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Msfnwasadusenauludie 2 nsvnass Ao NsNAARIT 1: navosA Rl
AL LNS (Temperature Humidity Index, THI) siednuwanstanandnlvlulivseguig
sudedlvsiampiuglinn $1uau 300 § wudr THIE Tvswarednuazengilelilaeusn
Safian (164,59 Su) uinguves THI Lifdnsnadednvuzdug Wediassviranduius
seminednwaensiinananls wuin dnvanananld R arunLasHana Al faieu e
andutusgaiian (0.90) uanslidiulddn Weullilsrananlavioungs avdsmamsuanliii

HaKn LU awmaugmulume

nsNeaesil 2: AUFNRLSYeIEY Dopamine Receptor D2 type (DRD2) uas
gu Vasoactive Intestinal Peptide (VIP) siaanwaznsvinandnlivedlnusegvnsinde sl
a1ewuglinn 391U 281 A3 femaila PCR - RELP nan15@nw wuda 8u DRD2 uavdy
VIP fvuamiiniu 248 bp wag 306 bp mudwy 8w DRD2 dsUwuudlulnd 3 suuuu fe 3
Tulnd TT (196 bp), alulnd TC (248 bp wag 196 bp) wazilulnd CC (248 bp) dwmsudu
VIP d5Uuuudlulnd 3 sUuuu as alulnd Il (306 bp), 3lulnd 1D (306 bp wag 154 bp)
uazdlulnd D (154 bp) Hu DRD2 dAvArAilulyd €C (0.559) geninlulud TT (0.046)
wazAlulyd TC (0.395) uazilmuidada € (0.755) gsnindada T (0.245) Bu VIP ferannud
3Tulnd 11 0.589) g3n713Tulnd 1D (0.282) wazdTuln{ DD (0.129) uazdiAui sada |
(0.729) aeni1dada D (0.271) IMNMsANWIAIUAUTUSVRIEY DRD2 WupLdUiussznin
Bu DRD2 msliinandnlufimunuarnandnldseifio (P<0.05) F3lulnd CC fnslinanan

levimuauasnandnliiadodealnougeiign (198.39 wes uag 16.53 we) Felin1slvinaninly



geand1 Flulnd TC (190.29 wos uay 15.85 Wev) uazdlulnd TT (186.46 Wes uay 15.53
was) muddu uenantu nuanuduiudseninedu VIP dednwagnislinandsliiann
wazn1slvinandnludainon (P<0.05) Wui1 guuuudlulnd DD fianuduiusiunislvinanin
tsmumnslsinandslidaifeugs (205,55 was uae 17:42 ies) Feiinislinananligenind

Tulnd 11 (193.24 Wad wag 16.10 Wa9) kazalulnd ID (192.59 Was waz 16.05 Waa) AuasU

AdnAey - B DRD2, Bu VIP, nslvinananla, Inuseameandeddndaeiuglunn
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ABSTRACT

The study consists of 2 experiments. Experiment 1: The result of
Temperature Humidity Index, THI'on 300 high egg strain Pradu - Hangdam Chiangmai
chickens. The result found that THI4 effect on age at first egg trait fastest (144.59 day).
On the other hand, the THI group had non-significant on the other traits. The analysis
of correlation between egg production trait found that total egg production and
average egg per mouth has the highest correlation (0.90), it meaning that when total

egg production increase will also make high the average egg per mouth.

Experiment 2: the association of Dopamine Receptor D2 type (DRD2) and
Vasoactive Intestinal Peptide (VIP) genes on egg production in high egg strain Pradu -
Hangdam Chiangmai chickens on 281 using the PCR — RFLP technique. The result
showed that, size of DRD2 and VIP genes was 248 bpand 306 bp, respectively. Three
genotypes of DRD2 gene were genotype TT (196 bp), genotype TC (248 bp and 196
bp) and genotype CC (248 bp). Three genotypes of VIP gene were genotype 11 (306 bp),
genotype ID (306 bp and 154 bp) and genotype DD (154 bp). The genotype frequency
of DRD2 gene found that genotype CC (0.559) has higher than genotype TT (0.046) and
genotype TC (0.395). The allele frequency C (0.755) higher than T (0.245). Moreover,
the genotype frequency of VIP gene was dedicated to genotype 1 (0.589) pattern higher
than genotype ID and DD were 0.282 and 0.129, respectively. The allele frequency of



VIP gene was observed for allele | (0.729) and allele D (0.271). The significant
association was found between DRD2 gene and total egg production and egg per
mouth (P<0.05). The CC genotype (198.39 egg and 16.53 egg) had higher total egg
production value compare to TC (192.29 egg and 15.85 egg) and TT (186.46 egg and
15.53 egg), respectively. Moreover, the significant association was found between VIP
gene and total egg production and egg per mouth (P<0.05). The DD genotype (205.55
egg and 17.12 egg) had higher total egg production value compare to Il (193.24 egg and
16.10 egg) and ID (192.59 egg and 16.05 egg), respectively.

Keyword : DRD2 gene, VIP gene, egg production, high egg strain Pradu - Hangdam

Chiangmai chickens
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1.1 aAnuduanuazAUEIAYYeIN1SINY

v

o v a

InnudiendudniUniidaudrfgninasegio dnisaesedrsunsuarslutagiu

@ <9

wonantu el guandAnlannuiuaneazvesnunnilowasly wazduduiifouves
Y a (% 1% a [y~ (% a o o a . . %
Aulna dnwagnistinandnliidudnuaeidAgniuasugia (economic traits) lullagdu

Y
Austaavunaulanaruslaaioveslinuilosiuindy udlinulesddlvedin fe il
gnsnslinananlanaeuden Iniudlaadinislilalas 3 - 5 ¥a Yaaz 13 Wea wasddng

U 12

N1559ATIAlAENISARERNAINTTIUYIAABULY I (U Fuan wazAne, 2534) nsudednTd

Fefudentuditinauiauin1sidenisinens (esdn1sumivw) aliumsiauiuglinuseg

= fa o/ ] & A

o IS I % 1 q’! L Y [} o (% v 6
waiesluiaeiuglunnTunguditouasunanusdniidosivil Tnainunusudsaiugun

U q

g slnUsggneandesindifunasiadandaudd w.a.2545 lngaadmnglidnandaly
WA 30 wWesiwud ngaduiiudlnbinandnlaluszuunisy windu 146.9 Wesausisel

(Kammongkun et al,, 2015) windwdu 191 Wesrowisol 9107 nanduvirliiiuladn

[ a

anwaznsinardalududnvuznddgmaasugia mndesnisiiudneninnisudnlyves

I~ v

lrfiuiies wammislunsudlatiagm fe msusudseiugly Infudesdiugnssunisl
wanAnlfiget vlsdinnsteneamsiugnssadinalugsuseld
Jaduimsmunnatantesueniugaans (molecular technique) Tuns
A5I9EoUBUASEMINY (gene marker) fifidnSwasednvasiiaula 21ANseTIRENAITN
7911151 U21 §U Dopamine Receptor D2 type (DRD2) a8 U Vasoactive Intestinal
Peptide (vIP) fruduiugfudnuwaemslinanldlulifuilecssmaionuuiasUssina
umuaInu (Trong Neuret al., 2015; H. Xu et al., 2011; Yunjie et al., 2010) Iny8u DRD2

v o

ﬁmﬁf’]ﬁLﬁuﬁfﬁﬁawizmmﬁﬂigéjumw (dopamine receptor) FadugesTuuuszamiings
nawasarulaluniaiiia dapiudanmanddlusuaniu (prolactin) weeiamuiszuuAURuS N
defifiunumdrdgsenisaundsly kasaszuiun1sgdd (§n3 e13usnuw wazesns
wiluna, 2557) fu VIP unumnsesunind seesluy prolactin azgnd s0nunann
lactotroph cell vassiaaldanos amuauliliiinsmdsgoslauunauiuly vieannisnda
aaﬁuufuq i &3 follicle stimulating hormone (FSH) waggasluu luteinizing hormone

(LH) (Yupaporn et al., 2005) 381 DRD2 wazfu VIP 18w candidate gene fifmnudumus
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1) LﬁamwaaugﬂLLUU?}Iulmﬂsuaa@'u Dopamine Receptor D2 type (DRD2) Lazdu
Vasoactive Intestinal Peptide (VIP) lutssanslnussgmeandedvsdaneiuglunn

2) WiensradeunuiSadauasandslulndvesdu Dopamine Receptor D2 type
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wuglian

3) il aAnwIALF R US98 Dopamine Receptor D2 type (DRD2) waz i
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anwauensinandaly wagldlunisiarsannisdndeninuszanieandedudaeiuglinn
Tlnandnlaiia

1) WleAnwnavesA AN uduTing (Temperature Humidity Index, THI) #©
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Vasoactive Intestinal Peptide (VIP) lutszwnslavsegmeandesldaneiuglunn

2) n31ufeAud sadanazaiud slulvdesadu Dopamine Receptor D2 type
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- o & i 1 Mo A PN ' I~ YA M oA A a
WULN@\Wnllﬂill‘U@ame NUIN muﬂlwﬁyﬂﬂwumawimmu uwmﬂwm‘ama‘wuq LLWIﬂWULN@Q‘W

[ & @

= ¥ £ IS v dy
4 ﬂEJﬂ’]WIUﬂ’ﬁﬁiNE)NWUﬁqﬂiﬁJll 4 @1YNUT AU

9

2.1:1 lnUsgavnesi

anuazAuUTEIAENIG

anvazedliines 135U519a9 Indu nihonni1a d1M38193U 2 vieu uazd1Rdan

Tunthnauem Aaseuwuuntiong Uinlugl 3aunnane dnyniseu veuniduguissiseuny

I aa

£ a = o 1 a 1 [J Y &
Igynauiivule waglidideiau asolngleisems nszgndesredauiu draelaadusy

£
v =

a a I =1 | v A 1 I~ a a o v
LAY VUATDYUADVULSBULUUSZLUEY Une2 auuﬂﬂimy UnUUADULAYIFAT R NWALALAS

NLIWAMATN INALSLTUINAWIUVY AU enseTIoansduieoudnn - Aumands

YangmaTngd NSLLUUNNNADATA LADYLUUTULUULAZINT1ADEWARUALN AVUNUAINLIAD

piedlanes Iwdndudsnasn wasrunianawaznIansesielasany diudvuasosns

14 IS i v Y aa o [ [ J = v oA ) 1
A508UNATRUVAY kAL ILYIUFUINIADUMN aﬂwmwaﬂmwmm aﬂHZU%LWUWEJLUuVLﬂVlNEJ’]’J



U 2 V19U ABYMABULAYY VUNUFIVUMIITILe [HudsvuasvundsUatevuilidileausi

Y

& v = Y & aa P & & v 1% I3 a =
Laﬂu@ﬁ@nﬂﬁm'ﬂﬂ‘\! WualedaunenUaneaums aelduailelanuasuinuyd Lau Lnsy a1 &
dl
Y

Y

= o =) 4
bYEIBUAT ANUEAR IR

[y v LY o

(AudinsatneddeuasiauInun1sUTuUTIugdnd, 2560) fauansly

NN 1

(n) ()

AR 1 dnwavdseiaeiuguesiilszavnam (n) lnussgmedninag uas (v) lndseena

AnTealrineiie

2.1.2 1%

anwazAuUsY IS

a o & U = = 1

anwazvaslnina uazinaly edanvauzmiloudy Ao A3U519a9lUse anning

Y

= 4

Jathiusmies wudn adesne aseenal wagvunelldvny wlaydvnd viduns and

wiaes Uniazitedinios Hamiadv1ieumaes entiuuslamear szdivounivsensoudiu

(Promket et al., 2013)

2.1.3 lnmAeamawn
anwazlauY sy iug
anwagliney vuiy yunthee vien laves Un nu uazvuuesdidn vuaseuns

=) =

#Seunas asoeln Jdwdewessunu aulndiuludean dauuendsny Unludiuaue1d sunia
finds manzanegnansdadumaenduavasataiau vulay Siderivades Ae divdes
wuRaedn wardenn WeuinuuuazUinans v neumdes Yedaie seudetandenn
DULNABY NIDVNITA WUUTILAE T DIUTIEVIDULNEDY WULRgIRUALarUIn Snwuzaadln

VALY YUNUNNUIAD 81 Y199 UN haznu aA1Nanaim Untual UNuanu1l YUasesns



YAUWADY VUVAVASDUFWADI VUMM Uanennew1d UIn M0 Wi kaztau Saveumides
Wuigaiulney ueiliifesdiAeliu (Nonta & Saenkhunthow, Chatchawan Prasert,

2005)

2.1.4 lnumag

anwagsudsEIaeiug

anwagliwar Yuiuada winee wivies wldtn vwasesms wavaseeUnduns
1 aa o =1 [~ =1 o v aa = ¥ a 961
AUVUNILFA NS DA TUNIEY TYUVNILGL VUSIHILFLAS AN AT ERNUIRNe0Y

= 4 aa = aa v =} a a U 1 a (%

Wde9 UnNwagktd 1811809 ARUUI0UMae waziniauiu anwaelnweiils Snway
TAnAdeTvUmad LA YeUUNaN NTESIENISALII VUNUAIRIAIUENE KT1AD ian Un
1609 AU AWAY VUM WARAT VUTUNINALAS UNLT9 LAY LagtAeslidindss (Nonta &

Saenkhunthow, Chatchawan Prasert, 2005)

2.2 n1slinananla

n1sbildvesiniiudios assuduiolniieny 18 - 20 dUa% wagnouazIalivwin

& Y] | v | y A X A oo a v & W | av o1
Yoaradluialiuazgiuly (follicle) asvereminduiiofsiensgiug selugsaziligou

9

g aelududnunansiuresazindgiuuunud waganlvluTudamnauasy 4 - 6 vag
wiinaiiniuegming: MntuasvgaRnuszana 24 - 36 T2l udadeiimannldsieiiles
Srunuldliudagyndiuslnldfndefunniulnglivgaionin duly (clutch) (Soipeth et al,
2017)

nseenldveslni wilesazd mnuduiugfuseiurasgedluu eonadotropins
releasing (GnRH) ¥ 1805 1uutl 9z lunses umeald anasdaumia TindssesTuug Aluds
(luteinizing hormone, LH) uagWeaalAaaRyiaia (follicle stimulating hormone, FSH) iing
nszdunisiatailedoneatifa (follicle) 7leglusaly shlweesluuealnsiau (estrogen)

[

uavsosluulsiaanelsu (progesterone) induluszuulvaiswdon dadusosluunszeu
TiAnnasanlyann follicle saulufssasluulusuaadu (prolactin, PRL) Gudugesluuiil
Jadudrdgymaanngivinlviuilnifangfnssunisiinly (Yupaporn et al., 2005) dauandly

AN 2
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hypothalamus

]
;
(GnRH) ;
]
‘ "
[+ :
B e anterior pituitary v -
' 1
$ 8 FSH LH .
& :
r ! [
]
P ovary ;
I : '
: : growing _ corpus ;
8 follicle luteum -
]
: 1 l l :
1 ! '
y ! '
a8
; —=— estrogen progesterone, :
i ! some estrogen '
! L]
I L] : L]
: : v ' ;
: I3 Ovulation Iv -
i i
“ — Increased Increased — -
estrogen at progesterone,
midcycle estrogen after
stimulates ovulation inhibit
LH secretion. FSH, LH
secretion.

P ° | ' o eal
A9 2 nalnn1svinnuesgesiuumaniseanluvesdnivn

linwidesiinsiinlulnswilidaedssssuminio Fonia nasnnly 1unisilnly
Tnguslliaznslaluds ndsnudlangdalaaauin 8 - 10 ves Snuliuazanumgiivedly 9z
nsgRuusMewslndenauidndudulszamludeionldaneas Uanudevse sluu
prolactin eenindnszuaiden biuilnfnseefinuumviiien 3 seefin Ae seensINane uay
seodudnaie 2 4 vinadinanauazsae Sldudemndeidsannuasuanndieiesi

VR

SloduifanzAntou mstinledaedsil fe nisdrsmanmdeuandausilnluglalagsiuma
sooiln Tuvaeilnlusvezusnudlnaglanatdiulnelusandd ssegnatsuagssoznig wiln
Felfanmensialdiividy sasinliudlnaginadely (ndule) Yusgdseanm 96 ads
dielilamnles Hsuenueuguanmsiinindifeaiu ndsandinlals 21 Ju gnlaasEuan:

Wienuwilnuazgnasansnslaluium 22



2.2.1 Yadviidsnanonananly

1) M3AnLEeN

mMyfamnmsveslanfinisdadenlngsssnvid (natural selection) G93aFansiAn
Fosssumisuuss dndidsmieas viellsassunaguuss vilvandelifudonduduaumnn
waelvveneiudiissdiuaumils lasunRazivdenindd 10 Wesidusd yilvidanansznuse
nandnlaiianeias (Nonta & Saenkhunthow, Chatchawan Prasert, 2005) L1l 89917715

Antdonlinuliedlaesssuvifty tssezainisveneiugeg 198191 Jagqiu uywddadnun

e lUNIIANERNENT LTIIUYTZYINT wasllanyuen1ATYFIINIUAIINABINITVRY

4 1

Juslam wu msAndenin Adluannuliwazdndentniluiinnslilyesnainys uazlind

Y

213038 V1AL e ungnnednesnangl

s

2) @UNUS

Ifudisaianuvainvateniganeiug liun liud g lassan lolues wag 1A

v L4 |dy = a o o 4' 14211 = 1 Ly 6 a v o
wu angnugradlnnuiadaudidy Weann lniullesusavateiugasiianyususedn
Wugilanay waganmwindauvesdunile Weinnsuauiuguadlnagvililinisuansosn
YBIANYULUIINGNUANFINAY LYY SNUMEATY SNYMENIDU anungnITWHaNGnlY uag
YUNAVBIUNAUNE

3) 9RTINTSLALITON

é’mwmsm%aﬂd%%uagﬁ Turangame) LU 1SS0 918UaNaulnugn1TIANIg
Tugls wazanmenisiialsn lneunfdnsinmsaenesinlugisduamiuan ldifu 1 wWesidud

Y P | a ¢ & & ' ' & \ ' ) a '

wardUnvingad Luiiu 0.5 Wasidus N1SA889kAERIN19N15LE ENAINARBNTS INE WARLY
Juiruwieussdnsnmuazdolianainvednisinnis uazdgadeliuasnariilsdndog
\8991n8n5INIMeNE gy iduvntsuanlddene L inty

4) N1SAANITHEIAIN

q' dl ¥ [~ ] [~ 1 1 [y} 4 =1 ;o/ LYY

n1siuAINeLas sl onsedun sl umyduand lnusazaieiugasiiul winda
Liwiiu sznsevhidelatiuvinddaminuasguinmualivsed miniidn faudy vilv
Indnsiasayiusuaglvinanislysmsivy

5) MsAuSnwlal

msAuldliuaenses visegetesiuas 4 Ase nduAUlIwa1AITIIALALD1IALED
Auldlilwieadu duivlivarefumsinulafionmgl 50 - 55 ssmvhisuled wasiinuiy

v v

wims 75 - 80 Wesidud Wieshwanmuedlaulildanegiaue (nuan dauiaudl, 2558)



] ]
= o L=

2.3 Andanandrfyineanunsiinananly

2.3.1 Handnlisial

dewnananuvanuaisvesaewuginfiuiies dnuvaznslinananldTeiaom
uansnatusenluluusazaneius Tagldudesisnnunandnldegsewing 60.00 - 194.75
Noaas 8l (Boonkum etal, 2014; Yupaporn et al., 2005; Zhou et al., 2010; ﬁu a‘"uqm
uazAny, 2534) Bsaziiuledn lausussgmedndedvsiisnunananlvsodegi 140 Wes
sel (Boonkum et al,, 2014) lAuguszgmednTesmifiinounendnlidetegi 147 eg
ol (wstiva lalw uavanug, 2554)

2.3.2 Wawdinlusiony

nfudlesiingfinssunslinandalaibiuge Tosaziulid Swnuldiuildldfadedy
ynnfulaglivgaidendy #uld (clutch) deldsiuan 1 ga Selifudosdinuasnslinanas
Wegluta95ening 3 - 5 yared wazdisuulddeynog 13 vos @u Tugw wazans,
2534)

2.3.3 pwdleliiluvesusn

nssulilinesusnvesln awasaauauldlagnisldlusunsunisiiuasainouay
nsmuAupIMIMTemuALL g winldeenliwewusnireenlagyinliuruniananly
ity Tifudiestiongnislilawesnsnoglutaessving 13634 - 203.00 $u (Boonkum et
al., 2014; Oleforuh-okoleh, 2011; Zhou et al., 2010; "?Ju ‘{Tu’ﬂj/iﬂ hagAE, 2534; Eﬁm'i”l

4373 uavAy, 2557) warnudl lnnuguseanasiiiszeviiatluniseenlunesusndifign

1%
[

Ao 203 Tu Myawsiideadwarmividnnuraninlisel d9uiuanawmnulaig

2.3.4 vwiinly

5wmﬁfﬂ16dﬁmaﬁiaé’mwmiﬁﬂaammmmmqﬂld (Usznins, 2560) dslafiuidioansd
dwiinldadeideudieh defiutuliaetugnismsd Tasduwidnlunesusniadeet
Tur2955M319 30.62 - 41.80 nSusonas (Oleforuh-okoleh, 2011; Ty JUIWT uazAMY,
2530) wagdihminlvied vogTurassendns 36:51 - 47.77 n¥uslenas (Buctot & Espina,
2015; Oleforuh-okoleh, 2011; Sapkota &, N.R. Devkota, 2017, Tju %’uqm LarAsy, 2534)

(mmﬁ 1)



A15199 1 Nsinananlylulniudiag
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anwaly aneug Use91n13 Aade 91984
IuIuNandnly Irftulasive lvuma 6000 (@ u Fuan1 uazaAmz,
2534)
(Wosmal) lnWugUsegmaedn. 140.00  (Boonkum et al., 2014)
IAuslesdu Ningdu 11392 (Zhou et al, 2010)
Sanhuang
1dﬁmﬁaﬂmma Chicken Sakini 111.90 = (Sapkota &, N.R. Devkota,
2017)
Furunandnlide  litudedve lrvuma 1300 @ u TuIN uazAuy,
% 2534)
(assioyn)
a1gliliviosusn TAfudlesing Trung 161.00 (T u TUIWI uazAuy,
(Yu) 2534)
AWugUsegniedn  203.00  (Boonkum et al., 2014)
11 171.10  (é3ms1 @913% et al,, 2557)
Trudlosu Ningdu 136.34  (Zhou et al,, 2010)
Sanhuang
fuledluiize Nigerian local 159.47 (Oleforuh-okoleh, 2011)
dminlivemsn  litudledlve GIRIEN 3850 @y Tuan uazams,
2534)
(Wassonsw) fuilodluiite Nigerian local 30.62  (Oleforuh-okoleh, 2011)
vveinla TAlumg 4777 @u TUINT uazAMEY,
2534)
(Wasmnansy) Tiulesludise Nigerian local 36.51  (Oleforuh-okoleh, 2011)
In' ‘Wdy UL ®3  Native chicken 39.00(Buctot & Espina, 2015)
WauTud
IAfudlositha  Chicken Sakini 44.56 ~ (Sapkota &, N.R. Devkota,

2017)

Inlvaneiugmenisandulalengnimuiwasdsuusalilinslinandnlyluszozina

536590U waziinslinandnlygs WnelnlvaneiusmenisAidwiunandnlinelniesyd
87.51 - 96.71 WosiGud (Taudinn , 2557; Hea uazlnlue, 2558; N1ua1 wazany, 2559;

Qe wardsay, 2561) Fefldwounandnlisionn 24 Weswsioyn (Gjorgovska et al., 2016)
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a1gmshilirlaausnaglugiesening 135 - 161.80 u (F9as3A uazauy, 2559; 5159nd,
2559) LLazﬁu"mﬂ’ﬂlﬂfLaﬁlaaq'lusn"mszm'n 55 — 67.53 nTusanNes (Uuain1, 2557;
Englmaierova et al., 2014; n3A uaglwlyn, 2558; 5157Ne, 2559; NuAT UagAs, 2559;

Gjorgovska et al., 2016; 1UF1 LagATaY, 2561) (715799 2)

= % a I I I v IR
n13199 2 nslvinandnlilulilvaneiugnisnisianeiiugengeg

ANy U5891115 ARRY D999

1A

FuuNananlfal (Wasud) Infugdenusn 87.51  (Jausimn yinvuuyi, 2554)
Inlewuggnusd - 87.75 (N dsuidudl uay
Mg, 2559)
Ialoiugdiiusag 9050 (adlen Swannsaiiniy
Wag IIFU Wug lan,

2561)

Iuunandnluroyn (Wewoyn) LAy Hisex Brown — 24.00  (Gjorgovska et al., 2016)

o1y shilunesn (3u) InWuglsnloduaud  161.00 (Thanthip, 2016)

0

IAvuswasimsen 161.00

(%

9
g
Avugiangasuu  135.00
4
3
9

—

umtinly (Wesrensu) Inwugdeusnau 59.04  (Uaudimn vinauud, 2554)
nlel Hisex Brown 60.10  (Englmaierova et al,
2014)

lnuglsnleduaud — 55.00 - (Thanthip, 2016)
InugnadvSen 55.00

lnfugidneasuwin - 62.00

Inloiug@nusag 6225 (U deud udl way

ALY, 2559)
Inlal Hisex Brown 67.53  (Gjorgovska et al., 2016)
Inleiug@fiuaayd 5698  (yndien Syannsadaniy
way §34u Wuglann,

2561)
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2.4 M3UFUUTINUSUUUAALAN (conventional breeding)

(%
v 6 v a

N15USUUTIRUGLUUAGLAY AD NITARLABNENIIINNITLARIDBNYBIENBEUIING

]
[

(phenotype) uardoyanus Uszif (pedigree) uriognslsfiniu dnwaenisuantoanaziy
a8 TUdNSNavaIiugnIsu (genetic) TIuAUBNSNALLBIAINFIWINGDH (environment) N3
Uszliuiugnssulaemstiuiindnvaedsingsiuiutetanuguseiinisuantesn wagin

Tayaluuszidunugnssuialilaf1AmAINISHaNRUS (estimated breeding value, EBV)

Y 9
[

U =2 A [ a‘::l'd 1 [y d' < 1 (Y 6 d' 1 ] ]
NnUuIAAGeNdninlia EBV vesdnuaeiaulaguluneuniiug ieaenaaiugnssulugs
Jusioly TadninveInsUsuUITuguUURaAY fie Aadldsseviiaiuiu Weandaalin1siAy
ﬁuﬁﬂﬁﬁayjﬁﬂ’l‘JLLﬂm@@ﬂ“U@\iﬁJ@ﬁ‘ﬁE)'LJ LLaz‘V]i’]“U5@5’1Wﬂﬁqﬂiiumaﬂﬁﬁl’j 99¥a@111501UN
Uszuliuan EBV 19 (Promket et al., 2013; ANIY BUNTTITY, 2556) WAEINITTIBNUAIENT
Wugnssu (heritability, h?) vasdnwaznisiinandalilulniuilos Awanslumsei 3 Faay

Y P2 Y [y} [ v a = a 1 1
wanslmiuladn andnsiugnisuvesanvaglinandalviimumunandaeiidiegsening 0.15

aa

~ 0.43 uansbiliiudn dnvasnishinandnluldvsnaniiugnssy 15 - 43 wWesidud iy

A1319% 3 GAF1MUENTIY (heritability, h?) vasnslinandalululnfiuiies

anwaly oRTNUTNTIY 91984

uuNananlinel 0.26 (Kunhareang et al., 2012)

0.16 (Niknafs et al., 2012)

0.15 (gl fumna, 2556)

0.29 (Boonkum et al.,, 2013)

0.34 (NUALY1INTE WaTALLY, 2558)
a1gnashilanaausn 0.16 (Niknafs et al., 2012)

0.20 (NUN LININE BATAMY, 2558)
dhvinlevloausn 0.43 (Niknafs et al., 2012)

0.40 (MUN L1 B1INIE WAz, 2558)
twdnla 0.43 (Niknafs et al., 2012)

2.5 AnavdunusnisiugnIsuvesaneansinananlukazszuuiuiuguasla
Aranduiud Ao unsd@nwiienisauduiusseninsdnyaenisuansesn 2

dnwaie Taed Correlation Coefficient (r) %158 A1EUUILANS andunus LJudI1U% 04
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AMUAUNUST FeAduUseansandunusasiniegsening -1.0 89 +1.0 FarndiA1lnga -1.0

[y

8
Y
[ 1 a o ¥ a0 ¥
SAUBE1NN I ULTIRSIA UL wndlalng

Tumneauindnuaia 2 §nvay fanuduiy
+1.0 Huminerudn Snwaizia 2 dneay fnnuduiusiulaensiognann wagsnilandy
0 tumnenau Snwaiia 2 dnwae ideadusiBadunsesotiy
AaVdINUEVeINUEN TN SEnINE Y N1sINaREn [Ysiean vz SIS ulaLay
srUUAUiuguadln 91NN1559U5eNaTS Aanduiusvaslnsenindnvuensiinandnaly
LazN1sSRLIakanNaduIn InellAegluyiesening 0.11 - 0.29 (Dana et al., 2011;
Magothe et al., 2007; Niknafs et al., 2012; Zonuz et al., 2013) LAZANENTUNUS TLRIN
anvauensiRanEn lduazseuuduiuguadlninananaidauin g uieliu lnedareglugae
5211374 0.167 — 0.230 (Chao & Lee, 2001; Orunmuyi et al.,, 2007) (1151371 4) & uansl

o

wiwdmniinisusulgeiudlulninandnlen svdwalilndinisiasaivlauazsyuuduiu

2N

PReuluaae

A1319% 4 AranduTusaugNIINSERINNd Yz s INanEs [isiednwaEn ST yAULe

LaESEUUAUNLYRalA

anuy Useang AR UGN 91989
WugnIsu
N9 Chicken in Kenyo +0.110 (Magothe et al., 2007)
L3gLeule
(‘131‘1/1‘11?1(51’3) Horro chicken +0.150 (Dana et al., 2011)
Native chicken-in Isan +0.290 (Niknafs et al., 2012)
Native chicken in Isan + 0.140 (Zonuz et al., 2013)
JEUUAUNUG  Native chicken in + 0.167 (Ngu, 2016)
Taiwan
Rhode Island. chicken + 0.230 (Orunmuyi et -~ al,
2007)o

2.6 NM1IAALAANLAEAS Marker assisted selection (MAS)
Marker assisted selection A83§A15tUNITAALA BN W UG d7T 1A8NI1TATIIN
LASDINUNERUGNTIU (genetic marker) MiuBunsaTudiuvesdowe Ndanuduiusiv

anvaigiaula Ine gene marker MAAITANNTINTIIMIAOE TneldiEnsnsiesUuRng
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o '
& & =

waliansranuBumaiives danudululdgunnidaiduasidunauleegluuiionug

Tudagiudnusulsaiugdnianunsald gene marker Yaglunisdniandnd dslunisdndan

¥ aa

Aa838 MAS @unsadalaludnivnyaeens wazaunsadnidanlaegisuaugunszidunis
AnLianandeyaniugnssuvedniudazii venantudaunsaiiteyadlulndithunsiy
Uszillunauansuauiuglalaeivualidlulndidudvinansd (fixed effect) lngldaunis

Y9z NULLUGUNNLNTY (511 FS29A%8, 2550)

2.7 mallAneRUanWUgAEAS (molecular technique)

guiifeidesiuanyuzene gniunfnyinliunainvang (polymorphism) Lite

E %4

Aumdadanliidy senetic maker MwiUgNIsN FuinannsasuLUasUBIERUUAUY
aeRL oW TNTUWEeana191NUNG IR LSININNTZUIUNTENBVIDANINUTNTTULAY
a Yo a & ! A g | PN vl PN | A& a
ansafalanuatduensludunidubunezdiunlilidu msvdsuwdasiudruimduiu g
denasiadnuaenIiugnIsukagy binA N NAYeIaN Yl IINY (phenotype) N3

Wawmadaniwuiugmansluena @aunsansiamianuulsusiumeiugnssuniely

o
v @

U5891N5 WagANLUTUTIUNIINUINSITMAATENINUTEYINT LA AIHUI N5l genetic

[y

marker WOANIFIUALIVDITUNAIUANNITHANIBBNVBITNWEAIY NEIAYNILATYFAT

4 «a

lnuAnaudAved genetic marker #siArsAesd msUNILY genetic marker WiaAALADN

U 2

dnivTomunudnuusivingiaulafe genetic marker Midanldodlidima donns
LanseenvesdneaizUsIng dedulvaiduuinnues DNA a8y (noncoding DNA) uay
genetic marker AsEANudUTLSAUANuaETIdRINsAndonlay cenetic marker usazwiln
ﬁﬂmauﬂ’ﬁLLazé’ﬂwmzﬁLmﬂdNﬁ’u (Promket et al;; 2013)wmaAllAlUA1SASIANT genetic

marker dfeAuatswade A9l

2.7.1 wAlA Restriction Frasment Length Polymorphism (RFLP)
Juwmadlafilduannisves sequence polymorphism dadadulusiauiiouievesdu
Tudelldin luvn9asinsiAa polymorphism %158 mutation 71tAnT Wwludlusniuvinliiia

[

NSRS ULUAIADAILIALANSARIINTG (restriction site) Vawaulaifnamie (restriction

enzyme) I iadduAiduLeLin mutation A1 vilviluanunsagndnsieeulasidadnmele

' '
v a aaa a

Mnanwarilpaihbiaefiduevesdufiadnainddldinngnieuleddals sxfivuindnnd

aefdueveIdulfedfutNatnanddidinndldiuiinluaiunsadnaioeulaiviamedfud

19 auwaneslumugveIEsflduesianedfundameaeulesl dgasnmwizvdafediu
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7158071 RFLP (Restriction Fragment Length Polymorphism) And il esainiianas

Wasuuaswesvauaualuaefidue (Nakkuntod & Kongbungkerd, 2015)

2.7.2 wala Single Nucleotide Polymorphism (SNP)

single nucleotide polymorphism 19@1e931 SNPAduAMuuUsHumanate nna

Ly

#ugn33% (genetic polymorphism) JUkuuia Iag SNP 1upuuanaeiuresdduiug 1

]

ALY LALLDNANTUT SNP MAATUNRANYS FnLITIuiU ANFULUUIBIAULANAS
a o w a g A | ) a g A aAda &
YDINITLILIAIAULUAUUANALOULD 7158AT1 haplotype 81U18ALIULD VBIAILTINALLIAU
lassaieniinainnsisesdanuvestpilelnd Afa 4 via Aowanguiasy (purine)
oA aeftlu (A) waznniiu (G) Auvanguln3dau (pyrimidine) lawa lelndu (C) wazlniiu

SAaa a

(M) TuasTInvtanfeiy N151S89AIVIIRULUAUUALDULD LNUILMALDUAUTIVLA Wizl

'
1 =

V19U a g uiuauana i uly anuuana19diinannisunui alua (base-pair
substitution) @@ finTule 4 JULULAIINMISUNUNGWENS 4 ¥ia (N5HesA 19dlnaady,

2555)

2.7.3 walA Amplified fragment Length Polymorphisms (AFLP)
WJun1smsiam genetic marker Adnanafouleneoulaifng1nig (restriction
v A& = < a o aaa val &
enzyme) TiFuALd uadvuialan wazaiuisatiudnuiu Ineufisen PCR lad anuu
Mnsenrevioudldue 1y adapter ivansveaiauRidueAIINFILULIAAT LN
vosouleyl Fevimihadusundsdudinizees primer lunsvilisen PCR nsvin AFLP
agladuiulazrunfueunnas uludniunagia Seanunsalduenanuunnansasdly

[ N

Il Tudniusazisla ogaslsiniunastd AFLPATu gene marker fidedfin Ae JULuuves

wauALauLe danuvainvaiegenntudad waglisunsasenanuuandesznindninigu

AN homozygous e heterozygous (Haseeb Malik et al., 2018)

2.8 nalansiinauvesdy Dopamine Receptor D2 type (DRD2) wazdu Vasoactive

Intestinal Peptide (VIP) Tudadizan
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2.8.1 nalnn199191u2838U Dopamine receptor D2 type (DRD2)

Tannfiu (dopamine) viwti1iiiduansdoUsgam (neurotransmitter) ABENT2 AL
Fa5ulannfiy (dopamine recepton) @adugasluuuszam (neurohormone) findsu191n
dupsdiulalunanda (hypothalamus) vmthindudnismdslusuaniiu (prolactin) a1nsiay
Teaunsdiunin (anterior pituitary) LLazé'J’Ué‘T’qmiw%mﬁ’wuwmizuuﬁuﬁuﬁ:ﬁﬁwu'm
drfysoniswamnsaly waznszuiuni519ly Tnen15udsans dopamine deouldauadluds
sioullanasdamih gndnvndaensdadiuseulfaves dwmavilsesdulusuanfudiugsdu
uLAinN1IE hyperprolactinemia ba vilvinsvitauesssuuduiiug tinan1iesalaviiau
WANT DAL IUNIUNITNE VB gonadotrophin-releasing hormone (GnRH) wasdudinig

waa follicle stimulating hormone (FSH) kazgo3lau Luteinizing hormone (LH) dopamine

'
£ =

ﬁmi’e)@ﬂi]%ﬁ§ﬂLL§x‘11‘lJﬂ’ﬁ€fU§ﬁﬂ’ﬁﬁ\iLﬂﬁ’]%ﬁ vitellogenin (Vo) Faudulusiu  fla¥reannie
milaunuiedeaiielurensrunisld wlaunueisaazadlusiueiad  Wognnzdu
ngesluungualissosd laun sasluuina (sex hormone) 19U soslauy  Lealnsiau
(estrogen) kazdes luuaLNALBlTU (testosterone) 885 luUINNABUNNINLAAIUUDN
(adrenal cortex) 17 waalaaimelsu (aldosterone) AosAzaa (cortisol) sAustaInnfiud

(vitamin D) (3N5 915U8NUUY LasBINS Ailuna, 2557)

2.8.2 nalnN19v191uv898U Vasoactive Intestinal Peptide (VIP)

Mauondin Sumaiusa wdulngd (vasoactive intestinal peptide) 1 ugosluud
nszduNIasedstusanvesdeudldidn uazdudinsasnsnindelunszimzeis ¥l
vasaidendp@mnEMIveneilisgans nmlunisadeutisarmadigaduudmnndy
Sadansgdunsvdedulutesraesesdndifesgniteun wasdefunummiinilunisnsedu
nsndseesluulusuaniuaindenlianss (hypothalamus) se3luulusuaniuasgnnds
910 lactotroph cell vasesldanasaunlilisoiluuiinisvdssenumnniiuly iean
M esenslautug Lﬁaaaﬂmuﬁuﬁ’mw%aaﬂqm%(asifmamyjiﬁﬁl,l,é’aﬁai’mzuﬂ’mmEJ
U MIsmuANMEndsseslin follicle stimulating hormone (FSH) annsesldauesdumii
Fafloferzidvane Ae Selduasdndiweilly azviliuusslafnnsiannvosqily wagisedu
sofluwealnsauludengstu seivvasseiluvealsiau  Afistudesdnalududanis
wdagesluy FSH anseuldaussdiunth uazaesluu sonadoytrophin-releasing hormone

(GnRH) nanesdiulglustaniia (Yupaporn et al., 2005)
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2.9 #u Dopamine Receptor D2 type (DRD2) wazdu Vasoactive Intestinal Peptide

(VIP) siaanueauznis inananlululnnuiias

AINNSANWIANUAUNUSVDITU DRD2 wazdu VIP foanuwuznisivnananlyvasln

fudles wudn dmsldmaiia PCR-RFLP lun1snsivaeuguwuudlulvdvesgu DRD2 uavdy

VIP Ing8u DRD2 Niisuwnisfiansgeuladandinig 3 sfia WA BseGl, Hinfl wag Tatl

wazdu VIP Aflaunusndnneieuleddngnnig 4 9ia lawun Tagl, Apol, Hinfl wag Vspl

(Ngu, 2016; Trong Ngu et al., 2015; Yunjie et al., 2010; Zhou et al., 2010) (Gl’]i%‘i‘ﬁl 5)

A15797 5 N3N Primer 8 Dopamine Receptor D2 type (DRD2) kazfu Vasoactive

Intestinal Peptide (VIP) sioanwuznisiinananlulngldivaila PCR-RFLP

Bu primer forward (5™-3") primer reverse (5-3") wada  woulwl 971999
DRD2  agcagccatcttcacgtgge ttgagagecttgctccagttcc PCR- Hinfl (Yunjie et al,
RFLP 2010)
caacagtggggacaggaac Ccacccagggcatgaccaga PCR- Tat
RFLP
tgcacataaaagcccactcactg  gcctgagctgsteggess PCR- BseGl
RFLP
tccctgagetgcetgttsg ccccattgtgctccagaccc PCR- BseGl
RFLP
tgcacataaaagcccactcactg  gectgagctegteggggs PCR- BseGl (Trong Ngu et al,,
RFLP 2015)
tecacataaaagcccactcactg ecctgagctggteggggs PCR- BseGl (Ngu, 2016)
RFLP
VIP ggtcgtactggcctatatcatge - ggcaataatcagacccaggtaact  PCR- Tagl (Zhou et al., 2010)
RFLP
gcttggactgatgegtactt gtatcactgcaaatgctctg PCR- Apol
RFLP
gcttggactgatgegtactt gtatcactgcaaatgctctg PCR- Hinfl (Trong Neu et al,,
RFLP 2015)
gaaacccatctcagtcatecta  accacctatttttccttttctac PCR- Vspl
RFLP
gaaacccatctcagtcatccta accacctatttttccttttctac PCR- Vspl (Ngu, 2016)

RFLP
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Fedinszsinuduiusueadiu DRD2 wazdu VIP dednwaiznislvinandnlvvedla
fludios wuin Mmada PCR - RFLP Tunisnsivasusuuuuilulnduesdu DRD2 uazdu VIP
Tagdu DRD2 wugUuuudlulnduuy TT TC Wag CC Afmnuduiusiudnuazongnslnly
wloausn nwaizduiunardnlvfl 20 dUa 9l uardnuaizduaunandaluf 300 Ju ads
wugUuuudlulnduuy GG AG way GG Ailnuduiusiudnwaizengnisllaesusn uaz
dnwazduNanaaleil 300 Su

B VIP fimuguuuudlulnd 3 sUluv Ae DD DI wag Il Afimimduiusiudnuazeny
mslilanlasusn wazdnumzsuaunandaladl 90 - 300 $u uenaintudmuzUuuuIlulnd
WUy TT TC wag CC Aflmnudsiusfudnuasdnounananlon 20 dawi wagguuuy 3
Tulnid TT GT wag GG Aflanuduiusiudnuareignslvliveausn wazdnwauydiuiu
Nawamlﬂiﬁ 300 Ju (Trong Ngu et al,, 2015; H. Xu et al,, 2011; H. P. Xu et al., 2011; Yunjie

et al.,, 2010) (mifmﬁ 6)

A15197 6 ANLdNTUSTeIEY Dopamine Receptor D2 type (DRD2) wazfu Vasoactive

Intestinal Peptide (VIP) Aadnwazn1slikanan e

gu anwy Nulnd UseeIng £1994

DRD2 T TC cC
o1gmabilavlaansn (Fu) 136.00 13570 140.70 NDH (Yunjie et al., 2010)
SuauRanEalY (300 Tu) 113.60 115.10 125.50
o1gmsliluviaansn (Fu) 119.20 126.20..12320 NDH (H. Xu et al,, 2011)
Sunanaala (300 1) 124.64  92.83 94.03  NDH (H. P. Xu et al,

2011)
Fruaunananly (Woe/M2/20 2600  50.70 . 4530 . Noi Ngu et al. (2015)
FUnnaa) chicken
GG AG AA

p1gn1siluneusn () 13570 136.30~ 137.30. NDH (Yunjie et al., 2010)
TnuNanaaly (300 1) 113.30.114.60  124.20

VIP DD ID I
a1gn1silunaausn () 13030 136.14 13569 NDH (Zhou et al., 2010)

Frurunandaly (90 B9 300 Ju) 124.09 11593 111.83

T TC cC
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Trurunananly (Wee/d2/20 4990 4060 4590  Noi (Trong Ngu et al,
dUme) chicken 2015)

NDH (H. Xu et al., 2011)
(H. P. Xu et al,
2011)

a1gn1silunasusn ()

Fruunandnly (30 93 i
N

NUYLAA: ND du Sanhuang ch D: insertion-deletion;

DD: deletion-deletion |




unil 3

A5N15AIUNIIY

3.1 NUNAaIN 1 NAVRIANIUAMUIUAUANS (Temperature Humidity Index, THI)

[

seanwarn1slinananlyluliussgneandedmisnewuglian

3.1.1 nauegeUszwns uavdauanldlunisnm
=2 = a a v oA 4 o o o«
n1sAnetuaselidun1snsiraeudninavesrdvilanuT udusivg (Temperature
Humidity Index, THI) stednuaznisianandnlvluliussgmamdissindaneiuglunn Tngly

Toyanandnlyvasinuszgmieindedduiagiugluanidssuunssdudanes dgUwuunis

fa o o (% [

HANTUSLUURENWIEY 91U7U 300 A3 Anglalsaseussuuile anAudideuasUnsanugdnd

a 1 o U 1 % o =l 1
Weaslnd 91nedulnee Jandineslu

3.1.2 pMsinudeyasnvanislinanaatlululivssavnsindedntaneiuglnn

< % o v} [ v a 1 1 1 o = 1 1y 1
nsiudeyadmivdneaenstunananldveslnuszgneaideslmianeiuglinn

fa o/

lpanduiindnwaensiinandaliuvunedy 1naudidowasinssmiugdnilesdud dune
dulneg JITATo9lnl UsEnaunie anwazdIntna Ll olilaneansn anuueIulIu

nandaly 270 Ju dnvauzorgdialnlunowsn anvaguminlanesn dnvuzuninly

LY

wazKandnlUsaon n1sAwuiaYliamTuduTvslYTayagunnliarAuTuINATY
il

anfloaingwdeslval Jwdngedl Fadinstuiinatngamaivuusedulugiwiaiudlaly

nanasla

3.1.3 NMTLATICANIEDR

(%
} 4 1 v A I~

ATV DUAANRT T UNANAUTUFUANS (Temperature Humidity Index, THI) 79

aunnseieluil
THI =T4 - [0.55 x (RH/100)] x [Ty — 58]

= o I ! a = I ! & o v ¢ f = (3
Wafvua Ty A9 A19MQil (eerwaidea) uay RH A AANUYUANINS (Uosidus)
wasInAIIAT THE danguan THI wuseanlaidu 4 ngu (Mader et al., 2006) ¢l
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THI1 is THI < 70
THI2 is < 74 THI > 70
THI3'is < 78 THI >74
THI4 is THI > 78

a v

AnsgaadeteyadnuuznThinaninly Ineyar1ds PROC MEANS 3iA519

v g
a IS) LY U s

anSnavesAwvloungiinnududuinsaeuszansamlunisinandnly lngldyndnd,

Y
[ [ “

PROC GLM msitasigsivianualdlusinsudniagy SAS (SAS, 2002) Tawpamsanfnnlaly

N19ATIN BVENaveaeiugsiaUssansamlunsinandaly Asauns

Yi=H+Bi+e
a
WD
¢ R AnwaENSiRanan
U R ANLRAYTILVDIANWUL NS HANAALY
R 9 ananaLiiosnUadumil (fixed effect) laun Adwtanmgil
-’-&J U U &
ANMUTUAUNNS
e Mg ANUAIALATOU

3.2 MUNAABNT 2 AUFURUSUBITY Dopamine Receptor D2 type (DRD2) wazdu
Vasoactive Intestinal Peptide (VIP) siaanuaiznslvinandnlivasliuszgnias

Weslmisnawuglian

3.2.1 naufegnaUsEns ez deyaildlunsinw
nsdnwiluassiiunianseaeuanuduiuszuuuuilulndvesdu Dopamine
Receptor D2 type (DRD2) Lagdiu Vasoactive Intestinal Peptide (VIP) Aaanwazn1stiig
waglly yinsAnyuliuszgmeinBeddaianeiusiinn nelAuiiusidesounsafudaie:

a v 6 = o v L= a fa o o [
HNTINFUWUIUUUNEFNLNGU 1UIU 281 ¢ n1elalsaseussuuln %WﬂQUUQQULLagUWEQ‘WU

>Na

U & 1 o U 1 L U = 1
el onnedulined Ssninedivg
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3.2.2 naivfeyadnvarnshinandslululivszgmeindesdnianeiuglunn
nsivtayadmniudnvagnishirandnlvvedlnussgmeandedundaeiugluan
landuiindnwaenisiinandaliuuusedy naudidowasinsemiugdnilesdud dune
Futimes Semiadedl Usenausae dnvagimindad elilivesusn Snwagdiuay
wandnly Snvuzorgdlelilivesusn nvasdwiinlivlesuan dnwardmiinly wasnandn

lusaiau

3.2.3 nawivsegadeniitoain DNA
2 o ! = ! ' o o | o ! v o P
\Nudegadenlivsegisidednianeiuglinn 1dlumsadafidue 1ensiam
suwuuilulvdvesdu DRD2 uazdu VIP Ingnsinnsiienusiindnusuna 1 - 2 1adans/dn
lavaoaiudaegis (test tube) Inafl 0.5 M EDTA (Ethylene diamine tetrameric acid) ¢
100 lulpsdas wedesiudenudsi waziilliiuinwifionmgl ¢ asewaded Wiesenis

afim genomic DNA

3.2.4 ANF@ANA genomic DNA

¥nsain eenomic DNA Tne3smsmeteludl iesn DNA ludenvesdnidnasdl
ogluiiadiaionviuaziinfonuns fuduisgaidanusuns 50 lulasdns ldvasn 1.5
fladans Wt sunnsiselnde Usunms 1,000 lulasans werlddnfuse3inng vortex
Wil dumieeennuidiseu 3,000 rpm wiu 5 und wdlaile Ghioma 2 ade) Ha
20% SDS Usuas 70 lulasdnsg, 1% Proteinase K Usnns 25 lulpsans, 7.5M Na-acetate
USums 50 lulasans way 5M GUHCL Usunms 625 lalasans wauliminnusiedsnis vortex
ﬁﬂlUQquQWQﬂaU@uqquﬁﬁqm‘mqﬁ 60 pergaLded 1Wuna 3-6 49l andutumies
feANSasau 14,000 rpmlunan 5 wiil gedulalanasnlvnd Usuns 600 lulasing
ntuia Absolute Isopropanol U31a5 600 lalasans weawwng Inansidfuaudiu
arnauRleue uathluduisaerausisey 14,000 rpm U5 1991 Hannnznaufiou
10 WidnlanaumdoBlanaznaumidule W 75% Ethanol Uuns 500 lulasans iiedns
aznoumewe waathlutumissagainuigiseu 14,000 rpm Wwaan 1 undl waladna
widslilamenzneu (4 2 A% Renznouliuis nasmenouLtLdfuansazans TE buffer
(10 mM Tris-HCL, 1mM EDTA) USu1915 30-50 lulasans (S?J'yuasuj'ﬁ'w%mmmﬂauﬁé‘uw)

ntuhluvnigumgll 37 esrnwaided Tu water bath WWuatuny 3-6 43lue ndsantiu
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Juwiesiiemusaseu 14,000 rpm Wy 5 Wil geaulannTIvdeUaMNINALO DAY

a
LAY nano drop

3.2.5 NINTINABUUTNIN UagALAMABLEMETBNTInAnANGuLa
nsasvgdeuUSuIuROueNaials feln3es nano drop Liosanlusiu waznsn
11AABNAANAUYIEINLAINENIAFUANNY NIATIAGBNAANANLANLINANE1IAAUE R

'
= A a a

Uszana 260 luiuns diulusiuganiunatgIniiniue1iniugegauszunn 280 unly

Y Y

Laa v

a I a v a a aa a & a
1AS ansazangRRuUaeRUTANSNdauILty 50 lulasdny/adans asllrmganauuai
1M1UYMAAY 260 UTWLAT WU 1 A1dnsidIuganfiuLas A260 : A280 a1u13at1un
a 6 1 a @ = dg‘, v = =l 6 @@ & 1 (Y] 1
Anseinansaraneouteinisuuileumglusiunseaisiouendoll lInesnsnaiu A260 :
A280 999813ALANLAOUUTANEAITRYTENIN 1.8 - 1.9 d11nndn 1.9 uanaidwleuens
DuLe a1eendn 1.8 wanainluileulusiy geiiisnisaail

1) WisefIg19RBue wastANansazate TE buffer 31w 20 lulasans asluluus
avviaen

2) \UatA3e3 nano drop Liawadaensya1waniz anuuge TE buffer ienealdi
WIadunis set bank

2 o v < & a a a !

3) 1¥aviarensEA eIy Intugeaue Usuns 1 lulasdes lunaesnvenld
in wedarmganfuuaindainueinay 260 wiluuns uay 280 Wiluuns 9NTus Y
ALandluiAses wazanunsaAMmaIINtulaggns GV, = GV,

4) dadueiinnudutuuiniiuluanunsasilmieanald laeniswiia TE buffer wie

Usuanududuresidueudasnasn Wilusanaaududuvinduyniaen (Sujirachato et

al., 2020)

3.2.6 MaiRULI By Dopamine Receptor D2 type (DRD2) taztiu Vasoactive
Intestinal-Peptide (VIP) luniaonnaaed (polymerase chain reaction; PCR)
B3dUsTNOUAT 9 YvatsTidlun s NS InaRBuledels PCR Usgnaue 3o
DNA thermal cycler, DNA § ULUU (DNA template), PCR buffer, Thermostable DNA
polymerase (tag DNA polymerase) LﬁuLauI%ﬂﬁﬂzLﬁﬂﬂﬁﬁ'%m, Deoxynucleotide 4 i
(dNTP) #ie dATP, dCTP, dGTP uaw dTTP, Yindulfife uag Primers 2 wiln Ao Forward

primer Wag Reverse primer Aadl
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d1m15uU DRD2 (Trong Ngu et al., 2015)

Primer 1 Forward: 5 tgcacataaaagcccactcactg 3’
Primer 2 Reverse: 5 gcctgagctgstggeges 3
dmu VIP (Ngu, 2016)

Primer 1 Forward: 5 gaaacccatctcagtcatccta 3°

Primer 2 Reverse: 5" accacctatttttccttttctac 3

szumaumiﬁmﬁﬁ%fm PCR %0981 DRD2 wazéiu VIP (Chaiwong & Sistayanarain, 2012;
g1lnasse udugns wardusde a3z, 2530) nauarsazarslunaen PCR lnold DNA
template U3unas 1 lulasdns, 1.5 mM MgCl, USu1ms 0.8 Tulasans, 1.0 U Tag DNA
polymerase Us171915 0.1 lunsans, 100 pM dNTP USuns 1 lulasans, 12.5 pmol primer
forward Usu1ns 1 lulasans waz12.5 pmol primer reverse Usuaas 1 lulasans 5w
Usuastianun 10 lulasans 91nduthmaen PCR Aiflasavanenaudenann ldaduaios

DNA thermal cycler anntusslusingu At

Initial denaturation fgamgdl 94°C \Huan 3 wifl S 1w 30 soU

gamall 94°C Wunan 45 3udi

=p

Denaturation

aaungdl 60°C WWua 1 Wil (Bu DRD2)

=p

Primer annering

=>

aaungl 58°C WJuwian 1 Wil (Bu VIP)

Final extension figamndl 72°C \unan 10 Wil

3.2.7 n1snsiaaeusuuuuilulndyesdy Dopamine Receptor D2 type (DRD2) wag
Bu Vasoactive Intestinal Peptide (VIP) m8inALdA Restriction Fragment Length
Polymorphism (RFLP)
T9natia. Restriction Fragment Length Polymorphism (RFLP) Tun1sns133tas1ey
sUnuudlulnduesdu DROZ uazdu VIP Tagld PCR product fildnnmsiigdiurumidue

Y

AnmgloultlAndnag (restriction enzyme) 1 %iln asil 81 DRD2 annlstoulesl BseGl

[

= v Y L4 a o | % o L3 dy
wazdu VIP Analeleuloyl Vspl Tnedlfunuan1sananns1zvesoulydnal

wulas] BseG! inmsimvaseulusiisum 5' GGATG"NN 3'
3' CCTAC"NN 5'
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uled Vspl insdnvesioulediieunis 5' AT'TAAT 3'
3 TAAT'TA 5
Fnsnsnsvinseigusuuilulndeesdu DRD2 wazdu VIP

§1 DRD2 dnsnaraulasl BseGl

1. PCR reaction mixture 10 pL (~0.1-0.5 pg of DNA)
2 nuclease-free water 18 pL

3. 10X Buffer Tango™ 2 uL

4 BseGl enzyme 1-2 pL

(% '

waanntu Wlluniigamall 55 esraidea [Wuan 1-16 Falug

gu VIP ansmeteulyl Vspl

1. PCR reaction mixture 10 pL (~0.1-0.5 pg of DNA)
2 nuclease-free water 18 L

3. 10X Buffer O 2 pL

4 Vspl enzyme 1-2 L

(%

vsaniu thludufigamgdl 37 ssrwaidea iunan 1-16 Falus
3.2.8 pvaeusUuuLilulndfeiaiesusnansiugnssusnelai (Gel
Electrophoresis)
1. 138U 2 % agarose gel
2. 0.5x TAE buffer
3. Gel star 10,000x (stock)
4. 100 bp ladder marker DNA
5. 6x loading dye
6. DNA 71 i 1udrupaunisldinaia Restriction Fragment Length Polymorphism

(RFLP) Tnansimmadulasddnng (restriction enzyme)

W38 agarose U3ums 2 n3u azanglu 0.5X TAE buffer Tulausnnms 100 ledans
hlvgulululasviitelifansazaneiionmgll 450 ssrwadea 1Wuan 30-45 Juit auni
waarldlifingnau ndsnduinaiiazaisuds Wilgumgiszan 50 ssmuuaifoa uay
il cel star U313 3-5 lalasans azangaudniuiudmannan eliauniteaaviendn

dlowaiwndafud lififin 0.5x TAE buffer auvaswan wazuen 100 bp ladder

marker DNA a2 DNA 1iald1un150579@0UtuIAv9I8 um e ue ANIudunaunisidimaia
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Restriction Fragment Length Polymorphism (RFLP) Tagn1saam 1818 uled 91in1g
(restriction enzyme) §aud DNA ¢a8l 6x loading dye ntuvenatluwsazay vguay 1
F19819 wazdawn3 e gel Electrophoresis faanseualiiin 80 Taad 1wiaan 20 wndi

aINUUwuRaNnsIsdeulkuURluindvesel DRD2 wavtu VIP aelduase?

3.2.9 NS WAIITINIADH
a & Av o pRpae 5
A5 IATIZIALDDAA]E kazAuDdlulnd
na9InnsIvaeuiULuudlulnduesdu DRD2 uazdu VIP lulnusegmisindesln
aneuslinnAsUNNAEInTIEimANdgada wazaudilulnduesdu DRD2 uazgu VIP

A1UIV8Y Falconer and Mackay (1996) Asaun1s

AMuDIlulnd (genotype frequency) = P Inilulndnnvun

FUUFR IR

a A

Ao a ° Y o
AUneaaa (allele frequency) IUIUDAIANNTNUA

[

uIudaianamug
Iinswiirad sdoyadnuuznislinandsld Tneyad1ds PROC MEANS 3iasnsi
mnuduiusyeaguuuuilulndseussansamlunislyinandnly Tasldyadds PROC GLM
TUsunsudi§agu SAS (SAS, 2002) Tuinanisad@dldlunsinsiedt SnSnavesaneiugso

UszanSanlunisivinanasnla fdeaunis

Yy=H+Bit+e
A
\ilo
Y, Ao anvaznshinandnly
U fio | ALRRYTINTRBNYMNENTIINaNEA LY
B fie dviswallieanndadensil (fixed effect) laun suuuuilulnd

vo48u DRD2 warjuwuuilulndvesdu viP

e, Mg ANUAATALATOU
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uni 4

NANISNAADY hazanusiy

4.1 uneassii 1 NavasAfulANUTUENNNS (Temperature Humidity Index (THI))

[

seanwazn1Tinanaalylulivssgmeandedmisnenuglian

INNITANYINUIT ﬁﬂwmmjmﬁfﬂﬁaLL:u'lﬂ'Lﬁ@lﬁlﬁﬁ/\laumﬂﬁﬁ%aﬁaaﬁ 1,930.87
nu ongiielilinpausninty 153.81 Ju fiwnldwesusnivindu 33.80 n¥u Taedhiiniin
Tiiniu 44.80 N3y fsuiunandnlaf 270 Su uasnandnluiedess 1 Weu Wiy 173.92
Wod way 14.49 Wea mudFy (5197t 7) drmtindaveslddiolilineusnvesliuiios
WApiiy 1,850 ndu twnuallAdialslnesusnmindu 2,372 afa (Soipeth et al., 2017;
UUNNIUA AUKAT waziduna ygida, 2560 audnu) engnisiiluneusnvesliusygnie
Fuvinfy 203 $u (Boonkum et al,, 2014) dwiinlanlausnvadlienefusiunasiiu 3853

N34 (Uu I wavAny, 2534)

= v a o a ) Y i ! o | Y
AN 7 SUE]QJ”aL%Q‘V\ﬁﬁmu’]maﬂaﬂ‘lﬂmgwﬁmaml% 270 YU %aﬂlﬂﬂﬁz@mﬁmLSUEJ\‘ﬂViiJmstuq

laimn
anwy ALade dudsavy  dwhan  Angean
mmsgm

Brunsuailidiollaveusn 1,930.87 19.35 1,075.00 2,482.00
(nsw)
oeidlelilamosusn (Fu) 153.81 11.75 12800  198.00
dminldrlasusa (n$) 33,80 5.94 1800  58.00
dandnld (nd) 44.80 3.05 3228 54.36
nananlTven 270 Su (Weq) 173.92 28.76 70.00  211.00
nananlinapou (Weg) 14.49 3.04 8.67 23.44

LA ANUE AINYUTUANG AvasgAingAdHananaATenvedli wazavll

g iluaz AU UFUNNSTENIINRBULNT 1AM Y LABUS AN U W.e. 2562 WUl ARl
a I = - = a awv

gaunNiuarANTUFNIMG (THN) luneuwiguasngan 80 (117 3) waraNauITeves

(Habeeb et al., 2018) A1vaIInIngfidmafonNAIenveIdnIUnADAINEINI 82 Aati
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lugasszgrliandainan Ysennsinussgmeaindedmiagiuglinn skilaSunansenuain
ANULASEALLBIINNAILTY
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RH (%) — — Critical Point

(%

A 3 NMsABuLUARUUT ANUTURTINS Againgd uazAwstiguniuazAINTY

L s

Funing 1wl we. 2562
Teyagamnndl AnuTuduing uavAnyieuvgiiuaraiuudurivg lugiaseu

a a

1UNIIAY D9 AUSUIAL W.A. 2562 Tun1s@Anw il LﬁUGEIJE]E;IJaIG]EJﬂSNaGWEJM’JVlEHL‘?I‘EJ\‘ISLWU'

9 9

Jaiadednl lnaiudeyagmumgiuaranududuinsuuuseiu wagdimnmuinaiAvil
goun)iuarANFUENIIvS dwandlumsnd 8 Usswelneudseandu 3 gania laun g9

I~ = ¥ A Ly & = I~
7“1 (LADUABIAN DINNIIAN ) 730U (lBUNUAINUS DI WO BAIAN) LAz (LhADU
figuieu fe Augew) Feluseuuwey Joumad uasArAvilouvgilarAuTuduinsgs

b

AanlaedAanviinu 31.23 996198L388 kay 80.45 M1UAINU LAZLABUSUINANT AR YT

9ounigdl kazANBUANTEN TaedAiu 66.89

9 Y
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A15199 8 annunaeulutaenisnaaadlud) w.e. 2562

Wwou il (°C) AIUFUFUTNG (%) THI

Y

ARRY  Awngn  Adgegn  Auade  Aege  AleNan

UNINAL 23.73 21.10 26.10 70.30 64.00 89.00 68.25
Qmmﬂ’ua‘ 25.33 23.30 27.00 56.70 49.00 67.00 71.48
fuAw 28.54 26.20 31.20 47.10 40.00 52.00 76.80
SUCTAI] 31.23 28.90 33.40 46.70 40.00 60.00 80.45
NHWNIAU 31.12 27.30 34.70 60.90 43.00 82.00 77.96
ﬁqmau 29.67 27.40 32.70 69.10 58.00 83.00 74.99
A3INHIAU 28.97 24.50 32.70 69.70 56.00 92.00 74.12
damey 27.37 24.90 29.20 81.80 67.00 91.00 70.80
Augey 27.77 25.40 29.50 75.30 66.00 85.00 72.05
AaAL 27.81 24.50 29.80 74.00 66.00 90.00 72.27
nyAINIEY  26.15 24.60 28.20 71.00 64.00 80.00 70.84
SuAY 22.28 17.70 25.40 67.20 49.00 78.00 66.89

Soudsnguuesen THE eanifiu 4 ngu &l THIL Ao THI < 70, THI2 Ao < 74 THI >
70, THI3 Aa < 78 THI >74 way THI4 Aa THI > 78 mﬂﬁ?ﬁmswﬁéw%wammﬂdm THI sians
Tinandaly wudr THIA fnsnadeeegdioliliveusnifianvindy 144,59 Yu Feflaany
uansingeg 1fiduddyiungu THIL THI2 uagTHI3 feneg.ialvlivlasusnivindu 161.40,
158.22 uay 156.17 30 pudidu uidnwagdmingaullddelilavesusn dwinlines
usn dwidnly wanAaly 270 Fu wognandalilade 1 Weu ludm uunnsisdunisaoluus
azngy THI (31971 9) YingAanansasihildifna wiasanlderagluseninadisanmgii
g9n91 36 T3 37 esmwaled Tnsanndeyaiiuandussnedl 8 wui1 guuglififfian was
onungifigeiian sbifedvesgumgiingd (Chalyabutr, 2004) WulFigaiiuan THIfigsiian
Iuna;uﬁ 4§ 80.45 @onnasIiuNI55189uTes (Habeeb et al., 2018) ﬁﬂzﬂ'ndwmﬁumgm
AngAflazdmanonaneaieaveslifrowiofinigan 82 July duu advigamgiauiy
fmsiadlideansenudenslinenanliuagsililniinaueen
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M13199 9 NaveINguAIAYilgaMIANNIUTTIMS donandnliluliuszgmadidediniang

Wugluan
anwaly ngu THI P-

1 2 3 4 value

dranindulldlelilunasusn 1,935.00 1,991.37 1,93855 1,868.16 0.83

(n3w)

ogulelvlunlaausn (Fu) 161.40° 158.22° 156.17% 144.59° <0.01

dhueinlawesusn (n3) 3247 3447 3425 32345  0.48

Bty (n3) 4597 43.95 44.65 45.68 0.09

nananlada (1) 14680 134.28 13589  144.67  0.39

nandnlusnotien (Wed) 16.34 14.92 15.10 16.09 0.79

A e a a ! 14 a [ 1 1 o IS ' v 1
\iefnmdnsnavesganiadenisiinandalilulivszguudndeddvdaeiuglinn
Tneutansfinwieendu 2 g9 fe geseuuazggry wull gonaiunnaaiuie 2 g9 lnegg
Y Y Y Y Y Y
Jouddninadaeignislvlineusnaandaluggau Ay 138.40 uag 154.34 Tu
MNEAU (P<0.05) dwsuanuagauq Liflasiauandemiadaluie 2 g9 (1151991 10) il
HawnIngangiinmsnsauiunsinsadinvedla A 36-37 sareaLlea TanTaniuYagg
Fou (15797 10) 3NN1TI189UYY (Chalyabutr, 2004) loina1371 ganauazanInwInaey
< [ v o o Y o o & & a ! ' 1 =2 = -
Juddendndmutedninll dsgamgiiveslisgseving 36 fv 37 asmieadvaguieianiy
939U way (Behura et al., 2016) MeUdgasoungun)iliafeegi 31.71 sarmiaaigya
ilengmslviluneswsninantula Waawindnsnannanimwindes anaseurillneg
au1e annkInReNag B AuliNanadnYMEN1vEsTIne e lalagm iz ulliNiagauunse

'
v A

AUABNNTIFININTERUNY

M13199 10 BvBnavasenadenisiinandn llulniugussavei@eddvdaneiuglunn

anwnY AN P-value
g93eu gk
dranindudlisielrldvewsn (n%) 1,839.70 1,934.01 0.33
oeidlelilivosusn () 138.40° 154.34° 0.01
dhuidnldnlasusn (n$) 31.98 33.86 0.10
dandnlel (n%) 45.32 44.78 0.18
nananloun (1) 148.90 137.54 0.47

nananlusawau (Wag) 16.74 15.31 0.41
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Aanduiuduesdnvaznislinananliionmn 6 dnwag fo dnvasininguslld
delwlunosusn dnvazergaaslilaeaisn dnuvuzuinidnlyied svedlurosusn
Snwapninltieds s dnvusnandaloiomn Lasdnuasnandaldadsdedou Tuld
UsegvnadniBeslmlaneiuslaan danegsening -0.17 89.0.90 Insdnwmznandnldvismun
wardnunznananlindodeitou Senandutusaiian 0.90) uandlifiuimandnldfmun
270 Yuitgetu ssdmansuanlinandnliadeds 1 oy gedumalludnie uenaintuss
wut dnvagthvindudlndelflinesusnuazergnislilaweusndaiimanduiusidaun
7l 0.38 uardnurornslilavessnuaziminldadevesldnesusnisanduiusidaun
ogffl 0.25 winudn Aavduiusserinednuazdmiindwiliidelilavesusnuagnisliua
waAnlisunietanduiusiday (-0.17) wudeafudnuurergnslilvesisnuaginn
Wiads59n (:0.16) Mnuan1s@nwdneiy argnslilinesusnuagtminlanesusnden
anduiudidaunn uazdmuiengmslilanasusndunslinandald 270 Yu uastuiinle
WosusnAunanaaly 270 Tu Jarandusiuslu@eau (Hidalgo et al,, 2011)

M15199 11 anemduiusveansbinandalululnusegmein@advdanenuglunn

GRICAE HWFE AFE EWF EW TEP270 EM
HWFE 1.00 0.38 0.18 0.07 -0.17 -0.12
AFE 1.00 0.25 -0.16 -0.07 -0.02
EWF 1.00 -0.12 -0.06 -0.04
EW 1.00 0.07 0.01
TEP270 1.00 0.90
EM 1.00

Weme: HWFE A hen weight at first egg (g) viseanwazminduiladielilavewsn (n3)
AFE #9 age at first egg (day) w’%aé’nwmsmmﬁa’lﬁlﬂﬂmuiﬂ ()
EWF f9 egg weight at first (g) viseanwadinlaeisn
EW f® average egg weight at 270 day visednwahminly
TEP270 A9 total egg production at 270 day M%aﬁﬂwmsmawamwﬁgwum
EM fie average egg per mouth wsoanueHananlifeLfou
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4.2 unaaasi 2 Anudunusvasdy Dopamine Receptor D2 type (DRD2) uaztiu
Vasoactive Intestinal Peptide (VIP) Aagnwauznslinandnldvasliuszgmen
Weaslvadanawugldan
anuauznandnlvlulaivsgamedndeslmdaeiuglian

Uszansiidinmadsd fo livsggumadidedmiaeiuglian d8nsnswaninog
seine 79.95 81 88.14 Wosidust Smitnmsiineonvedleiidoagsening 83.07 fa 88.19
Wedldusd (M3l 12) wuiliderhensielidnanswauinegi 77.38 Wosldud uaxd
dasnsilnoenvesgnliogil 75.83 Wesliusd (Funsusy Miav uazywn gRfunuu,
2560) wuin laTsnsnswaninvedlyvftendrilnanelu 1 $u ddasnswaninegi 96.67

Wasidusd (Promkhen, 2019) wazlnupsgnsinisiinesnvesgnlneg 79.96 wWesigud

(Akaboot et al., 2019)

M19199 12 Toyavesssuvduiugvedinussgmenndeddudaieiugluan

seezing  Wainaue e oasiniskaudn amsinisinesnvasluiiiie

(W) (Wo9) (%) (%)
&nn9idi 1 1,104 931 84.33 85.50
&R 2 1,071 944 88.14 84.22
&nsiii 3 952 809 84.98 83.07
fpn9idl 4 846 728 86.05 88.19
&R 5 808 646 79.95 86.84

a 1 1 1

TayaARaY AU TELUNNINTEIN ATRNER LagAaRanueInIstinananlyluln
Usgguesidesindaeiugluan auau 281 Ao wud dnvaviviindawilnudielilyes
wsndlA1ny 1,928.90 31 oewdielylanleausnwindy 153.49 41 dmtnlunedsniianu

U/ =

34,69 n%y TvinlUdsviaiy 44,67 n%y Sununananle LasHanEalveassia 1 hau
WU 187.72 Wod way 15.56 We muasu (15197 13) wudn vhnasdneludszannsin
fudledlne wuin dminuslileldliweausnvingy 1,681.58 nfa nvtinlyneansniniy
35.49 nfa waviithminldidswinfu 43.00 A% (. Tenzin et al, 2020) wara18nIsIle
Wowsnvasliuszguiedviiiu 203 U (Boonkum et al., 2014) uaglulinszgnanlanaa

11 dhndilvvleausnvedlinsegndadeintu 35.14 a3 (Suwanlee & Salagham, 2018)
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M13199 13 Joyadnuainandalunaonansvaiiusegmealeddviaeiuslinn

RIS FLadY drudoauy Al ANgedn
mmg’m G(];WE‘I@

dinsusdlidielilevasisn 1928.90 19.36 1,075 2,482
(n3w)
o1gulellulaausn (Fu) 153.49 13.49 128 198
druidnldvioausn (n$) 34,69 14.36 18 58
dmitnly (n3u) 44.67 3.63 32 54
nananlviaasn (o) 187.72 3.04 83 266
nandnlusotion (e 15.56 2.50 9 22

anuAdadauazanuddlulndvesdu DRD2 uazdu VP luliuszgmadndedlml
aneviuglian
nsAnwIsUwuudlulvdvesdu DRD2 Tulnusegvedn@edlvidlengiuglonn wuind
sunuuRTulndisnan 3 3Uuuu 16ud TT, TC way CC (amidl 4) TngBu DRD2 fluunm 248 bp
FevnnnsiveeusUuuuilulnd Taemsiassiouluifndmg BseGl wuin sunuuily
nd CC wuBudufiBuorun 248 bp susuuRulnd TC wUTUE AL ueTUNA 248 bp
uay 196 bp warguuuuilulnd TT wududufduesuin 196 bp inisAnusuuuuilu
Induestiu DRD2 lulnFuarlauszevieen wuguuuudlulnd 3 sUuwuu fie TT, TC uag CC
wardvund udiudiioule 248 bp wag 196 bp (Jigme Tenzin & Boonkum, 2020) kaz
ns@nwdy DRD2 luliuesussmainuiy wugduuudlulvd 3 gduuy fie TT, TC wag CC
wazfluunnTudIuioue 248 bp waz 196 bp Wuieaiu (Trong Neu et al,, 2015) nanai

M Ctrl TC T

248bp 248bp

- e -
cam -
196bp 196bp 196 bp
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At 4 atufunarsuuuuIlulndvesiu DRD2

nsfnwrsduuudlulndeesdu VP Tulidseguisdndesduianeiuglinn wuind
sunuuRTulntfonun 3 3Uuuu éual, 1D wa DD (nmil 5) TngBu VIP fuwia 306 bp Lile
naeuiliuudlulnd lnanisdasieuleidniinig Vspl sUuwuuTlulnd i wy
FuduALSuorua 306 bp sUsuuIlulnd 1D wuTudALBUeYLN 306 bp way 154 bp
wargUnuuilulnd DD wududruAiBuerunn 154 bp namdimsAnmdu vip luliues
Ussiadonuny wusUuuudlulnd 3 5Uiuu Ae 1l 1D uay DD uagiluunatudauiious 306
bp wag 154 bp (Trong Ngu et al,, 2015) waglnueeUszinalsawia nugduuuilulnd 3
sULUU fe 11, ID WAy DD uazilvuatudaufious 306 bp uay 154 bp (Ngu, 2016)

‘M crd ID DD I

400 bp == 306 bp 306 bp 306 bp 306 bp 306 bp

200 bp s 154bp 154bp 154 bp

100 bp

A 5 vuetuBuuarsUkuuIllnduesdu VP

dedzivAnaudSlulndvesdu DRD2 Tudszanslivsegueinidesnians
siuglinn wud Uuuudlalnd CC famdgeiign Whiu.0.559 dvsusuuuudlulnd TC
uaz TT flpafivintu 0395 uay 0046 Audsu flenaididada C (0.755) gsndn T (0.245)
Fauanslumsned 14 Aldvinsnezuuuudlulnivesiy DRD2 Tuldues wusUkuuily
Induaziimnuialulnd fe CC (0.76), TC (0.23) uaz TT(0.01) mudsu wavdaundasa
C (0.88) gand18ada T (0.12) (Trong Nguet al,, 2015) vinsd@nwrsunuudlulndvesdu
pRD2 Tuln wudn Flulnduasdmud §ulnd Ao CC(0.33), TC (0.46) wag TT (0.21)
AuEAU wazlinui sada C(0.56) genandada T (0.44) (Dementieva et al, 2020)
ms@nwzuuuuilulndvesdu DRD2 lulntuaglasygmedn Tulndnusuuuudlulnduas
firnuddlulnd fe CC (0.72), TC (0.27) uaz TT (0.01) puddu uazlinnuiisada C (0.85)
asnidada T (0.15) wilulivszgmesmudn suuvuilulnduasdanuddlulnd Ao cC
(0.24), TC (0.51) waz TT (0.26) mud1diu (Jigme Tenzin & Boonkum, 2020) wazdin1udiea
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da C (0.50) IAwviriudada T (0.50) warlulivszgmsdmuin suuuuilulnduasianudi
Tulnd Ae CC (0.24), TC (0.51) waz TT (0.26) Aud1du wavdauisada C (0.50) iy
fugada T (0.50) (J. Tenzin et al., 2020)

dwfuaimnuddlulndvesdu VIP wudn sUuuudlulnd Il Tanudgeiign Wiy
0.589 ULUUFulng 1D Waz DD fmnudindu 0.282 Wiag 0.129 mud iy Amnuddada
1(0.729) g9 D (0.271) (51971 14) simsAnwngunuuilulndaesdu vie Tuldues
sduuudTulnduasfiaud 3Tulnd Ao 1l (0.58), ID (0.4) uay DD (0.02) audnsy wadl
ANuidada 1(0.78) ganin D (0.22) (Trong Ngu et al, 2015) wazsiinisAnwguuuuily
Tndveadu VIP Iulﬂ'uaawugﬂuuuﬁiulwﬂLLazﬁmmﬁ'ﬁIulwﬂ Ao 11(0.64), ID (0.32)
AEIsU Lay DD (0.04) wavimnuisasa | (0.80) g9n31 D (0.20) (Wang et al., 2016)

IulﬁﬂiwjmwﬁﬁL%ﬂmmaﬁ’uﬁﬁwﬂ 31A1 Polymorphism information content
(PIC) Ao ArilduaninnuuanAramaiugnIsuvesiiue iielduaninnuunnstasening
Sulntd Weasvseulngldmsuardomnsusassumis nuindn PIC 1nnnin 0.5 Yada
mmwmﬂwmaﬁgﬁ wazen PIC toendn 0.25 Yediasmnumannnanedis (Nagy et al., 2012)
TngA PIC ¥838 DRD2 fAuinfu 0.306 wagdu VIP fian PIC whiu 0.321 (an5197 14)
AURULUSTOIBU DRD2 $A" average number of alleles (N,) 11AU 2.000, A1 effective
number of alleles (Ng) iU 1.703 , A1 observed heterozygosity (Ho) iU 0.395 wag
A1 expected heterozygosity (He) 111U 0.369 WazAuRuLUI9998U VIP dA1 average
number of alleles (Ny) W1AU 2.000, A1 effective number of alleles (Ng) 11U 1.752
A1 observed heterozygosity (Hs) 111U 0.281 tazA1 expected heterozygosity (Hg) MNAU
0.395 (115799 15)

M13299 14 Auddadanazauddlulndvesdu DRD2 wazdu VIP Tulivsegmad el

aeuglan
g eI ol AudSada PIC
DRD2 T TC CC T C
0.046 0.395 0.559 1 0.245 0.755 0.306
13 111 157 281 1.000
VIP I D DD | D
0.589 0.282 0.129 1 0.729 0.271 0.321
166 79 36 281 1.000

MNeLe: PIC A polymorphism information content
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M19199 15 ANUVAINVAIENIIRUENTINYes8Y DRD2 wazdu VIP Tulnuseameandedln

anenuglinn
g FIUIUART Na Ne H, He
DRD2 281 2.000 1.703 0.395 0.369
VIP 281 2.000 1.752 0.281 0.395

NUGLUR N Ao average number of alleles, Ne Ao effective number of alleles, Ho @ ® observed

heterozygosity, He A9 expected heterozygosity

AuduRusveIsULuUIlulndvestu DRD2 wazdu VIP Tulausegmanneding
aneviugluan
ANUduiusvasUsuuilulvduasdu DRD2 senisinandnlvlulnuseguiani
Fodlvimeiuglinn wui sUuvuilulndfisvinasdednuugmslinandaliimunuas
wandnlsoiiou Tneguuuudlulnd oc fmdlinandaliiomnuagnaninldaiorofougs
‘1'71%1@ (198.39 Wod uay 16.53 a3 Anslasiv) %mmﬂﬁmmﬂaﬁﬁﬁ’ugmmuﬁiﬂmﬂ TC (190.29
Wod uaz 15.85 Was mua1au) uazdlulnd TT (186.46 Wos uay 15.53 Weod n1ua1Av)
yhmsfnudu DRD2 Tuld wud1 Flulnd CC (143.90 vios) dnslinananldvionuagening
Tulnd TC (141.49 o) wazdlululd TT (143.30 1e4) (Dementieva et al., 2020) Asuansly

AN 16

M13199 16 ANUFEUTUsYeIsULULTlulndvesdu DRD2 demslvinandalululiuszanee

Feslnianeiugluan
anwolg 8 DRD2 P-value
TT TC cC

duindawallAddellaviosusn 1964.77 © 1930.14 -~ 1925.22 0.77
(n31)

ogiileliluosusn (1) 156.46 153.74 152.79 0.4
dhudnldniasusn (n$) 3301 3452 33,36 0.25
drminle (n%w) 45.07 44.88 44.72 0.87
nanaR e (es) 186.46° 19029 198.39° 0.02
nananlunaLfou (Wed) 15.53° 15.85° 16.53° 0.02

AuduiusvesgUuuuTlulndvedu vIP denshinandalululnussgmende sl

a |

anguglian wudi sUuuudlulndissiuiisnsnarednuvauenandnldimunuasnandnly
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sateu tneguuuudlulng DD dmslvinandnluvisvuawazkandaldindesonougign

1Y

(205.55 7193 waz 17.12 vlas muadiv) Geuansrensadiaduguuuudlulnd 1 (19324 vies
way 16.10 Wes Auawiy) wazdlulnd 1D (192,59 Wos uaz 16.05 Wos MuAWU) (11571971
17) IvhnsAnwBu VP ulaudes wuguuudlulng 3 suuuy fo 3Tulnd ob STulnd |
wazdTulnd 1D uagnuia Filnd oD fdununananlvgeiigadiuan 124.09 Wes (Zhou et

al., 2010)

M19199 17 anuduiusvesguuuudlulndvedu VIP demslinandalalulnusygniei

Weslvslaneiuglann
ANwe gy VIP P-value
I ID DD

druinduailddiollavieusn 194069  1903.89 = 1930.17 0.39
(n3w)

oreidlelilamoausn () 15244 15491  154.14 0.20
druidnldviaausn (n$) 33,73 33.86 34.04 0.94
dmitnly (n3) 45.04 44.41 44.56 0.28
nananldT e (Wed) 193.24° 192.59° 205.55° 0.03

nananlusawmau (Wa9) 16.10° 16.05° 17.122 0.03
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unil 5

a3U aAUTIENa uazdalauauuy

5.1 "UNAARIN 1 NAVBINGUABTAMUVUFUNNS (Temperature Humidity Index, THI)

seanwauznslinandnlululivszavnenndeddudaenuglian

v A v w6

nan1sAne LT liiiunavesAdloamgiaududunms (TH) densuanlaluln

v s 1 o IS

WugUszgmesliedivi wudn THIS TavEnarednvasorgllieliluneusnisiign (144.59

9 Y

) Faflmnuunnsnsnsadiddu THIT, THI2 uaz THI3 Taell (P < 0.05) englelsilyniaausn

Wiy 161.40, 158.22 way 156.17 Ju Mu@1aU winquues THI lﬁﬁﬁwﬁwaﬁaﬁﬂwnguﬂ

'
A = 1 U v s ! v

PANY W DANBIAIANTUNUS TLMINANBAUSNITINANEA LY WU ANwasNananlYanun

a

wagnandnlisiofou TAanduiusasian fie 0.90 uansbiiiuladn Wewslnlinandnly

9

Vianungs aasanuInlitunandnlvsomaugwmnuleig

5.2 91UNAABNH 2 AuFuRLSYesBU Dopamine Receptor D2 type (DRD2) wazdu
Vasoactive Intestinal Peptide (VIP) saanwauzn1slvinangnlivadliusegnias
Weslndanenuglian

n13ns3aeuULuululndvesdiu DRD2 wagdu VIP se35 PCR - RFLP wul1 8u
DRD2 flvunm 248 bp fsuiuululnd 3 guuuy A Tlulvd TT wurwinduiu 196 bp, 3lu
Tnd TC wuaunBudu 248 bp wag 196 bp wazdlulnd CC nuvwInuiy 248 bp d sy
B VIP flwunm 306 bp fgunuuilulnd 3 sUsuu fe 3Tulnd Il wusuIndudu 306 bp, 3lu
It 1D wuBuNATUEW 306 bp way 154 bp waralulnd DD wuwwadugy 154 bp

AwAsada wazawAalLIndvesdu DRD2 wagiu VIP Wlnusedvsinidodvsians
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Abstract:

The purposc of this resecarch was fo stody the effecis of clmaic changes on egg production
under Chiang Mai Livesiock Researchand Breedmg Center i Chiang Mai Provnee. Ths stady
was condwcted from 300 Pradu-Hangdum Chiang Mai hich Ege Production straim chickens.
The data record collected from April 2009 until March 320, The study mdicated thai, the
weather was hot and homed. The temperature ranged from 22.28-31.23°C and horadity  range
were 46. 7081 80%._ The highest temperatare in May (31.12°C) and Apeil (31.23°C) the lowest
temperature in December (22.28%C). Daily temperature and unidity data from meteorological
measuremenis n Chiang Mai were reconded daily over the duration of the trial period were used
o caleubite the iemperamare humidity mdex (THI). The THI group for effect on egg production
composition was set 1o 4 groups (THIL & THI = 70, THI2 & = 74 THI = 70, THI} & = 78 THI
=74 and THI4 & THI = 78). The highest THI valoes (THI 4) effect on age at fwst egg (AFE),
THI4 (144.59 day) was lower than THID (16140 day), THIZ (158.22 d) and THIZ (15617 d).
AFE in sursmer season was kewer than raining season. The correltion berween TEP2T0 and
average cgg at | mouth (AEM) trais were found the highest correlation (0090). Moreover, the
correlation between weight at fiest egg (HWFE) and age at first egg (AFE]) was 038, it meaning
that HWFE resuliing in AFE fasier.

Kevwords: Temperaure humadity mdex { THI): Egg production: Pradu- Hangdum Chiang
Mai high Egg Production siram

Introduction

Thailand & kocated in area bot weather conditions  are associated with animal peoduction
capability. Especially in bhot summer and raimy season, high homadiny will affiect the body
temperature of chickens (Anmuay eral, 2011). Higher temperatores and humidity are effecied
of the cnvironment causcd by beat stress directly affects the decline i cgg prodoction.  The
impact & increasing and can survive for along time The body temperatore of hen & maintained
4000422 °C by thermoregubitory  mechansm when the environmental termperature & within
the thermonewiral zone pouliry are bomocothermae.  [f the thermworegubition mechansm &
insufficient to maitain homeothermy, the body temperatare beging to rise and evennally cause
to death from beat steess (her & Sivsck. 201310 The upper eritical temperature for chickens
were beoween 3 and 3T are most comiorable. Heakh, productivity B maximized and siress
i mmnimized at the thermonewiral zome.

Growth rate and egg production of the sative chickens under comventional rearing
sysicm in villages are very low. During the past several decades, mnportation of cxotic breeds
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have ncreased risk of extinction {Shaheam eral., 2012). Haiping eral (2001) report the age at
first egg 8 one of the direct indicators for sexual mamration 0 female chickens Moseover,
Wintizrai eral {2004) reporied mean of age at first egg (day) on Pradu Hangdum chickens was
203 day and Suchitira e af (20015) reporied mean of age at fst egg (day) on Chee native
chickens was 211 day. Ege production & an important economic characterstc in the pouliey
industrial (Wuttigrai et o, 2004). Nowadays, Thai native chickens have relatively bow egg
production. From the seport found thar native chickens was 3-3 sets of cges each year, 13 eggs
cach set (Pin er al, D0).  Jennarong er of. (2014) smudying Thai native chicken in Pradu-
Hangdum Chiang Mai using the pure lines of Prado-Hanedwr Chiang Mai under Chiang bai
Livestock Research and Breeding Center and evahation genetic parameter on egg production.
The goal for breeding and selection provide Prado-Hangdum Chiang Mai high Ege Production
stram chickens.

The temperature humidity index (THI) & an indication of the caleulation form
cnvironmental temperaure and bumidity  caused by lheat siress condiions.  Therefore,
temperatare and humidity variation may affect behavioral changes and physiology of the hens.
The resuliant heat siress comes from the micractions among air temperature, hmidity, radian
hezat and air speed, where the air temperature plays the major role. Laying hens can produce
more aumber and moee big eges in bdoor environmental temperatuse between 13-24 5C (1ker
& Simsck, 20013). The cffect of heat stress on chickens found high mortality, decreased feed
intake, low laying rate, ege weight in laying bens (Oguniungi & Abbi 2000; Mudwu eral,
2T, Cieero e al, 2E).

The objective of this study was o determine effects of emperatare humidiey  index
{THI} on egg production m Pradu-Hangdum Chaang Mai high Egg Production siram chickens.

Materials and Methods

Apimal and egg production data, the siudy was conducted from 300 Pradu-Hangdum Chiang
Mai high Egz Production siram chickerns under the open house with batiery cages sysiem mn
Chiang Mai Liwvestock Rescarch and Breeding Center, SanPaTong Dsirct, Chiang Mai
Provmce. The widih and length of cages are widih = length = high were 20=30=40 cm. All
chickens were fod by rased m batiery cages; solitary confmement has an arificial mating
patterm.

The analyss of clmaic changes (temperatore omadiiy  mdex; THI) on ege production
in Pradu-Hangdum Chaang Mai high egg production Stran Chickens was focused. This sbady
wseds data recorded data of ndividoal egg production, mchude hen weight at first egg (HWFE),
age at first cog (AFE), egg wewht at first (EWF), average egg weight at 270 day (AEW2T0),
total egg producison at 270 day (TEP270) and average cog ai | mouth {AEM).

Meteorolvgazal measurerments i Chiang Mai were recorded daily over the duration of
the trial period (Average emperamre: degree Cekius) and Relative humidity  {(Awverage
hormadity:  percentage). Accordmg to the method of (Mutibva er ol 2007 The data record
collected from Apeil 2009 untd BMasch 20200

The wemperature and relative humidity  data (from Apeil 2019 uwntil March 2030)
obtamed from the records of the meteorolegical center closest o cach meteorological
measurements in Chiang Mai The weather information ncluded daily temperature and relative
hormadity  recorded every 3 b, which were used to caleulate the temperature humidity  index
{THI) by using the cquation bellow (Mader eral_, 2006).

THI =T, - [0.55aRH/I00)] x [T, - 58]
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Where Ty is temperature m degrees Cekius and RH s relative humidity as a percentage.
After calculating the THI value dividing the THI group into 4 groups as follows: THII is THI
<70. THI2 s =74 THI > 70. THI3 s = 78 THI >74 and THI4 is THI > 78.

Statistical analysis

The means of egg production traits were analyzed usimg PROC MEANS (SAS, 1998). The
corrchation among peoduction traits used PROC CORR. The effect of THI on egg production
traits was performed using the GLM procedure. The means between variables were considered
significantly different at P < (.03 (SAS, 1998).

Results and Discussion

Table | shows the means, standard deviation (SD), minimum and maximum for egg production
characteristics of Pradu-Hangdum Chiang Mai high Egg Production Stram Chickens. This
study showed the means of hen weight at first egg (HWFE) was 1 930.87 g. Moreover, means
of age at first egg (AFE), egg weight at fist (EWF), average egg weight at 270 day (AEW270),
total egg production at 270 day (TEP270) and average egg at | mouth (AEM) were 153.81
day., 33.80 g.. 44.80 g., 137.92 egg, 16.33 egg. respectively. According with Werawit er ol
(1998) reparted mean of weight at first egg of hen was 1.900 g. which similarly with this study.
But, Wuttigrai er al. (2014) reported mean of age at first egg (day) in Pradu Hangdum chickens
was 203 day. and accordance with Pin e al. (2004) reported mean of egg weight at first i
Betong chickens was 38 53 g, and Natthakan (2015) reported mean of egg weight at first in
black-bone chicken was 35.14 g.

Table 1: The descriptive data of egg production in Pradu- Hangdum Chiang Mai high egg
peoduction strain chickens.

Traits Means SD Minimum Maximum
“HWFE TOI08T 19.33 TO73.00 TARI00
AFE 153.51 11.75 128.00 198.00
EWF 33.80 594 18.00 38.00
AEW270 44.80 3.05 3228 .36
TEP270 137.92 28.76 70.00 211.00
Traits Means SD Minimum Maximum
AEM 16.33 3.4 8.67 234

Note: “means within a row with defferent supasctipadﬁemnuigni?ranl (P<0.05)
HWFE s hen weight at first egg (g). AFE s age at first egg (day), EWF & egg weight at first (g AEW2701s
average egg weightat 270day, TEP270 is total egg production at 270 day, AEM is average egg at 1 mouth
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Figure 1: Average temperature, rebtive humidity and temperature bumidity index (THI)
variation during year of 2019,

Figure | shows temperatare, relative bumidity, temperature bumidity  ndex (THI) and
critical point that can affectehickens due o heat stress_ The highest temperatuse add THI found
on April Moreover, the temperature and THI valses o this study were kewer than 80 which
had on cffect on cgg production. Habeeb er af. (2008) showed critical point that can affiect
productivity i chackens dwe to heat stress when THL over 82,

Table 2: Environmental conditions durmg the cxperimental periods.

Tempse rature (") Helative humidity (%)
Month THI
Means  Mindmum  Maximum  Means Mindmoum  Maximom
Japusry 1373 2110 2610 T30 =100 RO GHE.25
Febiuary 2533 2330 X700 56.70 49,00 6700 TL 48
March R34 26.20 31.20 47100 40000 52,00 T6E0
Agpril 3123 2890 13.40 45,700 40000 000 Bl45
May iz 2730 .70 [ 1] 4300 R2.00 7796
June Fa' T 2740 3270 o210 58.00 £3.00 499
July IR 9T 2450 270 L] S G2 T&4.12
Augoust ¥4 T) 24.90 20 RI1.80 67.00 9100 TOB0
September nm 25,40 50 T5.30 i ) RS0 TL05
— Tempse rature (") Helative humidity (%) ™
Means  Mindmm Alax i Means Ml i Maxinum
Chctober a0 2450 A0 TN T 0 .
Movember .15 24.60 IR20 T .00 R0 TE4
December X228 17.70 1540 6720 49,00 T8.00 B

Tabk: 2 shows of temperature, reltive humidity  and temperatare homadity index. (THI)
by Metcorolegical Depariment from Chiang Mai province. Mean maximom and mmimum  of

temperature, relative humidity and caleolted THI by the experimental period ase shown i
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table 2 There are 3 scasons i Thailand: wmter season (October fo January), summer season
{February to May) and raining scason (Jume to September). The highest temperatuse {31.23),
THI (80.45) and loweest humidity (46.70) was foand on Aprdl which B summer season

The effect of temperatare humidity index (THI) of all 4 groups on cgg production @
Pradu-Hangdom Chiang Mai high Ege Production Strain Chackens was found in AFE. The
AFE trait on THI4 (14459 day) was kewer than THIL {16140 day), THI2 (15822 d) and THI3
{156.17 d). For means of HWFE, EWF, AEWIT0, TEPFZT0 and AEM among THI groups were
mot signdficant difference (Table 3). MNarongsak (2004) reporicd the upper critical icmperaiure
for chickens was between 36 and 37°c B most comfortable. Health, productivity s mmsacimized
and stress i minimized at the thermonewral zone. Habeeb or all (2018) showed critical point
that can effect chickens due to heat stress when THI over 82, Therefore, the AFE of THI4 i
maxEum at 8045 shows that THI4 & stll i a comfortable range of anaals.

Table 3: The effected of THI groups on cgg peoduction in Prado-Hangdum Chiang Mai high
cgg production stram chackens.

Teaits | IT"" 3"““; 5 P-value
HWEE 193500 199137 193855 186el6 06
AFE 16140F  1582F 15617 14459 <00l
EWF 14T 3447 15 32345 0,48
AEWITD 4597 4395 4465 45,68 0.09
TEPZT0 14680 13428 13589 14467 0.39
AEM 17.14 16.42 16.16 16.59 0.79

Mate: “means within a row with different superscripts different significant (P«2h.05)

HW FE s hem weight at first egg (g), AFEis age at first egg (day ), EWF is egg weight at fst (gl AEW 2T is
average egg weightat 2T day, TEP2Z7 is total egg production at 270 day, AEM is avemge egg at | mowth.
Tempemture humdity mdeac THI & THI = 7, THIZ = = 74 THI = M), THI & = T8 THI =74 and THI4 s THI
= TR

Table 4: Egz production (LSM + 5D between sumimer and ramning i Pradu-Hangdum
whiszg blai high epg producion strein chickens.

Se as 0
Tralta 5 UIMEr raining Porabue
HWFE 183970 1.934.01 .33
AFE 138400 | 54347 0.l
EWF 3198 338G 010
AEW2T0 43.32 44.78 018
TEF2T0 148 50 137.54 0.47
AEM 16.74 1631 41

Mate: “‘means within a row with dfferent superscripts different significant [P-2R05)

HW FE is hem weight at first egg (g), AFEis age at first egg (day ), EW'F is egg weight at fisst (gh AEW I T is
average egg weightat 2Tl day, TEP2T is total egg production at 270 day, AEM is average egg at | mouth
Summer is February to May, mining i Junzte September, Winter is October to Jamuary

Tabl: 4 shows cgg production (LSM + S0 of the different scasons in Pradu-Hangdum
Chiang Mai high Egg Production Siram Chickens. For the effect of scasons, AFE n sumimer
was the best 5 significant different. For HWFE, EWF, AEW2T0, TEP270 and AEM was no
significant  different @ the scasons (P<L05). Marongsak (2004), the genctic pofentiality of
pouliry would pot be utilimed fully. The mam scason for ths sesirction & cnvipomme ol
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comstramts. In aceordance with Belura e af. (20016) reported sumemer al means temperatune
was 371, so ageat first egg B sumimer in chickens (13840 day). Becawse of mfluence from
the environment found that the bot weather makes the chicken stay comfortable. Housing
sysicm ¢ffecion the thermos physiolegical trais of hens by higher in battery cage than the deep
liter system Marongsak (2004) showed a comforiable temperatore for chickens was between
36 el and 37=C | the sumimer.

Table 5: The corrchition of ego productions = Prado-Hangdum Chiang Mai high cog
production strain chickens.

Traits HWFE AFE WFE AEWITD  TEFITD AEM
HWFE L.00 038 0.1% 0.7 -17 -0l
AFE 100 025 -0 16 007 Qa2
EWF 1.00 -0.12 - g
AEWITD 1.0 007 0ol
TEP2TD 100 050
AEM 10

Note: HWFER henweight at first egg (gl AFEis age at fist egg {day ), EWF is egg weight at fist{g],
AEW2Tis averge eggweight at 270 day, TEPZT0 is totalegg produdtion at 270 day. AEM & averngeegg at |
mauth

Tablk: 5 shows the correlation of cgg productions in Pradu-Hangdum Chiang Mai high Egg
Production strain chickens. The corrclition on ege productions between <0017 to 0000 The
resull showed correlation between TEPZT0 and AEM traits was the highest correlution (009(0).
The highest correlation of this sdy showed teat, the chickens high TEP2ZT0 and high AEM
ako. A posiive correlation was found between HWFE and AFE (0.38) and between AFE amd
EWF (0.25). In addition, HWFE was negatively correlated with TEP2T0 (-0.17). Moscover,
the correlations between AFE and AEW2T0 was negatively relationship {-0016). [n accordamnce
with Oke e ol (2004) reported percentage lean was positive  correlated with body weight and
weight at fiest cgg. Moseover, Hidalgo er @l (2011) seported percentage lean was positive
correluted with age at fiest epg and egg weizht. But, age at first and cgg production, weizht at
first ege and ege production were negatively correlated.

Conclusions

Resulis of this study mndicate the effectof temperature humidity mdex (THI) on cgg production
in Pradu-Hangdum Chaang Mai high Ege Production strain chickens. The AFE trait on THI4
{144.59 day) was lower than THII (161.40 day). THI2 {158.22 d) and THI3 (1536.17 d). For
HWFE, EWF, AEWIT), TEF2ZT0 and AEM ammong THI groups me signiicant dilleremee. AFE
in sumEmer scason was bwer than rainmg scason. The correlation between TEP2TD and AEM
traits was found the highest correlation (0.90).
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DNA Extraction

Add
20% SDS (70 pl)
1% Proteinase K (25 pl
7.5 M Na-acetate (50 pl)
5 M GuHCl (625 pl)

Keep supernatant in Centrifuge 14,000 rpm | Water bathat 60 °C (3 - 6 h) |
new microtube (5 min)
Centrifuge 75% Ethanol (500 pl )

= ‘ 14,000 rpm (5 min) 14,000 rpm 1 min (2 times)
Discard supernatant
Discard supernatant Keep DNA Precipitate
Keep DNA Precipitate

Add Absolute Isopropanol
(600 pl) (Flip up/down)

TE buffer (30-50 pb) and
Water bath at 37 °C (2 h)

To Dry DNA Precipitate 30 min

Check concentration of genomic DNA
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polymerase chain reaction, PCR

Add
- DNA Template 1pl
- 10X PCR buffer 1pl
PCR Mixed —p | - MgCL2 0.8 pl
- dNTP 1l
- Primer-F 1pl
- Primer-R 1pl
- dH20 4.1l
- Tag polymerase 0.1 pl
DNA Template Total 10 pl

PCR-Product + 6X
loading dye 4 pl

Initial denaturation at 94°C for 3 min
2% agarose gel

Denaturation at 94°C for 45 sec

Primer annering at 60°C for 1 min ( DRD2 gene)

at 58°C for 1 min (VIP gene)
Final extension at 72°C for 10 min

Total 30 times

Dye with gelstar for 5-10 min and recorded DNA bands
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Restriction Fragment Length Polymorphism, RFLP

DNA Product

Restriction enzyme

2% agarose gel and dye with Gel star for 5-10 min

67

Add
PCR Product 15l
10X PCR buffer 1.5pl
nuclease-free water 6.75 pl

Restriction enzyme  0.25 pl

Warm up for 1-16 h
BseGl enzyme at 55 °C with DRD2 gene
Vspl enzyme at 37 °C with VIP gene

Genotype DRD2 gene
genotype TT = 196 bp
genotype TC = 248 bp and genotype 196 bp
genotype CC = 248 bp

Genotype VIP gene

genotype Il = 306 bp

genotype ID = 306 bp and genotype 154 bp
genotype DD = 154 bp
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AMd 10 Funeu DNA binding WidaswAll & ¥ Ao 20% SDS, 7.5 M Na-acetate, 1%
Protease K ez 5M Guanidine HCl
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AWl 13 JuRoU DNA Elution 1 TE buffer yhluualu water bath apumgdl 37 asm
Al 9l Purified DNA

AN 14 ATIRAUNN ULAZAIINUIEVSVDS DNA laeip3es Nanodrop
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