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Heterosis, Combining Ability Analysis, and Components of Genetic Variation
for the Yield related Character in Cotton (Gossypium hirsulum L)
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Abstract - Heterosis, combining ability, genetic components, effective factor no. and heritability for yield of seed cotton
per plant, boll no., seeds per boll, seed length, seed width and lint weight per boll were investigated in 5 X 5 half diallel
set of crosses involving diverse upland cultivars. Both heterosis and heterobeltiosis for yield per plant, boll number, seed
length and lint weight showed significantly negative values. Both general combining ability (GCA) and specific
combining ability (SCA) showed highly significant. Overdominance was observed for yield per plant, boll number, seeds
per boll and seed width, complete dominance for seed length and partial dominance for lint weight. The number of
effective factor was estimated as two for yield per plant, boll number and seed length and estimated as one for seeds per
boll, seed width and lint weight. Narrow sense heritability was low for yield per plant, boll number and seeds per boll.
Broad sense heritability was very high for all the characters excepting lint weight.
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E3lo] AujFL obxjotd(asiatic cotton)oletil EE|ojA|
= 4971 2 Gossypium herbaceum¥ Gossypium
arboreum, 18]1 AltiEA A H(upland cotton)ol2til
ESAA A AlAA 7HE d8] i 9l Gossypium
hirsutum®} 3§%=B(sea—island cotton)o]2tn E&jojx)= %
A4%F2! Gossypium barbadense®] 4%22 FEHTHKim
et al, 1992). S-2vtetoll A Aufste B3l 1364 E o]
ZFoflA] ofAlotHEE =A%t & H=of dE] EEHIYL, S
HE 19049 Al €& QA Eutetel] A =Yste] A
Fzete] natolA Al Afufel] AJFBHR T ofmf SR Ho]
ety 715 FEo sttt AdEo| Hz FF
King's Improved & BE2 o} H3o] gf Auh=igict
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(Kim et al., 1992). 1943l FjAAtEFo] 195,000M/T7t
A Gtg ot 23 AA A FRof et vl o2 R A
Ho] tfefF =UEAA SAH e Fat A =St 1996
d A= Aatol oF AM/T 22 A9 AuE)A] gk A olct
(Kim et al., 1992). AAIH 22+ 1989~1991d 54,723HM/T
oA 19973 56,376AM/T 2= <& 3%A= Z7=E|qich 25
g QIFE SR e AT} A o] Z3etar FEw F1to)
Fsaty H2ga E5A Fol Hold AAMRE Asstar o)
ou B3] BE3h= HALFEA 2] (ol glolx=
ot 8 9%t &5 39 shoirh. E3t 245 IS AR
FGRERA BT op et T E o8 HR IR Y 5
ThFSt 822 AMGEH O R A 1 o)8 7HA7} FoiE AL it
Tt SEjuiete dgE Yol wEE) oot Bate) YAt
o] Wil FZo] HEA LF4tzte] FAo] ot wheka] &
glutzte] 7|33 Kol gt o 4 BE3ESS) S4do) Ha
atch, Este] oA Ao tigt M EM(Al-Rawi et al,
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1970; Bowman et al., 1984, Marani, 1968; Patil and
Mensinkai, 19713 & A Park et al,, 2000; Choi et al,
2005) 5-& o7 AFAECN ) o]FoJF Lt Park $(2000)
2 &AW ArgAe tigt 2T FHEAS UL,
Choi 5200502 SA1H Fr ¥ F2 Altf9] $-8-8 20 ot %
AL SHEA 58 ¥, Chung(2002)% Chung ¥
(1993)2 SAHE o2 |AY, A4 2858 4 &+
ABA 52 3lH oM Kae(1982)= =31 E2854E 93ty
100 A1E-E st FHEAE AASACH

2 dyolAe 53ke) U89 YR 2R FF 4
< 9%t 712 ARE QA B3 57 FFH 0|5 olHIY
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Fa, 49, BAE, 14 293 5 4909 6 9L
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ijsto} 42 1070 =& A2l 57 mEide AR
83t .
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filo
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BAEN8

ol AEE 2002¢ 5¢¥ 10¥9 FE 60cm, FHAY
50cmZ 3to] 3PA Mot & S YA G ujd=2 wjEsHct
AdTE HI 3RE o R X8l 10a AlB|EE B3t
Al ) FZA|H|EFe] S<EH] 800kgll N : P:0s : K20 = 6.0
kg : 5.3kg : 5.6kg 22 AAE 78]} F8|& 2427} 50%9] HiE
2 AHER e Jakat Zels A2 At A4k
ol 95t ukE Ao FAE 0.2%2] F2 At 2

E7F ARA8 A2E AASHAT, 7)E el EEA Rl
Z3IHTHRDA, 1983).

424 % BARA
FAAIE viAE] st & FEY JRAIE A4
T e gm, 1579 A AW 7A), 9 AHctel)s, 14 F
2, EAFHmMm), EAREMm), 14 2HF(gm) 52 &£43}
g}, A} zFZ ol ) heterosis@} heterobeltiosis, YHH=%
&% (general combining ability, GCA)T} &
(specific combining ability, SCA), FAE, FE A,
48, $499 &9 52 E4siah 1 #£4
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Heterosis(%) = 100 (F: — Mid—parent)/ Mid—parent
Heterobeltiosis(%) = (F: ~ Higher parent)/ Higher parent

2358 Griffing® method 1 (Griffing, 1956)°] whe}
Autz3E Y EFXAFHOR Yo ALY, 4
AN AR EAL Hayman® Jinks® EA4 % (Hayman.
1954a, Hayman, 1954b, Jinks, 1954, Jinks, 1955)0) 2J5}%
o}, §A#L Mather™ Jinks®] ¥WH(Marther and Jinks,
1982) wet A4bstUL, wujHe &4 +9+= Akseldt
Johnson®} £-41(Aksel and Johson, 1961)) 2J3F3 Tt
< U R
2R 53 FFZA

wajHoz AR 5710 EFof digt A BEY &
Table 13 Zt} 9 $£F2 B0 235.27gmolil H7t
204.03~268.7371°]1c}. 7 Al Hato] 43.3671 - HY
7} 38.47~52.307001%ict. 14} TR Hto] 32,3271 -
217} 31.67~33.1078019 1L, FAPEE Btol 9.43mm - HH
7} 8.97~9.83mm, FAEL 0| 5.33mm - HH7t 5.10~

[e]
}\é by

Table 1. Mean values of six quantitative characters of the five parental varieties of upland cotton

Yield per Boll Seed no. Seed length Seed Lint
Parents plant (gm) no. per plant per boll (mm) width(mm) weight(gm)
1. Muan 241.07 42.67 32.83 9.77 5.27 1.54
2. Imsung 268.73 4377 31.68 9.83 5.63 228
3. Seungju 204.03 39.57 32.30 9.17 5.10 1.61
4. Soonchun 248.53 52.30 31.67 9.40 523 1.42
5. Seosan 214.00 38.47 33.10 897 5.40 1.52
Mean 235.27 43.36 3232 943 533 1.67
S.E.* 11.742 2438 0.292 0.167 0.090 0.154
* Standard error.
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kol 1.67gm - HH7F 1.42~
2.28gmeltt. 24 2 HF w3 FFel| thFdt Hols

FAI] 107] 2o gt ZF 241 g2 B4 Table 29
ot 39 53 Hio] 187.54gmo|i W7t 154.47~
214.97gm o 2 weljz 8ot FR FA Yepgth £ A 3
o] 35,927 - W97} 32.10~40.57702 ZefXEc A 1
Ab ZA4= o] 32,5370 - 917 81.06~33.82702 mj
3k ANt vkt FAEL Hato] 9.43mm - W7t
8.73~9.43mm o & wHjA BT oha A Ueht o EE
2 H@o] 5.38mm - 7}t 5.03~5.67Tmm= WEjAT} 27
7h vl=skgct.

wufA 9 RAHS] 2AF Ao oigt £4HEA] A= Table
337} 2}, BE FANA 2] 19 {217t QoA F
AEAE sl7lo At e Jtols 9 =537 9 4
oA Foz7t AT 2 P M= AT TR A
c},

124 2AF2 FFo] 1.56gm - B7F 1.35~1.75gmo &
R ESE BAZF 7PEA vebsnh oEbA PAde e
A

FAchol i3 ot E23Al B =& Table 49 2ot B4t
heterosis® F9 5 (-20.3%) T3 AH(-17.2%)°14 &
o wgor nxg {ostA Yeldon, TAH-2.9%)
3 14 REF(-6.6%) MM = Fo| WFo 2 [o5HA YEY
ol FAL Ro| ko2 94& UetdE AT = 9l 1
AF Aot FAZN = TR $ilt B heterobe—
ltiosiste 2E FANA £ & et 39 %, £F
Ab TR 9 14 2EFOIA L2 2 {O5HA Uelyth o
A =R {3t ol PSS RO HFges 2942 U
BllE A& $4% 4 Utk Choi 5(2005)% 14F AAZF3} 1
Al 2% 9] B heterobeltiosis7t #9] ZH& Uehdiche 2
aste] 2 AlFATe X5kt Randy Welldh Meredith
(1986)= 14F FAoll A Ao Wgke 2 A7 A7 Yepdtt
I B3I, Chung(2002)2 % AWS, S 4 14}
FA3 2 14 2HF| A HF heterosist FL WeFez 11
=9 §oA7t vkl Baste B Aate Aat Ittt
ol= Aol AMBEE FAl FFY Atolof 7|1 Ao yztE
1=

O 2R aznEe &3 A2 A4 S
2 Table 59 Zth Fo] & Az ZAYG & =
£ 14 TR A 57 - BAE 57) - 14 ZAHFONA ] 2F

Tl

Table 2. Mean values of six quantitative characters of the ten F, hybrids of upland cotton

F. hybrids Yield per Boll no. Seed no. Seed length Seed width Lint weight
plant(gm) per plant per boll (mm) (mm) (gm)
Muan X Imsung 203.97 32.10 33.06 943 5.67 1.75
Seungju 154.47 32.33 32.40 9.17 533 1.51
Soonchun 180.30 33.37 31.76 9.27 5.07 1.51
Seosan 208.17 38.03 33.82 8.73 5.53 1.72
Imsung X Seungju 180.13 32.80 32.81 937 5.63 1.59
Soonchun 214.97 37.87 32.56 9.27 5.60 1.60
Seosan 168.53 38.03 31.93 9.00 5.63 1.58
Seungju X Soonchun 198.60 40.57 31.06 9.30 5.07 1.35
Seosan 197.13 37.53 3371 8.90 5.03 1.50
Soonchun X Seosan 169.13 36.53 32.20 9.20 5.20 1.44
Mean 187.54 35.92 32.53 9.16 5.38 1.56
S.E* 10.312 2.134 024 0.159 0.10 0.123
* Standard error.
Table 3. Analysis of variance for 6 characters calculated from F, generations of 6 X 6 half-diallel cross
Mean squares
Source of df Yield per Boll no. Seed no. Seed length Seed width Lint weight
variation plant (gm) per plant per boll (mm) (mm) (gm)
Entries 14 2981.89** 82.34%* 1.82%* 0.26%* 0.17** 0.14%*
Replication 2 715.26* 19.17* 0.07 0.00 0.01 0.01
Error 28 148.46 3.99 0.14 0.01 0.00 0.01

*, ** Significant at 5 % and 1% level, respectively.
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Table 4. Overall means of mid and higher parents, F,, heterosis and heterobeltiosis

Character Mid parent Higher parent F Heterosis v Heterobeltiosis
7 —
Yield per plant (gm) 235.27 251.67 187.54 -20.3** -25.5%%*
Boll no. per plant (ea) 43.36 46.54 35.92 -17.2%% =22 .8%*
Seed no. per boll (ea) 32.32 3272 32.53 0.6 -0.6
Seed length (ea) 943 9.66 9.16 -2.9% -B.6%*
Seed width (mm) 5.33 545 5.38 0.9 -1.3
Lint weight (gm) 1.67 1.86 1.56 -6.6* -16.1%*
*, **Significant at 5% and 1% level, respectively.
o2 Yeigten Fo| F3t 3 Rohs 23 & FEoh 2 2 02 ol 5 S4A ol el B4 F HESHE &

T FAOIA 270 - 2RE ) - 18F 2EFOA ) 23
ojtt £+ MHthe 21 22 ks F 2t S 4t
FollA 1N - 14f FA 470 - FAE 270 - 14F 2HEFONA 37)
Z3poiglon 2k Ah ZAL; 22 Ao} &2 g 3
o oA mE 2E}L 1071 - FF A= 9 - 14 FA 1
A B 6] - FAE 400 - 14 2AFA 57 2o
Bl whebd o ) 2o AbR0) o= 22 203 2
AL e 14T Aol FAZA A= wHl 2371
Qo] ugko| AR kotct, FART 14 2HF | AE A
222 203 204 WA e FE9E vt
ZE7IA9 o] 82 dura oz FA 9 o] HiksH
& B3 23EE o Ao gt HEH AL Y= F
7Vet7] gt whe Wl REE 2HAJEta 9%t 58S UERlE
wujzgte] ghel 9%k wuj A 3= Ao) 7MY Sadt 1}
Algt & 4 ok B Adoide A BE g Fef we
o2 248 HolT 9loy ARAARE oA EjslE uf 14}
ZZoA T JEch F x3ho] Febx AjAke] 17)] Z3to] gl

1Y Roz YzhEct

z¥459

T FolAe wafde dAo) vtz 59 ool BA
gt S AA Aot FFAYAA FdEE A A
= wHje =) met 24 #H9=7] gl 4 33
2wl g A2 (GCAT uf 23 EYx
F5H(SCAY FES AF3H B7lsl & Bart ok 28%
gof| gt $AHRA Anh= Table 63 2t} YNtz &
AESeYL Ze FHolA e fol e vEISH. ol
ARk A7HY o w7 Aol BE FE | T ofF
sHA BAH & UEholEh. Chung 5(1993)3}
Kae(1976) 9 Ak, A FAbe, T, AL, Avg2d
% SollA GCASHSCAZ} =2 {-oslrtar slo] 2 AEH o
A|taL gl

2z} 3o tjgt Wl 2] GCA &M= Table 73} 2o, 9
T, AT FAE L 1A 2] 7P S olE 3R

Table 5. Frequency distribution of 10 F, and comparison with their parents and mid-parents

Fis performance Yield per plant ~ Boll no. per plant  Seed no. per boll Seed length Seed width Lint weight
F > HP 0 0 5 0 5 1
HP >F.>MP 0 0 0 2 1 1
LP < i< MP 0 1 4 2 0 3
F. <LP 10 9 1 6 4 5
Total 10 10 10 10 10 10
HP: Higher parent, MP: Mid-parent, LP: Lower parent.
Table 6. Analysis of variance for combining ability
Mean squares
3:3:;; ﬁf df Yield per Boll no. Seed no. Seed Seed Lint
plant per plant per boll length width weight
GCA 4 642.29%* 24.03** 1.04%* 0.19%* 0.15%* 0.12%*
SCA 10 1134.63%* 28.81** 0.43%* 0.05%* 0.02%* 0.02%*
Error 28 49.49 1.33 0.05 0.002 0.001 0.003

** Significant at 1% level, df: degree of freedom.
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Table 7. Estimates of GCA effects for six quantitative characters

Parents Yield per plant  Boll no. per plant Seed no. per boll Seed length Seed width Lint weight
Muan 119 -1.32 0.28 0.09 -0.00 0.00
Imsung 12.05 -0.29 -0.15 0.18 023 022
Seungju -11.76 -1.14 -0.03 -0.06 -0.13 -0.06
Sooncheon 5.62 322 -0.55 0.05 -0.11 -0.12
Seosan -7.11 047 0.44 -0.25 0.01 -0.04
SE* 2.38 0.39 0.07 0.02 0.01 0.02
* Standard error.

AA B & GCARTE vehfo] g1k} 47be 2hgo
2 015 PAEL ZFF o2 syl 71 At 2Fo
2yttt 79 Art 7h g2 12 9 AlollA Z 9
£ GCA 815 Uehda, 14 FAE Aate] 4o &2
GCA a3E vehliglct, wufXE2) GCA Sk dAT AF

Table 8. Estimates of SCA effects for characters per plant in cotton

o] | 1 A7|eh el Mz th=A Yehyth, $HH

P

= FRoA o Hol GCA AE UErllo] mujzes
|3512] G Aol FEAHY Aoz YZrEct
Z gAof gt F1 2§-E9] SCA A= Table 87 Ztt,
ol wet 2 27] W kol BE dsith

3 el 4

Zf
rnr

>
el

=
Q
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Characters Parents Muan Imsung Seungju Sooncheon Seosan
Muan 35.24 -12.73 -3842 -29.96 10.63
Imsung 41.18 -23.61 -6.16 -39.86
Yield plant per Seungju 24.10 1.28 12.55
Sooncheon 33.84 -32.83
Seosan 24.76
S.E.*(sii) = 4.85,S.E.(sij) = 6.14
Muan 6.90 -4.69 -3.60 -6.94 1.43
Imsung 595 -4.16 -3.46 0.40
Boll no. plant per Seungju 346 0.09 0.75
Sooncheon 746 4.61
Seosan 1.02
S.E.(sii) =0.80, S.E.(sij) = 1.01
Muan -0.18 047 -0.31 -043 0.64
Imsung -0.48 052 0.79 -0.83
Seed no. boll per Seungju -0.11 -0.82 0.83
Sooncheon 0.31 -0.15
Seosan -0.25
S.E.(sii) =0.15, S.E.(sij)=0.19
Muan 0.34 -0.08 -0.11 -0.12 -0.36
Imsung 0.23 0.00 -0.21 -0.18
Seed length Seungju 0.04 0.07 -0.04
Sooncheon 0.06 0.15
Seosan 0.21
S.E.(sii) = 0.03, S.E.(sij) = 0.04
Muan -0.09 0.08 0.10 -0.18 0.17
Imsung -0.20 0.17 0.11 0.03
Seed width Seungju -0.00 -0.06 -0.20
Sooncheon 0.09 -0.06
Seosan 0.03
S.E.(sii) = 0.03, S.E.(sij) = 0.03
Muan -0.06 -0.06 -0.03 0.04 0.17
Imsung 0.25 -0.16 -0.10 -0.19
Lint weight Seungju 0.13 -0.06 0.00
Sooncheon 0.06 0.00
Seosan 0.01
S.E.(sii) =0.04, S.E.(sij) = 0.05
*Standard error.
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SCA &EI7} Jo| o= Fo3 232 shi= Itk 797
Aol Fbx ALY 29)o] ol SCA &S HEt 14}
FAANAE eF X AL, DA X, FEX AT 2ol A
o] o7t SCA &3V} UL, TN E £ x AL 2
FollA, FRFoANE FAX ALY 27T G x 559 2ol
A, 14 2RFAAE FAX AL 23oM ] 23t SCA
AE Jehfdch A&z GCAY axte} SCA a7 3
7] Atolelle LR TAZE A

gt oz FF370 L ol8stAY A% §4L B
FEFolM ST FAE AT & 9= GCA 57
7t w2 W& AAshe Aol AnpHolrt, B3 B
A2 SCA Ep7t 2 A ol 23S 1T w7} o] R0
Mo SFHES wY & Atk Y 2 oL U g2 F
o ART, TA, FAE Y 2HUFNA B KT GCA &
TE UL, &8 £ Ao, a2 Ao '
< 9] GCA EIE HEHH LW ol wulRlFhe] wufzet
oA B &2 SCA EHE Yehfle 282 I 7o ¥
22 3% SCA EHE vEhlE 23] tiF-&ol 3t

FANE BY

olglmtol o B HEE 24Tl 2loix 7+ ¥
MR 7Pl BESR A AAslolok Bt 3, 2R, A
AmuzEel Kol §lu, HithY A Ago] EYHo|T,
BEojg A7t opn, mHjUe S HTOlT T %
AAEo] SYHoR BEstolop Yrh(Hayman, 1945a,
Hayman, 1945b). ¥Ich@f8719] AHE2g Aap} Qent
Wr-Vre] 47 Vest Wre) Si7iAIGe] o4 ofRes B

Table 9. Analysis of variance of (Wr - Vr) for six quantitative characters

A3t Table 9% Wr-Vre] EAHEA ZAulolct, o 48k 1
AL A FAE 14 ZHFO A= Fel4do) §lo 7ol T
F3} o) T Aol XL YR HFER] ot ¢
AEIt vt 3ARte] daakgo] Sl ZeE FRE A,
Table 10& Vr/Wre] 3] 7&4 Ao}, FAlsoflAl 3jF]AI4
b7} 022 X7t I FAEAN = FAASTT 13 ¢
stod i sHdof TEEA] = A2 & YERdth Hayman
(1945b)}& oMz B4 GR 7Hdofl $EEA] k2 FH
A= FAGEo] 0|84 Bl FE3k= AR oL B35}
A|qk o]2fgt Ao = AF A2 tha "o} B4 o] 7Hgslct
3L &4t

6719] A} F-of digt AR 4 A= Table 11 ¥
Table 129} Zt}, £ eFolal= D} Hiol #-2)8te] §-4%¢
o] A7t ampet vld7He antrt 3 2getal Qlo, Hat
AR Z(H/D)I = 2.252 150} AA 29488 VeI 3B
7 2ol autg vetl= 3R] Bt Ble(He/4H)= 0.262
2 2 =7t d¥E o7 Qo] $ARHAtet 8HAL
ZE Atoloff T BE Qo FEFANEKIE= L7322 2
N2 FA=EUCh Helo) A8 0.0302 uf¢ Wt 3
ole] $AHE 0.952 &9¥th Patil I Mensikai (197D% S
o 2L 294 UeldictkT ste] B Aol Autel A}t
At r(Wr+Vr) @ Yro] A9 52 #-9 A2H0.98)& 2o 9
FFol 2 oz 2948 Byt 1Y $4eHe A4k &
T, ok £, A9 £=E AL 7P 249 Fert 2T
d8L 944& vehiieh

S Aol A= D Hiol f-9Jste] fte] A7 e}
vz a3zt § 288k glon, B =H/D

Source of Mean squares
variation df Yield per plant Boll no. per plant Seed no. perboll ~ Seed length Seed width Lint weight
Reps. 2 28500 2230 0.25 0.00 0.00 0.00
Arrays 4 4700~(2.57) 264.8%%(8.25**%)  0.03~(0.36) 0.00**(64.44**)  0.00~(1.81) 0.00~(2.01)
Error 8 1800 32.1 0.09 0.00 0.00 0.00
** Significant at 1% level, () : F-values, df : degree of freedom.
Table 10. The test statistics of the regression coefficient of Wr on Vr
Linear regression formula
Characters [intercept and slope(b)] S b e
Yield per plant -824.5 +1.18Vr 0.13 9.08%** 1.38
Boll no. per plant -8.76 +0.70Vr 022 3.18« 1.36
Seed no. per boll -0.18+0.73Vr 0.17 4.20% 1.59
Seed length -0.01 +0.98Vr 024 4.08* 0.08
Seed width 0.00 + 0.64Vr 0.11 5.82% 3.27*
Lint Weight 0.01+1.01Vr 0.12 8.42%* 0.08

*, ** Significant at 5% and 1% level, respectively.
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Table 11. Estimated values, with standard errors, of genetic component in upland cotton

Components  Yield per plant Boll no. per plant  Seed no. per boll Seed length Seed width Lint Weight
D 639.86* 28.40%* 0.38* 0.14** 0.04* 0.12%*
+142.10 +10.14 +0.11 +0.03 +0.01 +0.01
H 3239.36** 88.34* 1.65%* 0.16 0.09* 0.08*
+383.75 +27.39 +030 +0.07 +0.03 +0.02
0 3356.13%* 80.17* 1.70%* 0.14 0.08 0.06*
+348.06 +24.84 +0.28 +0.06 +0.03 +0.02
F 466.37 30.88 0.18 0.07 -0.04 0.09*
+354.96 +2534 +0.28 +0.06 +0.03 +0.02
E 49.49 1.33 0.05 0.00 0.00 0.00
+5801 +4.14 +0.05 +0.01 +0.00 +0.00
* **+Significant at 5% and 1% level, respectively.
Table 12. Estimated values of genetic ratios between components in upland cotton
Components Yield per plant Boll no. per plant Seed no. perboll  Seed length Seed width Lint Weight
(H/D)* 2.25 1.76 2.10 1.09 1.55 0.81
H:/4H, 0.26 0.23 0.26 0.22 0.20 0.20
K 1.73 1.76 0.05 124 0.07 0.55
Hx 0.03 0.12 0.35 0.55 07 0.53
He? 0.95 0.95 0.93 0.97 098 0.55
(Wr+Vr) @ Yr 0.98** 0.96** 0.76 0.82 -0.84* 0.98+*
Order of dominance of parents 55, 1) 51324 42153 45321 21453 54312
(Dominant = Recessive)
Order of parental
performance (Short = Long) 35142 53124 42315 53412 34152 45132

*, #* Sionificant at 5% and 1% level, respectively.

L7622 18t AA 2944 Jepilch Ao 7o a15 v
ERfE SRS BB E(H/4H)7} 0.23202 -2A--xxtet
GAGAR7L 2L Atolof] 1F BEEoIQlE= A= YebgTh
SESAALKI= 1,768 272 £A4HAT}. g f49
2 0.128 Wton elo] f49L 0,958 #UT} Choi &
2005) FZA e 2940w, Fojo) ML 0.89% =
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