6
Layer 27.8% 9.2 28.3Lt 5.5
Good layer 38.0% 1.1 33.6 3.0
Large-sized follicle
(diameter > 8 mm.)
Nonlayer 1.8t 1.8 2.5 1.7
Layer 2.8t 1.6 3.5% 24
Good layer 5.3t 05 6.3t 0.3

Each figure represents Meant SEM of 4 observations.

All comparisons are not significantly different (P>0.05).
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