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# # 487 25185 23: MAJOR ZOOLOGY
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SUTIPONG ARSIRAPOJ; MORPHOLOGY, CALLING AND HABITAT UTILIZATION OF THE RED
JUNGLEFOWL Gallus gallus spadiceus IN HUAI KHA KAENG WILDLIFE BREEDING STATION,
LITHAI THANI PROVINCE. THESIS ADVISOR: ASSOC. PROF. WINA MECKVICHAI, THESIS CO-
ADVISOR: SAWAI WANGHONGSA, 29 pp.

The morphological studies of Gatlus ﬂamgi@r& camed oul a1 Huai Kha Khaeng Wildiife Breeding
Station, Uthal Thani Province, Thailand during July 2007 1o nﬁh&m The studies were descriptve morphology of feather
and morphometric, This studied @%l;waudJ only male Red Junglefowl. The resulls show that coloration of male's
feather in breeding mamnﬁw diffarent frem mn-hrno&inu'seasun. In earty non breeding season (June -
August) neck feather shartly and black but in breeding season neck feather were long and ysllow-gold. In
morphometrics of ten mea y'wiiia takan.on both male and female, the show that avarage of all size in male were
re tha mwmumqhmm among u!’G g. spadiceus, hybnd lowls and domesbc
it of ctﬁa s w&ra ,sylﬁc.anl:.r diffarant (p=0.05) including toe length, bill length, bill-nape
 there wers smscmmml (p<0.05) in 4 out of 7 characters including bil length,
& /4
The siudy of voo n'ﬁ.jgispadqﬂﬂ show thal ihe highest frequency of crowing occurred during
breeding season from No o May. qung m&gjlsaasnn. itis found that the highest frequancy of crowing was in
March (29%) (n=21). The highe: Wﬂmrﬂ!ﬁhﬁﬁﬂy was in the moming during 06:00-09:00 (49%) (n=2} and
tha highest frequancy of moming cmﬂmrmnng m before dawn (n=685). Moreover, from the physical analysis
showed the crowing Trﬂquar::jr wm«;hnﬂnyd 1o seman and light intensity. The vocalizaton characlenshos
of Red Junglefow Inpjﬂlmg ;. g. spadiceus, G. g. galius-and G. g. dmmﬁ:éjumshc fighting cock) wene significantly
dia T Erowing o i Sy v U .gsa-;mdandhmgwahm[mmmmney

longer than female. When co
fowls, wa found in mala 4.
length and weight, whereas

wing length, claw length '

different in both of

Li-Test).

Home ranga,ﬂ:ms and habilat ubhzation of Galus gallus spadiceus were studied al Hual Kha Khaeng Wildiife
Sanctuary, Uthal Thani Province, Ihgiland from July 2007 - August 2008. A iotal of five G gallus spadiceus, consisting of
three adult males.and two adult famamﬁ Wwas radio-racked, The madian annual home ranges of adull males and females
(95% minimurh sanvex polygon] ware 0030310 012 and0 0240018 km’ respoctivelyl In daily activities of G. . spadiceus
had highest activity in morming (after dawn until 10 AM ),

7 gallus-spadiceus.utlized 4-habilal ynes; secondary.forest, dry. diplercarm. forest, bamboo forest and
agricultural area. D the TNy seasop (May » Oclobier), ‘adult red jungleé fowlS ofien used seCondary forest and dry
diprﬁgocam fores| whereas in the dry season (Movembar-April], ihey mare offen used bamboo forest, secondary forest and
agnc.ulluﬁﬂ area. Furthermare, based on Canonical Cormespondence Analysis (CCA) the temiones of G. g, spadiceus ware

depandent on biological factors (predation nsk and human disturbance} and lood abundance,
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Phylum: Chordata
Class: Aves
Order: Galliformes
Family: Pheasenidae
Genus: Gallus
Species: Gallus gallus
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dgnsdueenaeals Inaansautaeanlaianng 4 1tia (species) Aa Ndaa (Green
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Junglefowl) lntnume (Red Junglefowl) lndnmn (Grey Junglefowl) wazlnvnezasna
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Abstract

The morphological studies of Gallus gallus spadiceus were carried out at Huai
Kha Khaeng Wildlife Breeding Station, Uthai Thani Province, Thailand during July 2007
to August 2008. The studies were descriptive morphology of feather and morphometric.
This studied was concentrated on only male Red Junglefowl. The results show that
coloration of male’s feather in breeding season was remarkably different from non-
breeding season. In early non breeding season (June — August) neck feather were
shortly and black but in breeding season neck feather were long and yellow-gold.

In morphometrics of ten measurements were taken on both male and female, the
show that average of all size in male were longer than female. When compare that
morphometric characters among of G. g. spadiceus, hybrid fowls and domestic fowls,
we found in male 4 out of 7 characters were significantly different (p<0.05) including toe
length, bill length, bill-nape length and weight, whereas in female there were
significantly different (p<0.05) in 4 out of 7 characters including bill length, wing length,

claw length and weight.

Keyword: morphology, red junglefowl, morphometric
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1z iuuINAn BN dugAnesig A 1dviaed Nenun uariniATesds
AynrouangRnenusadadudolaaugassnaffama
2.2.2 MFIATIEUTRYA
s ldannisAnsu e uauduguingnssndaliy uguaana

al 3.’/ o = dl = o a 1
waziwALEe wanantuinanisAn il iFeuiaudnenenednigidnenvelih

2B 3¢

¥ = o 1o |d9/ &
nyupanAduazwAle fuliignuan uazlnduiiu

mwi 2.2 uansgUnsniilalunisfinendnigananvedlita 4ae: visadsanuun

WAZAIN: LATANEA sluﬂﬂﬁmz?fmmumqﬁmgmﬁmm



-

G1) Wcotovrwou

GIDAUHID U0

A,
o \bI)IUUI)U)\)h)

S~
DILAGN

A, I
‘t’ﬂ MU
N
')
GDIWE D00sUIN

[}
|
i ’

— _—— -———

AR 2.3 UAnANEUEN AU I L lunnsAnsn LR nidauiazed it guyuag

(Gallus gallus spadiceus)

al o o a tﬂl =2 a ! 1o %
NINN 2.4 Lmm@m:rmx‘wfmmmgmqm’mlﬂum?ﬁﬂmmLfsmmmwmiﬂﬂ’]QN‘QLLN

(Gallus gallus spadiceus)



14

NANTSANEN

ﬁ'mgﬂuf“mmlﬁa@mmwmm'lriﬂ'm]'mﬂum (Descriptive morphology)

Anmauzneduguaneressuiuindduyuaanwag nudidnsaizunnsiaiu

A [ ]

FENINTNUBNOALNUTUAT TN QARG LHun ANHOITLATATRITULNFAUML Tng

q

o

Tudassiuresuanngduing  (hewnsngiaxn - &wnan) Inthduguasasudnau dueau

TRt suyues vadnawluiddvaiuas IngwmzlusnFuasiusdiianes  (nape) warae

aal o

(neck) WUANHAAN LduRAuAdw] areaudAeanuadnites gUde audawNn &U

o

dananu Weweuivludoenaduiug  (Reungadnian — waunian) wuddlntaguyuns
% = al o a a o dy aal A 1 =

WA ArHIURA uarLN UeTTW SR ulaslRNaDme uazgilsaiEeanng Uans

AN wenantiuLsan tauauAgNuulALNng (upper tail covert) NXATNNTRHNNHE

al o 1 A o '8 o 1 dl 1 A o 1 o [~1 £

JeuAvlugaengAunug dauluansuvddu nudaddneizuansnsiudntias

Tnenaniz@nesan wiauluing Auids i agauuansaaiy iy 1nasagulaiatn

(primary) 2uutinen (breast) LAZILATIN (flank) Lilws

s -8

Mwn 2.5 wansdnsnzyesiidasuguained dae: desuenggAusing (heudamnan 2550)

q

A [ o

LLAZAN: ‘ﬁ"NQQ’&‘LIWHﬁ (Lﬁ@quﬂ?ﬂmﬂu 2550)

tﬂl = o o/ a a 1 1) % ¥
LN@LL@HULVIEU ﬂﬂ‘]:rm::mﬂmmdiﬂuwm’] Lﬁﬂ@‘MﬂqW?gﬁqq\? VLﬂﬂ'][alluLLﬂ\? LWﬂELL@z
P ) P A X 2 o PR ' )
LNALNEINLIQN VLﬂ‘]Jf][5‘]3“4LL@\?V]N@f]ﬂN’]ﬂmuV]\{LuLWﬂQLL@ZLWF‘LN?J mm\‘i'd’)um’]ﬂ Iu?ﬁ\iﬂﬂﬁl
,a S v v Ao A Y Aal o o ° 9 o
3% a@zd’aﬂﬂﬂﬂ AVUINLINATHAAT UTALNLL LL@z@z\i’ﬂﬂﬂqﬂ@gﬁN@ﬂq M?'ﬂuqmq@iﬂﬂ NiFN

' tﬂl o 1 @ o A o 1o 1% ¥ =
ndndledlilndinde wisednwnizaesmau  (comb) ulhthduyuaanag weuaziaun
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|d? o ﬁ’/ d? | dl ¥ o =2 | o [ % a a
sLMQ_,I‘lILL aneuzAsiluEAaNans "Wﬂfﬂ?ﬂﬂ‘]:f’]W‘]_l'J’ﬂu@ﬂHmZ’&M§WHQWEW FINADININ

T duyuaanadRmaunnsa uinadanug N ueNaoRta LA N IuIALAN

o o o

pariuieia Anwoemaupeslnlwagidnsuesauliiusasnmienluling via  1n

=)

a A a

wifu lwlndhduyuaamadiuseuiidunsan uwsluwalad aany daesazsas mnluweag

=De

v v
=

1 aal o o ' = 1 Ao A ¥ a o a v 1 o ¥
UINARAINNA Ws LWAR AN LINRNAMNEN Laz@nn ’&LL“lI\‘]“lIﬂ\‘]iﬂﬂWVNLWﬂQLL@ZLWﬂLNﬂ

q

=

pd)}

al o Z;J/ ] a 1 1) a A :// a al o 1 Dd‘ 1 aa
BIRNINGEN LLMI‘LLZQL@UWU’JWVLﬂﬂ’]LWﬁLQJﬁINWQ@m’] LAZANN LLMﬂMWQ@WﬂluLWﬂQWWUQWN@

ANYNFY (ANS19N 2.1)

A15991 2.1 UAAIANHIUENNAnT AN WTE LM UEIA NN 2ee it suyunan A

ada o o 1l
anaanizsnaulatia
Taya A 1 Faf 2 Aan 3 a7 6 pan 7
4 2310.A.50 27 1.A.50 311.A.50 23W.E.50 26 W.8.50
v £ =l v =
LNA B B LHEl B LHEl
a1g T (Uszann) 15 1 1 2 2
% v v
1. ANBIZINDL K B - B -
2. Aneau WANE A LANER T LANAA )
= o o o o
3. Ar89azdasilnn AN AN 911 AN AN
4. AW AN AN A1 AN AN
a e o o o o
5. ALALl AN AN 91 AN AN

ﬁ’mgﬂu%ﬂmL%ﬁﬂ?u’lmmaﬂlﬁﬂ’lﬁi’u‘lﬁum (Morphometric morphology)
% o/ = 1 Al % £ = v [ % dy

an deyadnignuinen - szmaindsuguasnAiuazimeiily Ionasatl
ANENIMNAUTUINAEAYINAL 4.4, 3.2 UAY 3.25 LIUFRIAT ANNATA LATITUIUTINA LY
1 1 o dl o [ dl o =&
AL 6, 5 UaY 6 T AINANAL AINENTEaNAzeanIn IHadhlansazsati i naunIyu
nHANYINAL 2.9, 2, 2.01, 2.9 LAY 2.3 WEUANATATNANAYU AINEN189%H2 Taannilans
azapgtnllauniainanesNAwingy 8, 6, 5.01, 6.25 LAY 6.1 IEUANATATNANAY AN
ndereain daainysnuniielldsyendueeslith wudadl Avwindu 2.97, 2.8, 3.2, 1.82
WAz 3.1 WIUANAT ANNAIAD uHuguanaaiinn - daaniisumiaanlfanesndan
Winil 1.4, 1.6, 1.6, 1.0 UAT 1.2 FIUALNAT AMNANAL  AYNEN9TNIEL daanniialln

[

weslntldauneaulansiln (primary wing covert) Nignafige NAwiniu 22, 24, 21, 18.2



16

=

Az 19.5 URINAT AMNAAL ANenatinanen1edalaanistinaasintnldndenge uas
Faanuuansegndunasaesiitridasaunguianetindunas Hewindu - 37, 32,
33, 29.2 LAY 29 WUALNAT AMNAIAL ANNENLELIRANNL AuTananszed biUadAwingy
1.74,1.6, 1.3, 0.84 Uaz 1.15 [IUANAT AMNAIAL  AINENIIINANTAANNAIUA1NEAT
PNd9asalALAL AWANAL 4.06, 4.12, 4.4, 3.51 LAY 3.8 IURAWAT AMTNAIAL ANEI9
wes Jasauslrwmeslifednudangilenwiniy 2.08, 1.9 WAz 2.5 EURINAT AMNAIGU
AMENWNTRALsAUA s 1esdudas i ANgR LRI MNsaTUaTin  (tarsometatarsus) §
AINAL 9.6, 7.62, 7.4 uar 7.5 kA saxaey (lulithsadsan 1 lildeya) uas
tuinaaelidnilA1windu 840, 780, 840, 490 way 450 RSN ANNAIAL (19199 2.2)
dl o o a a 1 | £ ¥ = o
Wethdmuganeaasannssnd Wit duguaamad waziwedis T 10 Az
Teun A nengazeeailan ANNENNTIn AINNGNNTE ALNNBNRLTNAN AN TN I
ANNNENITNTULANY AFNNENAL ARIHENATIMNAN ANNEIIMTNWTS wazinul naeglnln
% ] Y vl £ o ] a o
Fuyuas wudn it suyunsnadiAeaalunanscaanndt  (wn 2.6) taadnmny
< 96’ o/ 1 24 va dl [~3 90/ o
ADHENILAL LATUNUTN  1AZ HUASNLASINARNANRAL AYINENITRNAL ke stinutin
, = , ot 4.48 \ 3 A~ o = & v .2
NINNTUNAREDG 1.5 LAY 1.7 WARINAAL WA MIA Nt AU LANAWNE AN Tiae YN

(Hagndn 1.5 1¥in)



=i o o S a (R ¥ ¥ =
ANTINN 2.2 LL@@Q@ﬂHszI’]\MMfZ’]uQV]HWLﬁﬂﬂ?&l'}mmﬂ\‘ﬂ,ﬂﬂﬁLﬂlﬁﬂLLﬂ\‘lLWﬁ% LASLNALNE

YA Fadi 1 Fad i 6 ﬁ'ﬂLQﬁimWﬁﬁ(n:B) Fad 3 fadi 7 ANaRELNALE (n=2)
U 23 N.A.50 27 N.A. 23 N.8l. 50 - 31 n.A.50 26 N.8.50 -
LA B B g = el el -
ag 1 (dszanng) 15 1 2 . 1 2 -
SnuauEvaa 6 5 6 . - - -
ANNNENI TR 4.4 3.2 3.25 E - - -
ANNENILABE (cm.) 2.08 1.9 25 \ - - -
ANGY (Wi - 1A9) (cm.) 22 24 / ) - - -
ARG (W1 - 99) (cm.) 31 32 / - - - -
1. A2 NEN9azdasin (cm.) 2.9 2 2.9 2.6+£0.52 2.01 2.3 2.16+0.21
2. AYNNYNNTBIWL (cm.) 8 6 6.25 6.75+1.09 5.01 6.1 5.56+0.77
3. ANNANTR9I (cm.) 2.97 2.8 3.2 2.99+0.20 1.82 3.1 2.46+0.91
4. urugugnanegnmi (cm.) 1.4 1.6 1.6 1.53£0.16 1.0 1.2 1.10£0.14
5. ANENRTnURIENNg (cm.) 22 24 21 2288 6-HRSES 18.2 19.5 18.85£0.92
6. mwmrﬂﬂmm:wu (cm.) 37 32 33 34.00+2.65 29.2 29 29.1+0.14
7. ANHNENILAL (cm.) 1.74 1.6 1.3 1.55+0.2248 0.84 1.15 1.00+£0.22
8. ﬂ')’]ﬁ\lﬂ’]‘]“ﬁ')ﬂ@’]\i (cm.) 4.06 412 4.4 4.19+0.181 3.51 3.8 3.66+0.21
9. ANHNEINILAN (cm.) - 9.6 7.4 8.5+1.56 7.62 7.5 7.56+0.085
10.“&’]‘1ﬂﬁﬂ (9) 840 780 840 0.82+0.033 490 450 0.47+0.030

Ll
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40
35 |
30
25

B LWAE
O weLlle

20

15
10

a

al dl % % = = (N %
NINN 2.6 LLZWNLLNuﬂNV’]’]Lﬁl@ﬂﬁlﬂﬂ@ﬂﬂmgﬂ’]ﬂ’&m‘g’WHQWﬂqLﬂ?‘ﬂULWﬂUﬂﬂﬂllﬂﬂﬁﬂNﬁLL@\‘i

u

FEUININ AL LAZ LN AL

anUsrananisAn=n

a

AINEANNTANHINLIIHAN LN AR MAMEN AN n 2e9 21 lithsuyung

6

£ o oA dl = o dld dl 1 o/ A
WA L9ALULaingg wasunlaglipiugey asduRusnanisasuLagatinednlauAa

9

[N

v
wuzediithinaienizaninenes wuae wanansudamudr it gduiugauresiitias

El

aal d? o dl dl 1 o a a [~3 dl 1 A
HAR mimuaummmmnmsmum@nlmmmm:m@mmumifyLmuimmm} Tueing §2Ka)R

[

WOHN1AN DY auRIAN It aslin sNARIWN AN LATWLGNT Y030 RTINS
aupeaed it N sasullad b axgilsnsaeauann auduanduiuauandiaesmes
= R = o S o > 4o o = ‘ o P
Fennndnlntunazinnandnaudnaieiowdigaduing aannisfneieuntinugniun

1 ¥ 1
wanegianAn1sndnanlugosil bidnasidunsndnaieduiunggnis nasndn - awainaw
. o Qu do & o o Ay o s .
aeaw uauuniladnde viens  wdnwiedngnguaniug TenisuAnTuTeIunay
¥ ! i
uiunadasunlssrasaefluuvaneaiialaaanizaasiuulnsandu (T, uaz T,) Aain
ansiannsass (thyroid) sasTuusiiniilinasanisasnfiulnaasuniaynsnanauaasun
HnsAneuaresaasiuuiunsinmemuy) 8 uaznisndnturesunaneiau lnganiy
unilanidn (Calidris canutus islandica) WUdIN1snAsIasaasiug Insendu (T,) Anasani

THUNTNAULAATLITITU LATNITNINANTYNANUAeTN8NNaY Tasgenanlutdas il
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[ %

Andm (Vézina, et. al, 2009) uananaaflnwl Nsanduldn ann1sAnHIEInNLINNIg

¥ ] L% A A o

HARIUINGIANNTRU YTRTUTANAALWUE (nupitial) 289UNNALA (Ptarmigan) AN

v ! k%4

o L . . 4 . . .
gafluunaireanmenlsanes (pituitary) wazsenlnsess Inai@adngesiuunai1esanmes

MeaasilliiaNdniusAveng reeunuARNRUS TN ALEIWN (Braun and Martin, 2001)

o a S 9 o Ao o A a2 A
uanangefluuisaestiaiudndlzesluund Andnatinnilee sesluy
wmanamalsunaiwandnmy aadaudrdanlumagitlasanidusesiuundinasie
ANHOENNAUNA uinaTeaesinudiunIndnIrzesunnAU WNanssiudn Innsdnmly

nguunanuiindew (Carpodacus mexicanus) weunlaiugasinumalnamalsulusziun

Nal

49( a o ¥ = aa 301 a a ] dl
HNAU UNAZUNITHNAALRTIRILAZAVUURIUNACHADANWINNRAALALT AAUAUNNALLAIAL

%

dsngiiesas (Stoehr and Hill, 2001) usiaannIsAnEnUdnaasinuidenaiiwinges
PDUANTY WATINMINURIEUNEARnaY (Zeller, 1971)

WBNANTUNPENUNNAN BTN AU WANE N LI Reuuaemiusey a9

A o

muwuﬁfié’m 1UNAARINNAY (comb) FUBIPNDU LAZAINENLADS] (spur length) AU

weamsaulutwngAuiudariauinlun) uasfaaseuiazidunsanndtludamenns

1
L¥ 8 o

s A 1 1 1 A o
NHATNY LL@ZL@@EI1T]‘].|’W$EI’1QLL@&LL‘M@NﬂQ’]‘HQ\‘Iu@ﬂq@J’&‘LIWHﬁ (898 anena |,

9

A o
AUNY
X

q
4 . o s o4 .
FaanEurnIflasuLlasassanlndufnanaasiuuma ng nalsuninuaulu gog

2543)

fgALug (Vernuls et al., 1999) usannisAnElulidaswagwudn lnneanindsnie vive

9
ANAMNATEA TIRLesNenazianasnd lulnnldliduaeuATan (Wong et al, 1954)
! A 1 dl ] o ZJ/ i a ¥ 1
doupnueNauazANEaNTesaes il MuanswAuiuinaziina N ld  suaeslnth
: = ¥ An o C oA ' oM i o A o =
wsilunisAnafatladnuauuansiaiissanldauisom it duaeaiuuiFoumey
sendne 2 fgnaald wanaintuaINAIUenaTesTIAtiL kaznsdunanLd e nee Sl
ihaunsnlasudlinuetsunitazaiuesanaadiili Taadalithegluninziesaniiza
o a aAaal a = al o QI daf o
pnlAandn AUIUNBUATHATAN I UALTINUIALVDINDUNAAR AN INT VAN LA
al
AYTHLATEIR
Y1 dl [ ' { le, a 49( dll ° @ A
wfidnslasuulasdnenizine wailaziintuiaandiialunisiaen
1 o 1o A =K 1 A 1 A dl 3| o d?{ o
ARANAUgUATIINsANE nudINsRenguesinvieun  Mdludnmue polygamy Ay
21919 wazaNannsalimnulasnduliuinnandnsuennauen  (Pazzari, 2003) Wi
=2 ' 1 = N o o 1o N o
nsAnswudintmealsazsidannaniugivlilinaglas@endnsuzaauegg 1

YAIYNAL AMIBU HINNINRUDIIU wIAnHzaaaneauay il lFUiNUan D9 AN LTI LAy

ADANINTBID4A (Zuk, 1990) WABIAILEIANANHULNATHLAAITINANNTaNLATANY T0]
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(fitness) Bas it weg wanainnisanenlulitdudadsnnnisAnenudndaesilin uazay

A

weiflawial@en (Anas platyrhynchoa) Huasianisiaenaxaniugaavie wiu Inadnuny

q

o o o ]

= & o o aa \ o = \ o . :

atnueaiai@saniriananla danaeeeldediAtysianisiaandueadameiie  wi
o f\// o 1 dldd 1 1l o 1 dld o o ' 1 A 1 1
NEOICURIUUT U AR LAUINHANHINLIN 13434rmLmuﬂuumuﬂmmymramm@ﬂ@ L6

@ e = o ) - o @ o oA

dandAnedsananlasesauluynaiundegeasidszauminugisaly n1ssuaenasned
o o o d! 1 [~3 a o A 1 o '8 v o

/AT (Omland, 1996) eﬂﬂulﬂﬂfmfm@%mnwmzmmaﬂ@muwuqﬁmmu TReINA

11818199 L ANANNAN B IALIINNINNINANEHAUAUA N UL IAANHULUTN  UANANTIY

& a

naftlnthadudnaumdsaindanauansiug  amauiifidaslanaiedudval wiidai
ZQJ’H‘WLL')ﬁéjﬂllﬁ’ﬂ’]@ﬁ')ﬂﬁﬂﬁlﬁﬂﬂ@’]ﬂﬁiﬂ?’ﬂmﬁu@ﬂﬂﬁmgﬂ?‘@ﬁ:\]@"}%‘luﬂ
TuAnBUEN AT 1IN WTILEN 11U AINENITBLAL ANHENNTBIHINAN
ANENaTn (AN51e71 2.3) Iu”l,ﬂ'ﬂ']me’gﬁﬂLﬁ_l?ﬂmﬁﬂuﬁnwmumhﬁﬁuid ﬂﬁ@ﬂmmu%uﬂu
Iridhgnuasssinslidauadlnideduiil 1 uaz 2 uarliieeiiutiu (Meckvichai ef al.
2006) ‘W‘udwz‘v”ﬂ‘lzrm:;mqzﬁ“mgm'?mmmmmmmqﬁqnmq (p=0.001) Al NEazIagUIN

(p=0.005) ANNEN_INLIN- Aenas (p=0.042) LazIUIN (p= 0.000) NAINLANANGT

'
= o

aealde A AN TzALAINNERNL 95% (Kruskal-Wallis test) WARINNENITAUAL AINNETD
v F 2 V= " g | ANae 0 o o o A o
waauiinuds wazmuanqtniulddauiansteiue e Riad AN A LA LT
| [ 1 o a 1 U dl | o va [ %

95% A1ndndndauniedigauangreintisuuasiuanswin e Mumanzaniunig
o ala a U (D] 1 a,lJ dy v 1 dl 1 1
ANSTRR luEsINTIANANNGY - Intagnirax uazliaenuiing 1 azsasliniianandnunay
WA @ameus iR mnnenazsastn- inevaes uaztinwinntasndninlilnda
ANHARDILARININLS

Tulntamede Weiraumeudnsaeniedugn  sinendulinasiutinmun
ANFULANNENNAL AINLINTIA ANIHNENIAZIDEUNN LATUN AN HANNLANANT WA N9
Had1AtuRAMITatU 95%. (Mann-Whitney - U-test) (p<0.05). A1A31A2INENI8Z4a81N
UNAZAINARAN1II8NMNTAA R TWWAR ANNEILAL ANENATINTENNS wAT N
£ 1 :// dl 1) % = = o dl [3 1 |d2/ v %’ o
taandnimiasannlnitguyuesnweds Sauasonianndilnnurinuniniageniziimin

1 A

AlANWTIUNINNGIDS 1.7 Wi (AN5197 2.4)
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A15199 2.3 uanadnmizndaiganenvesindwned (n=3) Wheumeuiulnse

(n=11) warlndsanusing (n=14) (Meckvicahi, 2006)

o It suyuna Irisia iaa et
Andau L o o
ANLRAt (cm.)x SD*  A@AY (cm.)+SD  ALeAE (cm.)+ SD
1. ARINENITBAUAL (cm.) 1.55+0.22 1.54+0.41 1.45+0.18
2. mmmqﬁ'mm\i (cm.)* 4.19+0.18 4.53+0.41 5.21+0.31
3. Anenantiuda (cm.) 8.50+1.10 8.66+0.54 9.43+0.63
4. AnNENaTNEIENNe (om.) 34.00£2.65 37.44+£2 .11 36.71£2.11
5. ANNENAzaagLn (cm.) 2.60£0.52 1.51+0.18 1.67+0.13
6. AmeaNLnFienae (cm.)* 6.75+1.09 6.17+0.30 6.55+0.27
7. ﬁwﬂﬂ (kg™ 0.82+0.35 0.97+0.10 1.36+0.18

*SD = doudBniuunnsgiu % ApaanumnsvetneliidnAtyd p < 0.05 Kruskal-Wallis test

AN5I9 2.4 wandnmuEnIsAngsanenvesiitmaie (n=2) wWhsuinauliiaes

WU (n=14) (Meckvichai, 2006)

Andau Tndguyuas InAneiuiing
(cm.) Aaa (cm.)x SD* Ana (cm.)+ SD

1. ANNENITBUAL 0.96+0.22 1.29+0.16

2. mwm'f}mmd 3.66+0.21 4.67+0.29

3. AT 7.56+0.08 7.74+0.37

4. AN TNBIENNN 29.1£0.14 31.61+1.39

5. AMNNENNazaasilnt 2.16+0.20 1.42+0.08

6. ANNENNAINLANYINanaE) 5.56+0.77 6.15+0.42

7. i (kg )™ 0.47+0.28 1.08+0.13

*SD = doulaniuunnggiy ** ApiuuanssedaldadAnyi p < 0.05 Mann-Whitney U-test

wfidndnwozaesnulit wadnaauudadlllifnaatnafitdfrysianisaeng

aaglAdiwAe wAAIa9 U UA NI U UTNALNUANDLAAIANNIAY  (dominant) LAY

mmmma‘m"luma‘mﬁummiﬁﬂﬂu@ﬂmnmuué’qﬁﬂwmzmqﬁmyuﬁmmﬁﬁ NABIANNT
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= ' C A v = |
wangredinthmade 2w lAwn auineeasen Areamen Avna N lunissied uay
BNNIANNUIY (territory) WanaINtuwaInnIsasniiudaganIAauINALNANLINTUAS
iranuaiasnaaadlilinailnaeniz lunawiadeldunnsneiull Tnawudndssue

al A v = 1 1 A ol/ = ¥ = 1 1 d}
Aoanwiaed (TrhuEendnliwaed ) aunseisduns (@ntiuEandiliues ) delulania

] = = =K = 1 1 dl ¥ o o
ﬁl”ﬂiﬂﬂ’]@@:ﬁﬂﬂ’ﬁﬂﬂﬂ’m\‘iﬂ"J’]N‘M@’Wﬂ‘l)i@'ﬁl“ll”ﬂ\‘m‘ﬂuﬂ‘ﬂ‘ﬂ‘ﬂ\ﬂﬂﬂ'mﬁLﬂﬁlfJ‘ll‘ﬂ\‘]ﬂ‘LIﬂﬂHmz‘Vl’]\‘l

a o A

= 1 ] al al 1 i’/ 1 1 a a
Taniansvisaliluaunan daudazeestin uaz@udeiunudnlulndausn ifedazeaatin

a

1 ¥
¥

a v 1) a A = 1 d‘ d? dl o aa =X
wazdudeaaslidrasideanvassssa LLmmeqmmmuﬂ@ﬂmﬂummen

dgUunanisAnu

v 3
1o 1% [

=] o a a dl dl A c
1. TUn9ANEATUNLIIANHILEN QM§WNQWEWW ﬂ@auuﬂmiﬂmu TRUNAUNUY

1
-

1un aune WesaINNITNARLIRewdngNaNuE
o o a a dl = 1 1 % v

2. AnwoLnNAAgNUANen WFnaudien Faumauszudnalitduguaanag uay

= SRR o A @ 5 o '

wetie WU TNNE LA ALRATRAY 289AINENUAL LATTITN HANNTIWA
= ' ] o d‘ 1 o 1 o
e 1.5 i e ludnsnizauwansiuliannin

3. Anmnusniedugniingndaiuiinedlithsuyuasnagiaauunnsigann gy
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Abstract

The study of vocalization in G. g. spadiceus show that the highest frequency of
crowing occurred during breeding season from November to May. During breeding
season, it is found that the highest frequency of crowing was in March (29%) (n=21).
The highest crowing frequency of a whole day was in the morning during 06:00-09:00
(49%) (n=2) and the highest frequency of morning crowed was during 20 minute before
dawn (n=685). Moreover, from the physical analysis showed the crowing frequency
were correlated to temperature, humidity and light intensity.

The vocalization characteristics of Red Junglefowl including G. g. spadiceus, G.
g. gallus and G. g. domesticus (domestic fighting cock) were significantly different in
both of total time of crowing of second syllable and lower frequency of second and forth

syllable (Mann-Whitney U-Test).

Keyword: vocalization, crowing frequency, G. g. spadiceus, G. g. gallus, domestic fighting cock
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Renfiiinangunsallunisulasdieya uazszazvinsanaaumisilngu inTiluniswesideyaas
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wAnzNeNATag eI UNLITNENIAN 2 (X = 2,479.18+380.16 Hz) aziilunengdAndaaungengn

' 1
= A o

9R9AIN1ANLEUNENAT 3.(X £2314/55+321 57 Hz) dannenammlanudandanpaneaneasn 4 (X

q

= 555.27+127.04 Hz) WAZIANAIHIAANENNAN 1 (X = 594.55+154.01 Hz) WALANQALIUDUIAN

TUwsANeAN LA IWENAT 3 Hszazinanunuign (X = 0.57+0.10 3uni) uazwengan 1 ldnantias

Nqn (X = 0.22+0.04 3u9) Wanaaeulnem9adin (Kruskal Wallis Test) WUA1ANDG94A AIND

0 i~ ! | \ e A o o A, 4 o
AEA LL@Z?ZF;IZL’J@’W]SL%GLMLLIF]@?JWEWQV’ﬂﬁJﬁJﬂ’)’]NLLIF]ﬂIF]’]\‘iﬂu’ﬂEI’]\?NuEIW] UNATAINNLITANL 95%

= 1%

(p=0.392) WAANENTNNANIULBURLITUNLINENANINATNUNINTGARE WA 2 FB9AINN
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ABNENNAN 3 TIRAAARBITLNNTANHIUBY Collias (1987) Maeuidnnenasn 2 aadlnliuma (Red
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| & o a

Junglefowl) tflunenaAnInassuxnign wazlulitima (Grey Junglefowl) 9189 U3 We9AN 3
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o [

azifluneng ANNNAIWNIUNINNG A
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Wanarsan lulnudazatianudninsuldinanlunnsdunnnign (¥=1.59+0.16 3u1) wazln

thifuyuadlunanlunsfutenfign (8 = 1.42:0.16 3unf) iudaoud @eed uinfign (8 =
372.67 + 65.68 Hz) uarlithiuyuas faoufideegefian (X = 2,471.67+139.00 Hz) iile
WRsnifes luusnensluliusazaiia wudnlunenadi 4 lrthduyanaldinadendige (F = 018+
0.03 A7) Lmﬂﬁmuﬁmmmnﬁzﬁm (0.24+0.05 ﬁuﬂﬁ)iﬁmuﬁmmﬁﬁmﬁﬁ%m (X = 41567 +
108.21 Hz) uazlnthiuyunsdiaanndiBaegefian (T = 2,402.33 £ 202.14 Hz) Tunenadd 2 It

wyuasdnateaniga (X = 0.19¢0.04 3u9) uazlnthgupaialdnaninign (X = 048 +

q

it
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8 W) Tnaudaaudi@edumngn (¥ = 414.00 + 27.71Hz) uazlnthsuyunadaonunideegs

.3
4n (¥ = 2,694.004220.401 Hz) lunenedn 3 lndhgumunsldiuaiiasign (0.56£0.10 3u1i)

=b_

wazlnthduyanaldinaiuinign (8 = 0.64 + 0.08 3u¥) Inaudauli@einngn (X =487.33 +

Q

65.68 Hz) wazlitduyuasiiaouiiaegaingn (X = 2,444+265.16 Hz) uazrlunenedn 4 lnith

wyuasdnantiaaign (0.24+0.03 3un) wazliduldinaruinnga (X =0.37  0.14 3und) naw

B
HponuD@enAngn (X = 401.33 + 24.83 Hz) uazlitsuyunaiimnudidengangn (¥ = 2,497
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U AtyNIzALANITaU 95% (Kruskal-Wallis test) (p < 0.05)
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Wanagauilualaeld af  Mann-Whitney  U-Test wudnszudnslnithsuyuasainaniil

d’j - V% v 1 L% s - | a = | o/ 1
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§ PNEEY
ALaRAs nau 30 naw 20 naw 10 A3 10 WAI20  %A3 30
I I U N N un
AuaRedi 274 58.4 51.5 27.8 6.7 6.4
gmmﬁﬁm?{mmm -0.97 -0.18 -0.62 -0.04 -0.5 -0.9
A URNER
. 4.33 5 5.14 6.71 11.75 19
wWanuuas
pridinugsd
. 0 0 7.1 34 58 111.67
wWanuuas
NIUAAN 0.2 0.2 0 0 0 0
QRN 0.2 0.2 0.2 0 0 0
et 3.2 uanedeyafetiadasiuned i lunsAne
ZELERNEEN 1UANUG Futaaiitiu szazinalnelszann UNLLUR
GGS 01 Tt dugung 18 .. 52 5 L3619 Sony GW-300
GGS 02 Tt suguns 18 .. 52 40-50 L1R3 Sony GW-300
GGS 03 Tithduyuns H.A. 51 40-50 M3 Sony TD100
GGG 01 Trtnsugann 413181, 52 20 A3 Sony GW-300
GGG 02* Tritheuyana H.A. 52 20-30 A3 Sony ICD-UX91
GGG 03 Tt dagang 3.A. 51 20-30 L1m5 Sony TD100
Kai Chon 01 T aneiugnan* 19 1.A.52 5 1619 Sony GW -300
Kai Chon 02 T aneiug Ing 19 1.0. 52 5134619 Sony GW -300
Kai Chon 03 Tna aneiug lne 19 §.. 52 5 1619 Sony GW -300

* dayaananlan Jamen

** QINATLBNANBIT19TINY
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, InthaAuyuas Tnthanyena Tnutiy
lszianaasla . N , ,
(Vagawad) n=3 (@9glu) n=3 (lnwu) n=3
1981 (Aui) 142 +016 158+012 159 +0.16
ANNDANGA (Hz) 674.00 +90.07 516.00 372.67 + 65.68

ANNFIEA (Hz)

sl b a
WENIANUIG 1287 (AuA)
WeN9ANUES ANNDEA (H2)
WeN9ANUES ANNDEIER (H2)

sl a
NENANEDRY L1381 (Aui)
WENATIAD ANDAER (Hz)
WENNATIAD ANNDFIFR (H2)

o al a
WENANEIN 1281 (ARN)
WEIANEIN AINDAER (H2)
WEIANEIN AINDGIER (Hz)

salal a
WENNANT 1281 (AuN)
saial

WENNANE ANDANERA (H2)

WENATNA ANDFIER (H2)

2,741.67 +139.00
0.22+0.03
717.33 £ 131.80
2,402.33 £202.14
0.19£0.04
818.00 + 86.00
2,694.33 + 220.40
0.56 0.10
775.00 + 43.00
2,444.00 +265.16
0.24 +0.03

674.00 + 90.07

2,386.00 + 174.68

2,517.33 + 206.79
0.18 +0.03
645.67 + 114.33
1972.67 + 69.18
0.48 +0.38"
717.33+66.22
2,511.67 + 203.60
0.64 + 0.08
717.33 + 66.23
2,409.67 + 372.01
0.27 + 0.002
516.00
1,996 + 333.67

2,063.33 + 288.11
0.24 +0.05
415.67 +108.21
1,837.00 + 163.37
0.22 +0.04
414.00 +27.71
2,018.33 + 333.37
0.59 +0.05
487.33 + 65.68
1,982.33 + 147.83
0.37 +0.14

401.33 £24.83
1,852.33 £ 156.71

* Anfiwudnfiaauuanseiueenefitedfty (p<0.05) seudndlithduyuasannanfimnzidesdndiiagauds uazlndnduyannainandiisedndinesansn (Mann-Whitney U-Test)
. Y
= AnfinugndanuuansiniuedwiliednAny (p<0.05) stuiwlitnduyunsainaniiimizidesdasindaaanuds uadliou (Mann-Whitney U-Test)

= grpnugndaanauanseiusdeilitudfny (p<0.05) szudaelivaguyanannaniidudadireyidans uazlnau (Mann-Whitney U-Test)

1914
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Abstract

Home range sizes and habitat utilization of Gallus gallus spadiceus were
studied at Huai Kha Khaeng Wildlife Sanctuary, Uthai Thani Province, Thailand from July
2007 — August 2008. A total of five G. gallus spadiceus, consisting of three adult males
and two adult females was radio-tracked. The median annual home ranges of adult
males and females (95% minimum convex polygon) were 0.0303+0.012 and
0.024+0.018 km’ respectively. In daily activities of G. g. spadiceus had highest activity
in morning (after dawn until 10 AM.).

G. gallus spadiceus utilized 4 habitat types; secondary forest, dry dipterocarp
forest, bamboo forest and agricultural area. In the rainy season (May — October), adult
red jungle fowls often used secondary forest and dry dipterocarp forest whereas in the
dry season (November-April), they more often used bamboo forest, secondary forest
and agricultural area. Furthermore, based on Canonical Correspondence Analysis
(CCA) the territories of G. g. spadiceus were dependent on biological factors (predation

risk and human disturbance) and food abundance.

Keyword: red junglefowl, Huai Kha Khaeng wildlife breeding station, habitat utilization
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CCA Physical Factor
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CCA Plant Biological Factors
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msulFaudisussuinanag wazsiweiiie Test Statistics’

Beck Head_L Head W Eye L Wing_Span Wing_L Claw_L Toe L Tarsal_L Weight
Mann-Whitney U 2.000 1.000 2.000 .000 .000 .000 .000 .000 2.000 .000
Wilcoxon W 5.000 4.000 5.000 3.000 3.000 3.000 3.000 3.000 5.000 3.000
Z -.592 -1.155 -.577 -1.777 -1.732 -1.732 -1.732 -1.732 .000 -1.777
Asymp. Sig. (2-tailed) .554 .248 .564 .076 .083 .083 .083 .083 1.000 .076
Exact Sig. [2*(1-tailed Sig.)] .800% .400% .800% .200% .200% .200% .200% .200% 1.000% .200%

a. Not corrected for ties.

b. Grouping Variable: SP

AsFauiguAnHUEN N U IUINENsERIelnwARNUNNNANET 3 dlinTest Statistics™

Claw_L Toe L Tarsal_L Wing_L Beck L Head L Weight
Chi-Square .448 14.017 .066 4.218 10.620 6.359 20.952
df 2 2 2 2 2 2 2
Asymp. Sig. .799 .001 .967 121 .005 .042 .000

a. Kruskal Wallis Test
b. Grouping Variable: SP
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Claw_L Toe_L Tarsal_L Wing_L Beck L Head L Weight

Mann-Whitney U 2.000 .000 8.000 1.500 .000 6.000 .000

Wilcoxon W 5.000 3.000 11.000 4.500 105.000 9.000 3.000

z -1.907 -2.225 -.953 -2.005 -2.231 -1.270 -2.225

Asymp. Sig. (2-tailed) .057 .026 341 .045 .026 .204 .026

Exact Sig. [2*(1-tailed Sig.)] .067° 0172 417° .033? 017 2672 .017°

a. Not corrected for ties.

b. Grouping Variable: SP
mslSafsuan sz a9 {e9du Test Statistics™

MIN | MAX | Duration | First Time | First Min | First_ Max | Second_Time | Second_Min | Second_Max | Third_Time | Third_min | Third_Max | Forth_Time | Forth_Min | Forth_Max

Chi-Square ] 9.395[4.970 5.251 4.201 6.437 5.769 6.727 8.049 6.727 6.134 7.705 5.939 5.336 9.097 5.388
df 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Asymp. Sig. | .052 | .290 .262 .379 .169 217 151 .090 151 .189 .103 .204 .254 .059 .250

a. Kruskal Wallis Test

b. Grouping Variable: SP

/8




A5 UT UL AUANND b UNNSAULUTINTN 6 TR Test Statistics™

Frequency
Chi-Square 5.000
df 5
Asymp. Sig. 416

a. Kruskal Wallis Test

b. Grouping Variable: Time

AN US UL AU AN LANFAINTLUINL A LT ULARSZ NG A Test Statistics™

time Min Max
Chi-Square 3.000 3.000 3.000
df 3 3 3
Asymp. Sig. .392 .392 392

a. Kruskal Walllis Test

b. Grouping Variable: Type
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No Temperature Humidity Precipitation Elevation | Water Dis. Human Dis.
Spearman's rho No Correlation Coefficient 1.000 -.035 .035 -.170 .241 -.439 -.339
Sig. (2-tailed) .929 .929 .662 .532 .237 .372
N 9 9 9 9 9 9 9
Temperature Correlation Coefficient -.035 1.000 607 926" -.305 -.500 -.684"
Sig. (2-tailed) 929 .083 .000 425 170 .042
N 9 9 9 9 9 9 9
Humidity Correlation Coefficient .035 .607 1.000 463 -.502 -.276 -.485
Sig. (2-tailed) .929 .083 210 .168 AT2 .186
N 9 9 9 9 9 9 9
Precipitation Correlation Coefficient -.170 926" 463 1.000 -.465 -.559 -.561
Sig. (2-tailed) .662 .000 .210 .207 .118 116
N 9 9 9 9 9 9 9
Elevation Correlation Coefficient 241 -.305 -.502 -.465 1.000 .026 -.117
Sig. (2-tailed) .532 425 .168 .207 .947 .763
N 9 9 9 9 9 9 9
Water Dis. Correlation Coefficient -.439 -500 -.276 -.559 .026 1.000 .536
Sig. (2-tailed) 237 170 A72 118 947 137
N 9 9 9 9 9 9 9
Human Dis. Correlation Coefficient -.339 -.684 -.485 -.561 -.117 .536 1.000
Sig. (2-tailed) 372 .042 .186 116 .763 137
N 9 9 9 9 9 9 9

**_Correlation is significant at the 0.01 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed).
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No Bamboo Plant Dis. Tree DBH Den. Ground | Canopy | Ground_Com | Human Dist. Predator
Spearman's rho  No Correlation - .
o 1.000 .367 -.555 .692 -.143 -.017 .285 413 -.759 -.307
Coefficient
Sig. (2-tailed) .331 121 .039 TAIRS! .966 457 .270 .018 422
N 9 9 9 9 9 9 9 9 9 9
Bamboo Correlation
o .367 1.000 -.661 .621 .000 .518 .052 157 -.484 -.060
Coefficient
Sig. (2-tailed) .331 .052 .074 1.000 154 .894 .687 .186 .879
N 9 9 9 9 9 9 9 9 9 9
Plant Correlation
o -.555 -.661 1.000 -.548 .548 -.274 .345 .276 .498 .395
Coefficient
Sig. (2-tailed) 121 .052 VDI 127 AT76 .363 472 172 .292
N 9 9 9 9 9 9 9 9 9 9
Dis.Tree Correlation . -
o .692 621 -.548 1.000 .300 -.050 .294 445 -.823 -.087
Coefficient
Sig. (2-tailed) .039 .074 127 433 .898 442 .230 .006 .825
N 9 9 9 9 9 9 9 9 9 9
DBH Correlation
o -.143 .000 .548 .300 1.000 -.283 403 .504 -.087 .346
Coefficient
Sig. (2-tailed) 713 1.000 127 433 460 .282 .166 .825 .361
N 9 9 9 9 9 9 9 9 9 9

06
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Den_Ground Correlation
o -.017 .518 -.274 -.050 -.283 1.000 .235 176 -.095 -.346
Coefficient
Sig. (2-tailed) .966 154 476 .898 .460 542 .650 .807 .361
N 9 9 9 9 9 9 9 9 9 9
Canopy Correlation "
o .285 .052 .345 .294 403 .235 1.000 .962 -.415 175
Coefficient
Sig. (2-tailed) 457 .894 .363 442 .282 .542 .000 .267 .653
N 9 9 9 9 9 9 9 9 9 9
Ground_Com Correlation -
o 413 .157 .276 445 .504 .176 .962 1.000 -.520 .087
Coefficient
Sig. (2-tailed) .270 .687 AT72 .230 .166 .650 .000 151 .823
N 9 9 9 9 9 9 9 9 9 9
Human. Dist. Correlation . >
o -.759 -.484 .498 -.823 -.087 -.095 -.415 -.520 1.000 405
Coefficient
Sig. (2-tailed) .018 .186 R1502: .006 .825 .807 .267 151 .279
N 9 9 9 9 9 9 9 9 9 9
Predator Correlation
o -.307 -.060 .395 -.087 .346 -.346 175 .087 405 1.000
Coefficient
Sig. (2-tailed) 422 .879 .292 .825 .361 .361 .653 .823 .279
N 9 9 9 9 9 9 9 9 9 9

*. Correlation is significant at the 0.05 level (2-tailed). **.

Correlation is significant at the 0.01 level (2-tailed).
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No | Bamboo Fruit insecta Chilo Diplo Achanid | Inver.Anne [Inver.Mollusca| Ver.Amp Ver.Rep
Spearman's rho No Correlation Coefficient 1.000| .367 -.092 524 -.524 416 -.231 .044 .681]
Sig. (2-tailed) 331 .813 147 147 .265 .550 911 .043
N 9 9 9 9 9 9 9 9 9 9 9
Bamboo Correlation Coefficient .367 | 1.000 =756 -.286 -.357 -.378 -.189 -.478 .286
Sig. (2-tailed) 331 .018 456 345 316 626 .193 456
N 9 9 9 9 9 9 9 9 9 9 9
Fruit Correlation Coefficient -092| -756 1.000 .378 .189 .500 .000 .632 -.378
Sig. (2-tailed) .813 .018 .316 .626 170 1.000 .068 .316)
N 9 9 9 9 9 9 9 9 9 9 9
insecta Correlation Coefficient
Sig. (2-tailed)
N 9 9 9 9 9 9 9 9 9 9 9
Chilo Correlation Coefficient .524 -.286 378 1.000 .286 756 -.189 .598 .286
Sig. (2-tailed) 147 456 .316 456 .018 .626 .089 .456
N 9 9 9 9 9 9 9 9 9 9 9
Diplo Correlation Coefficient -524| -.357 .189 .286 1.000 .378 .189 478 -.286
Sig. (2-tailed) 147 .345 .626 456 .316 .626 .193 456
N 9 9 9 9 9 9 9 9 9 9 9
Achanid Correlation Coefficient

Sig. (2-tailed)
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N 9 9 9 9 9 9 9 9 9
Inver.Anne Correlation Coefficient 416 -.378 .500 756 .378 1.000 .000 791 .378
Sig. (2-tailed) .265 316 .170 .018 .316 1.000 .011 .316
N 9 9 9 9 9 9 9 9 9
Inver.Mollus  Correlation Coefficient -.231 -.189 .000 -.189 .189 .000 1.000 -.316 .189
Sig. (2-tailed) .550 .626 1.000 .626 .626 1.000 407 .626)
N 9 9 9 9 9 9 9 9 9
Ver.Amp Correlation Coefficient .044 -.478 .632 .598 478 791 -.316 1.000 -.060
Sig. (2-tailed) 911 193 .068 .089 193 .011 407 .879
N 9 9 9 9 9 9 9 9 9
Ver.Rep Correlation Coefficient 681 .286 -.378 .286 -.286 .378 .189 -.060 1.000
Sig. (2-tailed) .043 456 .316 456 .456 .316 .626 .879
N 9 9 9 9 9 9 9 9 9

*, Correlation is significant at the 0.05 level (2-tailed).
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ANSI9LUNNNITTULADUNUIAN W.A. 2551

o

= =
IUN 12 HUNAN N.A. 2551
-ﬂl ¥ = é’ o o % k2
ANTUN NNANNUNIZLAENARTLN Viaeiuual

ANTNAL 06:0944. ATNIERNNATUL-AN 06:25%. - 18:26U.

frunni 22.5¢ PANTUANTNE 69%
i Adadesdy 1 Fa g 06:09%.

3 - - o .~ r - - 4 -
AMNDNNTTUIR9RaN 1 | 1A (Bun) | Aud kst uressian x | 1an (3unh) NHELUR)

3 AT (TN 06:09U.

06:09:00

06:09:19

06:09:31

06:09:57

06:10:11

06:11:54

06:12:12

06:12:26

06:12:52

06:13:07

06:13:26

06:13:45

06:14:05 Temp. 23.4c

06:14:23

06:14:47

06:15:07

06:15:25

06:15:41

06:15:58 Temp. 22.1c

06:29:25

06:29:11

06:29:39

06:29:57 Light 70 fc.

+ ¢ = Centigrade degree, fc. = Foot-candles., Temp. = Temperature, Humi = Humidity +

++ 06:19:001. Light 5 fc. ++



ANF19UUNNNITTULADUNUIAN W.A. 2551

Fudh 13 NUNAN W.A. 2551
AU AT siRedaTn Fagnud
A FuE 06:0014. NANILONTRIU-AN  06:241 - 18261
RV EH 22.5¢ A udLTTNg 70%
Sl i ey 10 6 Gudu 06:021.
AmAlunsd | 19an () VRGNV AR lun s wan (Aud) | waneme
06:02:00 3 A% 06:48:44
Temp. 21.7 c.
06:03:01 06:51:04
Humi. 80%
06:04:05 06:52:07
06:06:25 06:53:38
Temp. 21c.
06:07:17 06:54:55
Humi. 91%
06:10:37 06:55:15
06:11:02 06:55:32
06:11:36 Light 0 fc. 06:55:48
06:13:59 06:56:09
06:14:00 06:56:31 Light. 160 fc.
06:14:26 Temp. 21.6
06:56:55
Humi. 89%
06:14:46
06:15:08
06:15:47
06:16:06 Temp.21.1c.
Humi. 88%
06:16:26
06:17:17
06:20:47
06:21:12
06:22:20
06:22:36
06:23:26
06:23:46
06:24:53
06:25:16
06:26:08 Light 25 fc.
06:27:12
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Fudh 13 NUNAN W.A. 2551
AU AT siRedaTn Fagnud
A FuE 06:0014. NANILONTRSIU-AN  06:241 - 18261,
RV EH 22.5¢ A udLTTNg 70%
Sruaulivid ey 1) 6 Gudu 06:021.
ANAluNNE | a0 (BT UNELUR) AR lun s wan (Aud) | waneme
06:27:50 06:40:34
06:28:21 Temp. 21.0°c. 06:42:47
06:28:43 06:43:08 Light 110 fc.
06:30:15 06:43:25
Temp. 21c.
06:30:31 06:44:03
Humi. 91%
06:30:46 06:44:19
06:31:11 06:44:43
06:31:30 Light 50 fc. 06:44:58
06:31:56 06:45:16
06:32:16 06:45:40 Light. 140 fc.
Temp. 21.6
Temp;21-3;€;
06:33:29 06:47:04 Humi. 89%
Humi. 89%
Light 150 fc.
06:33:50
06:34:12
06:34:51
06:35:12
06:35:51
06:36:12
06:36:35
06:36:05
06:36:26
06:39:18
06:40:21
06:40:39
06:41:34
06:41:54
06:42:06
06:42:20
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Sl id ey 260 Gudu 06:01%4.
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06:03:09
06:03:28
06:03:47
06:04:06
06:04:22
06:04:42
06:04:59
06:05:18
06:05:57 06:11:15
06:11:52
06:12:07
06:12:37
06:12:59
06:13:31
06:14:00
06:14:26
06:14:58
06:16:04
Light O fc.
06:16:52
Temp. 23.8 c. Humi. 81%
06:19:06 06:18:18
06:19:28
06:19:42
06:20:13
06:20:24
06:20:38
06:20:52
06:21:40
Light 3 fc.
06:21:50
Temp. 24.4 c. Humi. 83%
06:37:55
06:38:17
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