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CROSSBRED CHICKEN/INSULIN-LIKE GROWTH FACTOR I (IGF-I)

The objectives of this thesis are, firstly, to study a potential of crossbred chicken,
SUT TI1, which was crossed between the parent stock of a commercial broiler and a
commercial layer, to be a female line of crossbred broiler (indigenous chicken x SUT TT1)
and, secondly, to study the association between the Insulin-Like Growth Factor I (IGF-I)
gene and the monthly egg production traits and related traits.

For the first objective, egg production traits, the growth rate of crossbred broiler,
and opportunities to develop genetic value were used to evaluate the potential of a female
line of crossbred broiler. A simple animal model was used to estimate the genetic value
of the monthly egg production traits, and the trait of age at the first egg, the restricted
maximum likelihood (REML) was used to estimate the variances and the estimated
breeding values (EBV) of the traits were analyzed by the best linear unbiased prediction
(BLUP).Genetic correlation was used to investigate the relationship between the trait of
age at the first egg and monthly egg production. The results of this study suggest that the
SUT TI crossbred chicken has the potential to be a female line for crossbred broiler,
since the cost of a one-day old chick of crossbred broiler is competitive, the crossbred
broiler is of a suitable quality for a broiler, and the genetic value and genetic parameters

show that the SUT T1 population has a chance to improve their genetic value.



The second objective is the study of the association between IGF-I gene and
monthly egg production traits, and age at the first egg in the population of SUT TI
crossbred chickens. Whole blood from 303 SUT TI crossbred chickens was collected
and the PCR-RFLP technique was used to investigate a genotype of this gene. A general
linear model, and the ordinary least square were used to estimate the effect of this gene,
ANOVA was used to test the significance of the effect of this gene. No significant effect
could be detected. This result suggests that this gene has no potential to be a gene marker

for monthly egg production traits in this population.
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AFE = Age at first egg

BFE = Body weigh at first egg

BLUP = Best Linear Unbiased Prediction

EBV = Estimated Breeding Value

EP = Egg Production

FSH = Follicle-stimulating hormone

GnRH = Gonadotrophin releasing hormone

GnRHR = Gonadotrophin releasing hormone receptor
IGF-I = Insulin like growth factor I

LH = Luteinizing hormone

NPY = Neuropeptide Y

0CX-32 = Ovocalyxin-32

PCR-RFLP = Polymerase Chain Reaction Restriction Fragment Length

Polymorphism
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o d A a v v v (%)
219 20 dlawi 1oy 64 wowanlu 5%  lugaga lugaga ()
("3%) dansi (Wog) (w) @le9)
WWW.Ioss Ross308 2,195 180 84.8 175 85.3 217
breeders.com
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21NN1TIIVITIVBNA1IIUITBUDY Boruszewska et al., (2009), Kim et al., (2004), and
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NYUBDN U;G]’J‘ﬁuﬂﬂqwm@ﬂ1ﬂﬂﬂ1\3ﬂ§$ﬂ1§ NI llllllﬂ’g’]llLluuﬂ'lcluﬂ']iﬂﬂla@ﬂaﬂﬂmgww
J @ i 9 & ' 9 a 1R 9 Y A o @
mimﬂﬂﬂm’ﬂ\‘iwu‘gﬂiillﬂ’e)lﬁﬂﬁ@ﬂ LU mﬂﬁwawam‘lﬂl %Wl@QGL%L’JmHWHLW’e)WﬁmmﬂHm%
AINA
Y 4

Tagtiu IaimsiunaluladFmmnugmansszau Tuana wazma lulagniesdn

q

A o g Y = o 7 A A a a v A Yt
MITTUNUT N?ﬂingﬂﬁi%iuﬂWiﬂﬂlﬁaﬂﬁ@’l LW@&WNﬂﬁ&’ﬁ‘W‘ﬁﬂ1Wﬂl@3ﬂ1§ﬂﬂlﬁ@ﬂ1ﬁuﬂ?’lm
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Aadenaiunanan luFin1sd laemnize19onUanyueNNEATINUENI TN Kim et al.
(2004) 18fAAB1LUVD Insulin-Like Growth Factor I (IGF-T) A0 1StNUHANTA 19 Lagni

= < ~ ° 4 [ @ a T
taudlu 1y 1dReghunilsegndlsiiensdsulgsdnsagwandaly

2.6 na"lnmﬁﬁnmmm Insulin-Like Growth Factor

; ; S 4 { P AN 7 9 L .
Insulin-Like Growth Factor (103 luuiiamisnsengns lanssemaaihvuieioy

1 J : 3 { o <
v lnaven luazisaddraufios ¥ IGF gnad19¥ufdy (Varadaraj et al., 2004) 11d2%a 1)

A Y a ' ° A A4 4 ' ) e <
?‘nl]ﬂﬁngﬁlaaﬂLLa’J‘IlﬂllWa@]@ﬂ1§[VnﬁWUTQQLu@LﬂQW@Q‘lﬂﬁ@@ﬂUlﬂ B NATUIUD ﬂjgﬂﬂ 3R]

i
=4

@ <3 1 A o 4 < @ 1 ~ @ =
Iuﬂlmglaﬂ]ﬂu IGF l@\jﬂﬁWa(5]'E]ﬂ']ﬁlwufﬂ'lu'luﬁﬁaaqlaﬁl“ﬁaaﬂUﬂ@ﬂ{huﬂﬂﬁ AININN 2.1

G

=) @

IS g J = 1w 1 4 a Ada
IGF-1 Wil Indees Tuu eengns lasdsdyaariudis Todyaiunfsging

g g q

J v o v A
108 (Secondary messenger) AT UNUUI1UVDN IGF Ao Tyrosine kinase receptor (1NN 2.2)

o T 138 o '

@ A:Bll ~ { @ U ~ ' 4
’Jiﬂﬂqwuﬂgi\lﬂ’ﬂwﬂ’ﬁ?ﬂﬁGWULLﬁﬂNﬁﬂngi’JﬂJ‘ﬁﬂgWﬂﬂu ﬁﬁ] mu‘ﬂagmﬂiuwaa%ﬁ

va d o A a 1 . . <3
@mﬁuumﬂumu%m Tyrosine kinase wmﬁ’mmmwgﬂamﬂm Tyrosine kinase receptor 13l

@ a

{ =S aa a ° - 4 @ v A
Tsaunny 18 luFalisianeuynyiia Tdwunsaesd Tuiiiluesdlsznoundiony doudn

£4
Z oA

o Y Y] [ v I'd A a
s ldarsunautiausadunvess luuviena

q

f
1 v v g 1 A4 Jd KR
Llﬁﬂﬂ']\‘iﬂuilﬂ!,ﬂuﬁ']uﬂﬂuﬂ@ﬂlﬂu@ﬂl“ﬁaﬁ Q

y a A v o . . = 4 9y (G =
uNUA Idvaneesiiaiie IGE YU Tyrosine kinase receptor 3¢ 4Ma 1% Iassard19vesdasuiaeou
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finarilfduiiiiu Tyrosine kinase domain ¥imsifumyoamlalifunsaosdiTu Tyrosine #
BYUUAIT ﬂ13L§uﬁgWaﬁme1ﬁ’ﬂwum”aLaafi (39n71 Autophosphorylation ~ d@emal¥
Tyrosinekinase domain ﬁmﬁmauw@ﬂaagﬂmiﬁﬁ’uiﬂﬁauﬁaéu gl 1aon (Lee, Gooch,
Oesterreich, Guler, Yee, 2000) 191 Insulin reéeptor substrate (IRS) éx‘iﬁﬁmﬁl%ﬁﬂ 1&un IRS1
IRS2 IRS3 tiag IRS4 uaﬂ%mﬁ IRS é’emmmﬂizé}u Growth factor-bound protein-2
(GRB2) ﬁﬂﬁ’mu‘lmﬂ Mitogen-activated protein kinase (MARK) Qjﬂﬂ‘ié‘,’{%ju Lau"l«yﬁfj
Tdiinadenisnsy@ulavessad IUNIMILAAIBENVBIBUEY 7 TnaReNINUYRS
L“ﬁﬁﬁ)ﬁﬁﬁﬁﬁiﬁﬂﬁuﬁ ﬂTi“rTﬁ'J\i Follicle stimulating hormone (FSH) Luteinizing hormone (LH)
Estrogen L1AZ Progesterone G3iwans m1ifan1swan1ved Follicle uazyiliiAanisan
19 (Ovulation) MUEEY (M 2.3) Safudramnsansugluuuvestufifianuduiugdy

o a = ° Yo A o a W v o &
aﬂymgwawaﬁ”hmﬂzﬁuﬂmumﬂ%ﬂﬂLa@ﬂaﬂymzWaNﬁ@\”lmllﬂmffluizﬁm’mmuﬁu

Pivitary

- Epithelial
cell

fnterstitial
fiuids

Blood vessel

Endotheaial cell

m‘wﬁ 2.1 ﬂﬁ‘lﬂm'ﬁﬁﬁﬁ Insulin-Like Growth Factor

M : www.medscape.com/.../32/483288/483288 fig.html (AarAu 2552)
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M wgnaligy l.

Trangaton

MWA 2.2 na 1nN15ABVAUBS Insulin-like growth factor

an : www.medscape.com/content/2004/00/48/32/483288/art-nrc483288.fig2.jpg (FINAY 2552)

Gvuigﬁon

 Follicle

Granufosa . Thecal
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E

l i \eqémgens

\.High estrogen | Small amount of
output | progesterone

&
B
3

Y (% @ v a v
M 2.3 FSH 11ag LH AUmsiannvesseuduiuguazms 1dwnanaa 1y

fan : www.colorado.edu/intphys/Class/IPHY3430-200/image/26-14b.jpg (@A 2552)
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2.7 ANNFUWHEVD Insulin-Like Growth Factor I (IGF-I) fiumsl¥inanan’la
Kajimoto and Rotwein, (1991) WU31 81 IGF-I ﬁJu?Juﬁ'ﬁmmé’mﬁﬂulssi@miﬁmmwﬁ
8035 111 IGF-1 11az91n91U338484 Klein, Morrice, Sang, Crittenden and Burt, (1996) WU 318
IGF-1 s lndumuTasifies (Centromere) uumu%maﬂmiuiwﬂﬁ 11 4 exon
(Kajimoto and Rotwein, 1991) %1ﬂﬂ1§ﬁﬂy1ﬂlﬂﬁ Nagaraja, Aggrey, Zadworny, Fairfull, and
Kuhnlein, (2000) tijedadetouless Psi (CTGCA/G, G/ACGTC) wuid TuInfluandradu
3011 &0 AA AB uaz BB Taof 31u'lnil AA Aaninasdaves Psi 1é¥udiuves DNA
119 364 bp LAz 257 bp 311 Inil AB (FavInmsFaves Ps I4FUdILVES DNA U11A 621
bp, 364 bp Az 257 bp a3 1w Inil BB v liianinsasadae Psa 16w 621 bp (MNF 2.4)

B/B A/A A/A A/B A/A A/B A/B SM

621 bp—»

364 bp—

257 bp—

M 2.4 310 Indlvesdu IGF-1

A .
NH1 : Kim et al. (2004)

1 ~ L= @ o J =y
d2un15199 2.4 uaasldnsunimsaninnudunusvesgdunuves Bu IGF-1
1 @ A A [ I T @ Yy o a ] %,’ @
avanyuzinervesnumsduwivug wu Al livewsn Suaukandalusan wagiimiin
] < i =S 4 A 1 % g’; =1 i o A A £ % a
T4 wazazmungduuud TuTnilves IGE Muanasiuiuinagednyazineidesnunanan
1A ' v KR A < ya R @ v = v o o v
Tanuanarenu J9anudlu 1 1dndnuianuduriusvesty IGE-1 aeanyazaanaidlu

1 a o dy
Ingnwauluanided
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$ 5] v 1 =3 d = @ [ Ad' % a ]
M15197 2.4 ANuFUN LS Tzr199 1u Iniluesdu IGE- dudnyaiz ettt unanaa 1y

) 'IGF-I Genotype P-values
References Traits ;
AA AB BB Additive Dominant
Li et al. (2007) NE 300 d 89.03"  82.94°  82.61° 0.199 0.106
NE 400 d 137.84°  128.56"  127.82°  0.177 0.089
ADCE 3.38" 2.78"° 2.96" 0.114 0.143
DYE 0.42 0.29 0.34 0.034 0.053
Kim etal. (2004)  NE 210d 32 30 30 S e
NE 280 d 41 39 37 - =
NE 350 d 38" 29° 33® - -
NE 420 d 25 23 23 - -
Nagaraja et al. AFE (d) 166 167 167 0.808 0.351
(2000) HBWT (g) 1297 1,267 1,242 0.160 0.884
MBWT (g) 1,776 1,729 1,715 0.320 0.656
FBWT (g) 1,745 1,706 1,689 0.327 0.711
HDR1 (%) 83.7 85.7 85.8 0.415 0.624
HDR?2 (%) 69.2 70.5 74.3 0.252 0.750
HDR3 (%) 54.3 56.7 55.1 0.926 0.460
EWT1 (g) 52.5° 52.8° 50.3° 0.026 0.023
EWT2 (g) 58.1° 58.1° 55.5" 0.020 0.077

a a

EWT3 (g) 60.7 60.7 56.9° 0.004 0.030

RUYLHA : Traits'; NE fi9 egg production, ADCE fo average day of continual egg-laying, DYE
A© double yolk eggs, AFE Ao age at first egg, HBWT f1® hens were weighed at 140
day, MBWT 9 hens were weighed at 265 day, FBWT 19 hens were weighed at 365
day, HDR1 A9 rate of laying at 250 day, HDR2 f10 rate of laying at 350 day, HDR3
fo rate of laying at 450 day, EWT1 Ao egg shell weight at 250 day, EWT2 Ao egg
shell weight at 350 day, EWT3 Ao egg shell weight at 450 day.
IGF-I Genotype’; AA 71D PCR product fragment of 257 and 364 bp, AB Ai® PCR product
fragment of 621, 364 and 257 bp, BB A9 PCR product fragment of 621 bp (no digestion)

. significantly different (P < 0.05)
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3.3.2 hudeyalnifelany T1
4 o 4 a o 4
1. ihmindieusnifa 101y 4 6 8 way 10 da1v

~ 4 @ J
2. nmermsildiiionty 4 6 8 wag 10 dlav

3.3.3 maanmanudusiusvesgluuuilulnildy 1cr-1 e ama. 11

1) MafudIeenadoniieada Genomic DNA TnuifudiegradentSing 3 faddns
nduideas1uSnniln (Wing vein) voela una. T1 maidlniy 9 @ou $1191 303 &3 1AY
sethudenlunasa 3 ml iussymstloatudeaudeia EDTA thlilfudnuii -20°C sunh
229111158NA Genomic DNA

2) M3anA Genomic DNA Iagaind1niaon #2875 Genomic DNA Mini Kit Protocol-
Blood (Geneaid) na391n3hnsanaissuseeudl 1 lUasineaeu DNA 18 1% agarose gel
electrophoresis 881828 Ethidium bromide 11 11d@nglugnielduas uv uazihmsiani
11U UD9 Genomic DNA ﬁ’aam’%m Spectrophotometer (optical density 260 nm and 280 nm)
WemsUsuanudutuvesnndiottailu 10 ng/pl dwmiuldiilu DNA template 11
Tudiduniuaugungifi -20°C seshimnfindiadiduedremaiia Polymerase chain
reaction (PCR) tons29m gty Tu il luduaeude ld

3) m3nsamluInil veq 1IGF-1 1agl¥ PCR-RFLP i1 genomic DNA #1A529¥1
siluuuvesdada Ta Primers uaziou laddadumz Taod198991n518971U390U09 Nagaraja ot
al. (2000) TAg14 Primers Y08 IGF-I Fai

forward 5'-GACTATACAGAAAGAACCCAC-3'

reverse 5'-TATCACTCAAGTGGCTCAAGT-3 '

Tae1% genomic DNA 1903 10 ng 1 ul Hinanstlszneuae q lulifse Fasznon
#28 10X PCR buffer 2.5 pul dNTP’s (1.25mM) 4 pl Primers pd19ag 0.5 ul 0.5 U Tag DNA

v
polymerase 0.5 pl Uagie1l Nuclease free water 19714 25 pl %1ﬂuuﬁ1ﬂ§]ﬂ‘3m 35 39U eI

v '
a =1

Y
=3 =3 aaa o a I =}
Us1eazidealulfnser aeil Sunguugd 94°C 1uia1 1 w19 Primer annealing ¥
= o 3 = . 2 a a 0 < a = 2
gauvgl 55°C 1Wuaan 2 U1 1A Primer extension Nganndl 72°C 1Wuan 90 Juh 1Ny
@ ) a a 2
dameeu lsannsune Psd Taedu 0.5 ul 10X buffer 0.2 pl PCR product 8 pl #1311 DI 16 pl
° oA a 0. & <o g = | a
udh luigamgil 37°C iWunan 16 2 Tus viniuasiegluuvvesd ulnidrematin gel

electrophoresis Taelds Agarose gel 2 %
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@ a (% a 1 2’/ ¥ Y (] = A

Weusn samInauia onsmIinesn uazkanda luaaua i luneusniude 9 ey
a Jd Y

2) MsIANzRYOYa

=2 [ < Vo dg o A v 9

anesnamnlumsidumiiuglniievesln una. T1 asvaouaNugNABIUDS
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Toya Muduaunie Andoanuninsgin vesdnyuze1gn1s v lnewsn iininlines

?:I v W A‘ Y v [ a o a lg’z v £ T

usn imiindaudio 1 lisleausa samsnavia dasinsinesn uaswandn luaua 1 1

ast ) °
WosusnIUDe 9 Hou Tae3t Univariate procedure @28 Ti)sunsuduiagil spss 16.0 wagi

v
=

Y A @ i 9 a LIS 1 21! Y ~ v A v
ai ldisuduamasgiums 1¥nanaaveuaiug lnden1ensa (@15199 3) nande In
= (% 1 ) U ﬂ' Y 1] d‘ Q'

una. T1 MsiensInsonsInsineonaglusas 83-85% o1g lndleld lurleusn (Neisy

1714 5% voare) ogluyag 168-175 T nagwanan ludio 1w luressn (leisuli 1y 5% ves
do) audia 9 Hou lunasdna 85%

ANYIAINSIINe S MTHENTINVRIIN uNa. T1 A18ALUADA Single trait animal

model waz 1933 Restricted maximum likelihood; REML ﬁ}?ﬂiﬂ’iuﬂ’in BLUPF90 version 2.5

(Duangjinda, Misztal and Tsuruta, 2005)

yv=Xf+Za+e

o

Y
Taodl Variance 1tag Covariance component A4U

i Ao’ 0
g 0 Io!

~ I 4 oW [ A A 9 o Y a 1

Taef y g a uaz & Wunnmeivesmdunavesdnuaginertonums Idwanda 1y

L 90} v 1 30, Q/ % 4 v =) v g L} T

91gm3 1 Tiveausn 1hnin livesusn shwinduiie 1 luvlosusn uazwandn liasuali o

4 a a oA g a A oA

Wosusnauda 9 iou nwesyosdnInaguilu Additive effect 1102 vector YIBNTHAGUT
< o w 1 I . . a a Aa a 1

13U Error a8y @94 X uag Z 11U Incident matrix YBI9NTHANIN ONFNAUDUTUVO

v o

' < { v o o < X
fdad a1 Auag I 114 Matrix Nuaasanudunusvesdailuilsgsng waziilu Identity

o v a3 1 .. o w
matrix MUAIAL 102 o, 1WuAInNs15Iuue Additive effect ag Error myd1aL
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3.4.2 mydmnyndeyalnlasiy T1

1) Yoyanl¥

o J g 1 dy ° 9 & Y 9 @ o w
Wugilsz i@ Indlegnrausiuau 1,574 Joya Galsenoudae deya siadsziidaln

U

@ Y @

& v & @ o w 1 @ o w ' A a
Lu@@ﬂwaw (‘1ﬂlu@1ﬂﬁ'lsb' T1) jﬁﬁﬂ§$%1¢]’gwa ﬁﬁﬁﬂﬁgﬁnﬁauu AUNNA UASUBDUADNH UL

L)

D) o A

a a 1 v A [ 4
mansadnTe 1dun deyarhwin fieg 04 6 8 uay 10 da1v Yoya ADG azaungIe1y 4
o ¢ Y A A v o
6 8Lag 10 ﬁ‘]_]ﬂﬁ’i VDY AU LLﬁ%Ii\TLﬁ@HVILL@ﬂWNﬂM
a ¢y
2) MIAATITHVOYA
y 9y o 1 a oA an . .
ATIVTBDUANNYNADIVOIVDY D ATHIUAURDY ANVIUUUUINTIT Iﬂﬂ?ﬁ Univariate
o a3 ) J . o
procedure ﬁ”wiﬂmmummgﬂ SPSS 16.0 AM1IUA1 Heterosis effect 1a8111 Least square
¥ @ ° ) o 1 = °
mean (LSmean) ¥041113dn furadieTdsunsududazy sPSS 11A1 Lsmean 91 ldu1d 10
2 % ! < A a @ @
¥1A1 Heterosis effect 1520184A1 Genetic parameter tWo1/szilinTomalumsdsvdyaiug-
= g : y | . . v o &
n354 F91/5TAOVAIY A1 Variance additive, Variance dominance mmaﬂymﬂuﬂszmﬂﬂﬂm@
Y
'gﬂNﬁuﬁmﬁaﬂ@ﬂi%’muuumm Animal model with permanent environment and Parental

dominance Lmﬂ%ﬁ% Restricted maximum likelihood; REML #0T11)51n53 BLUPF90 version

2.5 (Duangjinda et al., 2005)

y=Xp+Za+Wpe+Wf +¢

[

Y
Tawdl variance 48 covariance component ail

a Ac? 0 0 0
v pe _ B Ao, 0 0

f 0 0 FO';D 0

g 0 0 0 Io!

e

! < 4 v o A A @ a
Taef y g a pe fuaz e Junnmes vesmdanavesansusinerdosnunsasy
a 4 a a A 4 Aa A VoA g .. 4 a a
wuTa NAWBTUBIBNTNANIN NNMBTUBIINTWaTUNTIY Additive effect 1INIADIVDIBNT-
oA g 4 a a voA g o w U
wagquidu Dominance effect uag 1INNBSVYBIBNTWAGNNTY Error mNa1AY 93U X Z
I a a A A A 1 v o Jd 1 3
1ag w WU Incident matrix Y0IBNINAAIN DNTWALUVFUIDIAITNT TIU 4 F uag I 1y
v o Jd (L v o i < . .
Matrix UERIANUFUNUTVOITAI IUY5290T ANuFuRLTUIgWan waziu Identity matrix
o w 2 2 2 2 @ .
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Trait EP1 EP2 EP3 EP4 EP5 EP6 EP7 EPS EP9 AFE BFE

EP1 1 0.900 0.968 0.616 0575 0.536 0.503 0417 0.534  -0.753  -0.103
EP2  0.906 1 0.980 0783  0.734 0.695 0.623 " 0.527 0458 -0.593  -0.051
EP3 09717 0981 1 0.728  0.681 0.641 0.586 0.492" 0423°  -0.680  -0.078
EP4 0619 0755 0711 1 0972 0912 0.816 0.700" 05997 -0370°  -0.009
EP5 05317 0.665 0.620 0.964 1 0.966 0.883" 0.788 0.696  -0342°  -0.048
EP6 0465  0.599 0.552" 0906  0.968 1 0.943" 0.882" 0.808°  -0.302°  -0.106
EP7 0399  0.523° 0479 08117  0.887 0941 1 0.962" 0.896 -0309 -0.137
EP8 0312 0442 0.393" 0717 0.803 0.880 0961 1 09727 -0259"  0.172"
EP9 0.252" 0374 0327 0624 0714 0.807 0.896 0970 1 02127 0173
AFE 0628  -0499"  -0570"  -0302"  -0251"  -0205  -0.176  -0.126  -0.089 1 0.115
BFE  -0.055 0.013 -0.018 0.081 0.046 0.004 -0.022 -0.065 -0.081 -0.171" 1
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Genotypes Alleles
References Breed or Line No.

AA AB BB A B
This Study SUT T1 303 0.72 0.28 0.00 0.86 0.14
Molee and Bunnom (2012) ISA Brown 81 0.52 043 0.05 0.73 0.27
Nagaraja et al. (2000) White leghorn 290 0.69 0.27 0.04 0.83 0.17

Leung Hang Khao x

Molee and Bunnom (2012) 42 021 0.60 0.19 0.51 048

ISA Brown

Molee and Bunnom (2012) Leung Hang Khao 48 0.04 0.21 0.75 0.15 0.85

Chinese indigenous
Li et al. (2009) 120 0.27 0.41 0.32 0.47 0.53
breed

Korean native Ogol
Kim et al. (2004) 104 0.17 0.27 0.56 0.31 0.69
chickens




19199 4.8 DNTNAVDIU IGF-I AodnyazNanan lugzauuea la una. Tl

33

Trait AA AB P-value

1 month 24.57+0.296 23.64+0.469 0.094

2 month 51.44+0.367 50.76+0.582 0.327

3 month 76.01+0.647 74.41+1.027 0.186

4 month 102.73+0.757 102.86+1.202 0.928

5 month 125.64+0.919 125.41+1.459 0.898

6 month 149.30+1.088 148.64+1.728 0.745

7 month 169.77+1.216 170.06+1.932 0.903

8 month 190.19+1.447 190.83+2.299 0.815

9 month 206.31+1.689 207.12+2.683 0.799
Age at First egg 181.35+0.626 183.03+0.994 0.153
Body weigh at First egg 2755.12+14.68 2765.35£23.319 0.711

$ [y} v d v a
Usudufiges AnuduHSvosEY IGF-T fudnraemslunanaaly 1nHansanylu

A15197 4.8 wunwamsanuinTeil ladlulaauaus@giu #6913 Ao Bu IGF-T azlianudy

P

e R T A Y v a2

Wwushidsdddudnyashiinerdesiunanaa’ly nazionadvesauydgiudalsy

3]

A ' A g Aaa A 9 @ o

noUA10 2 dau Ae auillunguininerdostuunuinvessss Tuuee o Ninadenuay
Jd v 4 Y a 1 1 d‘ A Aa v d'd U J dy d' a dnd'
ysainugmsldwandnly uazdiuin 2 Ao wanwidsninaounihil ileNasngugi
{ s o I 4 4 = '
Aordesdeaslld Ao na'lanisiiueesess luy 1GE-T Wunldindees luu Unadonis
a a I ' o A o { < o
niyAulaveurad Inademsiauveuradnvimiivasees luu FSH uazees luy LH ¥
a @ o a 1 o w a v v < 1
T iRamsWan Follicle tazvhlfifamsanlinudiiy mnnguidenaneziuldieges Tuy
1 a "o o { o 4 o
IGF-I finanonszuIumsms iinanan ladedu suiaugumsduasizd niemsihanuves
o ) ' = = ' A A "y A o A a ' o
05 Tuu dana1 Jensiinade MsiivveInanan ludie TuvaziAginiu o w15 uITINAY
aw . . . < ' J
U304 Li et al. (2007); Kim et al. (2004); Nagaraja et al. (2000) azt#iu 1831 805 Iuy 1GF-1
= ' v 2 A o A A Yy o v a ; A [
HnasonsIiwaniald niednvusiifordeenunisidwandala a1nfinannnanuacs
< Y oA dy =i v o 1w Y A v o d Y a 4
wiu 18 BuilasizlinnuduiusaodnsazmsTiwandaly dsiu Jduduszdesiinsizvim
{ o Y Ay g a 1 ! { @ v
aung i1 mamsdnwaseil liidu lawauydgiuna1d ssaunginduly1d daagaan

ol



34

ilosnndnumgms Wnanda lududnsazdaSinagnainau Tasmsiauiudu
Susaunils miamsasseamsnutinusefnuuiiinhiifedestums dnandaly
k) lJlﬁjl,l,ﬂ' IGF-I(Kim et al., 2004; Li et al., 2007) Gonadotropin Releasing Hormone Receptor
(GnRHR) Neuropeptide Y (NPY) (Wu, Li, Yan, Tang, Chen, Wang, Gao, Tu, Yu and Zhu, 2007)
wenvnfgaiifufinruqueed Tuuitervnifsrdesdunanaaliudss lldsumsfnui
Farau 181A 803 1yl Kisspeptin (Gianettiand Seminara, 2008) GnRH (Millar, 2005) GH (Feng,
Kuhnlein, Aggrey, Gavora and Zadworny, 1997) GHR (Li, Del Rincon, Jahn, Wu, B. Gaylinn, Thorner
and Liu, 2008) Luteinizing Hormone (LH) Follicle Stimulating Hormone (FSH) (Onagbesan, Metayer,
Tona, Williams, Decuypereand Bruggeman, 2006) Ovocalyxin-32 (OCX-32) (Hincke, Gautron, Mann,
Panheleux, McKee, Bain, Solomon, and Nys, 2003; Uemoto, Suzuki, Sato, Sato, Ohtake, Sasaki,
Takahashi and Kobayashi, 2009) Prolactin (Cui, Du, Liang, Deng, Li, and Zhang, 2006; Reddy, David
and Raju, 2007) 8% DopamineD1 receptor (DRD1) (Xu, Xu, Min, Meixia. Hua, Qinghua, and Xiquan,

& 4 U dﬂl o £ A A £ @ Y a ]
2010) 4893 luumayivinnine deetuns 1inanan 1y

o e R 0 0 % i
227 gene . NPY  NPY gene
Kisspeptin . ;
22 7 . v "o
e S Y
e Hypothalamus .
227geme g GnRHR gene
o  GumA So
227 gene =
gene
o RS~ : g
- %;f «§ 5 '
5 ‘ GHR gene
gene vy 1R ¢ 68 L { cHR i
ﬁm_)}ﬁ i K\ H \‘\ o %‘ﬁf;’:“ ?
2 " H i & i, Mw@#\: vl i
;" Progesterone Y i 1 cH gene !
. ¥ f e Liver 5 ase
299 L fv%%% i
' Ovary N f
2 e IGF-I T e ¥
anaf Estrogen & : \5 . g
‘?gi GCX':‘ 3 IGE-I gene
277 L
L OCX-32 gene - :@M ;
= ° o Aa ' 0 v a '
B S (VR FTIAN mi‘vmmeumaaﬂnuwwammﬂﬁwawaﬂ‘h
b s S = @ [y 4 = T = d' 1 =1 i [ Y a v
* * U ﬂ'J13Jﬁ'llW1!‘ﬁﬂl@ﬂﬂullﬂﬁgﬂuVlﬂWQ'Jﬁ]gNNa@lﬂﬂuiuﬂ"ﬁh’i Nawam”leu

@

K2 oy 1A =< A
22? U valllﬂJﬂ"liﬁﬂ‘HTﬂﬁlfﬂmu

d’ = 4 Aa VoW a v
HNNN 4.5 89U Lmzaaﬂuumwa@maﬂnmzwawaﬂ%



35
A o Y a Y v A Yi a a Aa - & ~ o ' 4!1 d' o
namwih 4.5 i 1FRadeduiivg 1§ R nEwauLy Epistasis vostuludumidu o Ak
1¥ansnavesou IGF1  liFanu Fannmmasdunald dnuazuosnms 1iwanan luiguraie
° ' { 3 ~ ° = 13 a ° ' o oA
A unnendes 3uilull Idnmsinueesu IGF 39 Wi ud ase tazdeainus wnug Loy
v F
) NRUNDMARFDS TuUA1E 4 UM a1 S uuamemsaneiae lAemsanudnina uoz

Aa A 1 = o v 4 d'd 1 J 1 {
’E)‘V]‘ﬁWﬁﬁ’JJJﬂJ’ENEJUiM@HLMHQSH 8) ‘VIEJTJVI‘UWWIFJ@EET?JN@N 9 NN 4.5




=
UnNn s

v
astuazvetaueuny

5.1 agi

N Yy &Ry

= ¢ y : v < 3 v
varanisanyasilh g ldnddeasduasdoauonusiuiszidudis o 14

Y

Aemo 1ail
s A = ' 2 g i i @ Jdy dy ' (= va
Usziduiinila 1A una.T1 Fuilugawausznitewewug lndieuas Inly Tnuauiia

I T J ¥ dy Asl/ A = [ Y a2
pingaulumsiiumeuiiugves Indisgnwauiuded lasiasanananyuens Inanas

Y
Tejveeln una.T1 mswiadnlaveslndelasie T1 a3ulaawaa luves 1 una. T1 e
d‘ v &Y a 9 9 U d’l = a a d’d
wonvzuvaTFImsa e uaz Indie Tns1y T1 Tmswsydu lana

Usziduiaes 1n una. T1 Hlemalunmswauinugnssy Tasweasennnaens

@ @ 9 a VR ) o o = ] I3
wu‘gﬂﬁmaqaﬂymgmﬂwwaNamhléu magiua:wmmﬂmﬂma (0.11-0.28) pg19 15nA1w
d' a 1 [ - [ d‘ Y T é s 1 v
IONWATITUIA ’e)mwwu"gmﬁmmaﬂymzmqmaiw‘lmw@mﬁﬂmumqa (0.46) Lz
. . v A Yy 1 a ] = g .
Genenic correlation ﬁ;”,“rT’JNEﬂEgLﬁJ?JGlﬁll"UW@QLLiﬂ wazwanan lNazay andu Negative
. o & ] v A A Y a 0 Lg o Y
correlation I AUU NAANITANHYI mmﬂmaﬂmaiwwawamllmqwu E)T‘U“I/I”I‘lﬂiﬂﬂﬂ1§
v A 2 ci £ ¥
ﬂmaaﬂaﬂymzmqmaiﬁ“lmwmmﬂ

v W a

$ =} T o v ] i
sziduneny du IGE-1 hidanyduiusnudnsasranas 1 lulszsns ln une.T1

Y
v w K

i liansaldou 161 lunsaadenanyaewanas 1 lulszens 1o wna. T1

5.2 Yorauenuy

vnnsagdludeduaimsatindedoauonuzuazuuamalumsiny iy
SasioTui

dszmsfiniia luidesveamsiszfiuTomalumsiaumeiugnssunuainsa
TumsIfwanda lusuRnnnwavesdnnaiiloann Heterosis effect 11ag Additive effect 1Az
SNEWaves Heterosis cffect 93 lamisadane lFidrudell1d dodulujudelinas
Aaaums Iwanan 19 agan heterosis Yo9dNHAUAINAIIUTALIUI AFIna1 ldaaasau
A SeesSudufiunmssaiiendio EBY

dszmsfiaos mﬂmﬁﬁﬂmé”mswﬁu‘gﬂﬁmma‘”ﬂymzmﬂﬁ'mawﬁﬂﬁmﬂéﬂuuﬂm

=}

T v v v v
dierso1gms i nanaa lanasu l swnwaiinudsnarinindealanudlu I8 dgatun

qQ



37
A QJ d‘ QU ~ T = d‘ L o T U gl.l S a ~ 1 el
uanANAUARIUgUANYaEMS IRWanaa 14 wazBuiegaisiunisiuinianinadoanyay
9y a 1 1 < a Y a < dy ~ d o [
ms 1dwanan 14 0019 lsAmumsigaidedamuil 919azii)se Tegd SmTums nwwums
WalWugnssuvesanyazaina lueuing
Uszmsiia nndeasliszduiay tu IGF1 Tuflanudwinsiudnyaswanda
Tiludszrngln una 11 Seliansalddu IGF1 dadendnyuzranaa luluilszannsIn

@

J au =] 1A = @ v o
une. T1 5\1!,!,3\91}’31%3ﬁ'i"IENTH’Jﬁ]ﬂﬂﬂuﬁﬁlulﬁ'@\‘lﬁlﬁmu’ﬂﬂu IGF-TI UANUFUNUTAUINHUS

==

a Y a3 o =2 A A A Y o A a Y ]
wanan Tudnay lufiumsAnuiduiineidesiumsmuwanan luds liunn udniinu
<3 v A =< a oA J A A 9 @ A o 9 '
18 RagdnuBuiniuquens luufideadesduszuuuiug uagnszuiumsaiielad
' . A Y A &
1%U GnRH GnRHR Growth Hormone 1182 Prolactin (Noilszgnd 19iilutuiniosmanylums
v A o a2 1 ' = = = K = = 1A
dadendnnananda lilu'ln una. T1 wagmsanutulabuniluiiss@uiere limisime

a [

@ % a P I @ v =1 3 o d
lumsaadendnyazwanaa laguiludnyazdalsua tasduuraziuouaNUTUN NSO
a T Y @ A 13y ¥ o 3}/ = =1 A Y3 A
wazo1vvzinamsotenea ldrenunia lun 1d aaiuuuinielumsanwimewie 15wy
d‘ o A a lg,/ a = ﬁi' d A 1 al’d
nseaninelunmsaadonnanan lUNuAISHNTUIABUNAIVAVEDS INUHTOAITAN ) N
9 a T :ﬂ' =1 = = [ v 7 i = @ v J U =%
wams Iinanaa 1V taziloin1IAnE1 09 NUFUNUTIZH 1T HaSANNTUNUTTEHINNEU

fudnuazranan liluiuideud Seazh ldganudu ) 18lumsdduwnseanmnelums

v A a ] T
aamonwanaa laluln una. T1



318119591994

= = s A

a Jd s oA a awv o Jy 1 A
mauNa Yayde, gid a3udl uazgands duns 1vd. (2548). TnsensI9eWug In luenauny

q Q

o a 1 v d a {
mstud aussannms Idranaaly. aswdgdal. nzdisuInmsiaui 48 (3)-0206-

282.

[

= a £ o a da da Y ) ; Vo o A A
a3il a1 598, Uszwgns veladad uaznifatl Judne. (2549). msadegavionsiug lafiuiies

o J o v J @ @ o @ a v
uuas anduiutvesdnnuzUnnguazandunusnewugnssy veswanan luly
' v < = o d = a ~
Iafufiosiuguasdioigh 3. nsudgdad. nedisnImmsauin 49(3)-0206-129.
=} =} = 1 v A a a 1 491} =}
a3fl a $98, 3 ougu uazinssa adad. 2551). aussanmmssyay Taves lnulies
v J @ o o d = a =
4 wug meldanmmstanmsuuu@eany. asudadald. nadsudnmsan 512)-
0206-062.
J a J o 3 t a
193 Ysznw, 030U9A WU Ina 10g81u8 (B82513100. (2551). AUITONMNMITHAAUAE
1 a J o o Iy 1 v,ﬁ’l A
AMITITROTNIINUFNTTUVRIaIB NS 1H lved InwwfiosIng. msdszyama
IrmsvesumInandanuasmans a¥ad 46. v 227-234.
= % [ E a a a [ 4 v J
B9 g0 'ldl, mAuwa Yo tazgauds duns lud. (2548). Tasesmsadeelniuiioaiug
a ' = J ) Y ¥ @
MABIMINUY  TUTTANHNIHAALAZAINISTAD TN NN UFNITUURIAN AL INIIN
¢ A

@ T da o o v dos d
’J"UﬁNulﬂ. AHEIVGUATUIINNUTAAINUUNT fi.

Q

£ = = = Aa Jda 1 [T 4 U 4
Usgwgns velanad, agal u 98 wagnidail Iudae. (2549). msadreesworinug Inwiios

q

@ o o (% @ v @ ¥ @ i
WUBLA ﬁﬁﬁllwu‘ﬁGUE]Qﬁﬂ%fm%‘ﬂ51ﬂ£]ua3ﬁﬁﬁuwuﬁﬂWQWUEﬂﬁium@QHTWUﬂqﬂ
Ed

oo,

N

A o o 3 A o d A a ~
NWUHL aﬂwuﬁllﬂﬁ%jﬂww 3. ﬂiuﬂﬂﬁﬂl NSUYUIVINTLAUN 49 (3)0206-128.

a a

@ 4 a v
WaNs $auaed, 1szines yyaw uazgy Yy lise. (2544). aussammmsnsyay lauazgw

@ (9

1 SR i Py o do
aanved Ingarauiwdosiine lugudidonazihganugdadiunag. nsudy
o d 2 a ~
NI, NSUIUIFINITLAUN 43(3)-0216-(1)-068.

o A J an a d a v d 3,’ @ 1 = [
23910 seai3 09, Inlsl & au uazigns Aunsmi. (2551). 01y hwmin luesusn uazwandala

(% o d

2 v ¢ A v v s da 5
ﬂl@ﬁ@ﬂﬂﬁilﬁ]fﬂﬁula-lﬂiwall‘ﬁﬁ@ﬂ-Iﬁﬂqﬂllﬂuﬂﬁﬂ. gnm? mmzm;a‘wugmn.

NeUIFINTIAUN 49(3)406-169.

BV

an o Jd o ¥ J o a @ 1 C4 o £ o £
A3anyel e, NUATe aa9Iue, Tygd a1 Inyad, tezyAnd Useaadwa. (2550).

o

= [ a 4 @ Y a ] vdsll =1
mﬁuﬁauma‘umﬁﬂszmmmwﬁmmasmmaﬂymzmﬂﬁwawam"lﬂu“lﬂwumm

o

a J o i [ = (v d
UiFMeMI IN TR Nazanyuz Iz nawany . mIdszpinmsdnlmans



39

v
(%

A% 4 MAINFAITAS AUSINHATATAS URIINSBUDUUNU.

'
v A a

J a A aa J @ J v @ oA
aunds Tg3s, adad 5350Yas, Y31 Juzansana, g5 A3 yNIEaiun, s3v%e dunsaa

a b q

o =K KX o = Aa Yy v A
UAZYIN INYTONYT. (2533). fﬂﬁﬁﬂ’hl’]iNﬂﬁ31ﬂ1'§@'§ﬂ]£ﬁ‘ﬂ1@uﬁ3ﬂ’]§1ﬁ‘lmﬂl@ﬁ‘lﬂwu‘ﬁ

g o Qq

=~ Y A e av o A
Lclflelg !,La;“,gﬂNﬁmwumaﬂummam@mmmymm%uuw. 518@1‘“'3%2]1‘5%‘1]11' 2533

o d

° o do d
pRNNFIIHEER) nanladn).

[

aaues Buns 9@, fra1d55as Wil uazdae yyaydas. (2539). mawsaau lauay
aunmannvedliganaudiniies. sraumamsdenlsze il 2539 neningeiugia
nsuilgdad nsulgdald.

Adeyinka, I.A., 0.0. Oni, B.I. Nwagu and Adeyinka, F.D. (2006). Genetic Parameter Estimates of
Body Weights of Naked Neck Broiler Chickens. International Journal of Poultry
Science. 5(6) : 589-592.

Alan, E. (1997). Integration of Classical and Molecular Approaches of Genetic Selection:Egg
Production. Poultry Science. 76 : 1127-1130.

Alvarez, A., and Hocking, P.M. (2007). Stochastic Model of Egg Production in Broiler Breeders.
Poultry Science. 86 : 1445-1452.

Barbato, G. F. (1999). Genetic Relationships Between Selection for Growth and Reproductive
Effectiveness. Poultry Science. 78 : 444-452.

Brillard, J.P., G.R. McDaniel, M. DeReviers, and Drane, J.W. (1989). Expression of Several
Traits of Fertility in Young and Old Dwarf Broiler Breeder Hens Inseminated with
Duplicate doses of Semen. Poultry Science. 68 : 558-563.

Boruszewska, K., M. Lukaszewicz, G. Zieba, A. Witkowski, J. Horbanczuk, and Jaszczak, K.
(2009). Microsatellite Markers may be Ineffective in Selection of Laying Hens for
Polygenic Production Traits. Poultry Science. 88 : 932-937.

Bourdon, R. M. (2000). Understanding Animal Breeding. 2nd ed. Prentice-Hall, London. 538 p.
Bramwell, R. K., C. D. McDaniel, J. L. Wilsonand, and Howarth, B. (1996). Age effect of
male and female broiler breeders on sperm penetration of the perivitelline layer overlying
the germinal disc. Poultry Science. 75 : 755-762.

Crawford, R. D. (1990). Poultry Breeding and Gennetics. Department of Animal and Poultry

Science, University of Saskatchewan, Saskatoon, Sask. S7N OWO, Canada. ISBN 0-444-

88557-9.



40

Cui, J. X., H. L. Du, Y. Liang, X. M. Deng, N. Li, and Zhang, X. Q. (2006). Association of Poly
morphisms in the Promoter Region of Chicken Prolactin with Egg Production. Poultry
Science. 85 : 26-31.

Duangjinda, M., I. Misztal, and Tsuruta, S. (2005). BlupF90-PCPAK version 2.5. Khon Kaen
University and the University of Georgia.

Dunn, I.C., Y. W. Miao, A. Morris, M. N. Romanov, P.W. Wilson and Waddington, D. (2004). A
Study of Association between Genetic Markers in Candidate Genes and Reproductive Traits
in One Generation of a Commercial Broiler Breeder Hen Population. Heredity. 92 : 128-134.

Dunnington, E. A., and Siegel. P. B. (1985). Long-term Selection for 8-week Body Weight in
Chickens direct and Correlated Responses. Theoretical and Applied Genetics. 71 : 305-313.

Gianetti, E., and Seminara, S. (2008). Kisspeptin and KISS1R: a Critical Pathway in the
Reproductive System. Reproduction. 136 : 295-301.

Ermst, R.A., F.A. Bradley, M.E. Delany, U.K. Aboutt and Craig, R.M. (2004). Common
Incubation Problems: Causes and Remedies. Animal Science Department, University of
California, Davis. CA95616.

Falconer, D.S. (1991). Introduction to Quantitative Genetics. 3th Produced by Longman Group
(FE) Ltd. Printed in Hong Kong. 438p.

Falconer, D.S., and Trudy, F. C. (1996). Introduction to Quantitative Genetics. 4th Produced
through Longman Malaysia. 464p.

Feng, X. P., U. Kuhnlein, S. E. Aggrey, J. S. Gavora, and Zadworny, D. (1997). Trait Association
of Genetic Markers in the Growth Hormone and the Growth Hormone Receptor Gene in a
White Leghorn strain. Poultry Science.76 : 1770-1775.

Francesch, A., J. Estany, L. Alfonso, and Iglesias, M. (1997). Genetic Parameters for Egg
Number, Egg Weight, and Eggshell Color in Three Catalan Poultry Breeds. Poultry
Science. 76 : 1627-1631.

Fasenko, G. M., M. E. MacKenzie, and Christopher, E. E. (2009). Breeder Parent Age Effects on
Fertility, Embryonic Mortality and Broiler Chick Quality. Poultry Industry Council.

Gautron, J., M. T. Hincke, K. Mann, M. Panheleux, M. Bain, M. D.McKee, S. E. Solomon, and
Nys, Y. (2001). Ovocalyxin-32, a Novelchicken Eggshell Matrix Protein : Isolation,
Amino Acid Sequencing, Cloning and Immunocytochemical Localization. The Journal

of Biological Chemistry. 276 : 39243-39252.



41

Goraga, Z. S., M. K. Nassar, and Brockmann, G. A. 2012. Quantitative Trait Loci Segregating in
Crosses between New Hampshire and White Leghorn Chicken Lines: I. Egg Production
Traits. Animal Genetics. 43 : 183-189.

Gumulka, M. and Kapkowska, E. (2005). Age Effect of Broiler Breeders on Fertility and Sperm
Penetration of The Perivitelline Layer of The Ovum. Animal Reproduction Science.
90(1-2) : 135-48.

Hartmann, C., K. Johansson, E. Strandberg, and L. Rydhmer, L. (2003). Genetic Correlations
Between the Maternal Genetic Effect on Chick Weight and the Direct Genetic Effects on
Egg Composition Traits in a White Leghorn Line. Poultry Science. 82 : 1-8.

Hincke, M. T., J. Gautron, K. Mann, M. Panheleux, M. D. McKee,M. Bain, S. E. Solomon, and
Nys, Y. (2003). Purification of Ovocalyxin-32, a Novel Chicken Eggshell Matrix Protein.
Connect. Tissue Research. 44 : 16-19.

Hocking, P. M., and Bernard, R. (2000). Effects of the Age of Male and Female Broiler Breeders
on Sexual Behaviour, Fertility and Hatchability of Eggs. British Poultry Science. 41 : 370-377.

Kajimoto, Y. and Rotwein, P. (1991). Structure of the Chicken Insulin-like Growth Factor I Gene
Reveals Conserved Promoter Elements. The Journal of Biological Chemistry. 266 (15) :
9724-9731

Khalil, M. K., A. H. Al-Homidan, and Hermes, I. H. (2004). Crossbreeding Components in Age at
First Egg and Egg Production for Crossing Saudi Chickens with White Leghom. Livestock
Research for Rural Development. 16 (1). (www.lrrd.org/lrrd16/1/khal161.htm).

Kim, M. H., D. S. Seo, and Ko, Y. (2004). Relationship Between Egg Productivity and Insulin-
Like Growth Factor-I Genotypes in Korean Native Ogol Chickens. Poultry Science. 83 :
1203-1208

Klein, S., D. R. Morrice, H. Sang, L. B. Crittenden, and Burt, D. W. (1996). Genetic and
Physicalmapping of The Chicken IGF-I Gene to Chromosome and Conservation of
Synteny with Other Vertebrate Genomes. Heredity. 87 : 10-14.

Lee. A., J. Gooch, S. Oesterreich, R. Guler, and Yee, D. (2000). Insulin-like Growth Factor I
InducedDegradation of Insulin Receptor Substrate 1 is Mediated by The 26S Proteaosome
and Blocked by Phosphatidylinositol 3’-Kinase Inhibition. Molecular Cell Biology. 20 :

1489-1496.




42

Leung, P.C.K. and Steele, G.L., (1992). Intracellular Signaling in The Gonads. Endocrinology. 13
1 476-498.

Li, H. F., W. Q. Zhu, K. W. Chen, X. Wu, Q. P. Tang, and Gao, Y. S. (2008). Associations
Between GHR and IGF-1 Gene Polymorphisms, and Reproductive Traits in Wenchang
Chickens. Turkish Journal of Veterinary and Animal Sciences. 32(4) : 281-285.

Li, G., J. P. Del Rincon, L. A. Jahn , Y. Wu , B. Gaylinn , M. O. Thorner, and Liu, Z. (2008).
Growth Hormone Exerts Acute Vascular Effects Independent of Systemic or Muscle
Insulin-like Growth Factor I. Clinical Endocrinology and Metabolism. 93(4) : 1379-85.

Liu, X. P, K. W. Chen, K. H. Wang, J. Y. Wang, G. J. Dai, X. Y. Zhang, and Chang, G. B. (2009).
Study on Relations Between Heterosis and Band J in DNA Fingerprints of Xiaoshan and
SR92 Chickens in China. Journal of Animal and Veterinary Advances. 8(9) : 1765-1767.

Luo, P. T., R. Q. Yang, and Yang, N. (2007). Estimation of Genetic Parameters for Cumulative
Egg Numbers in a Broiler Dam Line by Using a Random Regression Model. Poultry
Science. 86 : 30-36.

Marks, H.L. (1990). Poultry Breeding and Genetics. Edited by Crawford R.D. Elsevier. Netherlands.

Millar, R.P. (2005). GnRHs and GnRH receptors. Animal Reproduction Science. 88 : 5-28.
Misztal, I., and B. Besbes. (2000). Estimates of Parental-Dominance and Full-Sib
Permanent Environment Variances in Laying Hens. Animal Science. 71 : 421-426.

Molee, A. and Bunnom, R. (2012). Gene Frequencies of Insulin-like Growth Factor I Gene in
Commercial Layer, Crossbred Chicken, and Thai Indigenous Chickens. World Academy
of Science, Engineering and Technology. 69 : 1378-1380.

Momoh, O.M., and Nwosu, C.C. (2008). Genetic Evaluation of Growth Traits in Crosses Between
Two Ecotypes of Nigerian Local Chicken. Livestock Research for Rural Development.
20(10).

Nagaraja, S. C., S. E. Aggrey, J. Yao,D. Zadworny, R.W. Fairfull, and Kuhnlein, U. (2000). Trait
Association of a Genetic Marker Near the IGF-I Gene in Egg-Laying Chickens. Heredity.
91 : 150-156.

Nestor, K. E., J. W. Anderson, R. A. Patterson, and Velleman, S. G. (2004). Genetic Variation in
Body Weight and Egg Production in an Experimental Line Selected Long Term for
Increased Egg Production, A Commercial Dam Line, and Reciprocal Crosses Between

Lines. Poultry Science. 83 : 1055-1059.



43

Onagbesan, O. M., S. Metayer, K. Tona, J. Williams, E. Decuypere, and Bruggeman, V. (2006).
Effects of Genotype and Feed Allowance on Plasma Luteinizing Hormones, Follicle-
Stimulating Hormones, Progesterone, Estradiol Levels, Follicle Differentiation, and Egg
Production Rates of Broiler Breeder Hens. Poultry Science. 85 : 1245-1258.

Oni, O. O., B. Y. Abubakar, N.I. Dim, O.E. Asiribo, and Adeyinka, [.A. (2007). Genetic and
Phenotypic Relationships Between Mcnally Model Parameters and Egg Production Traits.
International Journal of Poultry Science. 6(1) : 8-12.

Peason, R.A., and Harron, K.A. (1981). Effects of Energy and Protein Allowances During Lay on
the Reproductive Performance of Broiler Breeder Hens. British Poultry Science. 22 :
227-239.

Pullock, D. L. (1999). A Geneticist’s Perspective from Within a Broiler Primary Breeder Company.
Poultry Science 78 : 414-418.

Reddy, I.J., C.G. David, and. Raju, S.S. (2007). Effect of Suppression of Plasma Prolactin on
Luteinizing Hormone Concentration, Intersequence Pause Days and Egg Production in
Domestic Hen. Domestic Animal Endocrinology. 2 : 167-175.

Sheridan, A.K. (1981). Crossbreeding and Heterosis. Animal Breeding Abstracts. 49 : 131-144.

Van Vleck, L.D. (1993). Selection index and introduction to Mixed model Methods. CRC
Press, London, pp : 310-311.

Tuiskula-Haavisto, M., M. Honkatukia, J. Vilkki, D. J. de Koning, N. F. Schulman, and Ma Ki-
Tanila, A. (2002). Mapping of Quantitative Trait Loci Affecting Quality and Production
Traits in Egg Layers. Poultry Science. 81 : 919-927.

Wei, M., and Van der Werf, J. J. (1993). Animal Model Estimation of Additive and Dominance
Variances in Egg Production Traits in Poultry. Journal of Animal Science. 71(1) : 57-65.

Uemoto, Y., C. Suzuki, S. Sato, S. Sato, T. Ohtake, O. Sasaki, H. Takahashi, and Kobayashi, E.
(2009). Polymorphism of The Ovocalyxin-32 Gene and its Association with Egg
Production Traits in The Chicken. Poultry Science. 88 : 2512-2517.

Uhm, S. J., M. K. Gupta, J. H. Yang, H. J. Chung, T. S. Min, and Lee, H. T. (2010). Epidermal
Growth Factor can be Used in Lieu of Follicle-Stimulating Hormone for Nuclear
Maturation of Porcine Oocytes in Vitro. Theriogenology. 2010; 73(8) : 1024-1036.

Varadaraj, C., Z. Denise, and Andrzej, B. (2004). The Consequences of Altered Somatotropic

System on Reproduction. Biolegy of reproduction. 71 : 17-27.



44

Wu, X., H. F. Li, M. J. Yan, Q. P. Tang, K. W. Chen, J. Y. Wang, Y. Gao, Y. J. Tu, Y. B. Yu, and
Zhu, W. Q. (2007). Associations of Gonadotropin-Releasing Hormone Receptor
(GnRHR) and Neuropeptide Y (NPY) Genes Polymorphisms with Egg-Laying Traits in
Wenchang Chicken. Agricultural Sciences in China. 6(4) : 499-504.

Xu, H., S. Xu, Z. Min, F. Meixia. Z. Hua, N. Qinghua, and Xiquan, Z. (2010). The Genetic effects
of the Dopamine D1 Receptor Gene on Chicken Egg Production and Broodiness Traits.
BMC Genetics. 11, 17p. |

Yang, K. T., C. Y. Lin, J. S. Liou, Y. H. Fan, S. H. Chiou, C. W.Huang, C. P. Wu, E. C. Lin, C. F.
Chen, Y. P. Lee, W. C. Lee,S. T. Ding, W. T. K. Cheng, and Huang, M. C. (2007).
Differentially Expressed Transcripts in Shell Glands from Low and High Egg Production
Strains of Chickens Using ¢cDNA Microarrays. Animal Reproduction Science. 101 :
113-124.

Youssao, I. A. K., M. Senou, M. Dahouda, M. T. Kpodékon, J. Djenontin, N. D. Idrissou, G. A.
Bonou, U. P. Tougan, S. Ahounou, H. M. Assogba, E. Bankol¢, X. Rognon, and Tixier-
Boichard, M. (2009). Genetic Improvement of Local Chickens by Crossing with the Label
Rouge (T55*SA51) : Carcass Characteristic, Organoleptic Qualities and Heterosis
Effects. International Journal of Poultry Science. 8(7) : 626-633.

www.medscape.com/content/2004/00/48/32/483288/art-nrc483288.1ig2.jpg (FarnY 2552)

www.medscape.com.../32/483288/483288 fig.html (F411AN 2552)

www.colorado.edu/intphys/Class/IPHY3430-200/image/26-14b.jpg (@IMIAN 2552)

www.rossbreeders.com (RTNI1AN 2552)

www.cobb-vantress.com (N31£1AU 2552)

www.hubbardbreeders.com (AT01AN 2552)

www.hendrix-genetics.com (N3N£1AU 2552)

www.aviagen.com (NINHIAN 2552)

www.cpffeed.com/trends pre.html (UN31AN 2556)



ﬂﬂﬂﬂﬂﬂﬂ



Y
Marun n. Nwilsznouln una. T1 uay ladieTas1y T1

MWA a1 10 une. T1 01y 13U

i 0.2 10 una. T1 01y 8 ddendt

46



47

o
e

.

o

Tas1y 01y 13U

£
UL

3 la

a
HNINN .

]

Tas1010 8 dilan

T

&
LU

2NN 0.4 1



MANUIN V. MNUTZNDUNANTANEITU IGE-T

100bp AB AB AR AA AA AA AA AB AA AA AA AB AR AA AR AR

i .1 3 Tu Indvesdu 1GF-1 iwuludszrng o wna. T1

MAKIN A, Toyatlsznounansany

48

H T % so/ % % J 4
M151399 A.1 A1 Least Squares Means (+SE) ¥03an¥aiziimiindives lniwiiounaonieun

Reference Age Males Females
(weeks) N LSMeans+SE N LSMeans+SE
$5%0 ¥els Birth 3,820 31.56+0.07° 4706 31.3743.21°
A 4 3,656 181.67+0.74" 4428  167.57+39.33"
(2548) 8 3,561 585.2742.17° 4263  492.45+90.57"
12 2,841 1,099.45+4.12° 3,318 902.44+139.80"
16 2,752 1,478.18+5.48" 3,185  1,168.04+169.26°
20 2,147 1,832.65+14.14° 2,528  1,384.65+196.62°
24 1,372 2,097.40+20.34° 1,855  1,568.024245.08"

LRt ] :*® Means in the same row with different subscripts differ (P < 0.01)
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4 Ll H L Y % %}I o Q L
M319f a2 Annde dadoauunaigiu vesanyaimindvesla und. T1

Trait N Mean S.D. Ccv Min Max
Body Weight(g)
0 week 303 39.54 3.04 7.69 30.23 52.49
4 week 303 332.44 49.26 14.82 185 480
8 week 303 769.97 101.74 13.21 480 1060
12 week 303 1126.93 173.35 15.38 580 1580
16 week 303 1535.25 191.94 12.50 1000 1040

13199 A3 AURDY DU UUNIATIIULAE A1 Heterosis YOIANYMUL Average daily gain

(ADG) w04 1ndin a1y T1

Trait N Mean SD CV (%) MIN MAX  Heterosis (%)
ADG 4 weeks 1337  12.69 | 4.44 34.99 6 20 41.29
ADG 6 weeks 1357 1551 247 15.93 8 25 40.32
ADG 8 weeks 1343 17.84  3.10 17.38 8 28 68.58
ADG 10 weeks 1229 1941 345 17.77 9 30 55.58

M15199 A.4 Aundens Iiwandald spsmsnduda oasimsineen wazsuaugnin

011N gl suould  daswania  dnsiinesn  drnugnline
@lanny  @Flaw) o) (%) (%) Gp)
52 28 149.12 80 90 107.37
56 32 169.86 77 90 117.71
60 36 190.37 50 90 85.67

64 40 206.55 42 90 77.87
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A19197 A.5 DNTWAVDIU IGE-1 A0ANHAZHANAR Iiaeauved I UNa. T1 aza1 Power of test

Trait N AA AB p P-Value  Power of test
1 month 303 24.57+0.296 23.64+0.469 0.932 0.094 0.388
2 month 303 51.44+0.367 50.76+0.582 0.675 0327 0.165
3 month 303 76.01+£0.647 74.41+1.027 1.607 0.186 0.262
4 month 303 102..73+£0.757 102.86+1.202 -0.128 0.928 0.051
5 month 303 125.64+0.919 125.41£1.459 0.222 0.898 0.052
6 month 303  149.30+1.088 148.64+1.728 0.665 0.745 0.062
7 month 303  169.77x1.216 170.06+£1.932 -0.279 0.903 0.052
8 month 303 190.19+1.447 190.83+2.299 -0.637 0.815 0.056
9 month 303  206.31£1.689 207.1242.683 -0.81 0.799 0.057
AFE 303 181.35+0.626 183.03+0.994 -1.865 0.153 0.298
BFE 303 2755.12+14.68 2765.35+23.319 -10.234 0.711 0.066
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