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Abstract

The objectives of this research were to study the morphology and to study growth and
carcass characteristics of native pigs in the Northeast. The data for morphological study were
collected by way of surveying of native pigs raised in Loei, Sakon Nakhon, Nakhon Phanom,
Mukdahan, Si Sa Ket, and Surin provinces. A total of 49 native pigs were selected as the studied
samples. The study of growth and carcass characteristics were done on 40 pigs raised at Suranaree
University of Technology farm.

It was found that all of the studied native pigs were basically black color with some of them
had white markings at some spots of the body. The most number of pigs found were solid black.
They were found in all the studied areas. Most of the hair of pigs found was black. A very small
number of the pigs studied had white or yellow hairs. Numbers of pigs that had large, medium, and
small ears were almost the same. The majority of them had spread ears. The second in number had
erected ears, and the lease number had lopped ears. The face length, measured from the tip of snout
to the apex of the head, of the pigs was in the range of 24 — 35 cm. The face width was in the range
of 8 — 16 cm. The body length, measured from the apex of the head to the tail base, was in the range
of 65 — 150 cm., and that measured from the back of the front leg to the front of the back leg was in
the range of 24 71 cm. The hearth girt was in the range of 65 — 150 cm. The wither height was in the
range of 44 — 80 cm. The teat number was in the range of 8§ — 14.

It was found in the experimental pigs raised at the farm that the body weight of barrows and
gilts did not differ (6.15 + 0.28 kg. vs 6.51 = 0.20 kg.) But the growth rate of the gilts was higher
than that of the barrows (0.37 +0.01 kg/d vs 0.31 +0.02 kg/d). At 31 wk of age, body weight of the
gilts was higher than that of the barrows (65.44 + 1.77 kg. vs 55.86 + 2.94 kg.). The body lengths,
measured from the apex of the head to the tail base, at 9 wk of age of the gilts and the barrows were
the same (51.11 = 0.89 cm. vs 50.50 + 0.86 cm.) but at 31 wk of age that of the gilts was higher that
that of the barrows (105.00 = 0.80 cm. vs 99.45 + 1.32 c¢m.). The body lengths, measured from the
back of the front leg to the front of the back leg, at 9 wk of age of the gilts and the barrows were the
same (24.14 £ 0.47 cm. vs 24.22 + 0.57 cm.) but at 31 wk of age that of the gilts was higher that that
of the barrows (48.33 £ 0.65 cm. vs 46.73 + 0.68 cm.). The hearth girt at 9 wk of age of the gilts and
the barrows were the same (45.64 + 0.89 cm. vs 47.83 + 0.88 cm.) but at 31 wk of age that of the

gilts was higher that that of the barrows (102.56 £ 1.13 cm. vs 94.27 + 2.03 cm.). The wither height



at 9 wk of age of the gilts and the barrows were the same (31.55 = 0.73cm. vs 30.44 £ 0.73 cm.) and
also at 31 wk of age (50.00 = 0.29 cm. vs 51.33 £ 0.29 cm.).

The gilts and barrows that slaughtered at 5 months of age had the same slaughter weight.
The same was true at 6 months of age. Slaughter weight of pigs slaughtered at 6 months old was
higher that that of pigs slaughtered at 5 months old. Age at slaughter affected the fallowing carcass
characteristics: warm carcass weight, dressing percentages of both Thai and international cutting
styles, carcass length, back fat thickness at 7" rib, loin eye area, tender loin weight, ham weight,
belly weight, neck portion weight, back fat weight, rear leg weight, front leg weight, large intestine
weight, small intestine weight, stomach weight, lung weight, and meat scrap weight. The values of
these characters of pigs slaughtered at 6 months old were higher that those of pigs slaughtered at 5
months old. Age at slaughter did not affect the fallowing carcass characteristics: shoulder weight,
small intestine length, hearth weight, spleen weight, uterus and oviduct weight, rib weight, bone
weight, tail weight, and feet weight. Sex did not affect any carcass characteristics but had interaction
with age at slaughter on the fallowing carcass characteristics: warm carcass weight, back fat

thickness at last lumbar vertebra, liver weight, and kidney weight.
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25 91.18 0,97 95.56 + 0.75
26 93.73 + 0.94 97.00 + 0.83
27 93.82 + 091 98.56 + 0.75
28 9527 + 1.28 100.89 + 0.99
29 97.00 + 1.32 103.44 + 1.04
30 98.36 + 1.20 104.44 + 0.94
31 99.45 + 1.32 105.00 + 0.80

35




323 ANNINAINNTONNHINDITONVIHAS
=2 d’l =} o o 9 v =) % A dy
NMsAN ugnINULBIIIUIN 20 @2 (WAE 10 @9 1ALlIe 10 A7) Nnaasuaedly
4 a o ' o w
hsuumIneaoma Tuladgsuisnun gnamaduazmalolnue1Id1d291n ¥onv 11
= o A % o Y A o A o w
DawenIHaIneny 9 dlailnameanu Ao 24.14 £ 0.47 . Ay 24.22 + 0.57 Fu. AIWAIAY
' A A o o A ' Y2 o q ¥ 2 A o w
HAFNIINAILENMIANANVEIAGINGINNgnsne 331 IRgnsmeleTanue1Ia162g9

ngnsmAdiey 31 dUa1w Ao D 48.33 £ 0.65 ¥W. L1AZ 46.73 £ 0.68 w1, ATUAIRNL

36



M3199 3.12

dlonsd

ANHENIFININNBONVIHINDIBONUIHAIVOIGNINUINOY $I901g 9 -31

o1y ANNETIAG (B,
@) ey ey

9 24.14 + 0.47 24.22 + 0.57
10 25.55 + 0.43 25.67 + 0.24
1 29.27 + 0.91 30.67 + 0.85
12 30.55 + 0.54 30.67 + 0.85
13 33.18 + 0.79 3311 + 0.45
14 34.18 + 0.80 35.00 + 0.71
15 34.36 + 0.67 35.22 + 0.78
16 35.73 + 0.30 36.22 + 0.95
17 36.00 + 0.37 36.78 + 0.78
18 37.09 + 0.43 37.11 + 0.72
19 37.09 + 043 37.11# 0.72
20 37.18 + 0.44 37.33+ 0.69
21 37.18 + 0.44 37.33 + 0.69
2 37.36 + 0.52 38.67 + 0.78
23 37.55 + 0.50 38.78 + 0.76
24 39.36 + 0.97 39.22 + 0.78
25 4136 + 1.02 42.67 + 0.53
26 41.73 + 1.00 4311 + 0.42
27 4345 + 0.83 44.89 + 0.61
28 44.64 + 0.89 47.00 + 0.41
29 4564 + 0.81 4778 + 0.57
30 46.36 + 0.67 48.11 + 0.65
31 46.73 + 0.68 48.33 + 0.65

37




324 ANNENIIOUDN
=2 d’l =} o o 9 v =) % A dy
NMsAN ugnINULBIIIUIN 20 @2 (WAE 10 @9 1ALlIe 10 A7) Nnaasuaedly
4 a % ' {

WisuuInerdema Tuladgsuisnwud gnamaduazimsiiolinwe1iseusniie1y 9
o J Y a v A o w ! a A
dilamInaimeani Ap 45.64 + 0.89 HW. Lz 47.83 = 0.88 WU, AMWAIAY LAGNINAIBTINS
A = 1 YR o q 9 = ! v
MuANNEIITOVBNNGINNGNINAR 397 Iignamelelnue1I 50 UBNGINNGNIINARN

01g 31 @13 Ao 11U 102.56 + 1.13 %1, 18 94.27 £ 2.03 H1. AMNAIAL

38



M3199 3.13

ANNEITOUONVEIGNINUIIIBS ¥2901¢ 9 -31 d)mHt

o1 ANNETITOVON (W)
o) L] ey

9 45.64 + 0.89 47.83 + 0.88
10 48.23 + 0.82 48.06 + 0.54
11 54.36 + 0.98 5533 + 1.08
12 57.27 + 1.06 57.56 + 0.99
13 60.36 + 1.06 60.56 + 1.03
14 63.18 + 0.89 63.33 + 0.96
15 65.45 + 0.91 65.11 + 1.02
16 66.55 + 0.98 67.33 + 0.93
17 68.09 + 1.01 69.33 + 1.07
18 7091 + 1.12 70.67 + 1.01
19 7173 + 1.03 73.67 + 0.91
20 7418 + 1.27 77.00 + 1.34
21 76.82 + 1.30 77.56 + 1.24
22 79.73 + 1.62 82.00 + 1.42
23 80.73 + 1.47 86.56 + 0.99
24 8236+ 1.77 88.67 + 0.78
25 85.36 + 1.83 9233+ 0.78
26 88.73 + 1.58 93.11 + 0.84
27 89.55 + 1.82 94.67 + 1.17
28 90.36 + 1.71 97.67 + 0.87
29 92.00 + 2.03 99.78 + 0.86
30 92.82 + 2.04 102.22 + 1.19
31 94.27 + 2.03 10256 + 1.13

39




S T
325  anugsimlna
=2 d’l =} o o 9 v =) % A -dy
NMsAN ugnINULBIIIUIN 20 @2 (WAE 10 @9 1ALlIe 10 A7) Nnaasuaedly
4 a [ 1 { o 1A
WsuuInerdomaTuladgsuiswua gnsmaduazimeniiolinuganialvaneiy 9
@ L @ o w 09.1’
dlailndifesiu Ao 31.55 +0.73 @, uaz 30.44 £ 0.73 Bu. AMVEIAY LA GNINIAOUNAT
A A o ! o a o 2 o q Y 9 2 A A o 1A
msuANNgeni Inaludasudernu Jeildgnsmaduazimaiiolinnugaini lvaneny

Q

31 FUaMIAU A A 50.00 + 0.29 %1, 1A 51.33 £0.29 B, AU

40



M135199 3.14

M
ANNGIN

v X A v v d
Tnavesgnsniuiios ¥1901g 9 -31 dlav

R
anugailna (wu.)

o1
@) nag ey

9 3155 + 0.73 3044 + 0.73
10 3455 + 0.37 34.78 + 0.70
11 36.73 + 0.88 36.56 + 0.99
12 36.82 + 0.84 36.67 + 0.93
13 37.18 + 0.78 37.00 + 0.82
14 37.64 + 0.69 37.89 + 0.65
15 38.09 + 0.65 38.78 + 0.40
16 39.18 + 0.62 39.89 + 0.54
17 39.82 + 0.50 4011 + 0.48
18 4091 + 0.46 41.33 + 0.33
19 4127 + 0.41 41,78+ 0.40
20 4191 + 0.33 42.94% 0.56
21 4218 + 0.40 43.89 + 0.51
2 45.18 + 0.60 45.44 + 0.58
23 46.36 + 0.45 47.22 + 0.32
2 46,55 + 0.52 4733 + 029
25 4727 + 0.56 4856 + 0.44
26 48.82 + 0.54 48.78 + 0.46
27 49.00 + 0.47 49.44 + 0.34
28 49.27 + 0.39 49.56 + 0.41
29 49.36 + 0.35 50.78 + 0.40
30 49.64 + 0.32 5111 + 0.31
31 50.00 + 0.29 5133 + 0.29




3.3 anHUSHIN
- Ao Ao A A A o o
HaMITeUMeUaN YU HINVOIGNINTUHALIN0D1Y 5 ADULAL 6 ADUNY 2 INAAY
uanaluasnei 3.15
~ 9 A o A A a d v o ' ' ' o
gnamadonazmadaounduvaziloniy 5 weulihmiinaineusin luuanaieny
P Y [ a [ Y] A o A = 3 A o A A
FINUWFWAGINUNVGNINT N ALINDDIY 6 1ADY GNINT 2 INANTIUHALINODIY 6 1ADY

Y ] Y
v A

M@ IN NI 2 InANFwHazIiioay 5 nou

v 1 1 [ 1
hminanguuesgnamadaouidwvaziiionlg 5 hou finivesgnamsniioniin
1 Y 4 [
Frunaziiiony 5 ey tnilounu wazihminainguassgninunaiionazmagaoud
o & A o ' qgj 9 A Ao A A 1
Fuvaziiony 5 Moudinvesgnsnunadaoutazmeionsuraziionny 6 idou 8e19ls
] 9) A Ao A A A v oA 2’ o 1 '
AN mAdaeutaz gnamamlendaziionly 6 tiewmlounuiiiminagingu 1y
HANANAY
73 & A o ' o A A ° ' A
nosisudasinidauauu lnevesgnsiduraziloniy 5 oy A1nd1vesgnsi
o A A (= 1 s I 4 09/' ~ ) A
Furaziiioniy 6 ey Taawd lilnaaen)osisudeinveegnsne 2 AN uraziiioniy
= v 1 1
EReINIELIAR
73 o o ' Ao A A ° ' =
esIFUAXINNAALALLVAINAVBIGNINT K aIN001Y 5 1ADU AINI1VOIGNTN
o A A (= 1 @ 4 09/' ~ ) A
Furaziiiony 6 theu Tagme lilinanenlesisudsinvesgnsne 2 manduraziiioniy
= % 1 1
EReINIE IR
4, 4 P | W~ 4 4 -
ANEIIFINVBIYNINTINALINBDIY 5 1ABY AININVBIYNINTMHALINDD1Y 6 1AD
Tagwa lilinasennuensinvesgniidurazilong@einuunodiala
anunu lviiudunds o A Insaan 1 vesgnamadaounduvaziioony s
Y H 1
@ou VNNIvegNINanAdonazmadaoundurazilon1y 6 Aou ua liuana 19UV
A Ao d " v 1 < LY @ J
gnamaiiendurazilionly S ouminy 0619 lsnawanunuves lududunas w gail
o do H a - y 4, 4 A w
yosgnamalisnduvaziionly S o gnamamilsuazmadaoundwvaziiiooiy 6 ol
uanaNN U1 la
anunu lududunds o S Tasedn 7 vosgniNdurazilionly 5 ou @
nMUeIgNINFIazIeoly 6 1Aeu Taams lilinadonnuesInvesgns s uraziiioniy
= v 1 1
Peiuuaeg1ala
CY v o A = 9 A Ao A
anunun lududunds a dumiad Tasedgaievesgnamaiionsumvaziiioony 5
A 1 = d' o d' A 1 ] 1 [ 9 d‘
iAou VINNVBIENTIMAleNF Az iiooly 6 1o ua luanA1nDYoIgNTINARADUN

[ [ k4
Fuaziiioniy 5 @ou taziony 6 wou tazaNunIVeY luliudunas u gameInuiives

1 1 1 9
gnsmedieNduvaziieoiy 6 HoUNINIIENINAUIUY NINUA

42



9
anunu lududunas o Awrienszqndurasdiutueaviouganiie  (Last
ng VAo A A 9 A o
Lumbar Vertebra) veagniniaeeanguinduvasiiiesiy 5 heu uazansmannounguvay
gﬂ' A 1 1 [} 1 1 = tﬂ' o Lﬂl A
1119019 6 1AoY Tiuana iy uau RN NVIgNTINATisNdLazIioaly 6 oY

L% % v td‘ L% 3 [ o 1 A td' d'z:'
mnmm"hmuﬁuwmmaﬂmmmmﬁm”lsuuuﬁuﬂm U 4 MUNUS Ao F1ATITN 1

=

A A A A 9 [ [ 1 09)1 1 Y 9 A
F1n59%N 7 F1AT9F AN 1aznTzgnFUNAIGIUTULINOUAN1GVOIGNTINAGADUT
o A‘ =) J = d‘ o d’ =) \ ) 1 %
Furaziliony 5 WounveIgnIMaleNFuiaziionly 6 1Wou ua luuanA1n UV
A Ao 4 A 9 A o A A ' <
gnsmaenFuraziiiooly 5 HounazvesgnsmadgaeunFnaziiieoly 6 on 0d191sn
ANANURUURABV T ud U aY 4 AunisvesgnamaiieN S unaziioo1ys iwounas
9 Ao A A 3 1y Y 1 A Ao 4
YougnImAdaeuNuazienly 6 aeun i lduanannnvesgnamenlofiduaziiioniy
6 1ADU
A R RV S, & o & S S &
wunvidaioduesgnindwvazieniy 5 ou AnivesgniNduraziiioniy
A 1= 1 dy A Y o dy o A o A = v J 1
6 o Taame lilinaseiunnihaaioduresgnindumazieogdodnuuaodisla
o W & o & o E a5 Ao &
ihinveutleduluvesgnindwmazilonry 5 weu dAinivesgnindunaziie
A = 1 3’ Y dy o A o A =2 o 1 1
019 6 1Hou Tagmd lullnanetihminvouiloduluvesgnindumaziongiRernuuaediala
9 Y [ ]
iiinveuledunsnvesgnimsdaouifvaziiioniy 5 wou luuanareiuves
A Ao A = 1o 1 o = 9 Ao A
gnamenlensuvaziiioniy 5 Hen uadinvesgnINunamlouazmadaoundaziiie
9 Y v ] v 9
01 6 iAo hvinveutlodunonvesgnswaiioNduaziiooly 5 Aoy AINNVBITNTNA
=\ 1 [ 9 d‘ o d’ A (= 1 oy % dy o
meniioua luannmagaoundumaziiveniy 6 ey me lilinaaetiviinveuiloduuen
d‘ o d’ = U 1 ]
YoIgnINFuaziengReInuaediele

9 Y 1 i1 v 1]
iinveutioas InnvesgniNduraziienly 5 wou dnivesgnsnduraziie

A = 1 oy v dy d‘ o d‘ = % 1 1
91y 6 IADU TﬂﬂLWﬁlliJiJNﬁﬂﬂuiﬁuﬂﬂlﬂﬁluﬂﬁ%IWﬂﬂJﬂﬂfJﬂiﬂsﬁﬂlﬁﬁ&ﬂf)@”lfglﬂﬂ’lﬂﬂ!kﬁ@fﬂﬂ

la
N S iy 4 - L
iminvewile lvavesgnsiduiaziliony 5 @ouns 2 me liuana1991nvegns
H ] Y
N5 WHaIN001Y 6 DU 2 INA
v Y 4 H 1 v H ]
WiinveuloauFuveIgnI NG uaziiionly 5 ou @nveIgnIidgaziie
Y Y F4 ' ]
019 6 1hou Tagmd hilimadorhminveullomusuvesgnindurazilooighoanuuaeda

1a
o w A Ao A A M A, A
umuﬂmmguaﬂammqﬂi‘mmmazmamq 519U @nfmmmqﬂi‘ﬂ%umazmamq 6
=1 = 1 03} v dy d' o d‘ = % 1 1
U Tmuwa"lmwamumuﬂmmmaﬂammqﬂimmmazmamqmamugmamﬂ@
cy o @ < { ) y c; 1 ~ o 4
umuﬂmmuumwmqﬂiﬁ%umamﬁamq 5 Lﬁﬂu @1ﬂ'31"1]’é]x1’£1ﬂ5‘1/]°h’1llﬂﬁglﬁ’é)fﬂq 6

A (= 1 031 @ @ < ~ o A = [ 1 ]
AU IﬂULWﬁhlllllWa@l’f]u’lﬁuﬂﬂl’f]ﬂﬂulmlﬂ‘ﬂ@ﬁQﬂiﬂ‘]ﬂllﬁﬁﬂh'ﬂfﬂqmEl')ﬂlllmﬁ)ﬂ'lﬁsl@

43



2 [ [ v 4 v
invesiun)arvesgnamenlisnswvaziioniy 5 1HoUAINIIVOIGNTNI 2 INATN
] [ ] v
Frumaziiiony 6 Mo ua lduananngnamadaoudwmvaziloniy 5 Wowminu 1imin
o/ 9 A o A A 1 1 A A
vouularvesgnamadaeundiunaziiioniy 5 1hou luuanaeainvesgnsnsiiion
[ v v ] v
Fuiaziiioniy 6 o uadInvesgnIMARaeuNTazIliooly 6 ou ninveiy
A 9 ~ o A A ] 1 %
narvesgnsmaniisuazmedaoundurazilony 6 wou luuanaenu

'
v =

v ] v H )
WmiinueavesgnINwraziienly 5 oy @invedgnsndraziioniy 6
= G ' 3’ o Y A o 4 = 1Y 1o 1 a3
wou Taoma lulinadeiihiinvesiivesgnsndurazilieorgmeriuuaediala ogrelsn
31 o @ 9) { o y I ] 1 3
amhminvesiivesgnamadaeuidraziiionly 5 woun luuana1991nveIgnINng 2
A o A A
AN RazIie1y 6 101
oy % @ A o d’ A z; 1 A o d‘
WiinveaueIgnINdvaziieoly 5 Wew A1nvedgnINgraziionly 6
A = 1 3’ o 2 A o A 2 v 1 1
wou Taame lilinaseiihminvesnvawesgnsidumaziiooig@einuaodisla
oy o 9 { o y o 1 { o 4
iinvesivesgnI N raziiieniy 5 ou Anvegnsigiaziionly 6
= 12 ! 3’ o 9 A o 4 = [ (R
wou Taams lilinaaeiihminuesminvesgnindumazilongieinuuaediala
o 9 ' A o A A o ' A o =
anuevesd1 1d IngvesgnsNdunaziioniy 5 ey AnvesgnIndraziie

A = 1 o Y ] t:‘ o d‘ =S [ l 1
91y 6 IADU TﬂﬂL‘Wf"fth‘JJNﬁ@]’t’)ﬂ’)ﬁlfﬂﬁﬂl@ﬂa']"lﬁalﬁﬂtj‘llﬂﬁf‘(ﬂﬁ‘VIG]ﬂLLWﬁ%!Nﬂ@TQLﬂﬂ’JﬂULm@ﬂN

1a

v

9 [
iminvesd 1dlvgjvesgnsfdumazerg@ernu luuanaranu uaiminvesd 14
v ] [ 9 v v
Tngjuesgnamadaoufuvaziloniy 5 Woudinnvesgninaeunansuvaz oy 6
A 1 3’ o o 9 T A Ao A A o ' 9
oy uaimiinvesd 1d Tvgvesgnsmenlondunaziiioniy 5 ioudinIvesgnsnag
d‘ o d‘ A 1 1 1 = d‘ o d‘ A

aouNFWHazILen1Y 6 DU luANANIINVoIgNIMAlsNS wraziion1y 6 oU N3

@ o

3 d‘ ) d' A = oy 9 1 1 1 [}
9 2 AR uraziieay 6 eulithvinvesd 1d g luuanaraiu
o Y Ao A A o [l 1
ANNE1I0IR IdianvesgnINFwvaziNoo1y 5 oMY 2 e TiuAnA199 1INV
A o A A oaj
qNINFWNaLIL001Y 6 1NDUTI 2 INA
Yoo e ngsg do P o r a4, 4
ihminvesdr ldianvesgnsndunaziiiony 5 ou dinwesgnindwvaziieoy
A 12 Y Y o Y a3 Ao A 2 o R
6 o Taams lilinasoiimminuesdr Idianvesgnsndunaziioogfernunaodiale
v H ] ' H 1
iinvenszinzueIgnIndaziiieoly 5 weu dinivesgninduraziloy
A = ] 031 o A o A = o o
6 o Taame hifinaaeiiminuesnszimzvosgniiduvaziiooigdernunaodiale
Y v ] v v
ihinveaia lvuesgnsiduraziliooiy 5 ouia 2 ina liuana19Invesgns
] v
Fuiaziiony 6 IADUTI 2 tWel

Y H ] v v ]
iinvesloavesgninduraziiioniy 5 ou 1N NVeIININFaILED1Y 6

A 12 1 oy @ A o A = @ R
AU IﬂULWﬁhllliJW'ﬁ@]ﬂuﬂ’iuﬂﬂlﬂﬂﬂﬂ@ﬂlﬂﬂi‘Iﬂiﬂ%nlﬂﬁzm@ﬂ1qtﬂﬂ’)ﬂu!m’ﬁ]ﬂ1ﬂﬁlﬂ

44



2 [ ] 1 [ k4
ihminvesduvesgnimadaoudwvaziioniy 5 Woudisdrngalugniie 4 ngu
o’/’ tdl o zﬂl A = c'v 1 QSJ’ t:' o Lﬂl A
gNING 2 INANTINALINDD1Y 5 1ADUNAIRINIIVOIGNINT 2 INANFIHAZINDDIY 6 1ADY

1 <3 g’ v as/‘ { o 4 [ 1 @
9819 lsnahminduuesgnsng 2 e uraziiionty 6 iou hinanaenu

E4
v A

Y [ v ]
94 NN UANANAUGBIMUSIADNINA1gadagenail Ao gnsmemlondwvaziie

¥ A

01 5 1o gnImelisNduvaziieoly 6 Ko uazgnimadaounduaziiony 6 nou
v v ) v [ 4
iminlavesgnsmadaouidumaziiionig 5 oudiiigalugning 4 ngu uazves
¥ Ao & A = ! A Ao 4 A
gnansdaeunduiaziiooly 6 Aougaiga dauvesgnamailondurazilonly 5 hou

d' =) 1 1 v
uaziion1y 6 wou luuana ey
Y k4
minveuhwvesgnsna 4 ngu liuanasuudediala

Y
) %

ihwiinvesuagnuaz et livesgnammilenduraziliooly 5 Ao uLazilen1Y 6

=1 ] \ %
mau“lmmﬂmanu

Y [ 4
minuesdTnse nszgn 19 wazan veegnsng 4 ngu luuanaaiu
Y

Y v ] v H ]
iinve sl veIgnI NS HazNoy 5 oY AINT1VegNINTIHAzIND1Y 6

A 1= 1 3’ Y dy A o A =S [ 1 1
AU Tmmﬁ"lwwamumuﬂmmmmuammqﬂw%umazmamqmammmamﬂﬂ

45



M3199 3.15

SNHUZTINVOIGNINUIND

o 4‘ A
YVIUTIASINBD1E SIAdU

o d‘ A
VUHALINDDIE 6 LU

anye » ” » ”
edle INARADY edle INARADY
sindeuan (nn.) 3450 + 1.30" | 32.50 + 050" | 40.55 + 0.45° | 41.00 + 1.00"
ﬁy1wﬁﬂ“ﬁ1ﬂ6:u (nn.) 2450 + 0.50° | 22.90 + 0.10" | 30.00 + 0.20° | 30.20 * 0.20°
% 510 oy Ine) 71.06 + 1.23" | 70.47 + 0.78" | 73.99 + 0.33" | 73.69 + 1.31"
% N (LUVEINA) 60.14 + 020" | 57.81 + 2.35° | 63.25 + 0.41° | 63.07+ 0.93"
AUBTIHIN (F31.) 5151 + 1.50° | 49.00 + 0.00° | 61.00 + 4.00" | 63.50 + 0.50"
BF-1 (1. 450+ 0.50"° | 4.00 +0.00° | 5.00 +0.00° | 525025
BF-7 (1.) 250+ 0.00" | 325+ 075" | 425+ 025" | 450+ 050°
BF-Last Rib (wu.) 225+ 025" | 250 + 0.50"° | 3.00 £ 0.00° | 2.75 + 0.25""
BF-Last Lum Ver (1. 225 +025" | 225+025" | 3.00+000 | 250 +0.00"
BF-AVG (w1.) 3.00+033"" | 292+025" | 3.67+000 | 350 +0.17""
st (M5.%3.) | 14.75 £+ 0.00° | 17.00 + 2.25" | 28.63 + 1.88" | 28.38 + 0.63"
. ey (nn.) 028 +0.02" | 0.23+003" | 0.35+005 | 035005
WL eduuen (n.) 130 +£0.20"° | 1.18+0.18" | 1.80 +0.00° | 1.60 + 0.10°°
W, e Tnn (nM.) 320+ 020" | 3.08+ 007" | 445+ 045" | 440 +020°
. e nd (An.) 215+025 | 200%020 | 255+ 065 | 290 + 050
WL feaudu (n) 3.80 £ 030" | 3.40 + 020" | 450+ 020" | 4.80 + 0.30"
WL ifiene (AN 0.90 000" | 073 +0.13" | 1.15+ 005 | 1.30 + 0.00"
W T (an.) 490 + 040" | 488 +013" | 6.60 + 040" | 7.25 % 0.05
W duwan (nn.) 1.05 + 0.05" | 1.25 + 0.10"° | 1.45 + 0.05°° | 1.68+ 0.13°

anur lusudunds o dumnu e Tasadn 1

BF-1 =
v o o o roA A
BF-7 = ﬂ'JnJ‘I’iu'l"l"lliJuﬁUT‘ia\? o AWNUIF IT9FN 7
. o o @ o oA ~ 9
BF-Last Rib = ﬂ'JnJ‘I’iu'l"l"lliJuﬁUT‘ia\? ] muwumewqﬂmﬂ

4
BF-Last Lum Ver = anunu lugfudundas o dumianszgndundediutiueivouganie  (Last

Lumbar Vertebra)
BF-AVG

Lum Ver

a,b,cd

BNHINUANANAUDUUTTNARGINULTAIIUANANAUN P<0.05

- anunn luiudurdundeueanuKUT o @MU BE-1, BF-Last Rib 1@y BF-Last




A13197 3.15 (AD)

ANHUZHINVDIGNINUIND

o 4‘ A
FUHALINODE S (ABY

o d‘ A
VUHALINDDE 6 LABDU

ANy » ” » ”
Wee INARADY G INARADY
WU, ¥ (AN.) 335+ 005" | 345+ 055" | 3.60+0.10° | 3.60 + 0.00
W UINAY (AD.) 055+ 025" | 053+002° | 1.15+005 | 1.10 +0.10°
U KN (D)) 050 + 0.10° | 0.60 + 0.00° | 0.75+ 005" | 085+ 005
o \d g () 318.50 :_r 255.00 ai 0050 = 350° 400.00 bi
33.50 45.00 U= S 12.00

w8114 va) () 0.85 + 015" | 065+ 015" | 1.15+005 ° | 1.20  0.10°

o vy 112650 + 979.50 + 1031.50 + 1160.00 +
Anuemd ldidn () 140.50 152.05 41.50 94.00
wu. a11ddn (nn.) 085+ 005" | 083+008" | 095+015" | 1.20+0.10"
WAL NIZNE (AD.) 0.28 +0.05° | 035+ 005" | 050+000" | 050+000"
w. ¥l (An) 0.13 + 0.03 0.10 + 0.00 0.10 + 0.00 0.13 + 0.03
.. o (nn.) 023 +0.03" | 025+005° | 035+005" | 033+003"
WU, AU (PA.) 0.80 + 0.00° | 0.70 + 0.00° | 0.90 +0.20° | 0.95 + 0.05°
w e (0n) 013+ 003" | 010+ 000" | 0.15+005 | 020 +0.00°
TRTEGIEGID) 0.10 + 0.00 0.08 + 0.03 0.13 + 0.03 0.10 + 0.00
wu. uagnuazneti 1

0.30 + 0.00 h 0.28 + 0.07 -

(nn.)
W, 3 1A59 (ND.) 1.25 + 0.25 1.00 + 0.00 1.20+ 0.00 1.23 + 0.02
WU, NIzan (NN 155 + 0.25 1.58 + 0.08 1.70 + 0.10 1.75 + 0.05
U ¥ (PD)) 0.10 + 0.00 0.08 + 0.03 0.10 + 0.00 0.10 + 0.00
UL AN (AN.) 0.40 + 0.30 0.68 + 0.02 0.75 + 0.15 0.75 + 0.05
WL AN (AN.) 035+ 000" | 025+005" | 0.80+020" | 088002

BF-1 =

BF-7

BF-Last Rib =

v o o ° "o o A
mmwm‘lmnuﬁuwm U AWNUIF InT9FN 1

o o o ° oA A
mmwm"lmnuﬁuwm o AWNUIF IngaFN 7

o o o ° 1A = 9
mmwm"lmnuﬁuwm U muwuwiquﬂmﬂ

9
BF-Last Lum Ver - anunu lugdudunds s dunsanszgndundsdrutiuedouganie  (Last

Lumbar Vertebra)
BF-AVG

Lum Ver

a, b,cd

47

- anunu i dundunasueaAurUT & §1unUe BF-1, BF-Last Rib 110¢ BF-Last

PNHINUANANAUDULTTNAASINUUTAINLANANAUN P<0.05




UN 4

unagil

4.1 agUwamside
4.1.1 apYMZMITUFIUINN

@ 1 A= o Y 1 Ao oI dy aa
NAIVYNFNTNANTIVTIUIU 49 A1 WUNFTNTNNAINY A unULaE e UFVIILNT N
Y
3§

I~ o ' ' A ~ Y 1Mo v Ao Y Y  AAd
Lﬂu‘]JWQG]’IL!WHQﬂJENi"NﬂVJ VlWTJlHﬂVIq@UlﬂlLﬂiJaW]'JﬁQT U IﬂEJW‘UMlﬂ{luT‘]ﬂT]E]\‘IVW]Lﬂ‘U

[ v
v A = A

Y
f108619 AIudnbUFSAI0U0 Anuun lauantFuusauSnaiiufes vimn Ay uay

v
! 9

1 % { 4 d { 1 %
Yanene arudnyauzniavunsouuudug Inuidludiudes uazinuluuanesnminiy
= Y A 09;1 o ' A I Ao A g 1 9 Aa g =
fvouduvugnINoUNIrNaveIaIednAny uuaa WitluadiudesunNiduyuav1?
A A =
ERGATGEN
@ ' A= = [ I o Y 2 o 1 ] ]
aredngnsnany Il luyvinalvg nan uaz@nlusulndimesiu uanuiidiu
' o 1 Qsjl 1 < o {
Tngiiiluyanyazne sesas i ldunluyas dauluydlsnfifuswaudesiiga
A 1 = 9 Aw =R o 1 ]
gnananuidulngianueminnianndargayndeduns Tnanegluyig 24 — 35
= 9 9 1 1
3. 1Az NANUNINVBINIIBY 1LY 8 — 16 .40,
gninug Inehdaninnuenddinianinduns Tnande Inunieglugag 65 — 150
.40, IUANWENIRIAINTANNTENNHTNDIFONVINAIE 11T 24 — 71 %41,

Y v 1
ANUEMTOUINVIENI NulosnAnyIag1ua3 65 — 150 a.u. Hanugani lvaeg

Tug9 44 - 80 a0, i rwamduueglusa 8 — 14 1

412 anwazmssaaula
=2 dy A ~ dy J a [ = ~ v

nnmsAne lugnsiuiesnnaassdssluvhsuurinanedema lulaggsuanun

9 a2 A oy v W d' 1Y L Y A [ =
gnImARuazmAlelimindINe1y 8 d1la1ilndiReaiu Ao 6.15 +0.28 NN, Uag 6.51 +
0.20 Nn. AU uagnsmaiislisnsinssyan Taiganiigns tmed Ao 10 0.37 =

9
0.01 AN./AU waz 0.31 0.02 nn/3u awdwy Jei ldgnsmeniioliimindagenngname
#1019 31 a1 Ao 11U 65.44 £ 1.77 AN, 1Az 55.86 + 2.94 NN, AWAIND
9 a A o W o = ~ o o

gnImARuazsMmlelnve1Id1anduns ITnandalaunianely 9 dilaiv

Tndifioaru fio 50.50 = 0.86 . 1az S1.11 £ 0.89 Hu. MU INY HAGNTINATIAWE1IZIA

qangnsmagnery 31 darnd fie Mty 105.00 +0.80 4. tag 99.45 = 1.32 . MUIAY

48



v a A o w 9 = o A o e
ANINARLAZINANBUAINEIIEIAIINFONVIHUIDI¥RNVINGIND1Y 9 d1lan
TndiReanu o 24.14 = 0.47 . 1ag 24.22 + 0.57 FU. MUY uagnsWslelin 118197
qINNNINARND1Y 31 da1H Ao 111U 48.33 £+ 0.65 . AL 46.73 + 0.68 HU. AWEW
] A A A o 9 YA v A
gnamARLaznelelnNe1ITeVeNN01Y 9 F1la1ri IndiReant Av 45.64 + 0.89 ww.
e 47.83 + 0.88 ¥U. WA INY uAgNIMMTeTn11ue1I50UBNFINNGNTINARND1Y 31
dlansd Ao i 102.56  1.13 . wag 94.27 £ 2.03 . AWAIAY
9 A oA A o 1A o ' Y A [ A
gnamaguazmaiiolianuganni lvaneiy 9 ddailndifesiu fie 31.55 +0.73
4 1 1
WU, 10T 30.44 + 0.73 wU. MNAIGY uazgnInedounAtaNugInia Inanong 31 dard

0 AD NV 50.00 + 0.29 Y. 1AL 51.33 £ 0.29 X1, MUAINU

4.13  anHUSHIN

Y
= % % 1

9 { o 4 y o
gnImeiionazimagnoundraziiioniy 5 Mounaziiesiy 6 o HiMINAINY
1 1 1 o 1 3’ o o A 1 A o A A 1 A o A
%ﬂlliJl,WlﬂﬁNﬂu UAUIUUNAUUDHIVIIFNINTULHALINDDE 6 ADUTINNYNINTULHALIND

A
21¢ 5 1ADU

Yy v
A o v J

4 ) 1w 1 @ I 3 4 { o 1
mqgﬁa%umazﬁwamaaﬂymzmnmm ANU HIUUDNEINDU Lﬂaimummmﬁmum

Q

Y H ]
ﬁmuu‘lmuazuuumﬂa AITNYIITEIN mmwuwm%ﬁuﬁuwﬁq W AWMU 1ATIFHN 7

v
=

Y v Y v 9 Y Y Y Y Y
Wunvidaiodu dminiodulu dwiinuloas Tnn ihvidiniloaudu miiniiions

ke

e

@

o < g’ o o ny o ° ' c;y v o < ny o
hiiniiuuda hminvimds hminimi anwedr1d lvg diming a0 thimin
L P Gy N S 2 4 4
nszz hminilea uaztihminewiie Tagiaae) vesdanvazmarilugnsngwmaziie
A 1 d‘ ) d‘ A 1 d‘ o (=} 1 [Y]

019 6 ougInNlugnifsuvaziony 5 ey uasrglosuvas lilinaaedanyuzsin
[ dy g’ @ dy v 1 o Y 3 3’ [ @ g’ v Y g’ o 1
ao 1l hwindieralva anwendr 1dian dminiale ihwiindw shwinuegnuazvie

9 v 9 9 9
il hmindTase dhminnszgn hmiinnie tazihmiinain
e lulinanednyuzanyniems uallgnserswmnueigilodwvazludnyuy
Y Y 9
a9 a9t mingngu aAnuruves luiiuwas o Auvisnszgndunasaiuiued

9 Y
nougate hmindu uaziiminle

4.2 Yorauonus
= A a4 g " a Y A o = A
ﬂTiﬁﬂ‘EﬂfIﬂiWHLiJfNﬂLﬂE@]ﬁﬂimﬁlﬂ@gﬂiﬂ@nm1/]@\31/]@']\16'] Glumﬂ@muaﬂﬂmmmua
(=] Y 1 1A 9 dy 1 o LT B~ dy = 9 1 [l
NUN ﬂ\?LLNUWQﬂiﬁ?uiﬂﬂJﬂ"]ﬂ'NJTL!LﬂEl\if)gfﬂgiluclﬂllﬂ'ﬂlﬂuf:fﬂﬁwul,ll'f]\ulﬂfl LLGIQﬂﬁ‘U'Nﬁ'Ju
AN o 9 dy A I~ o 1 A A v 7 £ & v I
‘1/]1]?51ﬂymgﬂﬁ']fJfIﬂi‘WLlLﬂJ?Nﬂiﬂﬁ\?ﬁﬂ'ﬂﬂ"Iﬁ]ﬁ]Sll!ﬁ'ﬂﬂGU'EN?!ﬂﬁ'WU§LWNﬂGBTHCﬁQLﬂHQ'ﬂ3Wu‘ﬁqi]l!

A o Jdo 1 a Y 9 dy @ a A U A 9
Vlﬂillﬂﬁfﬁ@?]u”Iiﬂﬁﬂlﬁiiﬂﬁ%n‘ﬂ11!L’§|EN ua:mqﬁamiml,aammqﬂﬁﬂuummﬂ%nmu

¥ v
A A

E4 v
Tagmmig luiiuiig lnadnieushgnsthui@esdz dunugnsthu uaz Taama el

49



9 9
v 9

a dy Y o = A R o I Y v 1 9 Aa A
uﬂmaENqmmﬁwmuumamqmmmuﬂmﬁnrﬂuﬁmWﬁuwummqmmmﬁuﬂwqmwma@ﬂ

U U

v
1A

o ) = = Y A a4 9 & '
wugaedszmanminezmla daiulunis@nsuiernugns iwdesiigntuidesog
o & 1 o wa 1 13 { [ % l
tufludeslaeunuiuglsetalddanuindugnsiuiiownveg Idiudedislunmsanun
14
14
= d' (% [ o @ a = 1 dy 1

msAnuneInUanEusdaymaATEgN dundszAny Tugnsninuraufenieg
~ d? 1 = qgj dy A I Y Y 4%1 ' 1 dy ~ 1
ananuateundunmsane luasail e W 1ddoyanindudignsnnunaudssiuandig

[

uidnvardrymauasygnIndiendeansouana19nueeels

o

50



Y a
1PNA1ID N

4 o Y Qs/l a 1Y
WIHB DY o a1, 2538, szuumadesgnsuuuauauluruunnaaz Jueenifeitloe.
Aav o 4 a [ 1
Tasamsdveszuumsiivhsy viInenasveuuny KKU/ FSR, A/ Te/ No.1/ 85.

gIN $Asans. 2510. MTIMIHAAGNT. AULINBAT UMINIABINHATMIAAT

51



1. ¥o

2. dwvnatlaqgiiy

3. nihanuneghnaneld

N

15236

3
“ob
=

]

wanadrey o s1hs
Mr. Pongchan Na-Lampang

a a v J
v ¥ una lulagnsHanda )

#1Inuna lu lagmsnyag

i Imeaoma lulaggsus

o a a o J
599AANTI5Y A1UIFUNA 11 TadNTHANER )

Tnsfne 0-4422-4378
Insas 0-4422-4150
E-mail pongchan@sut.ac.th
4. dsiamsfnmn
Unow . ., A 4 4o
- szauifseyan | g | envdn Jvuen | yeaetiuAny | Uszma
MIANE
2514 Yames | m.au. | wasenaas | dana TG TN Ine
- . ' Animal Kansas State
2521 S. ) >dS O}
YTy In M.S. | Animal Science Breeding University USA
a . . Animal Kansas State
2532 D. ) >4 Ol
dSwauen | Ph.D. | Animal Science Breeding University USA

5. aINMsNAANNT INYTIAY

mslSulguiugdn

a

F2

a v J
wqmismmﬁmgﬁm

anauazszen’

a,

598

a v v o ‘{
ML NAUTLUUMININITY

a J
NITAUATICUISUVUNIINHAT

52




v
U

dd' ci Y [y a a v .
6. 1J§$ETTJﬂ1‘§ﬂ!‘VI!ﬂE]’J"IJ@Qﬂ1Jﬂ15U§ﬁ15@1ﬂ3%8ﬂﬂﬂ1ﬂﬁl1’!!!ﬂ$ﬂ1ﬂu@ﬂﬂi$mﬂ .

6.1
6.2
1)

2)

3)
4)
5)
6)
7

8)
9)

AE1IeMIUHUIUITY T FOUNUOUITY .

Wi 1asamste

mstSulgednuazannvesgniug Ino Tasmsnaudhusugnsth

[ { ' [ Jd o %
msanuilateniinasenisoysnEninenswugnssuvegns inolunin

[ S =}
ASIUDDNINYIUTIUD

4
MIANYIANNNAINHAWBNNTINMNVRIENI N lunnaz Tusonidoatio

ﬂﬁﬁﬂ‘]&ﬂi%ﬂﬁlﬂﬂG]iNﬁllNﬁ?ﬂﬂlﬁ]ﬂlﬂ‘]&lﬂiﬂiiulﬂmﬁﬁPjuﬂlﬂﬂgﬂﬁiﬂuﬂiiﬂf’?ﬂﬂ

E
[ v 1 [ @ J
msiSulguiuggnivesdinessiedesluianinveunnuuazanauns

k4
a 1 @ @ <3
fﬂﬁlﬂﬁ&5]Llﬁ$ﬂ1§‘lJ"IfJuI,ﬂTd\lu!,ﬁ@ﬁJi’NLﬂHﬁiﬂﬁﬁNW’J@I%}@‘c’J!@@‘I
dy A 9 ~
sTUUMSaesla-nsede Yol uUOU V.ATaINY

E4 9
szuumsdeagninuuauanlusuunmIna: Jusenifeunile

Cage-and floor-reared effects on subsequent behavior of White Leghorn layers in

multiple bird cages.

10) Cage-and floor-reared effects on productivity, nervousness, feather condition and

livability of White Leghorn layers.

11) Effect of number of nipple-waterers on the waterers usage and body weight of White

Leghorn pullets.
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