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Auttapon Rukkaphan 2010: Development and Yield Variation on Selected Clones of Physic Nut
(Jatropha curcas L.). Master of Science (Botany), Major Field: Botany, Department of Botany.

Thesis Advisor: Associate Professor Lily Kaveeta, Ph.D. 139 pages.

Development and yield variation study of 10 selected clones of physic nut (Jatropha curcas L.)
which have been clonal selected for 2 cycles were grown from seedling and cutting under nature conditions of
dry and rainy season at field experiment of KU-Biodiesel project, Kampangsan campus, Kasetsart University.
The results showed that the characters of vegetative growth on 240 days after planting had more variations in
growing season with plant height, plant canopy, number of primary branch per plant and number of total
branch per plant. Plants from seedling method were more in plant height, plant diameter, number of node per
plant and number of primary branch per plant than cutting method, but were less number of total branch per
plant than cutting method. The selected clones of physic nut had more variation in plant height and number of
node per plant. Positive correlation of number of total branch per plant with plant height, plant canopy, and
plant diameter were also found in all 2 seasons and 2 planting methods. Day to first flowering of selected
clones were between 98 - 168, 58 — 145 and 51 — 153, 48 — 102 days after planting at seedling and cutting
method in dry and rainy season, respectively. The selected clone that early flowering and dwarfed character
was No 19/109 and lately flowering and height character was No 32/115. There were positive correlation of
day to first flowering with plant height at day to first flowering in all 2 seasons and 2 planting methods. The
first harvest at 10 month after planting, there were more variations in number of fruit per fruit cluster, number
of fruit per plant, number of seed per plant and 100 seed weight in planting season; number of fruit cluster per
plant, number of fruit per fruit cluster, number of fruit per plant, number of seed per plant, 100 seed weight
and seed weight per plant in planting methods and selected clones. For the second harvest at 11 — 16 months
after planting, there were more variation in number of fruit cluster per plant and seed weight per plant in
planting season; number of fruit cluster per plant, number of fruit per plant, number of seed per plant, seed
weight per plant and 100 seed weight in planting methods and selected clones. Clone No 19/8 was most high

in number of seed per plant and seed weight per plant in both of the first and second harvest.
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MINHINT 2 wammﬂﬁwmm!,Lﬂﬁﬂiaummmmqqﬁ’u (plant height, PH) mmn%’nmmu (plant canopy, PC) Lﬁuw1uquaﬂawa1ﬁ’u

(plant diameter, PD) NUIUTERRAY (number of node per plant, No N/P) NUIUNWAYUILTNADAY (number of primary branch per plant,

° a 1 1o L { <3
No Pri B/P) 1182 $1UUNUYUIADAY (number of total branch per plant, No Total B/P) ¥04ayjd1 Inauiiuga 10 Inau Nigndlewan

' YL a [ J a o
uazvounug lugaudwazduneru w uilameasslnsamang luTofwa umInedunasmaas MeuvafwaLay 2. uasgy

Mean Square

Source of Variance d.f.

PH PC PD No N/P No Pri B/P No Total B/P

Season (S) 1 8333.41** 695.65 17.35%* 637.25%* 48.02%* 244 21%*

Method (M) 1 6283.21** 1431.12 348.22%* 574.61** 612.50%* 710.65%*
Clone (C) 9 3622.85%* 3584.58 1.25 49.35%* 2.08 14.59
SxM 1 24421 10.13 0.09 1265.05%* 25.92%* 13.01
SxC 9 447.65 592.11 0.89 48.30* 2.86 5.11
M xC 9 1700.74* 1483.13 1.95* 38.84 1.41 21.95
SxMxC 9 355.94 654.84 0.25 34.55 1.89 8.42
Error 160 751.74 2617.03 0.84 24.81 1.93 18.65
CV (%) 16.3 28.7 16.3 27.7 30.3 33.4
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MINHINT 3 wamiamﬁwzﬁmmuﬂiﬂmummmmqqﬁ’u (plant height, PH) mwm%’nmmu (plant canopy, PC) L&'umug{uﬂﬂmqmﬁ’u

(plant diameter, PD) NUIUToRoAY (number of node per plant, No N/P) NUIUNUWVUILTIADAY (number of primary branch per plant,

No Pri B/P) $1UIUNNUYUIABAU (number of total branch per plant, No Total B/P) wosayeilnauiuta 10 Inau nignlugauds

a @ J a o
(dry season, DS) Lgagﬁuqaﬂu (rainy season, RS) @ !Lﬂﬁﬁﬂﬂﬁ@ﬂiﬂﬁﬂﬂ?ﬁ!ﬂg ul‘]JI@aL“lfa UNINGIQUNHATAITAT INYUUANULENILTU

v.uAsgu
Mean Square
Source of
df. PH PC PD No N/P No Pri B/P No Total B/P
Variance
RS DS RS DS RS DS RS DS RS DS RS
Method M) 1 2025.00 841.00 600.25 179.83*  168.48* 1772.41*  67.24 193.21*%  445.21%* 265.69*  457.96*
Clone (C) 9 2117.42% 1240.42  2936.27 1.58 0.56 80.98* 16.67 4.45 0.49 10.79 8.91
M xC 9 793.73 1588.33  549.63 1.49 0.70 54.45 18.93 3.03 0.28 13.89 16.47
Error 80 827.75 3006.79  2227.26 0.96 0.71 29.58 20.03 2.85 1.01 22.96 14.30
CV (%) 16.4 31.1 26.2 18.4 14.3 27.5 27.6 41.2 19.8 40.6 27.0
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MIWUINT 4 Han13AATIEHANNL515IUVeITUABNLINUIU (day to first flowering,
DFF) tagnuge o JUADNLLINUIU (plant height at day to first flowering,
1o o I A Y [ 1 o
PHDFF) vada1ja lnausiuga 10 Inau Nilgnalomaauazneuniuglu
Y 9 =2
gaudaazaugaru w ulamaasslasamang loTodra

a [ J a o
UHNMINGAUNHATAITAT INYUUAN LWL U ﬁ].uﬂiﬂﬁﬂ

Mean Square

Source of Variance d.f.
DFF PHDFF
Season (S) 9 46543.00** 12257.60**
Method (M) 1 50149.40** 47114.60**
Clone (C) 9 2573.67** 1759.41%%*
SxM 1 112.05.00%* 10591.10%**
SxC 9 497.47* 361.02
M xC 9 546.36* 630.30%*
SxMxC 9 592.85% 764.42%%*
Error 160 242.22 257.74
CV (%) 15.9 27.9

o w an [

A o A A O sl o w
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. a 4 o
MSTNNUINN 5 WamAATIZHANULTUTINYITUABNUINUNU (day to first flowering,
DFF) t1agA1uga o JUADALITNLIY (plant height at day to first flowering,
1o o da = Y
PHDFF) vodaijaInauwuga 10 Inay Nignlugeuas (dry season, DS)
nazAunQAU (rainy  season, RS) m tilasnaaeslnsinising luTodwa

a (Y J a °
VU NMINYIQAUNHATAITAT INSUUAN LWL U ﬂ.uﬂiﬂj;ll

Mean Square

Source of Variance df. DFF PHDFF
DS RS DS RS
Method (M) 1 54382.30%* 6972.25%* S51191.10%* 6514.61%*
Clone (C) 9 1214.09%* 1857.05%* 1019.88%** 1100.53**
MxC 9 816.71%* 322.49 1208.50%* 186.22
Error 80 215.49 268.96 299.37 216.11
CV (%) 12.9 19.8 26.5 29.6

A Aaaa A 4 P-4
** PYUIA QJWINﬁE]@WIﬁg UANWNBDUY 99 L‘]J’E)ﬁl“])’“hl@]



3 a o o ] 1 d o ! ' . .
MDA 6 HaNITAATIZHANNLTU5 VeI IUTERDAY (No of fruits cluster per plant, No FC/P) 9 UIUNANDTD (No of fruits per fruits cluster,

No F/FC) IUIUNANDAU (No of fruits per plant, No F/P) ﬁ’maumﬁﬂﬁiaﬁu (No seed per plant, No S/P) 1M UN 100 Luﬁﬂ (100 seed weight

¥ o < v 9 4 1 o o A < = ¥ A A Y
per plant, 100 SW) ttag UIHUNUAANDAU (seed weight per plant, SW/P) maqﬁyﬂwiﬂauwu‘qﬂ 10 Tﬂau NITOUNYINTIN 1 “I/I‘]JQﬂﬂ'JEJ

<3 1 v a @ J a o
maﬂLLazw@uwuﬂquuﬁ’mazﬁquvlu ] LLﬂﬁ\iﬂﬂﬁ@\ﬂﬂiﬂﬂWﬁlﬂQ "luiaﬁwa UN1INYIAULNHATAITAT INYUUANINILTU

v.uATgu
Source of Mean Square
Variance o No FC/P No F/FC No F/P No S/P 100 SW SW/P
Season (S) 1 18.13 78.91 % 9161.62%* 71393.90%* 560.06%* 6547.49
Method (M) 1 466.25%* 2.93 24216.60%* 169067.00%* 1511.00%* 40102.50%*
Clone (C) 9 27.17%% 15.05 2296.83%* 21198.30%* 211.22%+ 7933.17%*
SxM 1 89.07** 30.45 30.00 699.68 2069.76%* 1518.40
SxC 9 6.59 9.83 591.03 6172.78 112.64* 2362.11
M xC 9 11.97 9.85 1110.58 7892.79 128.39* 2983.52
SxMxC 9 7.14 8.42 751.07 55087.61 37.376 2126.97
Error 132 9.07 8.26 688.80 5559.01 55.21 2045.40
CV (%) 40.6 37.7 49.2 48.6 13.1 49.6

* py ** g
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MINHUINA 7 WaMIAATIZHANNNY 515UV UIUTEARBAY (No of fruits cluster per plant, No FC/P) $14IUHad0%® (No of fruits per fruits cluster,
No F/FC) UIUNAN DAY (No of fruits per plant, No F/P) ﬁWH?HLMﬁﬂdﬂﬁu (No seed per plant, No S/P) 1M UN 100 Lwaﬂ (100 seed weight

¥ Y S 1 9 . 1o v A 3 A ¥ A A
per plant, 100 SW) tag HHUNNAAADAY (seed weight per plant, SW/P) ¥o3arjarInausiuga 10 Iaau manumednsan 1 nlgnlu
9 9 . = a o 4
9auds  (dry season, DS)uazAunadu (rainy season, RS)a nilasnaasslasanmisag lulefiaa uniinerdenuasmans
MGUVANUNLEY 2.uATg

Mean Square
Source of
d.f. No FC/P No F/FC No F/P No S/P 100 SW SW/P
Variance
DS RS DS RS DS RS DS RS DS RS DS RS
Method (M) 1 77.80%* 587.72%* 21.54%* 8.07 11845.00* 13184.20** 66498.00*%* 111972.00** 3526  3895.67** 12046.70* 33193.90*
Clone (C) 9 14.23* 23.10%* 9.51* 20.92 1993.92*%  1185.98%* 19396.60** 10442.00** 228.70%* 82.46 6965.56* 4174.25%*
MxC 9 13.21* 10.32 2.47 19.97 1420.34 550.93 9373.61 4627.39 133.24%* 35.98 3752.72  1744.23
Error 60 6.16 10.29 4.33 10.88 930.24 445.60 7135.55 3872.20 47.03 59.88 2487.94  1575.01
CV (%) 353 41.5 24.8 47.5 493 459 47.7 46.8 12.5 13.2 49.7 46.7

A o

o w aaa 1% §y & J I 14 o w
* g ** yued QJ‘I/]NT:TEW]ﬁiZﬂUﬂﬂML%fJNU 95 g 99 Lﬂ@i!,c]fu@ AU
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H = s o ] 1 s [ ' ! . .
AMSWHINN 8 HaMIAATIZHANNLTY TNV INFRA A (No of fruits cluster per plant, No FC/P) 31UIUNANDdLD (No of fruits per fruits cluster,

No F/FC) NUIUNAADAU (No of fruits per plant, No F/P) ﬁﬁmumﬁm{aﬁ’u (No seed per plant, No S/P) 1IN 100 Lilaﬂ (100 seed weight

¥ o < 1Y d 1o o I 3 A ¥ A A 9
per plant, 100 SW) tiag UIHUNNAANDAU (seed weight per plant, SW/P) ‘ll’é)\?ﬁ‘]J“ﬂ'IIﬂauWU‘]éﬂ 10 Tﬂau MITINULNYIATIN 2 ‘VI’IJQﬂWJEJ

<3 1 o a @ J a o
uJammmauwuﬂquuﬁ'@uaxﬁ’quvlu ﬂlllﬂa\‘lﬂﬂaﬂﬁjﬂﬁﬂﬂWﬂﬂQ "luiaawa UUNINYIAYNHATAITAT INYUVANULNILTY

v.uasgu
Source of Mean Square
Variance o No FC/P No F/EC No F/P No S/P 100 SW SW/P
Season (S) 1 157.51%% 3.38 6924.01 47481.80 37.28 27875.10
Method (M) 1 241.84% 7.73 20062.70%* 192645.00%* 3116.35%* 1658.56
Clone (C) 9 42.98* 11.87 TA76.44% 65707.60%* 196.53%* 28216.90%*
SxM 1 38.36 10.46 7800.09* 65600.20 0.05 28974.40%
SxC 9 12.10 3.60 810.96 7436.01 31.33 3015.44
M xC 9 26.93 9.85 3398.46 29524.00 154.97%% 10640.30
SxMxC 9 23.51 12.05 3378.53 30251.60 37.92 11270.90
Error 128 17.60 7.8 2045.43 18346.00 51.04 7371.80
CV (%) 315 27.4 35.0 35.5 11.0 35.3
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VANMFONY 95 1Ay 99 1WeTFua auaIay

Gl



H a J o ] J 4 o ' v . .
MSWHINN 9 HaMIAATIZHANNLTUTINVRITIWIUSRARAY AU (No of fruits cluster per plant, No FC/P) 91UIUNANDYD (No of fruits per fruits

cluster, No F/FC) NUIUNAADAY (No of fruits per plant, No F/P) ﬁmaumﬁmiaﬁu (No seed per plant, No S/P) WINUN 100 Lilaﬂ (100 seed

1 Y < ' g 1o o 4 <] ! ¥ A
weight per plant, 100 SW) 1ag 1minwanAs@u (seed weight per plant, SW/P) vosdsnInaunuga 10 Iaauwug manuenian 2

nlgnlugquds  (dry season,

v.uAsgu

a @ J a o
DS) Llazﬁuqaﬁu (rainy season, RS) uaanaans NMINGABNBATAITAT INTUVAN NI

Source of

Mean Square

d.f. No FC/P

Variance

No S/P

DS

RS

Method (M)
Clone (C)
MxC

253032.00** 16705.70
41373.00*  30507.70
44518.90** 15974.20

8384.23
11791.80
5043.92

Error

15690.70  20457.10

7996.91

CV (%)

DS RS
257.34** 4378 0.05
3435  17.74 12.54
41.81* 10.57 11.54
80 1834  16.32 8.04
35.1 28.2 28.3

34.6

34.8
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H " W a Q'{ [ v 7 o A [ 1 % a
ﬂTiNN‘H’Jﬂﬁ 10 ﬂWﬁll‘1Ji$ﬁ‘l/l‘ﬁﬁ"ﬁﬁilWl!‘ﬁﬂlﬂx‘ﬁﬂU’JufNl.!"’lluﬂﬁﬂﬁuﬂ@ﬁﬂﬂm%ﬂﬁmu%‘mﬁ

I A

o v 1o o £ 3 Y
amummﬁmﬂmuwumwﬂaﬂmﬂmaﬂclquum

a a

Swaune Anwgeduy AN iduriu H1uve
LUUIROAY ERUTHY A.n. S1du ApAU
ANUFIAY 0.492%* - - - -
RN RRVIERNEY 0.716%* 0.558%* - - -
iduru LD, A 0.490 0.746%* 0.576%* - -
$udenedu 0.206 0.674%* 0.252 0.419%* -
AT RIERTRITED 0.677+* 0.295* 0.604%* 0.342* 0.157

v

=
*Uny oy

sdAYNNADA

a

<
N3

A < 23 o w
ANULEDUU 95 UL 99 Lﬂ@ﬁmﬂm AU

H [ a Q\{ [ v 7 o A g: 1 1 (%
ﬂ'lﬁ]QN‘H'Jﬂﬁ 11 ﬂ"lﬁiJ‘]JigﬁVI’ﬁﬁﬂﬁi]“l/‘lu‘ﬁsl]’f)\ﬁ]TL!'JL!fNleuﬂﬂﬁﬁﬂﬂﬂ@ﬁ}uﬂﬂﬁﬂ‘ﬂmgﬂ']'i

Ao Tanediduvesays Inauiusandgndrenousiug lugauds
Suns ANugIAL AN iduru DRTRIET)

wuLatanA NIINY A.n. S1du ADAU
ANUFIAY 0.521%% - - - -
RN LRV RMEY 0.540%* 0.550%* - - -
idury .0, §1au 0.587%* 0.630%* 0.528 - -
Suaudededn 0.43 1% 0.413%* 0.386%* 0.509%* -
ﬁwmuﬁuwumaﬂ - 0.096 -0.043 - 0.046 -0.290 -0.232

aaa A 4 -4
DANITAUANULBOUU 99 Lﬂﬂil“ﬁu@]
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H LY a Q\{ [y [ 4 o A gﬂ 1 1 [
ﬂ1§1QN1—!'Jﬂﬁ 12 ﬂ"lﬁil‘]JiSﬁ'VI‘ﬁﬁ"ViﬁiJWU‘ﬁ“U’E)\ﬁ]TLlTLlfNleuﬂﬂﬂﬁﬂﬂﬂ@ﬁ}uﬂﬂﬁﬂﬂm%ﬂ']'i

Aa o Y 1o o daA Y I Y
iy Tanaduvedia lnaunuganilgnatewaaluduggeu

U

Swaune awgadu anwndi Wure Swude
ARt NIINY A.n. S1du ApAU
ANUFIAY 0.655%* - - - -
SRR L RRRIERMEY 0.464%* 0.279* - - -
idup ALn. A 0.645%* 0.652%* 0.381%* - -
$udenedu 0.249 0.262 0.321% 0.311% -
DAVETCRIERTRIED 0.587+* 0.343* 0.452%* 0.412%* 0.287*

o w an @

A o A A 4 J 3 J o w
* gy ** YU AN NADANTEAUANUFINY 95 taz 99 1esisuanuaiay

g

H " W a Q‘{ [ v 7 o A gﬂ 1 1 (%
ﬂ'lﬁ]@ﬂ‘l!?]ﬂﬁ 13 ﬂ1ﬁ3J‘]Ji$ﬁ'1’l°ﬁﬁﬂﬁ'iJ‘Wl!‘ﬁsU’E)\ﬁ]TL!'JL!fNleuﬂﬂﬂﬁﬂﬂﬂ@ﬁ}uﬂﬂﬁﬂﬂmgﬂ']'i

9 l

a o ¥ 1o o I A o J9 9
wyTanaaauvesaija lnaunuganilgnatenaunus luauggeu

U

DAWERIGE ANUFIAY AN dure $wude
wunaanA NIINY AN, Aw ADAU
ANUGIAY 0.644% - - - -
AuAIINTINY 0.698** 0.375%* - - -
rduHY AL Ay 0.416%* 0.519%* 0.422%* - -
Sutododn 0.200 0.458%* 0.288* 0.437%* -
AVRITCRIERTRITED 0.311% 0.238 0.143 0.156 -0.046

o a (%

A o ad A O J J o w
* gy ** YU AN NADANITZAUANUTONY 95 uaz 99 oSiFuA MuaIAL
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H a J a y o
ﬂ151\1ﬂ1~!3ﬂﬁ 14 m'iamswwﬁumiaﬂaamﬁ’u@lemwmmumuuu"lﬂ (Backward — Stepwise

Regression Models) 4938 1uauNwvnIaoauasnsiay Tanedauinilgn

mowanlugauds
Model Character Standardized Standard Error t Sig.
Coefficients
Constant - 1.475 1.485 -0.993 0.326
mmni’nmwju (PC) 0.484 0.010 4217 0.000
ﬁwmuﬁmmumsﬂ (No. Pri B/P) 0.385 0.225 3.358 0.002

R’ = 0.607
Y = - 1.475 + 0.484(PC) + 0.385(No Pri B/P)

. a 4 Y a 31/ v .
ﬂ1‘§1x‘1W1—!3ﬂﬁ 15 ﬂ'li'JLﬂi1$Wﬁﬂﬂ1§ﬂﬂﬂﬂﬂtﬁuﬁ5\1L%\‘IWHLLUU‘UHUHVI,@ (Backward — Stepwise
t o A 1 9 1 a o Y §
Regression Models) UB4314IUNGUUUIADAUADNTIAL Tan19aiauiilgn

9 1 o Y
ﬂ?ﬂﬂﬂuwu‘giuq@ua\?

Model Character Standardized Standard Error t Sig.
Coefficients
Constant -2.651 3.013 - 0.880 0.384
mmwﬁ’nmwju (PC) 0.319 0.012 2.432 0.019
iduruguenaldIdu (PD) 0.419 0.879 3.197 0.002
R’ = 0418

Y = -2.651+0.319(PC) + 0.419(PD)
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H a J a y o
m':mwmnﬁ 16 mmmswwﬁumm@aamﬁu@mmwmmumuuu% (Backward — Stepwise

Regression Models) 4938 1uauNwvnIaoauasnsiay Tanedauinilgn

sowanludugadu
Model Character Standardized Standard t Sig.
Coefficients Error
Constant -6.200 2.306 -2.689 0.010
AWGIAY (PH) 0362 0.011 2977 0.005
durugudnarsdidu (PD) 0.263 0.405 2.096 0.042
fﬁ’wuauﬁ'mmuuﬁﬂ (No. Pri B/P) 0.354 0.252 3.502 0.001

R’ = 0.614

Y = -6.200 + 0.362(PH) + 0.263(PD) + 0.354(No Pri B/P)

. a 4 Y a g’/ o .
ﬂ1‘§1\‘1W1—!3ﬂﬁ 17 ﬂ'li'JLﬂi1314ﬁ'iJﬂ'liﬂﬂﬂ’f]ﬂLﬁu@]iﬂlﬁﬁQWHLLUUﬂJUUHVlﬂ (Backward — Stepwise

Regression Models) V839 112UNUUIRDAUADMTAL ITanadiduialgn

U

9 ' A Y
ANDUNUT IuAUgaRY

Model Character Standardized Standard Error t Sig.
Coefficients
Constant - 4.696 2.491 -1.885 0.066
AR (PH) 0.528 0.017 5.468 0.000
AN ansau (PC) 0.558 0.008 6.233 0.000
NUIToADAU (No N/P) -0.203 0.091 -2.168 0.035
R’ = 0.689

Y = -4.696 + 0.528(PH) + 0.558(PC) — 0.203(No N/P)




121

[

Y (Y a Q{ [ v J o [ 1
ﬂTﬂ\‘lN‘H'Jﬂﬁ 18 MANYTLANTAUTUNUTUDITIUIUIUADNUTAUIUADAINEGY B TUADN

U
'
I A

usnUIY wazanvazmsay Ianwdiduvesdyd lnauiuianilgnaie

a U

<3 9 A [ [
wanalugquiuiioey 120 Sundailgn

Tueen  anwgeiu  anwgedu  anwndie durie swaude

UINUIW  ABNUINUNY NIWY AN ERY Aedw

ﬂamqﬁuﬂaﬂmﬂmu 0.722%* - - - - -

ANUGIAY 0.333* 0.838%* - - - -
anundansany 0.494%* 0.852%* 0.771%* - - -
@ urU o0, Au 0.468%* 0.831%* 0.798%* 0.880%* - -
NuILToAAU 0.207 0.668%* 0.777%* 0.571%* 0.643%* -
TR T RITERIRE e 0.167 0.160 0.041 0.341% 0.327* -0.053

o w a (%

A o ad A 4 -4 o W
* A ** YUHITIAUNNADANTCAUANUYDUY 95 LA 99 Lﬂ@ﬁlcﬁuﬂ AT

o

[

H LY a Q{ [ v J o [ 1
ﬂTﬂ\‘lN‘H'Jﬂﬁ 19 MFNYsEANTAUTUNUTUDITIUIUIUADNUT AUV IUADAINEGS B TUADN

U
J.

[ a o 9 "o Y A A Y
UINUIU uazaﬂ‘umxm‘imUT@mwamummﬁy,miﬂauwu‘ﬁﬂﬂﬂgﬂma

q

J o I Y A o @
ﬂ@uwuﬁiu‘i]ﬂl!ﬂﬂuﬂfnq 120 'Jl”’iﬁ\jﬂgﬂ

Fusen  Anwgemdu AnwNge  AnunAn duru Swaude

UMY ABNUSNUIY Au NIWY AN dRY foAu

ﬂamqﬁuﬂaﬂmﬂmu 0.603** = = - - -

ANUFIAY - 0.412%* 0.282* - - - -
anunhransany - 0.404%* 0.240 0.873%* - - -
@ Uy o0, d1Au -0.310% 0.188 0.795%%  0.769%* - -
NuIutenedu - 0.346* 0.130 0.741%*%  0.652%* 0.678%** -
TR T RITERIRE ot -0.153 0.091 0.534%%  0.637%* 0.683%*  0.487**

9 aa o

A o P~ A ¢ J 3 14 o w
*UAE ** YUIFTIAUNNWNADANTSAUANUBONU 95 Lag 99 Lﬂ@i!‘ﬂm@ Ay
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[

Y LY a Q‘{ [ v J o [ 1
ﬂTﬂ\‘lN‘H'Jﬂﬁ 20 MAVYTLANTANTURUTVDITIUIUIUABNUTALIUADANINGL & IUADN

U

s A

usnuI sazganyazmiau Tandiduresaydr Inaunugan

<3 9 A [ [
waaluaugeruilionly 120 Junalgn

q

ande

L

Tueenusn  Anwgea iy Anugs  anwnde durie Swaude

11U ADALTNUIY Au NN AN dRY foAu
ANUFITUABNUTNUIL  0.784%* - - - - -
ANUGIAY -0.355% 0.229 - - - -
anundansany -0.106 0.187 0.573%* - - -
rdury .0, d1du -0.023 0.158 0.349% 0.159 - -
fmaudensdu -0.031 0.144 0.345%  0.450%*  0.437%* -
SrununuLdedy 0.099 0.192 0.144 0.089 0.311* 0.046

9 a

* ay ** YedAynN1eanans

o

(%

AN

A 4 -4 o W
ANULBDUU 95 LaE 99 Lﬂ@ﬁlcﬁuﬂ AT

H 1T W a Q( [ v 7 o [ 1 Y]
ﬂ]ﬁ'NN‘l«!’Jﬂﬁ 21 f’ﬂﬁ'il1Jﬁ3ﬁ‘VI‘ﬁﬁ'“ﬁﬁllWu°ﬁ‘l|’EN’i]TLJTLlTL!@’ElﬂlLiﬂ‘]ﬂu%ﬂﬂ'J"lqu@']uﬂ@ﬂ!Lﬁﬂ

J.

@ a o 9 ' o o A Y '
V1Y Llagﬂﬂ‘]&lﬂ!%ﬂ?ilﬁ]‘UIWVI1Qﬁ1§]uﬂlﬁﬂﬁu911ﬂﬁuwu°ﬁﬂ‘ﬂﬂgﬂﬂ'JEWIf]u

VR A

Wug ludungruiienty 120 Tunasilgn

q

Tugen  anwgewdu anugs  anwnde duru Suaude

HSNUIY ABNLINUIY Au NN AN dRY Apdu
ANUGITUADAUTILIY  0.806** - - - - -
ANUFIAY 0278 0.707** - - - -
ANUNINTINY 0.4017* 0.570%* 0.538%* - - -
i .0, 1w 0.094 0.308* 0.440%% 0347 - -
fudenedu 0.145 0.377%* 0.404%% 0348 0.434%* -
Snufdy 0.276 0.413%* 0.437%%  0.626%* 0.420 0.104

aax @ A o J 4 o w
UNWHADANTEAUANNLYDUU 95 Las 99 iesisua auainy
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H a J a y o
ﬂTﬁ'NWM’Jﬂﬁ 22 ﬂ1§3lﬂ31$ﬂﬁiJﬂ"liﬂﬂﬂi’)fllﬁ?'}u@SQLGHQWﬁLL‘]J‘]JEUH‘Uuulﬂ (Backward — Stepwise

Regression Models) 1993112u T uaonusnuuaomsanTanwaduign

mowanlugauds
Model Character Standardized Standard Error t Sig.
Coefficients
Constant 114.368 5.267 21.713 0.000
ANEN & IUABNUINUIY (PHDFF) 1.701 0.093 11.349 0.000
ANUGIAY (PH) -0.692 0.132 -4.728 0.000
mmwﬂ’nmwju (PC) -0.293 0.126 -2.277 0.028
uIutesadU (No N/P) -0.223 0.290 -2.121 0.039

R’ = 0.807

Y = 114.368 + 1.701(PHDFF) — 0.692(PH) — 0.293(PC) — 0.223(No N/P)

4 a 4 a g’./ o
M319WUINN 23 MIIRTIEHaumsoanoaduasuFanguuuIuiula (Backward — Stepwise
Regression Models) 1993112u T uanusnuuaomsanTanwaduiian

9 1 o Y
ANOUNUT U

Model Character Standardized Standard Error t Sig.

Coefficients
Constant 92.244 8.134 11.341 0.000
AN & TuABALTNUIY (PHDFF) 0.795 0.112 10.687 0.000
mmq«%’fu (PH) -0.466 0.202 -3.157 0.003
AWM NN (PC) -0.341 0.225 -2.431 0.039
fﬁ’wmuﬁ'mf"um%wm (No Total B/P) 0.240 0.815 2.594 0.013
R’ = 0.772

Y = -92.244 + 0.795(PHDFF) — 0.466(PH) — 0.341(PC) + 0.24(No Total B/P)
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H a J a y o
ﬂ151\1ﬂ1~!3ﬂﬁ 24 m'iamswwﬁumiaﬂaamﬁ’u@lemwmmumuuu"lﬂ (Backward — Stepwise

Regression Models) 1993112u T uaonusnuuaomsanTanwaduign

somanludugadu
Model Character Standardized  Standard Error t Sig.
Coefficients
Constant 80.422 5.210 15.435 0.000
ANNGI U MADNUINUIU (PHDFF) 0.913 0.059 21.088 0.000
mmqacﬁ’u (PH) -0.564 0.066 - 13.027 0.000

R’ = 0916
Y = 80.422 + 0.913(PHDFF) — 0.564(PH)

. a 4 Y a 31/ Y .
M3WUINT 25 MINATIZHAaUMIanaoaduas UTINYLUUTUIL Ta (Backward — Stepwise
L o @ 1 a o Y {
Regression Models) U8991491TUABNUINUIUABMIIAY Tan1aadunilgn

Y 1 o Y
Arenouug ludungau

Model Character Standardized Standard Error t Sig.
Coefficients
Constant 61.491 3.446 17.844 0.000
AN AU IUABNLINUIU (PHDFF) 1.217 0.077 13.873 0.000
mmqaﬁu (PH) -0.582 0.071 - 6.636 0.000
R’ = 0.819

Y = 61.491 + 1.217(PHDFF) — 0.582(PH)
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iAouragn
Model Character Standardized Standard Error t Sig.
Coefficients
Constant -161.952 12.471 - 12.987 0.000
Tuuianedu (No S/P) 0.936 0.011 66.177 0.000
ﬁ?ﬂﬁﬂ 100 11an (100 SW) 0.181 0.184 12.816 0.000

R’ = 0.994
Y = - 161.952 +0.936(No S/P) + 0.181(100 SW)
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iAoUagn
Model Character Standardized Standard Error t Sig.
Coefficients
Constant - 196.720 18.668 -10.538 0.000
1UIUHAADYD (No F/FC) - 0.047 0.741 - 1.760 0.086
NUIUNAADAY (No F/P) 1.058 0.038 46.657 0.000
ﬁWﬂﬁﬂ 100 1dn (100 SW) 0.353 0.232 14.809 0.000

R’ = 0.996
Y = -196.720 - 0.047(No F/FC) + 1.058(No F/P) + 0.353(100 SW)
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Model Character Standardized Standard Error t Sig.
Coefficients
Constant -272.194 11.571 -23.524 0.000
Tuuianedu (No S/P) 0.976 0.007 98.569 0.000
l?i‘Wi‘tIﬂ 100 11an (100 SW) 0.241 0.160 24.347 0.000

R® = 0.996
Y = -272.194 + 0.976(No S/P) + 0.241(100 SW)
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Model Character Standardized Standard Error t Sig.
Coefficients
Constant -215.447 14.482 - 14.877 0.000
Suudanedu (No. S/P) 1.067 0.010 57.173 0.000
ﬁ?ﬁﬁﬂ 100 1A (100 SW/P) 0.332 0.202 17.800 0.000
R’ = 0.988

Y = -215.447 + 1.067(No S/P) + 0.332(100 SW)
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