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Abstract

Muscle growth is an economic trait in the poultry industry, since increased muscle growth
results in increased meat production. In this project, the aim of the study was to evaluate genes
that may be involved in muscle growth, carcass traits and meat quality in Thai native chicken. A
total of 500 samples including 100 samples of each chicken group: Thai native chicken Pradoo-
Hang dam KKU55 (PD), Chinese black bone (CB), the crossbred between Pradoo-Hang dam
KKU55 sire x Chinese black bone dam (PDCB), the crossbred Chinese black bone sire x
Pradoo-Hang dam KKU55 dam (CBPD) and broiler were investigated using polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP) analysis to explore variation in
three candidate genes. These genes included: the Pituitary-Specific transcription factor (PIT7),
the myostatin, the Transforming growth factor beta 3 (TGF—,B3). These genes have been
previously reported to influence muscle growth rate, meat production and other production traits

in animals.

The results revealed genetic variation at all the loci tested in the chicken studied. The variation
in each gene was tested for its association with production traits. In CBPD, the presence of
genotype CT of PIT1 was associated with increased birth weight, increased L* value of
drumstick, increased shear force value of thigh and drumstick, increased cooking loss value of
drumstick and increased water holding capacity of thigh and drumstick (P<0.05), whereas it was
decreased shear force value in breast meat. In PDCB, the presence of genotype CC was
associated with increased ADG at 8 weeks and decreased FCR at 8, 10, 12 weeks. There was
no association between PIT1 with the measured traits in others. Variation of myostatin, in
PDCB, the presence of genotype GA was associated with increased body weight at 4 weeks.
Genotypes AA was associated with decreased L* value of breast meat and decreased b* value
of drumstick. In broiler, the presence of genotype AA was associated with increased b* value of
breast meat, while in CB it was associated with increased FCR. In PD, the presence of
genotype AA and GG were associated with increased L* value of breast meat, and genotype
GA was associated with increased water holding capacity in drumstick (P<0.05). Variation in
TGF-,B3, in PDCB, the presence of genotype BB was associated with increased ADG at 12
weeks, the presence of genotype AA and AB was associated with increased body weight at 0,
2, 4 weeks. Also, genotype AB was associated with increased L value of thigh. In CB, the
presence of genotype BB was associated with increased body weight, increased drumstick and

wing weight (P<0.05). Similarly, in broiler, the presence of genotype BB was associated with



increased drumstick. Genotype AA was associated with decreased FCR. Genotype AB was

associated with increased water holding capacity of breast meat (P<0.05).

Together, these data suggest that genetic variation in PIT1, myostaitn and TGF—,33 may be
involved in skeletal muscle growth and meat production in chicken. The variation detected in
this study might underpin the development of gene markers for improved muscle growth
carcass traits and meat quality in native chicken. Given that these results could be of bengfit to

the native chicken and poultry industry, the genes warrant further investigation.

Keywords : gene markers, growth performance, Thai native chicken



A O N

.

CRES TS

UNAALD

Abstract

]300y

RIIUWAIIN

RISV

unihuazinglszaad

MIATINANETT

APNMIALIEUNTINY

WANNTI9BUAZI91TTh

411 gmmuﬁiuvlmjmaaﬁu PIT1, myostatin uaz TGF-/33

4.12 avwislulnduszanuiisada

4.1.3 BnSwazasmanusdanaiyidula guanwsn LLazqmmWL‘f{a

4.1.4 anuFNNUTVIEU PITT damsaTyidula quaniwoin
LLazqmmWLf‘:a

4.1.5 AnwdNNUEaI8U myostatin dan1aaTyidvla qanwesn
LLazqmmwvf'Ia

4.1.6 anuFuNUIvaIU TGF-B3 danaaiyidvla quawann
LLazqmmWLf‘:a

sylunstalanauue

LONRITAIDS

manwIn : MIlFlszlomianauiae

vi

Vii

© 0 o O W

15

22

28

38
40

44



Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

Table 9

Table 10

Table 11

Table 12

Table 13

Table 14

Table 15

Table 16

Table 17

Table 18

Table 19

#13U WA

Genotype and allele frequency of PIT1, myostatin and TGF- ,33 in five
chicken breedsw

Effect of breeds“ difference on production traitSZ/ during 0-12 weeks
Effect of breeds“ difference on carcass traitSZ/ at 12 weeks
Effect of breeds“ difference on meat quality traitsz at 12 weeks

Effect of variation in PIT1 on body weight at 0-12 weeks in five chicken
breeds”

Effect of variation in PIT1 on average daily gain (ADG) and feed
conversion ratio (FCR) during 0-12 weeks

Effect of variation in PIT1 on carcass traits at 12 weeks
Effect of variation in PIT1 on meat color traits at 12 weeks

Effect of variation in PIT1 on shear force and water holding capacity at
12 weeks

Effect of variation in myostatin on body weight at 0-12 weeks in five
chicken breeds”

Effect of variation in myostatin on average daily gain (ADG) feed
conversion ratio (FCR) during 0-12 weeks

Effect of variation in myostatin on carcass traits at 12 weeks
Effect of variation in myostatin on meat color traits at 12 weeks

Effect of variation in myostatin on shear force and water holding capacity
at 12 weeks

Effect of variation in TGF-,B3 on body weight at 0-12 weeks in five
chicken breeds”

Effect of variation in TGF-,33 on average daily gain (ADG) and feed
conversion ratio (FCR) during 0-12 weeks

Effect of variation in TGF-33 on carcass traits at 12 weeks
Effect of variation in TGF-33 on meat color traits at 12 weeks

Effect of variation in TGF-,B3 on shear force and water holding capacity

at 12 weeks

11

13

15

16

18

19

20

21

22

24

25

26

27

28

30

31

32

33

Vi



vii
13U AN

Figure 1 Pattern of three genotypes in (A) PIT1/MIuCl (B) Myostatin/Bbvl and (C) 8
TGF-ﬂ3/Bs/I gene of Thai native chicken-Pradoo hang dam morkor 55
Chinese black bone chicken and the crossbreds (M=100 bp DNA
Ladder)



unn 1
) o 4
uniuazInnlseasd
1. UNW
ANNEIATIULATNNNUBIL YA
1 gl/ A s a > % 6 1 a v ' v s

vLﬂ‘W‘H;L&JEJ(]VL‘YlSJVL(ﬂi?IJﬂ’ﬁW%JW]LLﬂzﬂiUﬂEﬂW%lj&J’m’J’] 20 1 myAdujaiunmswaung

Wed madndsziniawnania uazmavamwugnsuiidwdelduanfaitoniindu (e
o A & & oA A a X =< A oA A oA
aauaunaInudainmIvIlaaiia liiwdesfiiindu i lanuiiasgnuan wullneanwid
& ada & ao ' ' A 1A N o Y A o

ATNWLLBUAZIRTNANG Ladlanwmaziuuiu JUTuuasaIaaIaaTaAd M lmidunoausuvas
Auslnaniamalulszinauazdnatszing (Jaturasitha et al., 2008) aanuuwlikvawmiaaaaiald
& a Y ' A N ' o ¢ o L v @ o A '
wuiiasing ladulne (ldgnuaunldliduiondunewuinauivudnuinisdy wiasoul
[ {d‘ Qs o 21/ (K aia a’ A' &’ U Ad‘ 1 1 1 d?
Wugﬂ'lmumiﬂmﬂ;a) uaztiba btwing wnieuuslaaiNudn arusardnasasninbitisa
' =& & ' P A A & '
d9Une Seluwauiaaiiia 193z 413U INAaaad K30971992UNALARLLA 1AM
@9lvzine 39snazidulantavadiia lang lanunaunu lititadilssineg NI intwing
RNNTANAR lGATIAZNNN Bmwnnndaidugamnnyw iwadrne lansnielulssinauay
fUsTing (Ui wazame 2553)

A o

o A oA A B ~ \ v & A Ao @
AN NN a9 Inandaneme “lad lan anndg Imﬂg{uﬂl,ma“mmwl,l,azwwu’]

A o

drunsdudyiusand (livwdas) nsaaianuasiaudivdysliimdasldiniudas
WuTUszgnnae 3.55 LLaz"LﬁﬁuLﬁaaW”uf% KKU12 nianwmelaisq laan miw"'@um"l,fimslw"'uf
s 6 =S s [ = o dlw dl s o - v a =1
Faaned Muiimavanwug lndud Adaduemsgunw ilufivensvdmivguilng uazd
o o a a X \ oA ~ A A o A [N o
uw ltuanudaInsus AL wa N Id aLihag I@wmwwmmw"lnaummqmawmLflumgmuu:
= Ao ' I | A . ~ . A A
FINNMFILWUIN AT uATaTiuafin (melanin) Laza1IANSIUGH (carnosine) NTIELBITERE
ANMNLALRZANNITIA N ILTAR JUszluvidasnanie (Chen et al. 2008; Tu et al., 2007)
g X A o A a a o o A a A o & ' o ¢ o
HANAINHLIHD FAIUAITILINRUSU IR L1761 LLazvl,mJumeaLﬂmum‘Uﬂumﬂnmuwuqmsm
(Lin and Wu, 2000) usaadasvadiidn Aa sam@ielaid dndua1n uaziaigdulath vildd
dunuluniaifogs droquansusilaadudunaaigidulauazgunniiievasiiiuiilas
azgwned a. 55 LLaszﬁ‘i’nwmzﬁmIﬂ"nuwaa"[ﬁ?m@%"n ?ioﬁl,l,mﬁ@mﬂ%ﬂiﬂwﬁw‘“uqmiﬂﬁ
& A o & . ° A o 2 en & oA o« & ,
wwdadinenugiszdned ap. 55 uazlidud laonsdsguant@iduaasiiiuiloswuiszg
W96 W55 mlﬁﬂsﬂmmﬂumsw‘”wm"tﬁﬁmﬁaogﬂwa&l"l,ﬁﬂszg;mwh V.55 T2uNU AN
T@mjaLﬁuﬂﬁjwju’ﬂnﬂju‘lmﬁaulaqmmw We b UTOUTRTIA MAGIMUULAY T8 D391wIveln
A & A X A o ) \ A oA A o A oA =
EIANLANNNNTY INafRUAaNeILawyad Wi ad Ine TAduen LLavaﬂWHLSJaGQﬂNaN 0D
a v dl =1 Rt o ﬁ%’ U dy = YV dy 1 ‘g’ A %] eq: a v
MNaINITTaITUMITILwALa lANwaadlne TAthwing uazihaliNwdas asmunniae
A o o o A A A o o @ o & '
wwaanutlaluszduiugeaailuanauazyUunuvasduiiisidasiunswamndudia i
& A \ o A o V& oA \ A @ a a
Auiladdszgniadn TiTudy wazlivwdllosgnuan azdinaddadnsmzniinisaigidule

Ay . X a o,
qmmwsmﬂ LL&%;IRLJY]WL%@VLﬂW%L%Ja\‘]@laVLﬂ



v
o @ o =

=2 & ea L@ ) N o & ' o
TQULT@Iuﬂ’liﬂmﬂ’]ﬂNu ‘u’] El“n’m’liﬂﬂ‘]:}’ﬂuﬂ@‘&l(maZJ’I\‘ivlﬂwuLsJa\‘ivlﬂEJW%‘Q‘IJ?:@W‘IG@’]

1 o 1

39.55 1A uen LLazvl,ﬁﬁ’uLﬁaaanwam:mwmsaauwaLL&iW”%fﬂs:@:mw‘h .55 uaz lnaudn 7

2

A 1

L a L 4 6 Aa o L v o L 6 .n&’ A
vL@]iiJﬂ’]iW@N%’]W%]ﬂ%ﬂ%ﬂLﬂiﬂ“ﬂ’]El'l"ﬂElLLaZﬂ']‘iW@J%']@ﬂuﬂ’ﬁﬂ‘iUﬂ?;GW%'q (VLﬂW%L&lE]G) AT

INHATFIRAS VRIINLIA VAL
2. Januszaen

di = a d' ai U s s (2 d? |gl’ A s 6
- Lwaﬂﬂmmmvxmﬂ%mwaastnmmmaaﬂumswwmﬂmuLualuvlﬂwumaavl,mwuq
Uszgw196n 4 55 1A9udn LLaz"lﬁﬁuLﬁaagﬂwauﬂs:@;ma@‘h U 55xA%AN
- WAANENANNRNN LTV NN TDINITNAIBINAINL AR 0 AN BT NIINITHRA
& X o e . o e X
ATAMINTIN UAZAIANTNLHE luvlﬂwuLaJaavLﬂﬂwuqﬂszgmdm 39 55 Tndudn  wazlAanwLiag
anwaNdIzgnisen 55X

A o oA A Ada ) A o
- Lwaﬂ@LaaﬂEﬂ LLllllElu‘ﬂllﬂ’]’]&lL‘ﬁ&l’]zﬁlﬂuﬂ’]il“ﬁﬂumiadﬁ&nUwu‘gﬂiiwluuwuﬂ’ﬁ

12

ﬂ%’uﬂgow”uﬂﬁﬁmﬁad



unn 2
N13A3IABNATT

L

IS Iniwdias Ingdszaniosn a2.55 uazlnduen

N o & ! ° v o ) & A, Ao

"Lﬂwumaavlmwugﬂszgmom 3. 55 "lmumiwwmmﬂwuﬁﬁ@sgmsu,mammﬁmua:
wandunIUiudyeutaad (linvwdes) aunn ddnnunamusiayuniiads (ana.) uas

o 6 dl U 6 o 1 lﬂq, A 1 t&’ A 1 o = 1 v
nawlgda] Lwalmﬂi:‘[muwu‘gﬂﬁﬂﬂwumaa"l,ml I@]ﬂ"LﬂwuLuaaiJi:@mamwmmi@mL@umu
Qs ' = a a d'n:l a ] a ,&’ v = a
ansmzling fuu manigdulend Usunaldan wazdSunaiitendanuin sudssmdves
d? &/v &’ ] (2 %% % v 2 v K d'a d‘v
1340 1ANINREIALIIY NTa UTUGNTINUIRAINILIAR 0N 1A FITWNRUNIRLIVDILNHATAT
(Uald uazame, 2553) Vlﬁﬁmﬁao"lmw”ufﬂiwjmwﬁﬁ 155 LAALALIA8aI AT LAl a WL N
28] 12 U e dinmin 1400 n3w LwaLiladtn 1,017 n3w uazany 16 U9 \WerR

WATN 1,968 NTU FIBNALNBUINATN 1407 NN (UIFATT WA, 2555)

6

ﬂ’]iw‘”wmw”ugmmvlﬁ@h "lﬁ%‘u@‘hﬁl,ﬂuja”ﬂﬂm;ﬁu ﬁa"lfi@‘imuwm N1ATUNIITNUWIN WS

o

6

MNEUTANNAUIDWIUEULRBINIINWITIITAT, uazauWuTaug iu tidiaowug
= ) 1 o a a v o aAA dq/ ] = £
vaalniay, vl,ﬂ@ngumu waz lAd Ingw daaaataesdne 137 NulsALaz’NINI ARANRINITD
wosldlugniunvesdsandlng (@uddnsWamnwiuduiitasananwiznoeg, 2552) a'ld
ddafiyaiduninliiuiliosrialufe danswaniiu (Melanin) - uaz uaulasiau(Androgen) 4
=) A€ v a { v
Nonwhaswaiuigniiduasdiseuysdas: uazuoulasiau iusasluwmnwamonnazgu
MINAIVBIBTLILNATIY FUTTDUSNNA ReRatdudugmnwiilauazlnruzluiiaveln
o & A . Aaw o 9 o o fo ¢ & oA v o Vo
¢ gudinTarnpiTbuazwaawndiudyenusaad (Iinudes) lainsnunuiuglid
o &, v o v o SRS Lo A o Vo A A o o ,
GRS RRy leun Tndadsdn Tadndstinena Tndauen wazlidrauan Lwawwmwuqmsﬂn
= o L™ % .3‘ A 1 1 o 1 o = o 6 A 1l v o
Fud mawanmewutlndwdasgnuanlitszgwiad faunulndud qudiaTadnoy lawam
Vlﬁgﬂwam”aﬂain moldda “lngnuan’ nuansane1dszansmwnTivnanfanuin 1Ag
R o A o o X v A = ' ' ' ° o
wuanwednimin 1.3 Alandu Idadss 67 34 Sadindlddszgniedfi 2 dland fadu
L s’dlu o = Y Y % va
sowuinihawlavesnsasnslumuilddsznavendn iwnzlddunuias 1eldd sunsnane
1alu31a1 90-150 L nsianlaniu Qu%lmlﬁmmau%’uﬁﬁ LﬁaLﬂuﬁﬂmuﬁaﬂmaa;ju’ﬂnﬂ@iavlﬂ

¥} I3 H (%] % a ‘g
msﬂ‘szqn@ﬂ%’aq‘m%ﬁqma@mﬁamiﬂ‘suﬂﬁgaanﬂm:m‘mam qmmwsmn u,azqmmmﬁa

mIaalRandaiauauaaRanNanEuzUNN)ugasaannvednd dagiunsdaiden
daifouldinTesnanaluanainiumdszidiunugnasalunisdaian iNaiRudinianuaz
Hpguszpzianluminaian ansenisuiieismanoluenanlddaianiinnunsdedn

wWugnIsn duuniduansusnddymaasgio ww nmaeiydola milduaniaiiaua:



Qmmm‘f‘:a G'IJNmﬂﬁﬂmoa%w”uﬁqma@l{mmsmmﬁmauﬁuﬁlﬁm‘*ﬁaaﬁumﬂﬁwawﬁmluﬁmfﬁﬂ
e

msmaamwm‘%"ammuw”ugmsuﬁﬁﬁw%wa@iamiu,amaanmaaé’nmm:ﬁﬁm”tyma
wssgfaialtlumidaiiandat iuisnanfszdnsamann m%iawmyﬁ'uﬁqmwﬁmuqm
é’ﬂwmzmil,ﬁtyLﬁuimﬁﬁaﬁuﬁﬁ%wahsJ@m \B% 8% Chicken growth hormone (cGH) 8% Insulin-
like growth factor | (IGFI) uazdn Pituitary-Specific transcription factor (PIT1 %38 POU1F1) ﬁl
gananvdaudanmaasyidula PIT1 Wuldslueesvnuinw GH uaz mInaneduvasiw PITT
US1Ith exon 6 ﬁmmévuw‘”uﬁﬁuﬁmﬁﬂﬁaﬁmq 8 guans luld (Jiang et al., 2004)

Myostatin %38 growth and differentiation factor 8 (GDF8) Na@nTwasdaniswawivad
mﬁ”mLf'raLm:mﬂﬁtyLﬁﬂ@l%ﬂdé’@fﬁﬂ@ﬂﬁ’gmuu aanapduvastin  Myostatin inl#ifaaa
n&a doubled-muscling lulaiita (McPherron and Lee, 1997) uazfinadomuasaiivlauas
AmnNTINluung (Hickford et al., 2010) luﬁ'mfﬂﬂa:ﬂauquﬂﬁiw”@uuwmaaﬁ'@ﬂﬁﬁmﬁa Twldds
WUIWNIT fat metabolism Waz disposition (Gu et al., 2003) 1a885189UANUARNAATUV D
suuuuiu myostatin 1uvlﬁv'i?uLﬁaa"Lm§ﬂwau (Thongsa et al., 2015) WRZANMNFUWUTVITU
myostatin @iaﬁmﬁﬂ@ﬁﬁmq 28, 42 uaz 49 i'uslu"l,mftamyw”ufmiﬁﬂ (Bhattacharya and
Chatterjee, 2012)

390D9Transforming growth factor beta (TGF-f) AflunumiisadasnumsiaigLavle

msw‘”@ummwaamaﬁua:mimﬁﬂmmaagﬂs’ﬁwaamaa‘ (Piek et al., 1999; Saxena et al., 2009)

wln ToF-B3 4 4 sUuuy Aa TGF-B1, TGF-P2, TGF-B3 uaz TGF-P4 (Roberts and Sporn,

o

2012) lapms 4 Jluuufienuddy TGF-B3 npnuanuiortoinunsutigas nsnmm

o '

LAZYLIUNTT embryogenesis lag TGF-B3 azugasnanluszazunaniatululi danuddnye

mafndwwssd muddsuulamanssd waznseiyidulavessaduoidadeu (Sanders
and Wride, 1997) athalsfinnu TGF-B3 11 4 sUuuudnaded fAsemegrnmmlusramedasi
ﬂ'é"’]mﬁaﬁ'uviﬁé’@fﬂmt@zé’m’fﬁmgnﬁaﬂﬁmw (Cogburn et al., 2000; Groenen et al., 2000) 11
lifiu TeF-B3 Insauataguulaslulouil 5 fufluuia 16 kb Usznaudisdin exon $1wan 7
exon WAz intron 91U3% 6 intron (Groenen et al., 2000) lasfimaawirdun TGF-B3 gnazyuu
Funts QTL Anadouiminene uazdszansawnsldamsluls (De Kong et al., 2004;
Abasht et al., 2006; Wang et al., 2012)
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3. sziiigun579y

3.1 mylenzimssyaulauazqaningin

™ 6 1 Qs o st 1 o A

dnInaaad luﬂﬂsﬂ@aaalﬁnmaaamq 1 7% $7U3% 500 62 91N 5 NFUNANDI AN
1) "Lriﬁmﬁaavlmw”ufﬂs:@;moﬁﬂ ¥2.55 (ae'la) U G8 nguf 2) 1A%udn ngun 3) 1A
& A ' ' ° M A o oA A oA LA o ' '
WulilasgnuaNnelszgw1ad 1.55 x i lAgwen ngwn 4) "Lﬂwumadgﬂwamwaaum x uajlazg

° & A 4 aw o 9 ) v fo ¢ A A oA
W 42.55 NgHILATEIBIWUANAIM AN T LU TINUT @] (lAnuidas) waz nguf 5)
InillesnWugnn3d (Ross 308) $1aunguaz 100 67 (NFNAILAN)

NIFIVWLUHBNITINARDYI ’J’mLLNumT‘n@aaGLLUUiﬁNa&JHSﬂI (Completely  Randomized
Design) I@ULLﬂdﬂéjN‘ﬂ@aad (NINLNuA) aanidu 5 ngN g 8z 100 R mumjw"l,fimaaa NN
NARBITIIIWIUNGNAE 4 $19 a2 25 62

@ g %4 Lo @ . v A ¢ A !
nmsaansiaes ihuazemnsuuliddnia (ad iibitum) luliudazninuud agnlieny
7 Juldladuiiaaada (ND) SA0ALIATUAREAANENIRLAAGD (IB) LRUILLLARTLNG bib
TyaSaurzuuida N Inneaa8nana Wi AUIa 100 106 AILALINLAANY 4 FUAIA KAIINTH
Usaslilasuuzssstund lavliudasdn ($raz 25 @9) andaliiassdinandaaadui vua
1.5x3.0 LUAT IWFUFANITNARDY 21N MLAL TALL9L % 2 T8 HRwe bR InITInNwaag 0-4
e Jszaulisaw bittasnin 21% uwazeny 4-12 fla dvzauldsdwlaittasnii 20 %

¥
ANIINNTINNTIILIEY L(ﬂ‘]J[G] Qmﬂ’lﬂ‘ﬁ']ﬂ Ltaxqmmmﬁa

(7
o '

1. f@ﬁmﬁmnmﬁ@@n"lﬁﬁ’d 5 w’%wLuus‘Tﬂﬂm”a IREVRE) sUaw Adugiang 0-12 sUaw
Ai ) :‘ > > ci ni 2 1 o K a a LY [ 6 di o
LwalﬂumimmmmﬁuﬂmLaaymmuawqma6] uumﬂsmmmsnﬂmnaﬂmﬁ LNB AU T
031N R WDIRITL T U RBN A ﬂ'uﬁﬂﬁﬂmuvlﬁmalmﬂi'uﬁﬁwﬁumwmmﬁomq 12
U Laudu ot asiFud luudasnIniune
2. %ﬁ‘amsﬁuq@mnﬁm ﬁﬂﬂﬂss;mvlrislw,l,@ia:mjwm‘smaaomjwa: 24 9" I@ﬂqulﬁmﬂg
3 ALAZINALTY 3 @1 NUAAZE INBUEADIMITLT WA 8-12 Talus laudinlwnuaaaalian
nmsainlasmsiiaanausiim jugular vein $nannldldneuan semnasiiiazena vinnsidae
mnaaIedluean usaausnanaaniduduiiud19g laun dwiean azlnn was On w2 e
o o ' A v . @ o o 4
wtd 1 Tasee waztadadsiu laun wala e au Aw)
NN . L - . X e m .
3. TuLhaaIwan aauazlun wazdnasuIienziamnwLiie aadalddh  vinnng
Uzt duEuadia 1aulsst I wrIa et aIfIhaaINgInan §ILEEINN LazaI1whad NLALINEN
aonnd 4 aseuoaifos (wnan 24 Talus AieaTedand (Color) lanldinJadiad Hunter Lab

% MiniScan EZ (@audas3ni8n17ua9 AMSA, 1991) tiusiatwndaiiianinen azlwn uaz



' = a ~ o A @ e - S A
e ‘nqmvmuu 4 pygoalTus Lduaan 24 °IT'JT,1J\‘1 PNBVITNIIIAATILIIAANTBL LD AILLATDI

Warner-Bratzler shear force @u30n13089 Van Moeseke and De smet (1999)

3.2 11391AIZRAMARAINAAILNVNHINIIN

1. \iudragaiaalinnda nnnnganasas 1w 500 o

2. lwznfealdidudasues 24 indeausandudidn Usunas 500 lulasdas ldnaaa
nasas wa 1.5 Saaans Nl EDTA tNatasnnwnsudssvanian uazindaaiianzld
wpihudariuiiiesnmanweragonawinlulgam

3. snaauwanwiItasiasljianianaluladfiniw lagls35 Guanidine hydrochloride
AaLLad31n Goodwin et al. (2007)

4. amagaUlTINmLATAUNWALEULad1E agarose gel electrophoresis Sudulagiason
0.8% agarose gel N genomic DNA USanmw 1 laulasdas wauitnny 1X loadinge
dye 3 lulaidas noaaaslunauuuLKy agarose gel uonwwiadidualasliaiudg
ﬁ'ﬂﬂwﬁﬁﬁl 100 13ad biaan 20 Wi 1 agarose gel £iau@28 gel star (Gel star INC.
NY) 20 # Lﬁag]msmﬁau‘ﬁ'maumuﬁﬁmamﬂﬁum UV @28 Gel Documentation
System (Lab Focus, INC)

5. L‘ﬁl&lfﬁﬁuau DNA oﬁ’mmﬂﬁﬂmnﬁ'm BNORIBALAULD (Polymerase Chain Reaction;

| 6
PCR) iNaayasaugtuunilulnduesiu

3.3 nsasnjduuuilulniuasiiv PIT1, Myostatin uaz TGF-B3 Arainaika PCR-RFLP
FmaRngudauiu PIT1, Myostatin waz TGF-B3 lavldinafia PCR luudazuffsen
Usznaumisdduiannuty 50 ng/ul 1 1ulas8a3,10X PCR-buffer 1 'lulasdas, MgCl, 0.8
lalasdns, dNTPs (1.0 mM/each) 1 lulasaas, Primer forward Waz Primer reverse agndas 1
lulasdas (fw PIT1, Myostatin uaziiw TGF-33), 5 U/ul Taq DNA Polymerase 0.1 lulasdas
wazl5uUSINAIae sterile water 1WHU5uasTnsan 10 lulasaas iWinUSunmfuninang
semadia PCR lagfigsounsvin PCR a9il 154 initial denaturation gmanni 95 A aL TR
I8 3 wIN mmfuﬁ’lﬂﬁﬁ%m 30 70U 3% denaturation QAN 94 BIAUTALTOR 180 45
AWl Primer annealing 9424l 64 8IALTALTHE 121a1 30 AW Primer extension 94l 72
DIFLTALTUF L1980 45 AWM UaL Final  extension  gmnnd 72 asmuTaldud 1181 3 wfl
(Biometra, English Inc.) %é’amﬂéuq@ﬂg‘jﬁ?mmnﬁu%umuﬁu PIT1, Myostatin waz8% TGF-33
LEATIF UTREIRE UG 2% agarose gel ol EudiniumudoIm LM Ite s ua%
fudrsanlodandtwie lasdu PIT1 devaisienlas] MuCl, du Myostatin tiau@a8iaw sl
Bovi uazflu TGF-B3 daudinianlya Bsl msaagﬂLLuuﬁiuvlwijmaqﬁuﬁaﬂ 2% agarose gel

o =R A a X @ o a s a a
URNNNTNLDLY DNA WLﬂ@Tuﬂ’]ﬂl@]LLaﬂ uv LLazﬂ’mumg'ﬂLLUU’&]I%VLYI‘]J@nJﬁquﬂN’mmﬂu



PIT1/MIuCl (Nie et al., 2008) Myostatin/Bbvl (Zhang et al., 2011) uazi TGF-B3/BSII (Amirinia
et al., 2011)

3.4 mﬁLm'lzﬁmwﬁ'uﬁ'uﬁ‘sm'ham‘%aawmﬂﬁ'uﬁqmmﬁ'ué'nﬁmzﬁﬁnm

mylaTeEdayadanlsuny SAS (SAS, 2015) Rz BaaIi

1) wanuaslulng I@mlﬁ‘g@ﬁﬂé"ﬂ Proc frequency vnanuavasilulnidlanudinin
LjJaiéﬁmﬁladQaazvlaiﬁwuﬂmﬂmwé'uw”ufmaagﬂLmuﬁuﬁué’nmmzﬁmmﬁﬂm

2) 3mezﬁmsmzmslLLazmmﬁ@ﬂﬂﬁmao‘*ﬁagaﬁ’mﬁﬂLn?mﬁ@ ﬁmﬁnmﬁ@%u@imq 1-12
dai lagldgadnds Proc UNIVARIATE

3) '“;Lm']:ﬁmmé'uw”ufmaogﬂLLUU%'Iu"l,mj"uaoﬁuﬂ”uiagaﬁmﬁfmmmﬁ@ WRBN AU
811 1-12 §Ua d2875 General Linear Model (GLM) uaziiIoulfinuainuuanedniszning
ALaRUUDILARZANBIERI83T least significant difference aW3TN13109 AnETY (2544) Tagld

[ v
o % =)

fN&9 Proc GLM 4lutaaasd

Yi = .+ Sex; + Breeds; + genotypes, + &y,

u 9

d'l v :‘ a a :’ s s oqa' ] [ I
Lda Yijk = PAUARWNLINNG TIRUBNAIAILGDNY 1-12 FUAN
' A a AR
M = ANARYVIINWIUSIANTIN

Aa .

sex, = BNTWATaINA i (=uwar uaz ineiin)
Breeds; = 8nwavaswugln j ( = liwudlasinowuitszgniad w55, lridudn,
Irwuiilasszgniacin wa.55 x Iidud lndud x Tiuiilasdszgnid .55
wae lntitaanawusn1Id)
a A = & a . A
genotypes, = angwavasguuuudlulni k (k = Su PIT1, Myostatin unzdu TGF-B3)
S = ANNANALANDY
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HANIIIVYUAZINIOE
4.1 HaN15Y
4.1.1 suuvvdlwlniluasiin PIT1, myostatin waz TGF-f33

HanIAnwULuLvadbu PIT1, myostatin uaz TGF-£3 Tulninuiilasinewugizgns

@1 WU 55 AN Vlrignwamiaﬂi:@;mwﬁ 2,55 x wal lAduen "lﬁgnwauw’aﬁmﬁ x ulzgnng
g Q U v =) 1 {

@1 12.55 uazlriflamonuiniid danafia PCR-RFLP wuauuandsvasgduunilulng

2238UNAN®INI 3 f4 (Figure 1)

A)PITIMIuC 1 B) hri_VUSlZﬂill‘Bb\ | C) '['(iF'B; Bsl |

AA GG GA AA AA M AA BE AB AA AA AA BB

Figure 1 Pattern of three genotypes in (A) PIT1/MIuCl (B) Myostatin/Bbvl and (C) TGF—ﬂ3/BsII
genes of Thai native chicken-Pradoo Hang Dam morkor 55 Chinese black bone chicken and

the crossbreds (M = 100 bp DNA Ladder)

MIANTIWIBE® PITT amranudiiuiatmaneffvwe 483 Al nasNdatasee
wu bl PIT1/MIUC wumwwmﬂ'ﬁmwaagﬂuuuﬁiuvl,mj F1waw 2 Jluuy (CC uaz CT) luld
Lf:amﬂw”uﬁ:miﬁ"n LL@iwugﬂLLuuﬁiuvlmj Fmau 3 3UuDY (CC CT uaz TT) Tuwlrdwgdesing
wWutUszgwnad w55 TiTud Tianwaunadszgnisd 12.55 x wilddudn uazlulignuauna

I x wajtlazdnnadn up.55

MmN IwIREW myostatin a32aWLALE LN RINBTT WA 162 Ala nasNGatay
seatawlas] myostatin/Bbvl wuﬂ’nwmﬂ%mwaagmmu%‘hvlwﬂ Fman 2 JUuLY (AA uaz
GA) lulrgnuaunatszgniodi up.55 x udlnfud LLa:ELu"lfiLftamﬂﬁufﬂﬁ@Tﬂ s przfiwy
gﬂLLuuﬁiuvaﬂ F1u3u 3 JUULY (AA GA uaz GG) luvlﬁﬁmﬁaavlwyw"’uﬁ:ﬂi:@;ma@h WU 55 WAY
Iianuauwain x wilizgniad vu.55 azhavl,iﬁ@nmwugﬂuuuﬁuvlmj AA Wssgtuuudealu
1A3udn



mudndi s TGF-F3 ananudidwaiwminoidawia 294 diua nasanaatas

v & o

dretawlml TGF-B3/Bsl wuanamanwatsvasgduuudlulng $1uau 3 Jduuy (AA AB uaz

BB) lulivs 5 nunasas uanmsdnmasiduaaslfiAuidn T6F-£3 Sanunanunaisgduuy
' & P & , L& . X

20980uNgINd1 PITT uaz myostatin laona 3 lulndwunszaslunsngulifuiiiosuaziniie

& slw”ufmsﬁ']

Q

4.1.2 anuddlwiniluazarnunoasa

anwaslwlnivesiin PITT (uaeslu Table 1) wuawdalulni cc ﬁ@hqoﬁﬁg@] atl

lug295e11919 0.50 49 0.95 I@ﬂwudﬂmﬁamﬂﬁu'ﬁmsﬁw darwaalulml cc ga'ﬁq@ WAL

0.95 luwaefislwlng cT ﬁmmﬁ'ag"s:ij 0.41 ©19 0.46 luvlﬁv'ﬁ?w,ﬁaa"lﬂﬂw”ufﬂsz@;mw‘h 3.

55 lnidud uazlignuan LL@iwuﬁmmf‘i@‘ﬁﬁq@‘lﬂﬁLf:amﬂw”ufmiﬁﬁ 0.05) s§wslulnd TT

wuianudenin 1 % ’Lu"l,riﬁmﬁaa"lmyw"’mfﬂs:@;ma@‘h ¥2.55 lA3uen LLavaﬁ‘ﬁ%LﬁadaﬂNm\l
. 4

& - X . I ; .
NMIANEIATIhIWUR Lwind TT luvl,mﬁaa’mwufmsm LaNIITANDNORAR C WUINE

anudganga (0.97) lulnlamowuinisdn uazannuiiaada T dfiga (0.03)

Table 1 Genotype and allele frequency of PIT1, myostatin and TGF- ,83 in five chicken breedsw

Gene Genotype/allele  PD CB PDCB CBPD Broiler
cC 0.53(52) 0.55(54) 0.57(56) 0.50(50) 0.95(94)
CT 0.46(46) 0.43(43) 0.41(41) 0.44(35) 0.05(5)
PIT1 TT 0.01(1) 0.02(2) 0.02(2) 0.06(5) 0
0.76 0.76 0.77 0.72 0.97
0.24 0.24 0.23 0.28 0.03
AA 0.77(76) 1.00(100) 0.90(88) 0.71(57) 0.94(92)
GA 0.22(22) 0 0.10(10) 0.28(23) 0.06(6)
Myostatin GG 0.01(1) 0 0 0.01(1) 0
A 0.88 1.00 0.95 0.85 0.97
G 0.12 0 0.05 0.15 0.03
AA 0.38(38) 0.46(45) 0.18(18) 0.22(18) 0.15(15)
AB 0.50(46) 0.44(44) 0.63(62) 0.69(56) 0.43(42)
TGF-,B3 BB 0.12(12) 0.10(10) 0.19(19) 0.09(7) 0.42(41)
A 0.63 0.68 0.50 0.56 0.37
B 0.37 0.32 0.50 0.44 0.63

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese

black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo bang dam morkor 55 dam (CBPD) and broiler
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' & § e { @ ' '
anwuddlulnduasiiu myostatin (Table 1) wuauddlulng AA Aidaudnags aglugig
' & '
329919 0.71 09 1.00 1uvlﬂnﬂﬂqmmimmao TaowuitAanen danundluint AA gINgQ
(% { & o A | | o N \
i 1.00 wazwuanuddlulng AA dfga (0.71) Tuwldgnuaunadudn x wailddwdasiszg
' P '
#1961 19.55 luamenlwlnl GA fenunagizning 0 TulrAdudn 89 0.28 Mmgnwauwaﬁmﬁ
@ & ' @
X LLuvlnﬁ'uLﬁaaﬂi:@mam 39.55 §Iudluing GG WudauAdInii 0.1 % lulanuidading
o & ' o . L A o W ' o < AV = &
Wigazgnned LLa:Vl,ﬂQﬂwawwawm X LL;J"LmJiz@mam 39.55 lagndmbawudluwlnl GG lu

1A3uen "lrigﬂwauww‘s:@;moﬁw 29.55 x AW LLa:"LﬁLﬁamslw”ufmi@Tﬂ %ANAINNHLINUIN

Aa a A aa ! ' '
AMUNDRRR A Wﬂwﬂqﬂ?quﬂﬂiﬁﬂﬂ?q 0.8 IHVLﬂYJﬂﬂQNﬂﬂaaG

A A

1 6 ! 6
anwuddlulndvasdn TGFB3 (Table 1) wuarudilulnd AB fidgefiga agluzig
' = ' ' L A o ' ' ° A Aa &
329379 0.43 09 0.69 I@meﬁvl,ﬂgﬂwauwaaum x uNIzgn1Id 155 Jdaunalulnl AB
gaﬁq@ WinNU 0.69 saaaomﬁa"[ﬁgnwauﬂaﬂiz@;mwﬁ UU.55 x LNAWGE LYINAL 0.63 WATWU

' P ' ' o o o ' & '
anudilulnd AB dnfige (0.43) luldilasnswusnad luanznilulnd AA - daudag
1 =3 Aa L 4': A 1 [ 1 ;f o 6 £
Wi 0.15 69 046 awdilulng AA dfigairiniy 0.15 wulwlddleaewuiniid uazge
' & ' '
nga 0.46 wululiduedn arudlulny BB wullanuddfiga (0.09) luldgnuaunadud x uiln
& ' [ o o v
Uszgniadn 12.55 udwudlulnd BB gefiga (0.42) luldillesawuinisdn uananiidie
A Ao a | oA A A ! VA A A o A oA
Ranonanuiania wuddada A axlianudgalungalinuiios Tndudy wazlidwdasgnuay

' @ A ' Ao a & o 6 v A ' A
FINDANN B WUIAMUDDRRR B (0.63) IuvlﬂL‘LL'PJE‘T’]Uwu‘gﬂ’]iﬂ’]&lﬂ’]q\‘iﬂiﬁﬂﬂqmﬂu“]

4.1.3 BNSWAVDIEERHREAONITIWALIA AAINDIN uazAMNINLIE

4.1.3.1 BnBWaZaIEIBWRIGaUIMENAI LN kuaazEvaiy

NamiﬁﬂHﬁwudﬂﬁmﬁfﬂﬁﬂﬁﬁmﬁaﬂwﬂw”ufﬂsz@;ma@‘h 1.55 A3 wazlinwdios
gﬂwaw"gﬂ 2 ngu ﬁﬁmﬁfﬂéﬁﬁamﬂ'jwvl,ﬁl,ﬁamyw"’mfmsﬁmaiwﬁﬁfﬂf,%'m”mumaaﬁﬁ (P<0.05) @3
uaadlu Table 2 luﬁaamq@%u@i 0-6 slan# Vl,ﬂ'L‘f'zamﬂw”uﬁ:ﬂﬁﬁ']ﬁﬁmﬁfn@”ugaﬁq@ 'ﬁimq 6
FaY Tinmiineais 2145.99+16.28 N5U T0989aNA0 I (697.64216.44 niu) lnnwiilas
gﬂwauWa%‘uﬁw X Wajszgniaedn .55 (644.97+16.90 n3w) "Lrivﬁmﬁaagﬂwawiaﬂsz@;mwh .
55 x WaAuG1 (640.43+15.41 nTu) LLa:"Lﬁﬁ'yuLﬁaa"Lwﬂw”uﬁ:ﬂsmjma@ﬁ W%, 55 (496.87+14.29

niw) dhminevasga

$%a921N 6 FUAR 6‘1’1Lﬁumsﬁuqmmmaaamuﬁm"l,ril,ﬁamUW“’WEﬂT:@T’] wegsaegln
NANDING 4 ﬂ@'miavlﬂ auﬁomq 12 é’ﬂmﬁ‘lumamﬂq 8-12 §Ua% wudﬁvlﬁ%'u@ﬁ’ﬁﬁﬁ"mﬁfﬂm”aga
dl A . & , & oA o & , o ) ) &
Nga iaqaamﬂavl,ﬂgﬂwaum 2 nau LLa:VLﬂwu,Luao"l,mwuﬁqﬂizgmqm Waeny 12 dlanvd
ﬁmﬁfﬂﬁuﬁaﬁuqmmﬂ@aao 1AfSuddininellady 1706.55+26.03 NN Wa: 1634.54+24.10

N3¥ 1613.57+26.39 N3N WA 1368.55+22.34 NTY luvl,ﬁﬁuLﬁaagnwawWaﬂi:@;mw‘h YU.55 X
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A o A A L A o . ) o N G o & ' o
LLAUIUAT vLﬂW%L&JQGE;}ﬂNﬁ@JWEJ%u@’I X LLNﬂiz@WN@’] 4. 55 LLavaﬂwuLaJa\‘leﬂﬂwu‘gﬂizgﬂ’]\‘l@’l

ANRAL

Table 2 Effect of breedsw difference on production traitsz during 0-12 weeks

Trait PD CB PDCB CBPD Broiler

BW (g)

0 31.43+0.34c 35.06+0.39a 34.91+0.37a 32.66+0.40d 45.01+0.39b
2 112.14+2.03¢c 131.72+2.34a 130.92+2.19a 130.80+2.39a 262.89+2.32b
4 258.44+7.80c 326.70+8.97a 319.52+8.41a 320.32+9.16a 1054.07+8.89b
6 496.87£14.29c  697.64+16.44d 640.43x1541a 644.97+16.90a 2145.99+16.28b
8 767.22+11.99b  1059.50+13.98c 947.03x12.93a  948.44+14.16a -

10 1074.69+18.01b  1440.80£20.99c 1334.81£19.43a 1319.54+21.27a -

12 1368.55+22.34b 1706.55+26.03c 1634.54+24.10a 1613.57+26.39a -

ADG (g)

0-2 wk 6.95+0.04 c 8.15+0.04 a 8.09+0.04 a 8.24+0.04 a 19.96+0.04 b
0-4 wk 9.81+0.18 ¢ 13.51+£0.18 a 12.51+0.18 d 13.47+£0.19 a 71.09+£0.18 b
0-6 wk 20.35+0.38 d 25.77+0.38 ¢ 22.59+0.38 a 23.03+0.40 a 67.22+0.38 b
0-8 wk 20.25+0.22 ¢ 24.55+0.21 b 17.80£0.21 a 17.89+£0.22 a -

0-10 wk  20.48+0.20 b 23.95+0.20 a 24.64+0.20 a 23.51+0.21 a -

0-12 wk  24.02+0.53 22.44+0.54 24.15+0.53 23.82+0.57 -

FCR

0-2 wk 1.82+0.01d 1.72+0.01 ¢ 1.69+0.01 a 1.69+0.01 a 1.26+0.01 b
0-4 wks  2.39+0.01 b 2.33+x0.01 ¢ 2.48+0.01 a 2.23+0.01d 1.36+0.01 e
0-6 wks  2.72+0.03 d 2.57+0.03 ¢ 3.14+0.03 a 2.93+0.03 b 2.27+0.03 e
0-8 wks  3.13+x0.05 a 3.07+0.05 a 4.41+0.05 b 3.72+0.05 ¢ -

0-10 wks  3.68+0.03 b 3.34£0.03 ac 3.26+£0.03 ¢ 3.41+£0.03 a -

0-12 wks 4.55+0.10 ¢ 4.98+0.10 a 4.16x0.10 b 4.39+0.10 bc -

a, b, ¢, d means within row superscript in the same trait are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese

black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo bang dam morkor 55 dam (CBPD) and broiler

2/ means production traits; body weight (BW), average daily gain (ADG) and feed conversion ratio (FCR)

1 4.1.3.2 anSwazasaansaeaaMIsaaulaaa I uazdssansninnsfen

[~ g’ @ Y
IR ILLRHIRBNA

aanIla3Ldula/@aa/a% (ADG) (Table 2) ’Lumamgﬁ 0-2, 0-4 Uaz 0-6 FUAR wuin

Vl,ril,ﬁamzlw”ufmiﬁw fidads ADG gaﬁq@ WiNNL 19.9620.04, 71.09+0.18 Was 67.22+0.38

nIN/EIw awuday wazgandlinasesnnguatidioddny

Wuiﬂwﬁumqmﬁu@i 0-108Ua19 1nawen wazln

@

A =
W%LN@GQT]N&N

o

N 2 ny

(P<0.05) lunguliduiiias

Y Yaady ADG N
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o o @

InfiAgens wdwudaiais ADG ﬁgaﬂ’hvl,riﬁmﬁaow”uﬂwUﬂsz@;ma@‘h 30.55 ag9NnuE1Aw

72

o

i@ (P<0.05) luamzzidany 0-12 wud1 ADG luliduiiloswuidszgniaein a.55 Tnidud

N , ' o A o N LA o | ! o A
Iifwdesgnuaanadszgniadt x uddudn uazliduiiiosgnuaunaiudr x uadszgniadi 4
AnafpNLANA1INwa s NAnufmALNIIRAE (P>0.05) LYINNL 24.0240.53, 22.44+0.54, 24.15:0.53

LAY 23.82+0.57 NIN/AUIW AINA1AU

UszAnfnwmaldsuaminduimings (FCR) (Table 2) wudniiladuganisiassn

Aa

a1 6 é’ﬂmﬁvLﬁLfIamslw”ufmiﬁﬁﬁm FCR winriy 2.27+0.03 8f61ni1 wasgisiaaiionnin
i wudnade FCR  lulndudn (2.57£0.03) ﬁﬂ"l@:i’]ﬂ’j’leﬁiﬁuLﬁadWyu‘lfﬂizgjﬁ’]dﬁ’] 4%.55
(2.72+0.03) vl,riv'fi?ul,ﬁaogﬂwauwg%'m‘h x Wajll3zgnnedn (2.93+0.03) LLa:VLﬁﬁuLﬁadgﬂwawWa
Uszgniadn x - uddud (3.1420.03) Lm:ﬂ"]Laﬁiﬂlu"lﬁLwia:mmw”ufﬁﬂ'sfml,mﬂ@mﬁ'uasi'mﬁ
WA UNIIRAG (P<0.05) LLasziEléuiz(@ﬂ’ﬁLgﬂdﬁa’]q 12 e wudreuads FCR Tuligud
(4.98+0.10) ﬁqu‘ﬁ'q@ 3a<1aamﬁa"l,riﬁmﬁaaﬁufﬂsz@;ma@‘1”1 WY.55 (4.55:0.10) liduiiias
aNNENWBILA x ualLlszgnnadn (4.39£0.10) ﬁ'su"lﬁv{mﬁaagﬂmauﬂﬂﬂiz@;maoﬁﬁ X WA
wudeads FCR (4.16£0.10) @‘%wﬁlq@ LLaszaﬁyluvLﬁLL@ia:mslw°'u'§ﬁm'1mmﬂ@mﬁ'uaamﬁ

WHRAYNIRAA (P<0.05)

4.1.3.3 BNSNAVDIRILWWE ADADAINGIN

=

HAaMTATERaNTNATaIM R UTHag UNINTNN (Table 3) Wudn lAilaanoWuEn 1A
‘ A : ' A A o & . o A o A A
Anaduvasguminandganilinuiiasinowuiszgniedi w55 1idud uazlinuiiias
anHENT 2 Ny adudipddgnesid  (P<0.05) lunnerdana lasldilaaowusnsdil
wMINDTIN (carcass weight) ANAFAWINAL 2131.97+¢31.42 N3 v898danfe Induidasgnuay
1 =) o 1 1 ) = ) 1 dv = [ 1 o 1 o
wWadud x witszgwiaen wa. 55 liTud linuillasgnuannatlszgniad av. 55 x widue
LLa:Vlﬁﬁ'mﬁadewﬂwyuﬁﬂszgj%ﬁa@iﬂ NU.55 LYiNNU 1462.00+30.75 N33, 1461.50+31.42 N34,
1434.28+31.42 NTULAT 1143.12430.75 N3N ANE1AU

. = A A ! = ! N N
aﬂ’]\?vlﬁﬂ(ﬂ’]&lLNQW%W?MWQWLQGU°1]a@ﬂmnqwsﬁ’]ﬂluﬂquqﬂwuLNad LLaZvLﬂW‘%LMﬂGQﬂNaN

1A 3 1 ,&' A 09// 1 A g n:i tﬂl 1 et 1 1l @ o o aa
WiJvLﬂﬁ]uG]’] LLﬂZvLﬂW%LNaGQﬂNﬁﬁJ‘YN 2 ﬂqw Nﬂ’WLOoﬂEW]LL(ﬂﬂ(ﬂ']\'jﬂ%E]EI’HVL&I&I%EIK’WQEUVY]’NKQ@I

(P>0.05) udwuhdnadsazganilinwdasinowusdszgmed vu.55 agniiduimdaynesia
(P<0.05)

drudasidudan wulivwdoslnawusszgniad vu.55  (88.25:0.61) lidudn
(89.08+0.62) lniduidiasgnuaunadudn x witlszgwnadn wa. 55 (88.95:0.62) uaz liwuiilas
anWaNWaLlIzgnIf 4. 55 x uNiud (88.09:0.61) Hdaduiasidudmnuandisnuadnglal
A e o [ aa A v ] ] ,&’ o 6 (Y ~ 6 & 6 A ' %
fipddnneaiid (P>0.05) uaziidntaaninlillesaWuinisd flefidudanganga iy
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93.08+0.62 (Table 3) ma@adasnunuiIntnATaIluNg 4 du wudrldiiemuwusnIdd
g/ a 1 > Q/ ; 1 1 1 4 v 1 v 1 ¥
nindiuay wals uazfin gandrlinasssndudug sniiudiuvesdu (spleen) wu'lidvu
WaalnaWugiszgniadi av.55 dvwmindaginiga (6.37£0.44 nin) adadvipddgnaaia

(P<0.05)

Table 3 Effect of breed” differences on carcass traits at 12 weeks

Trait.

PD

CB

PDCB

CBPD

Broiler

Live weight (g)

Carcass weight (g)

Carcass (%)
Breast (g)
Wing (g)
Thigh (g)
Drum stick (g)
Liver (g)
Spleen (g)
Gizzard (g)
Heart (g)

1295.04+34.54c
1143.12+30.75¢
88.25+0.61b
232.08+8.00c
125.66+4.60c
149.95+5.25¢
145.50+5.25¢
24.16+1.36a
6.37+0.44c
33.58+1.60b
6.29+0.35b

1640.10+35.29a
1461.50+31.42a
89.08+0.62b
275.45+8.17a
143.22+4.70a
179.91+£5.37a
173.62+5.37a
24.01+1.39a
2.18+0.45b
40.94+1.63a
5.22+0.36b

1657.95+34.54a
1462.00+30.75a
88.09+0.61b
286.16+8.00a
139.12+4.60a
169.50+5.25a
176.20+5.25a
22.08+1.36a
2.16+0.44b
36.41+£1.60b
4.58+0.35¢c

1613.36+35.29a
1434.28+31.42a
88.95+0.62b
270.06+8.17a
148.18+4.70a
183.56+5.37a
169.06+5.37a
25.66+1.39a
3.66+0.45a
37.68+1.63b
6.18+0.36b

2292.85+35.29b
2131.97+31.42b
93.08+0.62a
613.63+£8.17b
166.07+4.70b
265.03+£5.37b
223.37+5.37b
53.24+1.39b
4.29+0.45a
42.62+1.63a
10.59+0.36a

a, b, ¢, d means within row superscript in the same trait are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese

black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo bang dam morkor 55 dam (CBPD) and broiler

U
4.1.3.4 BndWazassBRRgAaamnINHaln

Namﬁmswzﬁﬁmqmmmﬁa (Table 4) wumﬂmmﬂ@hwadmsw”mfﬁwa@iammﬁwau

fuadita (meat color) FUTIGANILTULUS (shear force) MIFALFLUNIINNNTLFIGN (cooking

loss) UAzAMWEINIIALUNNTENIN (water holding capacity) uandIAuat IR NIFEE

(P<0.05)

myiaddmiela 3 @1 fa A1RNRINN (L) A1RNNLAY (@%) ANANNLARDY (b*) 97N

2 & & . : da ¢ &
TURIWBLWANT 3 RIU WUAT L* NILATIEHINNLUD

@
o

N3

a £ a = Qs =} =
1 Jeraanaadldlufanisadainy Aad

L an ALbauad uazFikaszlun lefil,ﬁamﬂw”mfmsﬁﬁ e L mﬂﬁq@whﬁ'u 46.75+1.53,

44.61+£2.32

Az 44.50£2.64) liNuLilasWusiszgniadn u.55

JeYINN143.63+1.77,

o ]

33.66+2.68 LA 39.36+3.05 VLﬁﬁuLﬁaagﬂwamWaﬂiz@;ma@ﬁ X WNARGEN LYNNU 37.88+1.77,

29.39+2.68 LY
24.19+2.68c WAaT 19.95+3.05c LAA L* wuﬁm@;nﬁqﬂluvlﬁﬁmh N
13.12+2.68b Wae 7.40+3.05 (Table 4)

25.90+3.05 "I,fiﬁ‘mﬁaogﬂwauw'aﬁmh X

LUAWAT LYINNU35.30+1.77c,
26.13+1.77b,
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A . L a & . A A N . o
luuneian a*  WudnALkaan waziad wmqawqwlﬂnwumaoﬂs:gmom 3. 55
(7.84:0.65 uaz 15.50+1.26) sasasanfeliiitomenugnism (6.31:0.56 waz11.12£1.09) n
Auidasgnuaunalszgnid x uldudi (5.24£0.65 uaz 8.16+1.26) lriduiilasgnuaunaiug x
ualTue (5.16£0.65 UAZ7.98+1.26) nTudden a* Haufgn (0.81+0.65 uaz 4.91£1.26) uniin
& A ~ A o ¢ o ¢ o VA ' ' A )
adiuazlnn den ot gengaluliomewuiaowuiniid udddr liwandrsananululn

ﬂs:@;ma@‘h N%.55

[
[ J

Wazen b* wuinenmitens 3 dau Sarmenadaslluiienadonny dediitaon Fiitasies
uazdiitassInn wu"lmf:amsjﬁufmiﬁﬁﬁ@h b* mﬂﬁq@whﬁu 24.82+1.46, 21.10£1.49 LAz
15.85+2.16 5u@”un°@mﬁa”l,ﬁv‘i‘"mﬁmw”ufﬂs:@;ma@iw N72.55 AALYNNY 23.82+1.46, 19.91+1.72
Uay 13.24+1.72) ”Lﬁv’ﬁ‘”mﬁaagnmauwwsz@;ma@h X WA LYNNL 20.16£1.46, 14.84+1.72 UAZ

2.49+2 .49 "LriﬁuLﬁaaQﬂwauWa?m@h x Wiszgn196n §.55 WINAU 18.65+1.46, 9.80+1.72 LA

'
' o A

8.60£2.49 LAYAN b* WUAG viq@‘l,uvl,ﬁﬁmiw WINNLU  11.9541.46, 6.79+1.72 WAz 0.98+2.49
(Table 4)

AUIINAHIUTULHE (Shear force value) WUAMULANAIIVDIANTIAANI BT HOUILI T
Woan uazios agvdneimaneaia (P<0.05) e inuanuuandsaasauaad1nuadie
gauazlnn (P>0.05) laswudussaarusuninanvasiidudeslszgnisd vu.55 uazliiie
myw”ufﬂ'ﬁﬁﬁﬁmvl,&imn@haﬁ'u WINNU 49.56+7.87 LAz 46.4446.81 ANURIAL LAZWUAILIIA®
. \ & & oA ' ) ° A o A A
diuluginibasiasvadlifufosgnuannatszgnisdt n.55 x  wifud fdrgeniga
(47.665.16) udiliuandranuliiamanuiniidn (42.32¢4.47) laglnidudrddusdariiugu
\HanimeIdIndINga

v
o

mﬂﬁgmuLﬁﬂﬁﬂmﬂnﬁﬂgaqn (Cooking loss) wumml,mﬂ@hwaammsgagLf?f'ummaa
\aan uazwad a8 INREAYNIIRAE (P<0.05) LL@i"L&iwummLL@m@hwaa@hmigtyLﬁmﬁn ¥N
iaduazlnn (P>0.05) laswudnsgaiioihaunihanvaslidwdaslszgniid vu.55 uaz
VLﬁLﬁamalw”uﬁ:miﬁﬂﬁmvlmmﬂ@mﬁ'u WINNL 18.79£0.92 Laz 19.04£0.80 ANURIAL WAZWLAN

a . & N A o \ ] o AL |
MIFLFEN 1uaauLuauaa°ﬁaa"LﬂwuLuaagﬂwauwawm x waidszgnedn ¥.55 dd1kaange

(15.25+0.92)

mmmmm‘lumsa:uﬁw (water holding capacity) wumwLmﬂ@hwaammigzyl,ﬁﬂﬁﬁ
PadLitoan uazazlnn fianuuanasad lddnedan19aia (P>0.05) LAANLANGAIUDIAN
mmmmmlumsa:wﬁwmLﬁauaa (P<0.05) I@ﬂwummmmmmlumséjuﬁﬂﬁLﬁaaww”mf
miﬁﬁﬁ@hgdﬁq@ (18.10£0.90) LL@iﬁmmu@m@mau'n"l,ajﬁﬁfﬂehﬂ”ryn”uLf':mi,awaavl,ﬁﬁmﬁao
Uszgn196n ¥9.55 (16.09£1.04) Uz vLﬁﬁmﬁaagnwauWaﬂsz@jma@‘h NU.55 X WNAWGN
(16.04+1.04) LLa:wummmmmmlumiéjwﬁ']ﬁhmﬁauawaqvl,riﬁm'h ﬁ@hﬁaﬂﬁq@ WinAu

13.58+1.04



Table 4 Effect of breed” differences on meat quality traits at 12 weeks

Trait PD CB PDCB CBPD Broiler
Meat color
Breast
L* 43.63+1.77a 26.13x1.77b  37.88+1.77c 35.30+1.77c  46.75+1.53a
a* 7.84+0.65a 0.81+0.65b 5.24+0.65¢ 5.16+0.65¢ 6.31+0.56a
b* 23.82+1.46¢ 11.95+1.46b  20.16+1.46a 18.65+1.46a  24.82+1.46
Thigh
L* 33.66+2.68d 13.12+2.68b  29.39+2.68c 24.19+2.68c  44.61+2.32a
a* 15.50+1.26d 4.91+1.26b 8.16+1.26b 7.98+1.26b 11.12+1.09a
b* 19.91+1.72¢ 6.79+1.72b 14.84+1.72d 9.80+1.72b 21.10+1.49a
Drumstick
L* 39.36+3.05a 7.40+3.05b 25.90+3.05¢ 19.95£3.05c  44.50+2.64a
a* 7.49+1.02a 1.96+1.02b 2.70+1.02b 5.50+1.02¢ 8.5110.88a
b* 13.24+1.72¢ 0.98+2.49b 2.49+2.49b 8.60+2.49¢c 15.85+2.16a
Shear force
Breast 49.56+7.87a 32.76+7.87a  46.77+7.87b 49.4917.87a 46.4416.81a
Thigh 36.56+5.16ab  25.65+5.16b  47.6615.16a 31.8845.16b  42.32+4 47a
Drumstick  39.03+6.43 37.9416.43 41.8416.43 34.8116.43 28.5315.57
Cooking loss
Breast 16.89+0.83a 18.80+0.83a  14.53+0.83b 14.14+0.83b  17.45+0.72a
Thigh 18.79+0.92a 17.22+0.92ab  17.24+0.92ab  15.25+0.92b  19.04+0.80a
Drumstick 17.36+1.03 17.64+1.03 15.22+1.03 14.84+1.03 18.21+0.89
WHC
Breast 15.47+0.91 16.57+0.91 16.64+0.91 15.11+0.91 16.71+0.79
Thigh 16.09+1.04abc  13.58+1.04b  16.04+1.04abc 15.24+1.04b  18.10+0.90a
Drumstick 15.41+0.99 13.15+0.99 15.84+0.99 15.24+0.99 17.03+0.86

a, b, ¢, d means within row superscript in the same trait are differ significantly (P<0.05)

15

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese

black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo bang dam morkor 55 dam (CBPD) and broiler

WHC, water holding capacity

4.1.4 aNuFNRBSVOIER PITT damaosgiaula amanaIn uazamnInie

4.1.41 MNaNzEANATANBEVIEW PIT1 AR IMANG I lug9a1g 0-12 dlav

ARTzAANNFNA BT ITAIANNLLTU IRV 8% PITT Auwinga A (Table 5) Wy

anuulsdsiwvasiu AT Suadetimiindiatelifibdaymeaiia (P>0.05) Tugasany 2-12

(% & \ ~ ~ Ry o o A (% ' (% . Ao o @
gUa R wawuauLUIUTIneItw PITY Nwa@auﬁﬁuﬂ@’mmq 1% BLANAINNUD LNV WYRIATY

o ' 6
nadia (P<0.05) lulinwdasgnuaunaiud x uddszgnied va.55 laglanddlulnd cT

=1

y
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¥ % > [ 1 |dldd s o a &
ninea (33.48:0.42  niw) gandlindilulng cc (32112042  nw) uaz Aluwlngd TT
(30.79£1.13 n3u) uazwuifieny 4-12 dlandt liuwagazlihminaiiganiwaiiivadnadl
wodAyneada (P<0.05) lulinnndunasas

Table 5 Effect of variation in PIT1 on body weight at 0-12 weeks in five chicken breeds”

Genotype PD CB PDCB CBPD Broiler

0 wk
cc 31.21%0.35 35.48+0.49 35.0520.42 32.110.42° 45.12+0.33
cT 31.97+0.37 34.95+0.59 34.80+0.49 33.48+0.42° 42.80+1.49
T ND ND ND 30.7921.13° ND
Female 31.70£0.36 35.18+0.62 34.93+0.43 32.10£0.51 43.7610.76
Male 31.49+0.36 35.25+0.46 34.92+0.48 32.1520.51 44.160.90

2 wk
cc 112.52+1.71 131.68+1.76 130.69+1.92 132.10£2.05 263.53+3.09
cT 111.91£1.82 132.68+2.14 129.75+2.24 129.23+2.08 259.04+13.72
T ND ND ND 128.2745.52 ND
Female 109.90+1.78 130.28+2.24 126.3241.97" 127.21%2.53 255.24+7.00"
Male 114.53+1.75 134.08+1.68 134.1242.18" 132.51+2.51 267.33+8.36

4 wk
cc 260.09+4.25 328.28+4.16 317.77+5.29 328.82+6.32 1056.18+13.22
cT 256.54+4.51 324.695.05 317.65£6.20 314.22+6.42 1092.65+58.63
T ND ND ND 333.25+16.98 ND
Female 246.23t4.42°  307.23t5.30°  298.51%545 303.70£7.79° 1011.76429.93"
Male 270.39+4.34° 345.73+3.97° 336.9146.02° 347.1627.72° 1137.07+35.71°

6 wk
cc 491.40+7.09 690.48+9.28 625.56+8.99 659.01£12.35 2162.31+21.85
cT 490.15+7.54 693.78+11.28  645.98+10.52 621.31£12.40 2208.19+96.89
T ND ND ND 660.33+32.80 ND
Female 458.26+7.38°  631.44+11.83°  588.60£9.24° 593.56£15.12" 2001.05+49.45"
Male 523.28+7.24° 752.83+8.86" 682.94+10.22 700.21+14.92° 2369.45+59.01°
8 wk

cc 769.91+11.19  1043.98+13.42  933.21+17.07 967.17+16.70 -
cT 752.86+11.90  1046.45+16.30  939.20+19.97 924.40+16.76 -
TT ND ND ND 943.66+44.34 -
Female 698.76£11.65 939.52¢17.10°  838.96+17.56 851.4120.44" -
Male 824.01£11.43"  1150.91+12.80" 1033.45+19.42°  1038.74+20.16° -




Table 5 (Cont.)
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Genotype PD CB PDCB CBPD Broiler
10 wk
cC 1074.29+17.46  1425.84+20.44  1321.24+23.79 1352.84+25.83 -
CT 1056.30+18.56  1408.51+24.83  1321.79+27.84 1273.40+£25.93 -
TT ND ND ND 1308.41+68.60 -
Female 971.04+18.17b  1238.984+26.04b  1169.79+24.47b 1164.60+31.62b -
Male 1159.56+17.83a 1595.37+19.50a 1473.23+27.06a 1458.50+31.19a -
12 wk
CcC 1364.00+20.12  1693.49+27.11 1617.36+26.86 1629.06+34.64 -
CT 1352.26+21.39  1665.05+32.94  1631.49+31.44 1576.81+34.78 -
TT ND ND ND 1627.43+91.99 -
Female 1210.85+20.95b 1419.29+34.54b  1388.50+27.64b 1405.29+42.40b -
Male 1505.41+20.55a 1939.26+25.87a 1860.35+30.56a 1816.91+41.83a -

a, b, ¢, d means within column superscript in the same trait are differ significantly (P<0.05)
1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese

black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo bang dam morkor 55 dam (CBPD) and broiler

=) Qs a Qs > 6
9N Table 6 MyIAMzAANUFNNUTVI0U PITT WuauFNNUTTRIguLDTlw]ng
= ] Qs Aa a ] Qs A Qs 6 A A :&1 |:§’ A 1 1
cC fnadadanmaaiyiduladadn ey 8 dlandk MiAndululinwdesgnuaunatlszgnis
L= 1 e 4 L { L=
¢ 22.55 x wilAdudn (18.08+0.19 nIwdadn) watlSuufisunudlulny CT (17.44£0.23 A
1 a 1 1 1 = =) e 1 L3 a a 1 L= 1 1 dl
daiu) ud linuanuuwandravasgduuuiuilulnldadanmaaigduladaiululinguaug
Twanziwuanuulsgduas AITY dadsza@nnwnaldsuamadwinindalulivezgdniae
4 Qs 1 ( 1 =) a {
2.55 1laa1y 10 ek laswudngUunudlulng CC (3.63£0.04) fdndszaninwnadon
¥ b s ; 1 & ] ] L= o 3 aa
anaduihninalrdinnindlulngd CT  (3.74£0.04) fHenuuandvadelnafdayneaia
=) a Q 4 Qs % 6
(P<0.05) uazWamynanzAiduldlufianadoinuiionuanuduwusvesgluuuilulng cc
aQ ~Q { :/ Q Q { gl 1 ( 4
20484 PIT1 dadszAninmumadfsuemaduimindifidinindlulng cTileany 8, 10
uaz 12 slamlulinwdasgnuannalszgnnad 12.55 x wilifud

Aa & v o ¢ A > ' A a

HaMTIleTEReNuFNNBTVaIluULEY PITY daansmizanwanwudladuiiay

[ 1 ' a o o aa v :’ e s J a1
wan@nwasng lfivpamniaiia (P>0.05) smL’;um%uﬂmlﬁ]wmﬁgﬂLLum]dIu"lwﬂ CC ua
1 :/ b s { ‘3’ 4 Qs 1 g ] 1 o 1 0
@am%uﬂmlﬁ]ﬁgwmﬁaLﬂ%ﬂmﬁﬁmu CT Iuvlﬂﬁul,ﬁaa@ﬂNawwaﬂi:@mam .55 x ual'ln
Fud (5.35£0.46 uaz 3.50:0.54) luamzlulriduiilasgnuannaiudi x uallidszgnied wa.55
' s = ) 9/:‘ a a = = Qs =} s
Aulnd cc dnarilwtininiilaaass (5.8120.24) WSsufisuny Alulny CT (7.42+0.29)

mmé‘ww"'ufﬁ'uqmmmﬁa WU NLUTUTIMVaIE% PITT TaNUFUNBTNUAIAINY
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Table 6 Effect of variation in PIT1 on average daily gain (ADG) and feed conversion ratio (FCR) during 0-12 weeks

Breed" ADG (g/bird) FCR
0-4 0-6 0-8 0-10 0-12 0-4 0-6 0-8 0-10 0-12

PD CC 9.83:0.04  20.40:0.04 20.55:0.31  20.66:0.22  23.80£0.68 2.39+0.01 2741001 3.01:011  3.63:0.04b 4.56:0.14
CT 9.81+0.04 20.30+0.04 19.98+0.33 20.27+0.24 24.41+0.72 2.40+0.01 2.71+0.01 3.25+0.11 3.74+£0.04 a 4.51+0.15
TT ND ND ND ND ND ND ND ND ND ND

CB CC 13.4610.16 25.74+0.35 24.50+0.20 23.77+0.42 22.34+1.00 2.34+0.03 2.57+0.04 3.07+0.01 3.3940.08 4.99+0.20
CT 13.57+0.19 25.67+0.42 24.67+0.25 24.19+0.51 22.58+1.21 2.32+0.03 2.59+0.05 3.05+0.01 3.2340.09 4.96+0.24
TT ND ND ND ND ND ND ND ND ND ND

PDCB  CC 12443010 22.83:019 18.08:0.19a 24.86:0.22 24.75:0.51 2.50+0.02 3.13:0.02 4.34:005b 3.22:0.03b  4.08:0.07 b
CT 1267:012 22.28:022 17.44t023b 24.40:0.26  23.500.60 2.45:0.03 3.1810.02 451006 a 3.33:0.03a 4.29:0.08 a
TT ND ND ND ND ND ND ND ND ND ND

CBPD CC 13.4310.11 23.19+0.70 17.77+0.46 23.56+0.16 24.19+0.78 2.24+0.02 2.91+0.10 3.73£0.10 3.42+0.03 4.33+0.14
CT 13.61+0.12 23.12+0.73 17.50+0.48 23.57+0.16 23.59+0.81 2.21+0.02 2.93+0.11 3.86+0.10 3.37+0.03 4.50+0.14
TT  13.05:0.32 22194193 19.13:+128  23.47+0.44  24.62+2.15 2.30%0.05 3.02:0.29 3.33:028  354:008  4.09:0.38

Broiler ~ CC 70.95:0.37  67.06:0.69 - - - 1.37+0.01 2.2840.02 - - -
CT 73.30:1.67 68.46:307 - - - 1.33£0.03 2241009 - - -
TT ND ND - - - ND ND - - -

a, b, ¢, d means within column superscript in the same trait are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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Table 7 Effect of variation in PIT1 on carcass traits at 12 weeks

Breed "’ Carcass traits
LW cw Breast Thigh Drumstick wing liver spleen gizzard heart Carcass%

PD cC 1305.49+43.50  1155.80+38.64 241.48+8.60 154.15+6.18 146.10+6.37 125.99+5.21 24.86+0.93  6.22+0.87 32.62+1.15  6.69+0.41 88.49+0.97
CT 1284.59+43.50  1139.44+38.64 222.68+8.60 145.7616.18 144.90+6.37 125.33+5.21 23.46+0.93  6.52+0.87 34.54+1.15  5.88%0.41 88.01+0.97
T ND ND ND ND ND ND ND ND ND ND ND

CB CcC 1652.28+32.38 1476.49+31.34 277.18+6.33 178.83+5.35 176.66+5.95 144.71£5.12 25.31+1.31 2.28+0.31 41.01£1.96 5.06+0.42 89.34+0.79
CT 1600.50+52.58  1421.66+50.89 266.83+10.28  178.50+8.68 164.50+9.66 139.00+8.32 20.83+2.13 1.66+0.51 40.16+£3.19  5.50+0.69 88.83+1.29
TT ND ND ND ND ND ND ND ND ND ND ND

PDCB CcC 1718.21+48.29 1501.14+43.74 294 .42+9.77 171.92+8.89 181.78+8.33 147.21+6.97 22.42+1.45 1.9240.40 37.71+2.82 5.35t0.46 a  87.36%1.06
CT 1573.60+57.14  1407.20+51.76 274.60+11.56  166.10+10.51  168.40+9.85 127.80+8.25 21.60+1.72  2.50+0.48 34.60+3.34  3.50+0.54 b  89.12+1.25
T ND ND ND ND ND ND ND ND ND ND ND

CBPD cCc 1595.80+66.42  1419.50+55.78 257.58+15.09  182.00+9.16 164.98+8.99 154.52+10.15  27.59+2.07  3.98+0.64 38.13+2.05 5.81+0.24 b  88.95+0.69
CT 1680.19+81.68  1488.92+68.59 289.83+18.55 194.71+11.26  180.67+11.06  152.05+12.48 26.35+2.54  3.15+0.78 41.54+2.52  7.42+0.29a 88.78+0.85
TT ND ND ND ND ND ND ND ND ND ND ND

Broiler CcC 2276.80+36.09  2117.97+31.01 607.57+10.14  264.05+4.09 222.43+3.99 164.96+2.46 53.50+2.42 4.3510.58 42.15+1.94 10.631£0.43 93.11+0.47
CT ND ND ND ND ND ND ND ND ND ND ND
T ND ND ND ND ND ND ND ND ND ND ND

a, b, ¢, d means within column superscript in the same trait are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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Table 8 Effect of variation in PIT1 on meat color traits at 12 weeks

Breed" Breast Thigh Drumstick
L A B L A b L a b

PD CcC 42.74+3.23 10.09+1.93 26.36+2.25 34.42+5.54 15.22+3.66 18.36+2.71 53.10+11.34 9.90+3.18 18.9414.69
CT 44.07+2.04  6.71%+1.22 24.05+1.42 33.29+3.50 15.64+2.31 20.68+1.17 32.49+7.17 6.29+2.01 10.39+2.96
TT ND ND ND ND ND ND ND ND ND

CB CcC 26.6212.80 1.23+0.33 12.66+2.06 13.4614.15 5.15+1.24 4.73+1.32 4.76+2.28 1.35+1.69 2.69+5.25
CT 2517443  -0.02+0.52 10.54+3.26 12.4416.56 4.43+1.96 10.91+2.08 12.67+3.61 3.18+2.67 -2.43+8.30
TT ND ND ND ND ND ND ND ND ND

PDCB CcC 39.64+2.15  5.30+1.28 22.64+1.56 29.59+3.35 9.68+2.40 15.10+2.36 29.6612.65 3.47+1.35 5.93+4.65
CT 36.13+2.15  5.17+1.28 17.67+1.56 29.20+£3.35 6.64+2.40 14.58+2.36 22.10%£2.65 1.93+1.35 -0.26+4.65
TT ND ND ND ND ND ND ND ND ND

CBPD CcC 36.10+2.87  4.67+0.45 17.95+0.83 18.0015.45 6.64+1.51 4.14+2.78 14.97+1.15b 5.44+1.17 6.13+1.82
CT 33.71x4.54  6.13+0.72 20.06+1.31 36.58+8.62 10.67+2.40 21.14+4 .40 29.91+1.82 a 5.63+1.86 13.55+2.88
TT ND ND ND ND ND ND ND ND ND

Broiler CcC 46.75+1.42  6.31+0.43 21.55+1.31 44.61+1.96 11.124£1.19 21.10+0.92 44.50+1.98 8.51+0.85 15.85+1.47
CT ND ND ND ND ND ND ND ND ND
TT ND ND ND ND ND ND ND ND ND

a, b, ¢, d means within column superscript in the same trait are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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Table 9 Effect of variation in PIT1 on shear force cooking loss and water holding capacity at 12 weeks

Breed "’ Shear force Cooking loss Water holding capacity
Breast Thigh Drumstick Breast Thigh Drumstick Breast Thigh Drumstick

PD CcC 76.46+£10.74 48.8046.99 42.344£19.32 15.31+£1.83 16.81+2.21 18.29+2.08 15.17+2.01 16.37+3.72 17.22+2.96
CT 36.1116.79 30.44+4 .42 37.37£12.22 17.68+1.15 19.78+1.39 16.89+1.31 15.62+1.27 15.95+2.35 14.51+1.87
TT ND ND ND ND ND ND ND ND ND

CB CcC 41.3244.06 a  24.93+3.31 47.2949.99 20.83+1.27 16.04+0.75 17.56+1.42 16.18+0.93 12.91+1.48 13.5540.95
CT 15.6316.43 b  27.09+5.24 19.25+15.80 14.7242.01 19.58+1.19 17.79+2.24 13.35+1.47 14.90+2.35 12.35+1.51
TT ND ND ND ND ND ND ND ND ND

PDCB CcC 78.421+25.04 45.30+5.02 53.45+11.30 14.21+0.97 15.93+0.91 14.91+0.87 16.75+1.86 16.1840.91 16.84+1.34
CT 75.11+25.04 50.0245.02 30.23+11.30 14.85+0.97 18.54+0.91 15.53+0.87 16.53+1.86 15.9040.91 14.84+1.34
TT ND ND ND ND ND ND ND ND ND

CBPD CcC 60.35¢2.98 a  28.811+5.14 23.66+2.56 b  13.2410.53 13.51£0.69 b  12.36+1.56 14.60+0.93 14.2840.31 b  14.28+0.31 b
CT 27.77+472b  38.0148.12 57.1024.05a  15.9410.84 18.73t1.09a  19.80+2.46 16.11+1.47 17.172049a  17.17+0.49 a
TT ND ND ND ND ND ND ND ND ND

Broiler CcC 46.44+3.77 42.3246.77 28.53+3.22 17.45+0.64 19.04+0.98 18.21+0.66 16.71+£0.91 18.10+0.65 17.03+£1.05
CT ND ND ND ND ND ND ND ND ND
TT ND ND ND ND ND ND ND ND ND

a, b, ¢, d means within column superscript in the same trait are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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4.1.5.1 MyNaNzRANNTAN WSV EW myostatin NLWIWKNAT LN 7298718 0-12 Fled

NAILATIERANMNUFUAN BT IZRI19ANNLLTUTI U8 98U myostatin NUINARNAL WUT1ANN

utlyisauwasdn myostatin Auadathwnnaa lnagvliivedaynieada (P>0.05) aniiwlugag

s [ 4 ' a . =1 ' :’; o o | A L & A
01g) 4 U WuIanNuwUIUTINve 8% myostatin - Tnadariininan ban 1) 4 fUan &

wandifiuatslinddyneaia (P<0.05) lulddulilosgnuaunalszgniid 4255 x waidu

Aaa &
@ I@mgﬂvlﬁwuaiuvlwﬂ GA

a s 'Y o A ' VA aa s
fdniin (340.76£12.11 niu) Ngeandngninndilulng AA

(314.94+4.11 n3W) uazwuinfiany 4-12  dlandd liwagazfiminainganiunedoadned

wodAyneada (P<0.05) lulinnndunasas (Table 10)

Table 10 Effect of variation in myostatin on body weight at 0-12 weeks in five chicken breeds”

Genotype  PD CB PDCB CBPD Broiler
0 wk
AA 31.63+0.29 35.22+0.37 34.98+0.33 32.57+0.36 45.03+0.34
GA 31.4440.55 ND 35.01£0.98 32.51+0.57 45.04+1.36
GG ND ND ND ND ND
Female 31.61+0.40 35.21+0.58 34.91+0.58 32.411+0.44 44.7110.72
Male 31.46+0.41 35.24+0.45 35.08+0.62 32.67+0.47 45.36+0.84
2 wk
AA 112.37+1.42 132.42+1.34 130.23+1.51 130.40+1.69 262.99+3.14
GA 111.88+2.65 ND 132.1614.47 131.49+2.65 263.46+12.40
GG ND ND ND ND ND
Female 109.74+1.93 130.34+2.11 126.87+2.66b 128.51+2.06 257.28+6.58b
Male 114.52+1.99 134.50+1.66 135.51+2.87a 133.38+2.18 269.17+7.62a
- 4 wk
AA 257.85+3.53 327.71£3.19 314.94+4.11b 321.5445.29 1058.82+13.48
GA 260.841+6.56 ND 340.76x12.11a 329.06+8.30 1038.48153.22
GG ND ND ND ND ND
Female 247.22+4.77b 308.86+5.02b 308.88+7.20b 304.60+6.45b 988.42+28.27b
Male 271.47+4.92a 346.55+3.96a 346.84+7.77a 346.0016.84a 1108.88+32.72a
6 wk
AA 491.62+5.83 693.08+7.02 630.7247.13 636.85+10.40 2165.42+22.25
GA 491.66+10.84 ND 655.14+21.02 653.36+16.67 2135.35+87.85
GG ND ND ND ND ND
Female 459.75+7.88b 631.44+11.03b 597.21+12.51b 596.49+12.96b 1969.86146.67b
Male 523.5418.14a 754.7248.70a 688.64+13.50a 693.72+13.45a 2330.91+£54.03a
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Genotype PD CB PDCB CBPD Broiler
8 wk
AA 763.73+9.21 1046.09+10.16 927.15+13.42 938.15+13.64 -
GA 761.72£17.12 ND 994.32+39.56 969.58+21.87 -
GG ND ND ND ND -
Female 701.48+12.45b 938.55+15.95b 864.62+23.54b 865.56+17.00b -
Male 823.97+12.86a 1153.63+£12.59a 1056.82+25.40a 1042.17£17.65a -
10 wk
AA 1068.14+14.25 1419.77+15.38 1314.08+18.90 1304.47+21.41 -
GA 1069.54126.47 ND 1356.56+55.71 1339.08+34.34 -
GG ND ND ND ND -
Female 976.86+19.26b 1242.78+24.15b  1184.50+33.16b  1182.05+26.69b -
Male 1160.82+19.88a 1596.75+19.06a 1486.14+35.77a 1461.49+27.71a -
12 wk
AA 1354.60+16.51 1682.94+20.32 1615.94+21.49 1610.57+28.19 -
GA 1376.90+30.68 - 1646.68163.35 1598.56+45.21 -
GG - - - - -
Female 1221.51422.32b  1427.42431.90b  1397.87+37.70b  1402.64+35.13b -
Male 1509.99+23.04a  1938.45+25.18a  1864.75+40.68a  1806.49+36.49a -

ND means no variation detected in this study
a, b, ¢, d means within column superscript in the same trait are differ significantly (P<0.05)
1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese

black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo bang dam morkor 55 dam (CBPD) and broiler

NANNIALATIZRANNFNN T IZAI9AMLUTUTIU8I8% myostatin WUI1ANNLYTUTIN
2093l0lnd AA denusunusiumsAudusossn FCR 1uvl,ﬂ'v'ﬁ?ul,ﬁaa§ﬂs4am/\ia%'mﬁ’ﬁ x il
Uszgn1edn ¥9.55 (Table 11) LLazwummﬁ'uw”uﬁ‘ﬁ'u?{LﬁjaluvlﬁﬁuLﬁaaﬂi:@;ma@ﬁ W55 A
ﬁmﬁaagﬂwamaﬂszgmﬁw 11,55 x usudn uazliifamonugnnsen (Table 13) WoNINTLY
Wummé’uw"’uﬁ‘ﬁummmmmin‘lumsﬁwﬁwml,f:amuaﬂwn sl,uvlriﬁmﬁaaﬂiz@;ma@ﬁ 4%.55

LL@i"L&iwummé'uw”uﬁﬁ'ué’ﬂumzmaaqmnwwsﬁWﬂlu"Lﬁnﬂﬂq';m@maa (Table 12)
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Table 11 Effect of variation in myostatin on average daily gain (ADG) and feed conversion ratio (FCR) during 0-12 weeks

Breed" ADG (g/bird) FCR
0-4 0-6 0-8 0-10 0-12 0-4 0-6 0-8 0-10 0-12

PD AA 9.82+0.03 20.37+0.03 20.19+0.26 20.58+0.18 24.10+0.57 2.40+0.01 2.73+0.01 3.15+0.09 3.68+0.03 4.54+0.12
GA 9.80+0.06 20.29+0.07 20.33+0.48 20.25+0.35 23.82+1.05 2.40+0.01 2.72+0.02 3.13+x0.17 3.70+0.06 4.62+0.22
GG ND ND ND ND ND ND ND ND ND ND

CB AA  1350£0.12  25.69+0.26 24.56:0.15 23.9140.31 2243075 2.33+0.02  2.58+0.03  3.07+0.01 3.35:0.06  4.97+0.15
GA ND ND ND ND ND . - - - -
GG ND ND ND ND ND . ; ; ; ;

PDCB AA 12.52+0.09 22.58+0.15 17.79+0.16 24.63+0.17 24.15+0.41 2.48+0.02 3.14%0.01 4.42+0.04 3.27+0.02 4.17+0.06
GA 12.41+£0.26 22.58+0.45 17.67+£0.47 24.55+0.52 23.56+1.21 2.51+0.06 3.13+0.04 4.45+0.12 3.27+£0.07 4.24+0.17
GG ND ND ND ND ND - - - - -

CBPD AA 13.38+£0.09 b 23.33+0.59 17.78+0.40 23.55+0.13 24.35+0.62 2.25+0.01 a 2.88+0.09 3.70+0.09 3.43+0.02 4.28+0.11
GA 13.72+0.14 a 22.61+0.94 17.79+0.63 23.40+0.20 22.52+0.98 2.19+0.02 b  3.03%0.14 3.84+0.14 3.37+0.04 4.67+0.17
GG ND ND ND ND ND ND ND ND ND ND

Broiler AA  71.01:038  67.34+0.69 - . . 137+0.01  227+002 - - -
GA 71504152  6557+2.74 - ; ; 136+0.03  2.32+0.08 - - -
GG ND ND ; ; ; ; - - - -

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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Table 12 Effect of variation in myostatin on carcass traits at 12 weeks

Breed" Carcass traits
LW Cw Breast Thigh Drumstick wing Liver spleen gizzard heart Carcass%
PD AA 1283.58+36.88 1129.69+33.89 228.30+£7.97 147.31£5.52 141.99+5.32 122.60+4.42 23.97+0.89 5.82+0.79 33.95+1.10 5.99+0.39 87.95+0.86
GA 1356.29+57.62 1197.56+52.96 245.48+12.45 159.52+8.63 157.84+8.32 135.70+6.91 24.45£1.40 7.22+1.23 33.08+1.73 6.82+0.61 88.21+£1.34
GG ND ND ND ND ND ND ND ND ND ND ND
CB AA 1638.22+26.04 1459.89+25.33 275.174£5.15 179.60+4.30 173.30+4.83 143.01+4.08 24.01+1.12 2.1840.26 40.87+1.55 5.21+0.34 89.08+0.64
GA ND ND ND ND ND ND ND ND ND ND ND
GG ND ND ND ND ND ND ND ND ND ND ND
PDCB  AA 1641.70+43.35 1451.80+37.22 283.15+8.44 165.15+7.22 173.95+7.15 137.5546.27 21.20+1.15 1.85+0.25 35.40+2.38 4.30+0.42 88.32+0.90
GA 1785.41£112.76  1577.64+96.82 309.57+21.96 196.19+18.79 193.36+18.59 153.60+16.30 25.94+2.99 2.72+0.67 41.47+6.20 6.11+1.11 88.28+2.34
GG ND ND ND ND ND ND ND ND ND ND ND
CBPD  AA 1617.61+£49.21 1441.69+41.98 269.17+12.50 185.40+7.30 170.03+7.20 152.22+7.59 25.24+1.47 3.79+0.46 37.48+1.73 6.07+0.38 89.10+0.46
GA 1695.97£152.14  1512.62+£129.76  300.46+38.66 197.90+22.59 175.32+22.26 134.22+23.47 26.66+4.55 1.93+1.43 41.55+5.36 6.92+1.18 89.68+1.44
GG ND ND ND ND ND ND ND ND ND ND ND
Broiler  AA 2286.13+35.58 2125.95+30.56 610.36+£10.04 264.68+3.94 223.04+3.85 165.68+2.45 53.31+2.31 4.31+£0.56 42.63+1.91 10.54+0.42 93.07+0.45
GA ND ND ND ND ND ND ND ND ND ND ND
GG ND ND ND ND ND ND ND ND ND ND ND

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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Table 13 Effect of variation in myostatin on meat color traits at 12 weeks

Breed” Breast Thigh Drumstick
L a B L A B L a b

PD AA 44.73+0.34 a 6.65+0.84 24.62+1.41 34.96+2.41 14.46+1.64 19.58+1.50 31.63+8.78 7.08+2.08 10.90+4.20
GA  40.22+0.40b 10.23+0.99  26.39+1.67 28.90+2.85 18.69+1.94  21.97+1.78 46.29+10.39 7.69+3.31 15.47+4.97
GG  47.14+0.62 a 6.62+1.55 22.27+2.60 39.29+4.44 12.25+3.02 16.76+2.78 48.70£16.20 8.35+5.17 15.80+7.75

CB AA 26.13+1.73 0.81+0.29 11.95+1.31 13.12+2.54 4.91+0.77 6.79+1.30 7.40+1.92 1.96+£1.07 0.98+3.32
GA ND ND ND ND ND ND ND ND ND
GG ND ND ND ND ND ND ND ND ND

PDCB AA 36.50+0.84 b 4.71+0.71 19.21+£1.49 29.78+2.52 7.17+1.61 13.61£0.88 b  25.56+3.03 2.93+1.10 2.86+4.03
GA  44.77+2.03 a 7.85+1.72 24.90+3.59 27.44+6.08 13.14+£3.88  21.01+2.13a  27.5847.30 1.56+2.65 2.66+9.72
GG ND ND ND ND ND ND ND ND ND

CBPD AA 36.84+1.21 4.88+0.32 18.78+078 20.92+4.09 7.82+1.46 7.25+2.71 19.02+3.12 6.05+0.60 8.86+2.12
GA 27.62+2.93 6.53+0.77 18.00+1.88 40.53+9.86 8.80+3.53 22.56+6.54 24.58+7.51 2.75+1.45 7.3245.11
GG ND ND ND ND ND ND ND ND ND

Broiler AA 48.45+1.52 6.14+0.62 21.88+3.35a  44.85+2.73 11.31£1.35  20.99+0.94 42.50+2.39 9.48+0.97 17.60+1.54
GA  42.67+3.83 6.35+1.56 14.32+0.90 b 40.29+6.87 14.34+3.42 18.13+2.38 51.30+6.03 5.68+2.44 9.13+3.88
GG ND ND ND ND ND ND ND ND ND

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)

1/ means Pradoo Hang Dam morkor 55 (PD), Chinese Black Bone (CB), crossbred Pradoo Hang Dam morkor 55 sire and Chinese Black Bone dam (PDCB), and crossbred Chinese Black Bone sire

and Pradoo Hang Dam morkor 55 dam (CBPD) and broiler
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Table 14 Effect of variation in myostatin on shear force cooking loss and water holding capacity at 12 weeks

Breed" Shear force Cooking loss Water holding capacity
Breast Thigh Drumstick Breast Thigh Drumstick Breast Thigh Drumstick

PD AA 41.92+11.70 28.39+2.77 33.97+14.05 17.18+1.12 19.87+1.71 17.74£1.02 16.68+1.11 17.394£2.69 13.9940.46 a
GA 47.28+13.85 44.87+3.28 48.22+16.62 17.814£1.42 17.4412.03 15.63+1.21 14.38+1.31 14.68+3.19 18.81£0.55 b
GG 77.00£21.59 44.46+5.11 35.84+25.91 14.20+2.22 18.26+3.16 19.65+1.88 13.99+2.05 15.00+4.97 12.89+0.85 a

CB AA 32.76+£4.95 25.65+2.06 37.94+7.70 18.80+1.28 17.22+0.74 17.64+0.87 16.57+0.60 13.58+0.96 13.15+0.61
GA ND ND ND ND ND ND ND ND ND
GG ND ND ND ND ND ND ND ND ND

PDCB AA 70.53+£17.47 49.73+3.12 43.68+10.92 14.78+0.69 17.39+1.04 15.44+0.63 17.13+1.27 16.30+0.62 15.95+1.19
GA 107.93+42.07  37.31+7.53 32.63+26.32 13.29+1.68 16.49+2.51 14.09+1.52 14.16+3.07 14.75+1.49 15.26+2.86
GG ND ND ND ND ND ND ND ND ND

CBPD AA 52.04+6.62 31.46+4.48 33.27+7.20 13.75£0.51 14.4610.72 15.02+2.00 14.9310.77 14.97+0.56 14.97+0.56
GA 36.75+£15.95 33.98+10.80 42.48+17.35 16.06+1.24 19.21+1.73 13.95+4.83 16.00+£1.86 16.61+1.36 16.61+£1.36
GG ND ND ND ND ND ND ND ND ND

Broiler AA 46.13+4.21 40.86+5.00 31.56+3.62 17.61+0.67 19.84+0.83 18.69+0.91 16.25+1.20 18.28+0.89 17.31+£1.52
GA 59.75+10.59 75.31£12.58 25.3749.13 14.75+1.70 19.94+2 .11 16.97+2.29 19.75+3.03 18.83+2.25 17.27+3.84
GG ND ND ND ND ND ND ND ND ND

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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4.1.6.1 MmaaTziaagaNwsVasdn TGF-B3 nuiminalningaeeig 0-12 §Uav
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uwisdruvasiin T6F-B3 dwadatimiinesliadnadibdmdyneadia (P<0.05) lugany 0, 2

uR 4 éﬁimﬁ‘luvl,ﬁﬁw,ﬁaoﬁﬂNawmﬂizgimw‘h YU 55 x WHIUAT Wwel bAnuANNFNN LS LA

maaamjuﬁu (Table 15)

Table 15 Effect of variation in TGF-,83 on body weight at 0-12 weeks in five chicken breeds”

Genotype  PD CB PDCB CBPD Broiler
0 wk
AA 31.8210.42 35.1940.54 35.93+0.71" 31.4410.65 44.47+0.86
AB 31.43+0.37 35.01+0.55 35.19+0.38" 32.60+0.36 45.19+0.51
BB 31.6240.76 36.29+1.14 33.04£0.69° 32.92+1.01 45.0610.51
Female 31.72+0.43 35.47+0.64 34.88+0.45 31.82+0.50 44.61+0.46
Male 31.5340.38 35.52+0.54 34.57+0.47 32.8240.53 45.20+0.55
2 wk
AA 113.55+1.98 133.70+1.96 136.60+3.22a 129.13+3.05 261.91+7.90
AB 110.43+1.75 131.58+2.01 130.64+1.74a 130.18+1.72 262.67+4.68
BB 116.06+3.59 130.1614.14 122.48+3.15b 133.55+4.74 263.7314.70
Female 111.31+£2.06 129.66+2.34 126.72+2.08b 128.03+2.37b 256.95+4.19
Male 115.38+1.81 133.97+1.96 133.09+2.17a 133.87+2.49a 268.59+5.08
AA 268.32+4.78a 326.59+4.68 332.06+8.95a 320.07+9.48 1039.15+33.74
AB 250.28+4.22b 328.8414.82 319.64+4.83a 317.7615.36 1074.48+19.98
BB 260.39+8.64ab 327.94+9.90 297.7618.74b 330.36+14.74 1047.294+20.06
Female 248.30+4.96b 309.03+5.61b 299.69+5.77b 302.17+7.39b 992.59+17.91b
Male 271.03+4.37a 346.55+4.69a 333.29+6.03a 343.2947.75a 1114.694+21.68a
6 wk
AA 495.97+8.26 694.11+£10.30 642.63+15.89 622.58+18.02 2124.13+55.71
AB 489.28+7.29 692.80+10.60 635.58+8.58 634.29+10.25 2151.65+32.99
BB 481.41+14.93 689.56+21.77 619.97+15.52 657.14+28.01 2189.18+£33.13
Female 455.88+8.57b 630.48+12.33b 587.95+10.24b 585.99+14.09b 1977.55+29.57b
Male 521.90+7.55a 753.83+10.32a 677.50£10.70a 690.02+14.73a 2332.43+£35.80a




Table 15 (Cont.)
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Genotype PD CB PDCB CBPD Broiler
8 wk
AA 776.11£12.99 1061.16+£14.71 958.814+29.99 918.60+24.58 -
AB 757.29+11.46 1037.25+15.14 932.23+16.18 937.53+13.98 -
BB 735.24+23.47 1015.33+£31.09 916.424+29.28 979.74+38.20 -
Female 692.36+13.47b 929.56+17.61b 843.10£19.33b 852.07+19.22b -
Male 820.06+11.88a 1146.26+14.74a  1028.54+20.19a  1038.51+20.09a -
10 wk
AA 1081.65+20.34 1421.134+22.50 1401.01+40.96 1250.10+38.05 -
AB 1060.67+17.95 1412.014£23.16 1298.734+22.11 1308.36+21.65 -
BB 1037.00+£36.75 1446.71+47.56 1303.00+39.99 1345.67+59.15 -
Female 964.13+21.09b 1249.18426.93b  1190.96+26.40b  1154.64+29.76b -
Male 1155.42+18.60a  1604.45+22.54a  1477.53+27.58a  1448.12+31.11a -
12 wk
AA 1368.124+23.63 1682.49+29.69 1668.451+47.26 1580.02+50.21 -
AB 1354.49+20.85 1672.61+£30.56 1600.68+25.51 1579.74428.57 -
BB 1331.22+42.69 1729.08+62.76 1632.25+46.14 1647.69+78.05 -
Female 1204.23+24.50b  1438.65+35.54b  1403.67+30.47b  1395.63+39.26b -
Male 1498.33+21.61a  1950.81+29.75a  1863.92+31.83a  1809.34+41.05a -

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)
1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese

black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo bang dam morkor 55 dam (CBPD) and broiler
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Table 16 Effect of variation in TGF-ﬁS on average daily gain (ADG) and feed conversion ratio (FCR) during 0-12 weeks

Breed" ADG (g/bird) FCR
0-4 0-6 0-8 0-10 0-12 0-4 0-6 0-8 0-10 0-12
PD AA 9.80+0.04  20.34+0.05 19.97+0.37 20524026  24.03:0.77a  2.40+0.01 0724002  3.23:0.13 3.70:0.05  4.57+0.16
AB 979+0.04  20.35:0.04 2044032 2056023  23.28:0.68a  2.40+0.01 0741001  3.06:0.11 3.64:0.04  4.69+0.14
BB 9.96+0.08 20.38+0.09 20.33+0.67 20.06+0.48 27.14£1.40 b 2.35+0.02 2.72+0.03 3.12+0.23 3.80+0.08 3.92+0.29
CB AA 13.43+0.17 26.21+0.38 24.41+£0.22 23.67+0.46 21.94+1.10 2.34+0.02 2.51+0.04 3.06+0.01 3.38+£0.09 5.16%£0.21
AB 13.58+0.18 25.07+0.39 24.76+0.23 24.29+0.47 22.82+1.13 2.32+0.02 2.66+0.04 3.06+0.01 3.27+0.09 4.80+0.22
BB 13.45+0.37 25.94+0.81 24.40+0.48 23.38+0.98 23.03+£2.32 2.34+0.06 2.54+0.09 3.09+0.03 3.54+0.19 4.82+0.45
PDCB AA 12.20+0.19 22.75+0.34 17.91+£0.35 24.61+0.40 23.94+0.92 2.55+0.04 3.09+0.03 4.35+0.09 3.20+£0.05 4.10+0.12
AB 1257010 22614018  17.86+0.19 24714021  24.46+049  2.47+0.02 3.15:0.01  4.39:0.04 3.26£0.02  4.14+0.06
BB 12.60+0.19  22.39+0.33  17.48:0.34  24.46:0.39  23.39+0.90  2.47+0.04 3.17:0.03  451%0.08 3.32:005  4.31:0.12
CBPD AA 13.16%0.16 2472+¢1.04 17244072 23574023  2577+1.09  2.28+0.02 2661015  3.69+0.15 3.45:0.04  3.97:0.19a
AB 1358+0.09 22.46+0.60 18.0140.41 23.54+0.13  23.28+0.63  2.21+0.01 3.02:¢0.08  3.75:0.09 3.39:0.02  4.52:0.11b
BB 13.32+0.26 21.95+1.66 19.21+£1.15 23.04+0.37 22.46+1.75 2.25+0.04 3.10+0.24 3.39+0.24 3.50+0.07 4.42+0.30 ab
Broiler AA 70.66+0.97 66.18+1.72 - - - 1.38+0.02 2.30+0.05 ND ND ND
AB 71.37+0.57 66.10+£1.01 - - - 1.36+0.01 2.31+0.03 ND ND ND
BB 70.83%x0.57 68.74+1.02 - - - 1.37+0.01 2.23+0.03 ND ND ND

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)
1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler
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Table 17 Effect of variation in TGF-,B3 on carcass traits at 12 weeks

/

Breed' Carcass traits (g)
LW Cw Breast Thigh drumstick Wing liver Spleen gizzard heart Carcass%
PD AA 1302.00+58.87 1141.00£47.65 236.87+11.22 149.37+7.24 144.62+7.81 125.25+6.38 25.25+£1.15 7.62+£1.03 34.12+1.48 6.50+0.53 87.36+£1.18
AB 1302.27+42.33 1157.164£37.44  229.09+8.81 154.98+5.69 148.11+6.13 127.75+5.01 23.77+0.90 5.60+0.81 33.18+1.16 6.16+0.42 88.92+0.92
BB 1245.13+88.59 1087.96+78.36  232.26+£18.45 129.74£11.91 136.50+£12.84 117.72£10.49 22.96+1.89 6.38+1.70 33.87+2.43 6.29+0.88 87.70£1.94
CB AA 1583.03+34.13 a  1417.81+36.04  267.53+7.93 173.16+6.38 161.92+5.81a  133.98t5.01a  22.92+1.68 2.64+0.40  36.87+1.90 a 5.30£0.49 89.40+1.02
AB 1637.38+36.47 a  1457.52+38.50  279.43+8.47 180.10+6.82 172.50+6.20 a  141.91+535a  23.45+1.80 1.7520.43  41.31+2.03 a 4.54+0.52 89.01+1.09
BB 1779.25+53.48 b 1571.25£56.46  285.00+£12.42 194.75+£10.00 203.75¥9.10 b  168.25+7.85b  28.00+2.64 2.00+0.63 50.00£2.98 b 6.50+0.77 88.42+1.60
PDCB  AA 1725.00+63.51 1542.48452.94  302.17+12.16 180.14+11.15 185.61+10.50 148.44+9.40 21.35+1.88 1.41+0.48  37.07+3.72 4.69+0.68 89.24+1.39
AB 1577.00+58.88 1377.10449.08  269.90+11.27 159.30+10.34 164.20+9.73 131.60+8.71 23.00+1.75 2.90+0.44  36.70+3.45 4.80+0.63 87.39+1.29
BB 1699.18+86.73 1486.93+72.30  289.87+16.60 170.74+£15.23 183.301£14.34 137.39+£12.84 21.56+£2.57 2.04+0.66 34.66+5.08 3.94+0.93 87.44+1.90
CBPD AA 1635.47+97.53 1466.79183.16  284.25+23.54 193.58+14.33 182.85+13.26 151.08+15.02 26.86+3.26 3.7240.93  38.81+3.40 6.26+0.78 89.46+0.96
AB 1593.04+56.12 1416.73147.85 263.84+13.54 178.33+8.24 163.44+7.63 146.3018.64 24.77+1.88 3.89+0.53  36.92+1.96 6.04+0.45 89.07+0.55
BB ND ND ND ND ND ND ND ND ND ND ND
Broiler ~ AA ND ND ND ND ND ND ND ND ND ND ND
AB 2284.73+49.50 2114.51+41.70  608.95+12.98 261.65+5.67 216.81+5.11 b  165.79+3.08 51.64+3.24 4.27+0.84  42.11+2.88 10.54+0.64 92.62+0.69
BB 2333.33+54.99 2178.48+46.33  626.95+14.41 271.76£6.30 234.01+5.67 a 169.59+3.42 57.88+3.60 4.78+0.94 44.64+3.20 10.89+0.71 93.46+0.76

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler

LW, live weight; CW, carcass weight
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Table 18 Effect of variation in TGF-,B3 on meat color traits at 12 weeks

Breed” Breast Thigh Drumstick
L a B L a b L a b

PD AA 41.79+1.56 9.37+1.00  26.31+1.08 32.46+3.50 16.27+2.31 20.25+1.86 48.61+5.86 6.37+2.12 12.50+3.84
AB 45.46+1.56 6.30+1.00 23.33+£1.08 34.87+3.50 14.73+2.31 19.56+1.86 30.1245.86 8.61+2.12 13.98+3.84
BB ND ND ND ND ND ND ND ND ND

CB AA 28.66+2.58 1.3310.25  13.58+1.30 14.72+3.85 4.09+1.02 5.61+1.61 5.564+3.18 1.52+2.07 -1.5746.29
AB 24.40%3.05 0.13+0.29 8.70+1.54 15.07+4.55 4.66+1.21 9.72+1.91 7.41+3.77 3.06+2.46 4.58+7.44
BB 22.03x4.76 0.62+0.46  13.58+2.41 4.45+7.10 7.85+1.88 4.47+2.98 12.94+5.87 1.07+3.83 1.47+11.60

PDCB AA 35.28+4.84 7.91£1.78  21.00+2.18 36.40+4.61 5.07+5.28 14.54+5.37 27.66+3.84 2.86+2.97 11.1414.41
AB 39.69+2.62 5.14+0.96 22.44+1.18 29.16+2.50 9.78+2.86 15.11£2.91 29.33+2.08 3.42+1.61 5.26+2.39
BB 36.48+3.10 4.05+1.14  16.30£1.40 26.23+2.96 7.29+3.38 14.61+3.44 19.86+2.46 1.55+1.91 -4.96+2.83

CBPD AA 31.48+5.07 6.11£0.99  17.95+1.87 29.98+13.69 4.94+3.02 7.26+£10.16 20.04+8.04 3.98+2.03 7.71£5.15
AB 36.07+2.10 4.96+0.41  18.79+0.77 23.03+5.68 8.569+1.25 10.3114.21 19.93+3.34 5.81+0.84 8.78+2.13
BB ND ND ND ND ND ND ND ND ND

Broiler AA 50.50+5.03 3.89+0.77  20.03+4.01 45.96+8.04 7.74+2.75 20.12+3.14 45.66+8.00 7.89+2.46 16.46+6.25
AB 47.05+2.09 6.35+0.32  20.59+1.66 44.27+3.34 11.97+1.14 20.59+1.30 43.05+3.32 9.66+1.02 15.95+2.59
BB 47.11+5.03 7.46+0.77  21.36+4.01 41.14+8.04 15.00+2.75 20.43+3.14 47.73+8.00 4.96+2.46 17.35+6.25

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)

1/ means Pradoo Hang Dam morkor 55 (PD), Chinese Black Bone (CB), crossbred Pradoo Hang Dam morkor 55 sire and Chinese Black Bone dam (PDCB), and crossbred Chinese Black Bone sire

and Pradoo Hang Dam morkor 55 dam (CBPD) and broiler
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Table 19 Effect of variation in TGF-BS on shear force cooking loss and water holding capacity at 12 weeks

Breed" Shear force Cooking loss Water holding capacity
Breast Thigh Drumstick Breast Thigh Drumstick Breast Thigh Drumstick

PD AA 46.59+13.10 42.59+4.94 35.00+£12.26 17.9941.05 16.93+0.77 b  16.92+1.37 15.36+1.31 17.1242.28 17.55+1.20
AB 52.52+13.10 30.53+4.94 43.06+£12.26 15.794£1.05 20.65+0.77 a 17.794£1.37 15.57+1.31 15.06+£2.28 13.28+1.20
BB ND ND ND ND ND ND ND ND ND

CB AA 34.83+9.52 26.39+3.48 52.64+6.88 19.55+2.42 17.01+1.44 16.09+0.95 15.92+0.16 a 12.84+0.82 14.29+0.37
AB 34.25+11.27 27.42+4.12 22.9748.14 17.32+2.87 16.88+1.71 18.69+1.13 18.2320.20 b 12.49+0.97 11.60+0.44
BB 23.57+17.56 19.91+6.43 23.79+12.69 19.47+4 .47 18.55+2.66 20.18+1.76 15.20+0.31 a 17.95+1.51 12.83+0.68

PDCB AA 35.73+46.16 59.50+8.14 14.91+£22.17 12.40+0.77 20.9940.30 a 17.57+1.00 18.76+3.77 13.75+1.00 17.95+1.58
AB 80.74+25.03 44.74+4 .41 54.35+12.02 14.36+0.41 15.79+1.16 C 14.794£0.54 16.62+2.04 16.31+£0.54 16.66+0.85
BB 91.33+£29.62 46.1145.22 36.55+14.22 15.86+0.49 17.53+0.19b  14.69+0.64 15.61+£2.42 16.79+0.64 13.56+1.01

CBPD AA 58.59+16.89 38.24+10.14 31.86+£17.90 15.48+1.51 14.82+2.99 13.70£4.81 12.26+0.81b  16.05+1.52 16.05+1.52
AB 47.67+7.01 30.61+4.21 35.40+7.43 13.874£0.62 15.33+1.24 15.07+£2.00 15.67+0.33 a 15.08+0.63 15.08+0.63
BB ND ND ND ND ND ND ND ND ND

Broiler AA 38.08+10.19 57.57+21.45 38.64+9.40 19.41+1.69 17.49+1.28 18.65+2.33 13.06+3.22 20.14+2.37 20.26+2.81
AB 48.16+4.23 46.09+8.90 28.24+3.90 16.42+0.70 20.68+0.53 18.78+0.96 17.54+1.33 17.97+0.98 15.98+1.16
BB 60.13£10.19 38.67+21.45 36.18+9.40 19.10+1.69 17.27+1.28 15.86+2.33 16.32+3.22 19.05+2.37 11.28+2.81

a, b, ¢ means within column superscript in the same breed are differ significantly (P<0.05)

1/ means Pradoo hang dam morkor 55 (PD), Chinese black bone (CB), crossbred Pradoo hang dam morkor 55 sire x Chinese black bone dam (PDCB), crossbred Chinese black bone sire x Pradoo

bang dam morkor 55 dam (CBPD) and broiler

€e
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