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2. wid i duainanessu

gey (Guilford and Fruchter, 1978 : 73)
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A9 18 Fnaint SUuLa: AL LR NLLLMAdaLIAR T INENNNTO NS oy
Azwuy | Tuanimidou|  ezuwu |Pnowiniou| s [SunainSog

574 () T (M) giety (AU)

43 4q 30 36 17 20

42, 1 29 40 16 21

41 4 28 31 15 21

40 o 27 36 14 25

39 20 26 22 13 21

38 13 25 24 12 7

37 7 24 34 11 12

35 18 23 27 10 2

35 22 22 24 9 2]

34 25 21 32 8 2

33 25 20 28 7 2

32 23 19 20 4 1

31 28 i8 20

SN 720

4. wivwdnSvueoncthe 2 ndy Aendud Iz uuuainuiamasey

. ! 1oafuaw [y
’Jﬂﬂ’nuﬁﬁuﬁ‘iﬂ:luﬂ’}‘ia'lufjd N3} ﬂquﬂ‘lﬂﬂzuuu’ﬂ’mumﬁ?m’)ﬂﬂ'ﬂuﬂﬁu’]‘m

[ =l sy P [ 1
Tupngonush 1ﬂuqﬁﬁﬁﬁkﬂﬁﬂ$ﬁﬂquuu NANAN NeiNae . 25 e L Sud

2 i Fuuddauaunselunssnudn 180 wantin L Suuiilinanu

d e lums oy 180 fu
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5.  vwdewiueM e niini avnin vedint Tounago gy

nnTveEeLR (t-test)

ans

has

Lyl

Lynl

iy

A 10

Wyl

YT

Ly

LT

(x1- X,) = d_

S (1/n1) + (1In2)

2 2
(n1 'I)S1 + (n2- ])82

n1+ n2— 2

MIULINLIIMUL Student = t
ﬁ%ﬁuLamﬂﬂﬂmaanénﬁﬁﬂQﬂuﬁquﬁin1mnﬂﬁ
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Farnain Suudiinuenso lundsaue

waﬁﬂdmaqﬂqﬂuuU$U3ﬁumaaﬂéuﬁhaﬂﬂqﬁﬁ
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SDI
o
1
t

9

180 n, = 180
35.64 X, = 14.88
2.90 Sp, = 2.97
8.43 95 = 8.80
{35.64 - 14.88) - 0
zoob [ (1) (1)
180 * T80
20.76
0. 31
55.99

(180 - 1)8.43 + (180 - 1)8.80

180 + 180 - 2

1508.97 + 1575.20

358

8.62

2.94

358

3084.17
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manum 2
A1 19w uuuﬁ"lﬁ'ﬂjnﬂqﬁﬂﬂﬂnd uUﬂﬂWH’ﬁﬁﬂua:ﬁ:ﬁUﬂﬂdﬁ?uUﬁ
a, a,

Cy Cz Cy €z Cy Ca Cy €z € Co Cy Ca
30 249 34 Zf 29 28 20 17 20 25 a3 20
36 29 30 26 34 30 20 17 22 2l z1 22
3 3 30 32 30 27 19 21 23 18 20 22
31 30 33 2f 3 20 22 23 23 22 22 19
38 30 32 26 30 30 23 20 24 23 19 2
33 208 a0 26 32 3 19 23 22 18 &2 22
33 29 30 28 28 30 23 22 24 23 22 2l
34 31 30 30 30 31 13 18 22 18 18 20



A5 19 (#d)
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a, 2,
b, b b, b,
¢, c, ) Cy c, e, o C, c, ¢, o o
35 31 33 27 2a 28 23 19 24 19 Ay 1§
a0 24 30 32 31 24 18 19 21 20 2l 21
36 33 Kl 30 34 33 2t 20 22 19 23 20
a7 33 R 32 M 31 23 18 19 19 21 18
34 32 KX 32 28 30 18 18 21 20 18 18
a0 30 36 24 34 3 1 21 24 23 22 2l
30 24 38 ¥ 21 27 23 17 21 20 21 18
30 3] 3l 32 30 21 20 21 70 18 20 22
3 3 33 24 3 30 19 18 19 75 18 20
34 34 32 32 3 31 19 &1 23 25 20 23
kit 24 a0 32 30 33 18 17 23 19 20 19
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AN 19 (D)
a, ay
b, b, b., b, b, b,

C C, ¢, o e, €y c, C, c, c, C, c,
36 28 30 2 24 37 21 2] 19 18 94 )
37 31 33 32 29 30 21 19 19 18 20 18
33 29 32 32 30 23 10 20 19 . 24 23 23
34 33 35 32 3 27 20 17 19 18 19 18
34 34 a7 34 20 20 27 20 20 20 19
33 34 0 32 30 29 19 17 19 18 21 18
34 34 34 ) 30 3] 18 i8 10 20 o2 19
5 22 0 2 31 a0 19 17 22 19 20 21
34 34 35 R 29 3l | 19 20 25 2} 21
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a, d,
n, b, b by b, by,

c, C, C, c, c, c,, c, c, c, c, c, C,

33 29 34 3 3 30 19 17 20 22 22 2

30 32 30 3 30 31 23 21 19 20 2 23
N 30 3 30 37 30 30 30 30 30 30 /30
X 881 937 401 06 934 902 612 579 632 617 624 612
X2 32245 28938 30921 27530 28262 2721z 12356 11285 13412 12868 13030 12560
¥ 32.70 31.00 32,03 30,20 3t.13 30.06  20.40  19.30 21.07  20.56 20.80 20.40
s 2.3 1.93 2. ¢.46 2.06 1.78 1.57 1.95 1.84 2,49 1.56 L&
SD% 5.73  3.72 4.72 6.03 4.26 317 2.46 3.80 3.37 6.10 2.44  2.80
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5y ]

o = o
2. afin1E 3 adeye
Ay Avaseideys Tew lEabdnne o Al
2.1 WAt L avehs

goy (Guilford and Fruchter, 1978 : 45)

o X wmu At aveie
ZX U WETINUBINE LY
N vnoudews
2.2 mendu Dus L enasgiu

gi (Guilford and Fruchter, 1978 : 73)

il SD it AnduL Do LTS
£Y2 Wy Naﬁﬁuﬂﬁﬁbﬁaqmaoﬂzuuuﬂﬂaﬁuﬁu
(#x)  umu waﬁdnma0ﬂtwuuqﬂ%aUﬂﬂﬁﬁhﬁaa

n W AUIUMRINLANDEN

2.3 Aiarerrnuliu eniusaesnuLlstsu Jaiih

& 2t 5 ' =y
MavadeLYeanadL Desdudovilaveanis 1§ ANOVA reusuh iU Evegey
Aadgndesly i3S Tvedervesondnidd (Hartley's test)

figag el (Winer, 1971 : 206)

L2

o - largest

g2
smallest
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2

leargest

e S W AN WIEIANE9ED

) 2 = ! ‘s
vin  SS WYY A RS US uriianege
L]

smelles L

o v
WENITATMIBAIMLS LS W Pl

si = 5.73
87 = 3.72
2
57 = 4.72
-
sﬁ = 6.03
sg = 4.26
sg = 3.17
_sf = 2.46
si = 3.80
P,
5, = 3.37
sfo - 6.19
3
ST, = 2.44
sf2 = 2.80
uﬂuﬁﬂiuqmﬁ
6.03

5|
|
n
=y
=

max

FIANSIe C.7 (Winer, 1971 : 875) F,., .05(12,29) = 3.29
£ ¥ ] o 2 1 1 i
AN A F o aanmssmunediouniiin Foannensne anans
TﬁLﬁuﬁﬂﬁwﬂdﬁuuﬂsﬁﬁ1u3:wiﬂdﬂéuLﬂutanﬁhﬁ
= ) Is
2.4 1LﬂﬁwzﬁﬂdﬁuuUﬁU7duuuuuwﬂﬂaL?anuﬁuyﬁmTuLﬂa
e 2 X 3 x 2 leudidudne wasnasuaunns Tunseminasiasi

(Winer, 1971 : 455)
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(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(2)

a8k

ab

B 0

k4

o

&

abc

n B

w.ooell

Y

Ltotal

Gzinpqr
2,
ijKkm

2
(Zﬂi)/nqr

P

(zai)/npp

(7CE) /opa
Lx(as; )71 /nr
[3(ac,, )%Ing
[E(BCiKJEJ/np
EE(Aéﬁijk)?]/n
(3)-(1)
(4)-(1)
(5)-(1)
(6)-(3)-(4)+(1)
(7)-(3)-(5)+(1)
(8)-(4)-(5)+(1)
(9)-(6)-(7)-(8)+(3)+(4)+(5)-(1)
(2)-(9)
(2)-(1)

Xd

-~

ilkm

n

P

Y KRS INNNBIEDJUDINE WLLLADE AT LU
o 3 ] 1

Wi 9IUNURTUNNTNeae Tulsio: iy

WM 3 AUUOIRIRUTAINEINNTO lUNNFoNU
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T(a8, )
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1

Z(BQj

Z(ABC,
1

Jk

2
k)

"

)2

LL¥T

LT

Lyl

LL¥TLL

LT

LWyl

YT

LYl

LT
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LMD NIRRT IR
o (B)
FrALUBIR IMLSF RO (C)
waﬁdnmaoﬂzuuuﬁJHNﬂUﬂnHﬁhﬁaq
WES THANSNEH BTN AT WUULARE ST AL
wd A (AnudEInsn lunms o)

MRS NN IHBITDINE WLLLPHE T2 AL
Y09 B {NI30ANNARSILUDAa I amn)
WA INIAIFTDIVDINE LUULARE T2 O
Y83 C {@UMiLuaern N)

WS THNPRINHDIUDIRT WULLERAT L B8
Ve AB,

WO NN DIUDIAE LULLADE LBe
Wy AC,

HNAT IV IFDIVOINE WUULFIRL LBa
Va9 BC,,
HATIUNNIFOIUDINE WUULFIAY L BA

w8d AEC, |,
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AT 21 RTINS LTI BT s LLMKAR DL Tuaduaiysd i aa

PR 2 X I x 2

WHE 55 ar MS
LA | (3)-(1) p1 |8, /p-1 MS, /MS,
2 B (4)-(1) p-1 SS; /q-1 MS, /MS,
3 C (5)-(1) r-1 SS. /r-1 MS, /MS,
4 AB [(6)-{3)-(4)+(1) [{p-1)(g-1) |SS,./(p-1){(a-1) [MS,;/MS,
5 AC (7)-(3)-(85)+{(1) | (p-1)(r-1) |85,/ (p-1){r-1) |MS,./MS,
& EBC
(8)-(4)-(5)+{1) | (q-1)(r-1}{SSsnc/{q-1) (r~1) [MS, . /MS,
7 ABC [(2)-(6)-(7)-(8)|(p-1)(q-1}{8S,5c/{p~1)(q-1) |MS, 5. /MS,
+(3)+(4)+(5)- (r-1) (r-1)
(1)
8within|(2)~(9) par(n-1) |(SS,/par(n-1)
9 total|(2)-(1) npgr-1




AT 22 ATINETLU ABC
A B C1 CE total
b, 981 930 1911
a, b, 961 906 1867
b, 934 202 1836
b, 612 579 1191
a, b, 632 617 1249
b, 624 612 1236
total 4744 4546 9290
AN 23 AT WETY AB
AB Summary total
B b, b, b, total
A
a, 1911 1867 1836 5614
a, 1191 1249 1236 3676
total 3102 3116 3072 9230
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e,

A19749 24 m1$1aﬁqu AC

AC Sumary total

c o c, total
A
a, 2876 2738 5614
a, 1868 1808 3676
total 4744 4546 9290
A9 25 AU BC
BEC Summary total
B b, b, b, total
C
c, 1593 1503 1558 4744
e, 1509 1523 1514 4546
total 3102 3116 3072 9290
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(1) 92907 /360 = 239733.61

(2) 30%+ 30%+ ... + 227+ 237 = 251792

(3) 56142+ 3676¢ /180 = 250166.51

(4) 31022+ 3116 + 3072%/120 = 239742.03

(5} 4744%+ 45467 /180 = 239842.51

(6) 19117+ ... + 1236” /60 = 250244.73

(7) 28762+ .., + 18082/90 = 250292.31

(8) 1593°+ ... + 15147 /60 = 239857.80

(9) 981%+ ... + 612¢/30 = 250379.87

SS, = (3)-(1) = 10432.%
SS, - (4)-(1) - 8.42
$5- = (5)-(1) = 108.90
SSan = (8)-(3)-(4)+(2) = £69.80
88,. = (7)-(3)-(5)+(1) = 16.90
S5 = (8)-(4)-(5)+(1) = 6.87
SS, e = (D-(6)-(7)-(8)+(3)+(4)+(5)-(1) = 2.47
SS, c.10 = (2)-(9) = 1412.13
SS oiar = (2)-(1) = 12058.39
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Source of ss df MS F
Variation
A 10432.90 | p-1 = 1 10432.90 2569.68" "~
B 8.42 | g-1 =2 4.21 1.04
C i08.20 | r~1 =1 108.90 26.82 "~
AB 69.80 | (p-1)(g-1)=2 34.90 8.60" "
AC 16.90 | (p-1)(r-1)=1 16.90 4.16"
BC 6.87 | (g=1)(r-1)=2 3.44 0.85"
ABC 2.47 | (p~1)(g-1)
(r-1)=2 1.24 0.31
within 14212.13 | pgr{n-1)=348 4.06
total 12058.39 | npgr-1 = 359
*p < .00
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2.5 YRHDLKNENTSOADIMAN2UNSIW (Simple main
FEwinednulls A ouduls B

gn5 (FPuLas Winer, 1971 : 435-439)
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W WEIINNNANEDY (SS)
A b, (6b,) - (4b,)
A # b, (6b,) - (4b,)
AT b, (6b,) - (4b,)
B a, (6a,) - (3a,)
B 1l a, (6a,) — (3a,)

AT ITROUNITR I

Zss, 7 b, = SS. + SS,..
553, ¥ b, = 55, + SS,,
i

Lﬁa 6b1 - [Z(ABJ. )2/111'-

1

(25%) /npy

H

b, =  (Zb5)/npr




Ga,

6a.,

3a,

3a,

(2)

(2)

M B
O =)
NN N s

[y

o
MY LA RIS PO —

T (AB1j)

I (4B, 2
jorey)

B ¥TLL

Wyl

WYTU

L YT

WYAL

BT

BT

WY

Y

LL¥TL.

WML
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(Ebg)fnpr
(2(ac, )1 /nr
[%(4c, )1 /nr,
(ZA?J/nqr

P
(ZAQJ/nqr

ZX2

1jkm

2

[E(ABCi. /n

3’
T LINSuMIeaBusas NN
FrfUraIiuUsAILENINSD Tumsou

(a)
FLALUBIFMUS I IR IUANT ILUOAB ISR
(B)

seatBIR TR ITaIoN (C)
NESINNRIHDIVEIALILMALLT A Ti9zdy a,
HATINBIFDATOIPE LIS A Tisedil a,
BT INNTRIEBITBNALILETMUT B Fi5edu b,
HATIFEIFOIVBIRELLIEILLS B sy b,
HaTRrEIFov eI FLs B e b,
WNAT VD IRELUULADE A2 LUUUANTAIHDIYD
fawls A TeEsy a,

NATINVDIAL WLULFIAE I LLUURN IR IE DIV




(AB

WML

Wymd

Wi

fuls A fiszau a,
HATINAUDINLLULLABE AT ULUUNNNEIFOIUD
fuls B fisedu b,
WETIUVDI AL WULLABE AZ WEUUNNDANEDIUDY
fauls B ised b,
WATIHUDINL WLULAAL AL WLBNNMAIFDIUDY

faulT B ¥iTseu by
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o o o w
A5 26 z_j AN L IS TR TNMLS US S LLMHATE L Suadhvs Lnavan

YN9IWATUNT I AB

Uua SS ar MS F
1 A SS, p-1 SS./p-1
2 A b ss, # b, p-1 ss, i b, /p-1
3 Afb, ss, # b, p-1 ss, # b,/p-1
4 Afib, ss, # b, p-1 ss, #l b,/p-1
5 B SSp g-1 | 8S,/q-1
6 Bia, ss, i a, g-1 ss, /q-1
7 B a, ss, ¥ a, g-1 ss, /q-1
8 AB SSAS (p-1)(g-1)| SS,p/(p-1)(a-1)
9 within Sy par{n-1) { SS,/par(n-1)
10 total S8 oial N-1




YA

6b,

6b,

6b,

4b,

Ga,

6a.

3a,

3a,

(2)

(9)

(1911)2+(1191)2/(30)(2)
84506.70

(1867)%+(1249)2 /(30)(2)
84094.83

(1836)% +(1236)2/(30)(2)
81643.20

(3102)%/(30)(2)(2)

80186.70

(3116)*/(30)(2)(2)

80912.13

(3072)2/(30)(2) (2)

78643.20

(1911)2 +(1867)2+(1836)2 / (30} (2)
175141.77
(1191)2+(1249)2+(1236)? /(30)(2)
75102.97

(5614)* /(30}(3)(2)

175094 .42

(3676)* /(30}(3)(2)

75072.09

32245 + 28938 + 30921 + 27536 + 29202 +

27212 + 12556 + 11285 + 13412 + 12869 +

13050 + 12566
251792

(981)2+ (930)2+ (961)2+ (906)2+ (934)2+

{902)"+ (612)*+ (579)“+ (632)"+ (617)7+

(624)2+ (612)2/30

250379.87
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WaRTE R 16

ss, fib, = 84506.76 - 80186.70
= 4320
ss, fib, = 84094.83 - 80912.13
= 3182.70
S5, filb, = B81643.20 - 78643.20
= 3000
ss, #la, = 175141.77 - 175094.42
= 47,35
ss, #la, = 75102.97 - 75072.0942
= 30.88
FTIVEDUNANTA A
SS, + SS,, = 10432.90 + 69.80
= 10502.70
£ss, #b, = 4320 + 3182.70 + 3000
! = 10502.70
%SSa # b, = 85, + S8,
SS, + 85, = 8.42 + 69.809.80
= 78.22
ss, ¥ a, = 47.35 + 30.88

= 78.23

'- ‘éﬁh ﬁ a, = SSIJ+ SSDIJ
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WWE ss df MS F

a 10432.90 1 10432.90  |2569.68°*
A#ib | 4320,00 1 4320.00  |1064.04**
Afb, | 3182.70 1 3182.70 783.02° %"
A#b,| 3000.00 1 3000.00 738,92 **
B 8.42 2 4.21 1.04

B i a, 47.35 2 23.68 5.83" *
B a, 30.88 2 15.44 3.80°
AB 69.80 2 34.90 8.60° "+
within 1412.13 348 4.06

total | 12058.39 359

“p< .00
tp< .01
rrop o< L2001

test) Teu 38 HSD vaunftl (Tukey)

2.6 vwdeLNTLUFuuLiuwen (Maltiple comparison

gnsnnaruan (Kic, 1968 :

88)
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vl g wm A mnnTw NI IaR L e Tyl aud
{Studentized range)
€ um sedalbadrgyaada
v e Suteenu ihiddstues Mse uat
PN UTEAUNNTYOEDY
MSe LY AN LaBUYe SWALINAAIEBIUDI AN
MR L AR DU

N LY SWOURIEUNY T RaE T s ALNTYIRa ey

2.6.1 oo iFuu uormegn oS HSD oAl
o o -
(Tukey) Szv 0L AUPIFUDINELUUNGENONEMINT LS UUnaNEI 1 LaR Y
Vs HumseRinveanandnetnady B fisedy a, ildell

W 1 Aoy iy

X, = 30.60
<)

&P = 31.12

"X, = 31.85

LA ' o
TR 2 WUAERTUAEIAN g INETSINERL A

/ MS, A 06
60
fennes E.7 (Kirk, 1968 : 822)

M3
HSD : qg.05 (3,348) _;E

3.31 x 0.26

T Tud PnuTsniue Ry

]

0.86
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MS_
HSD @ q.01 (3,348) /—C
n

4,172 % 0.76

» ) .
i 3 LSeeen eRenunn Wwntee Taevinthe

a ' . o ‘
WW?WGHBGWﬁG&UULU@?ﬂﬁ%aﬁﬂﬁwaﬁﬁﬂﬂadﬂﬁLﬂaUuﬁaﬁﬂquﬂqﬁﬁd

X, = 30.60 X, = 31.12 X, = 31.85
X, = 30.60 - 0.52 1.25%*
¥, = 31.12 - 0.73
X, = 31.85 -
tp o< 01

s L
2.6.2 vadeun T UduuiivsmenTeu3s HSD veansit
g » -
(Tukey) 3:wawouﬁmuLamﬂmﬂmaaﬂ:uuuwaﬁhnﬂﬁﬂwaﬂqﬁL%Uuﬂquﬁ%ﬁqLﬁiu
gy n 1 | ~ LY Ry &
P52 HUNISUE IPUDINAANDUNIIY B NiSeeiu a, Hell

at

T R A T VIR T

Tz = 19.85

% = 20.60
3

®x = 20.82
3

# '
T 2 uﬂuﬂﬁﬁﬂﬁuatﬂﬁﬂﬂ q NN TIIAAL AU

s
j e - _ Sh.o6 0.26
4 n J 60 - -

s o LY o
Tre@ L TURd uTs AR
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AT E.7 (Kirk, 1968 : 822)

M3
HSD : q.05 (3,348) f_%
n

HS,
HED ¢ q.01 (3,348) J—

1.12 x 0.26

= 1.07

3 LSuvAmaduannunn luwntaes e

oy ' 1 = 1 1
NN AN NG TR Naby gy I E-AY e T o NR TGN WY B I H tﬂuﬂ’] 4

¥, = 10.85 X, =20.60 K, = 20.82

¥, = 10.85 - 0.75 0.97°
X, = 20.60 - 0.22
X, = 20.82 -




2.7  YREdMMANMSIAaRIaNstvdny (Simple main
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effect) Tewinodmys A Mudus C
dns (AAuLas Winer, 1971 : 455-457)
WA NATINNAIEDI (SS)
A ﬁ c, 7‘:1 = 5CJ
a c. 7c, - 5c,
C 'ﬁ a, 7a1 - 3&1
c # a, 7a, - 3a,
ATIVFOLNIAIIN
%.Ssa il ¢, = 8S, + SS,.
.gissh ﬁ a‘i = SSC. + Ssac
Iy 2
hite 7c, = [z(ac, )"%Ing
7c; = [Z{AC )2]nq
¢ i2
7a, = (ZC?)/npq
&
7a, = (EC ) /npq
e _ 2
1 = [E(AC1.) /nq
1
.2
5, = [E(Aﬁgi) 1/ng



Z(ac
by

3a,

3a,

(2)

(9)

Ly = =

3
PN TON M= A

Z (AC, )
. 1]
2

L (AC?j)

)2

}
z (8C;5)

WMl

bh¥T

LTI

LY

Ll

bLYT

BLYTU

LLYTLL

BBV

wimd

W

LT
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(Eﬁf)/nqr

(ZAg}/nqr

2
1jkm

[z(aBe, Y /n

Jk
VoL InTunNTIRaBILAaE NGX
SrMravelLsaNE T Tunms o

(A)

SE ALY SAT IR IINARS U DRR 1IN
(B)

e ARSI UTFOWI IBse Y (C)
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A1s1a 27 qmﬁnﬁﬁﬁLﬂﬁﬁ:ﬁﬂdﬁugﬂﬁﬂﬁﬁuuuuuwﬂnat%uaﬁﬁwﬁ%wawﬁh

atnadisunaN AC

WA SS df MS F
i A 5SS, p-1 . sSs, /p-1 'é'
2 ATl c, SS, § c, p-1 SS, # c, /p-1 %‘
3 A c, 5S, # c, p-1 55, # c,/p-1 %—
4 C SS, r-1 SS./r-1 -6-
5 C # a, S5 # a, r-1 55 # a, /r-1 -%-
6 CHa, sS. i oa, r-1 ss, #i &, /r-1 %
7 ac S5, . (p-1)(e-1) | SSo/(e-1) (1) | &
g with in S5, pqri{n-1} S5, /par(n-1)
9 total SS. ot n-1
WA 7c, = (2876)2+ (1868)7/(30)(3)

130675.56
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7c, = (2738)7+ (1808)7/(30)(3)
= 119616.76

bc, = (4744)7/(30}(2)(3)
= 125030.76

5c, = (4546)°/(30)(2)(3)
= 114811.76

7a, = (2876)+ (2738)2/(30)(3)
= 175200.22

7a, = (1868)*+ (1808)"/(30)(3)
= 75092.09

3a, = (5614)7/{30)(3)(2)
= 175094.42

Ja, = (3676)?/(30)(3)(2)
= 75072.09

(2) = 32245 + 28938 + 30921 + 27536 +

29202 + 27212 + 12556 + 11285 +
13412 + 128691 + 13050 + 12566
= 251792
(9) = (981)7+ (930)2+ (961)2+ (906)2+
(934)2+ (902)2+ (612)%+ (579)%+
(632)7+ (617)2+ (624)7+ (612)7 /30

= 250379.87

WANTTE Mz 6
SS, 7l e, = 130675.56 — 125030.76

5644.30
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Ss, e, = 119616.76 - 114811.76
= 4805
SS. Wla, = 175200.22 - 175094.42
= 105.80
sS, fla, = 75092.09 - 75072.09
= 20
FTIVEOUNYTIO AN
SS,+ SS, . = 10432.90 + 16.90
= 10449.80
gss, i c, = 5644.80 + 4805.00
’ = 10449.80
C.fss e, = ss,, SS,.
35.+ 55, = 108.90 + 16.90
= 125.80
ss, ¥ a, = 105.80 + 20.00
= 125.80
tL4ss. fa, = s . SS

LVI S ac
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RIGN sS df MS F
A 10432.90 1 10432.90  |2569.68" "
Afic | 5644.80 1 5644.80  [1390.34**
Adle | 4805.00 1 4805.00  [1183.49° "
c 108.90 1 108.90 26.82" "
c#a, 105,80 1 105.80 26.06" **
cia, 20.00 1 20.00 4.93*
AC 16.90 1 16.90 4.16°
within 1412.13 348 4.06
total | 12058.39 359
" p < .05
*p < 001
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M NEdat
annTo lumsduvesfi Surgeanu 5 m
AL oI Fuaney £R
G £R IC = —
it 1ol 2o 3|eudl aleadl 5 N
1 +1 -1 +1 +1 i1 3 0.60
2 +] +1 +] +1 +1 9] 1.00
3 +1 11 11 +1 +1 3> 1.00
4 +1 +1 11 11 +1 o) 1.00
] Q +1 bl +1 +1 4 0.80
& +1 -1 0 i1 +1 4 0.80
7 +1 +1 1 +] +1 3 .60
3 +1 +1 11 11 11 o} 1.00
a9 +1 +1 +3 +1 11 o} 1.00
10 +1 +1 1 +1 +1 ] 1.00
1 +1 -1 +1 +1 +1 5 1.00
12 +1 +1 +1 +1 +1 5] 1.00
13 +] -1 +1 +1 +1 3 0.60
14 +1 t1 t1 +1 +1 ) 1.00
15 8] +1 +1 +1 +1 4 .80
16 +1 il +1 +1 +1 5 1.00
17 +1 +1 -1 +1 +1 3 0.60
18 +1 +1 +1 +1 +1 ) 1.00
18 0 +1 +1 +1 +i 4 C.80
20 +1 +1 +1 +1 +1 5 1.00
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P59 28 (98)
mm&.ﬁu‘uaoé’u"ﬂu'rﬁﬂnj £R
dia <R IC = —
il 1] 2| ed 3|endt atendl 5 N
21 +1 +1 +1 +1 +1 9 1.00
22 +1 Il +1 +1 +1 3 1.00
23 +1 +] +1 +1 +1 5 1.00
24 I T RS T RS RS 5 1.00
5 0 il +1 +1 +1 4 G.80
26 0 +1 +] +1 +1 4 0.80
27 +1 11 +1 +1 +1 5] 1,00
28 +1 +1 +1 +1 +1 D 1.00
24 +1 +1 +1 +1 +1 o} 1.00
30 +1 +1 +1 +1 +1 o 1.00
31 +1 +1 +1 +1 +1 5] 1.00
37 +1 1l +1 +1 +1 5 1.00
33 +1 +1 +] +1 +1 5] 1.00
21 +1 11 +1 +1 +1 o 1.00
35 0 +1 t1l +1 +1 4 1.00
36 Q +1 i1 +1 +1 4 1.00
37 +1 +1 +1 +1 +1 5 1.00
33 +1 +1 +1 +1 +1 5 1.00
39 +] +1 +1 +1 +1 3 1.00
40 +1 +1 +1 +1 11 3 1.00
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19 28 (vin)
prnu Fuvaag Foine Zn
fo ZR IC = —
U 1o 2| eudt 3|t 4| eud s N
11 IEI U BT A 5 1.00
42 +1 +1 +1 +1 +1 5] 1.00
43 +1 +1 +1 +1 +1 5 1.C0
44 +] +1 +1 +1 +1 5 1.00
15 0 +] +1 +1 +1 4 1.00
46 0 +1 +1 +1 ;l 4 1.00
a7 +1 +1 +1 +1 +1 5 1.00
18 +1 +1 +1 +1 +1 9 1.00
44 +] +1 +1 +1 +1 5 1.00
50 +1 +1 +1 +1 +1 ] 1.00
51 +1 +1 +1 +1 +1 S 1.00
a7 +1 +1 -1 +1 +1 3 0.60
53 +1 +1 1 11 +] 3 .80
24 +1 +1 +1 +1 11 5 1.00
55 +1 +1 -1 +1 11 3 0.60
56 8] +1 +1 11 +1 4 1.00
a7 +1 +1 il +1 +1 o} 1.00
538 +1 11 +1 +1 +1 o 1.00
59 +1 +1 +1 11 11 5 1.00
G0 +1 +1 vl +1 +1 o) 1.00
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AN 28 (61D)
mﬁm*ﬁumm@ﬁmmm 4R
e ¢R IC = —
auit 1|mmdl 2| edl 3| eft a|eidd 5 N
61 0 +1 +1 +1 +1 4 0.80
62 0 +1 +1 +1 +1 4 0.80
a3 +1 +1 +1 +1 +1 5] 1.00
641 +1 +1 +1 +1 +1 ) 1.00
65 +] +] +1 +1 +1 5 1.00
66 +1 +1 +1 +1 +1 3 1.00
&7 +1 | +1 -1 +1 +1 3 0.60
68 +1 +1 +1 +1 +1 1 1.00
#1¢] 0 +1 +1 +1 +1 5 080
70 +1 +1 +1 +1 +1 o 1.00
7l +1 1 +1 +1 +1 5 1.00
72 0 +1 +1 +1 +1 1 0.80
73 +1 +1 +1 +1 +1 5 1.00
74 +] +1 -1 +1 +1 3 0.80
7% +1 +1 -1 +1 +1 3 0.60
70 +1 +1 -1 +1 +1 3 0.60
77 11 +1 +1 +1 +1 3 1.00
It= +1 +1 +1 1 +1 5 1.00
79 11 +1 +1 +1 +1 5 1.00
30 11 1l 1 +1 +1 3 0.60
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AL ineati Ju g

Ja —ZR IC = —
it 1|l 2| edl 3| afemidl 5 N
1 11 11 +1 +1 +1 5 1.00
2 il +1 +1 +1 +1 5 1.00
3 1 |+l |+l |+l |51 |5 1.00
4 +1 11 11 1 +1 ] 1.00
5 +1 +1 +1 +1 +1 o} 1.00
G +1 +1 +1 +1 +1 5} 1.00
7 +1 bl il 11 +1 5 1.00
8 11 1 -1 +1 +1 3 0.60
o +1 +1 +1 11 11 5 1.00
10 +1 +1 +1 i1 t1 ) 1.00
1l +1 | i1 +1 +1 o] 1.00
12 1 +1 +1 +1 +1 o) 1.00
13 +1 +1 +1 +1 +1 5 1.00
14 +1 +1 +1 +1 +1 5 1.00
15 +1 +1 +1 0 +1 4 0.80
16 +1 +1 0 +1 +1 4 ¢.80f
17 T e L o e S I S R . TR A A
18 +1 +1 Q +1 +1 4 0.80
19 +1 +1 0 +1 +1 4 0.80
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151 28 (w0)
PE— =
AL umasd L Burtg &R
4n Zr| 1©=—
e 1| end 2| emdl 3|ed 4| s N
20 +1 +1 +1 0 0 3 0.60
21 +1 +1 0 +1 0 3 0.60
22 +1 +1 +1 +1 +1 5 1.00
23 +1 +1 +1 +1 +1 5 1.00
24 +1 +1 +1 +1 +1 5 1.00
25 +1 +1 +1 0 +1 4 0.80
26 +1 | o+l o | +1 | +1 |4 1.80
27 +1 +1 +1 +1 -1 3 6.00
28 +1 +1 0 +1 +1 4 Q.80
29 +1 +1] +1 +1 +1 5] 1.00
30 +1 +] 0 +1 +1 4 Q.80
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A3 30 Wan IR TINAIIN LU AT 2L B Lo vaswumadeuienadunyd
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Mang Livunanai g La@dudseaunsddia 1o fivadugesn

oot funsny P 5

AL IOV L BUae 4R
B ¢RI L =—
mrﬁ 1 ﬂu‘ﬁ z ﬂlﬁ'i 3 ﬂuﬁ 4 ﬂuﬁ 2 N
1 +1 +1 +1 +1 +1 5 1.00
2 +1 +1 +1 +1 +1 5 1.00
3 +1 +1 +1 +1 +1 ) 1.00
4 11 11 t1 41 bl 5] 1.0C
o) +1 +1 +1 +1 +1 5 1.00
o] +1 +1 +1 +1 +1 ] 1.00
I +1 +1 +1 +1 +1 ] 1.00
8 +1 +1 -1 +1 +1 3 0.60
8 +1 +1 +1 +1 +1 o 1.00
10 +1 +1 +1 +1 +1 5) 1.00
11 +1 +1 +1 +1 +1 5] 1.00
12 +1 -1 +1 +1 +1 S 0.60
13 +1 +1 +1 +1 +1 3 1.00
14 +1 +1 +1 +1 +1 ) 1.00
15 +1 +1 +1 0 +1 4 0.80
16 +1 +1 0 | +1 +1 4 0.80
17 +1 +1 +1 +1 -1 5 1.00
18 +1 +1 0 +1 +1 4 (.80
19 +1 +1 0 +1 +1 4 0.80
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A1d 30 (9D)
s fuve it Juany %R
e §R| K=
ﬂu'?li 1 mﬁ’i 2 ﬂuﬁ 3 ﬂ‘uﬁ 4 F]LL?II 5 N
20 +1 +1 +1 O 0 3 0.60
21 +1 +1 -1 +1 0 a .80
27 +1 +1 +1 +1 +1 ] 1.00
73 w1 | w1 et |41 | w1 |5 1.00
24 +1 +1 +1 +1 +1 3 1.00
29 +1 -1 +1 0 +1 4 0.80
20 +1 +1 0 +1 +1 4 0.80
27 +1 +1 +1 +1 -1 a 1.00
28 +1 -1 +1 +1 +1 4 0.80
29 +1 +1 +1 +1 -1 3 0.60
30 +1 +1 0 +1 +1 1 .80
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i SRl 1= —
A 1 2| eud 3| 4| md 5 N
1 +1 +1 +1 +1 +1 2 1.00
2 +1 +1 +1 +1 +1 5 1.00
3 +1 +1 +1 +1 +1 5 1.00
4 +1 +1 +1 +1 +1 5 1.00
5] +1 +1 +1 +1 +1 ] 1.00
& +1 +1 +1 | +1 +1 3 1.00
! +1 +1 +1 +1 +1 o 1.00
b1 +1 +1 +1 +1 +1 ] 1.00
g +1 +1 +1 +1 +1 ) 1.00
10 +1 +1 +1 +1 +1 3 1.00
11 +1 +1 +1 +1 ri 5 1.00
12 +1 +1 ] +1 +1 4 0.80
13 +1 11 +1 +1 +1 S 1.00
14 tl 11 +1 +1 +1 5 1.00
15 +1 +1 -1 0 +1 4 0.80
15 1 +1 0 +1 +1 4 0.80
17 +1 +1 +1 +1 -1 3 0.60
18 +1 +1 -1 +1 +1 5 1.00
19 -1 +1 0 +1 +1 4 .80
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A157°9 31 (919)
A e oL Sunne £R
15 £R 0 = —
it 1o 2| emd aledl aimd 5 N
20 +1 +1 +1 0 0 3 0.60
21 41 +1 -1 +1 o 3 0.60
22 +1 +1 +1 +1 +1 S 1.00
23 +1 +1 +1 +1 +1 0] 1.00
24 +1 +1 +1 +1 +1 2 1.00
25 +1 +1 +1 +1 +1 5 1.00
26 +1 +1 0 +1 +1 4 0.80
27 +1 +1 +1 +1 -1 3 0.80
28 0 +1 +1 +1 +1 4 0.80
29 +1 +1 +1 +1 -1 3 0.60
30 G +1 +1 +1 +1 4 0.80
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2. mMmNNINLaEANETNITMUNVBILLLYRFeY o ldgnsdail

dna (30 flewnu, 2532 @ 138)

H+ L

P =
N
r_ H-LJ
- N
z2

(s P ouvt Aenunndnueddodouwia ve

TR TR i VR ke ey g

a1

W TmaueTneugn uindausin

WL ﬁa*nnuﬂuﬁmaugncluﬂduﬁﬁ

Z2 © m

w Toue Tunauganguns i

2.1 apnuen (P) warmatnnaduun (D) el

WA MAFELNIRA T TNE NS NS 9 URINNNNTIIUON. NALIINGAIANT I 32
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A9 32 fNENNNUAN (P) wagieunauun (D) wedtedeusiuie
TuntimedeLdrnnEunan unMs au
15 AN | et | Yo | e | sethna
van (P awun(h) wn (B)Y | 3-wun (D) .‘

1 .70 .61 21 | .40 .66

e .67 .55 27 .52 .41

3 .43 .79 23 .61 .48

4 A4 .62 241 i .22

5 D7 21 5 .57 .66

6 74 A0 26 | .51 A4

7 .70 21 7 .54 A6

8 .50 .66 28 .63 .51

(] .63 A3 29 .61 .54

10 _50 S 30 .74 Al

11 .50 A0 31 .60 A6

12 .46 .38 32 B7 .56

13 .49 .57 33 | .50 51

14 35 .36 34 .70 .61

i5 B2 .64 35 .44 .49

16 .44 .49 36 .60 .70

17 .06 .63 37 .50 .26

12 .48 .00 38 .41 .43

19 .38 .27 39 .54 .45
20 .34 .24 40 .50 .56
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b fRINLIn (P) e (D)
a1 .43 .40
42 .49 .52
43 .44 .43
44 .52 .69
45 .52 .69
46 .37 .26
47 .31 21
48 .56 .66
49 .26 21
50 .61 .29

P fiomfy = .52

2.2 #auen (P) warmeumathwun (D) vesdedeu
W w P & wl ] v = Loy -
svde lwuimedeuiarndugnniens S ounduasnaLdduus s aunnsasia

A 1 (1309 auiflanmdon) nnnIruan melngReanTte 33
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A1e9 33 ermpnn (P) kazengtunastuun (D) Yoavodeusuve
'3
1“&UUﬂﬂﬁﬂU?ﬂNﬁﬁhﬂﬂﬁﬂﬁdﬂﬁ?L%UHﬂQNﬁ%WGLﬁ%u

Useaunaddde stfl 1 (WSee puiufidnmden)

%0 Apanunn (P) FnauraTun (D)
1 .74 37
2 .38 22
3 -39 20
4 .60 .46
5 .46 34
6 .49 .09
7 .32 .24
8 .38 .22
9 .68 .59
10 .73 .39
11 .63 739
12 .74 .46
13 .68 .99
14 ' .66 .22
15 .76 .29
P fonty = .57

2.3 mansumn (P) warfietmneTwun (D) vodtedou
&
ﬁﬁU%aTHuUUWﬂHBUQWWHﬁhuﬂﬁﬂﬂdﬂﬂsLguunquﬁ§ﬂqLﬁﬁhﬁﬁkﬂﬂﬂﬂﬁﬂﬂdﬂ

AWM 2 (1989 LHKIEMRITN) NNANTRIAN WALTINGAINNSIY 34
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A1519 34 Aetannn (P) wazfetnashuun (D) vesdedeusiude
w llg‘ 1) =
TumedauiawaduanimaniTi Suunduainanaiu

e T 2 = i
Ursaun3adin afib 2 (1509 Liudugestih)

io s uen (P) At eTtun (D)
1 .67 .32
2 .44 : .24
3 .76 .34
4 .48 .71
5 .33 .37
6 .26 .37
7 .59 ' .63
8 .38 .41
g .55 .51
10 .38 .41
11 .37 .39
12 .55 .51
13 .55 .51
14 .66 .29
15 .26 .22

P 9wy = .48

2.4 femwnn (P) wasAgtvnashuun (D) voddedou
W% ar :‘;_ = ] [1] = L
Tt uLnd oL FmaduymEvians LS rung a9 L FE NS sunsad e
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Yo fAanuun (P) AguIun (D)
i .69 27
2 .32 .30
3 .72 .41
4 .37 .24
> .BS .46
6 .55 41
7 .46 24
8 .67 .37
g 37 97
10 .65 .40
11 .56 .34
12 .62 .41
13 .72 A1
14 .65 .32
15 . 72 46
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de (Ebel and Frisbie, 1986 : 77)
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3.1 AP B ULYRIHEL TRA I NSNS D lurns U

K = 50
#pq = 10.14
sf = sl.e2
W) luga
_ 50 10.{4
r = _— - —_ 7
50 -7 - " F75s A
= .89

M e e TR L TR R IR (26 10, VL) e et T e T R

Tungoullan .89

] ry  dr . X -
3.2 ML PRI M UMAF B IRNAT O BN IINNT L SYU
_— - £ o o o - o st ;
r'n;lm;i%ﬁdLiiﬁuilﬁzﬁiln‘lﬁﬁmﬂ')ﬂ anm 1 {1999 AuNUYuMten)
K = 15

Zpq = 3.28

ST = 13.46
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