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Abstract

A six parent diallel analysis was conducted to get basic information for improving yield of upland cotton. Heterosis,

comhbining ability, genetic components and correlalion coefficients for boll length, boll width, boll weight, 100 seed weight,

Iint weight per boll and lint percentage were studied.

Estimates of heterosis for all characters and heterobeltiosis for boll weight and lint weight per boll showed positive

values. In general combining ability elfect, Muan’ ancl “Tmsung’ showed highly positive effect in all characters. In specific

combining ability effect, the combinations of ‘Seungju <Imsung + Seosan x Imsung’ for boll length, ‘Cheju xImsung -
Seung % Imsung’ for boll width, *Cheju X Muan - Cheju % Imsung’ for boll weight, ‘Chejux Soonchun - Muan % Imsung’ for

100 seed weight, “Soonclun x Muan’ for lint weight per boll and "Sconchun » Seosan - Seungju X Muan’ for lint percenlage

showed highly positive effect, Partial dormnance was observed for boll length, boll weight, 100 seed weight and lint

weight per boll, complete dominance for boll width and overdominance for lint percentage. The number of elfective gene

group was estimated as one for ail characters. The estimates of narrow and broad sense heritabilities were high for all

characters except lint percentage. Correlation coeflicients among the boll length, boll width, boll weight, 100 seed weight

and lint weight per boll were positive, whereas lint percentage was negatively correlated with other characters.

Key words — Cotton, Boll, Heterosis, Combining ability, Genetic components
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Table 1. Means of parental lines for six characters of cotton
Boll Seed wt,
Parents *
length {cm) width (cn) wt. (g) {g/100seed) wt. (g) %
Cheju 452 291 592 10.24 134 31.33
Sovonchun 4.20 3.03 6.38 11.13 1.36 28.73
Seungju 383 3.09 647 9.36 145 30,67
Muan 457 3.32 725 11.65 1.56 2837
Seosan 424 322 6.07 0.60 1.25 28.40
Imsung, 457 347 7.69 12.57 1.61 2830
Mean 4,32 3.17 6.65 10.76 1.43 2930
Range 3.83~4,57 291347 5.92~7.69 936~12.57 1.28~1.61 28.30~31.33
Table 2. Mean of F; hybrid for six characters of cottont
1 hybrids .BDH Sead wt.
length (cm)  width {cm) wt. (g) {g/100seed) wt. (g) (%)
Cheju % Seonchun 4.33 3.05 6.38 11.13 136 28.73
X Seungju 4.03 3.09 6.47 936 1.45 30.67
% Muan 457 3.32 735 11.65 1.56 28.37
* Segsan 449 3.22 6.07 9,40 1.28 28.40
¥ Tmsung 4,70 347 7.69 1257 161 28.30
Soonchun < Seungju 4721 3.04 h.63 10.69 1.43 29.30
X Muan 4,53 3.26 737 10.72 1.65 30.57
* Geosan 4728 3.02 6.23 10.10 142 3L.63
* Imsung 464 331 7,63 12.38 1.62 28.37
Seungju »* Muan 447 3.33 6.61 11.13 150 31.33
¥ Geosan 4.18 3.21 7.02 10.38 1.51 28.80
¥ Imsung 4.59 3.04 7.32 1259 1.63 30.37
Muan ¥ Sepsan 441 332 740 11.19 1.62 29.60
* Imsung 4.85 3.60 849 13.84 1.76 27.70
Seosan ¥ Imsung 478 3.59 7.63 12.35 1.64 2913
Range 403~4.85 3.02~3.60 0,07 -849 9.36~-13.84 1.36~1.76 27.70~31.63
Imsung Z3e] 73 F 71, 100852 936~1384 go = = §EE 2.3%, e 41%, VTR 98%, 10085 7.0%, =2 F
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Table 3. Analysis of variance for 6 characters calcalated
from Fy generations of 66 diallel cross
Mean Squares

Character ~ Treatment Replication Error
df = 20 =2 =40
Bell length 0.19* om 0.0
Boll width G.153** 0.01 0.01
Boli weight 1.57** 0.01 0.03
100 seed weight  4.01** 0.09 0.04
Lint weight 0.09%* 0.00 0.01
Lint percantage £.54"* 0.03 (.04

** - Significant at 1 % level.
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Table 4. Overall means of mid and higher parents, Fis, heterosis and heterobeltiosis

X . Heterosis Heterabeltiosis
Character Mid parent Higher pareni I o —
Boll length 4.32(cn) 4.49(cm) 4.42(cm) 2.3 16
Boll width 317 (cm) 3.3%{cm) 3.30(em) 41 Qo
Boll weight 6.65(g) 7.07(g) 7.30(g) 938 3.3
100 seed weight 10.76(g) 11.53(g) 11.51{g) 7.0 0.2
Lint weight 143(z) 1.51(g) 161(g) 126 6.6
Lint percentage 29.30(%) 30.05(%) 30.00(%) 24 0.2
Table 5. Frequency distribution of 15 Fys and comparison with thefr parents and mid-parents
Character
Fis - Ball Liat
performance - Seed wi. :
length width weight weight percentage
F % HP 5 3 1 2 b 1
By = HP 1 1 1 1 1 1
LP {F <HP 9 11 13 11 7 11
Fy = LP 1 1 1
Fp < LP 1
Total 15 15 15 15 15 15
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Table 6. Estimates of GCA effects for boll characters

Boll 100 seed Lint
Parents X 5 : :
length width weighi weight weight percentage
Cheju 0.12 -0m -0.50 -0.54 012 -0.18
Soonchun -0.07 -0.15 0.32 -0.45 -0.07 0.09
Seungju -0.24 -0.04 -0.20 {112 -0.02 052
Muan 012 0.14 0.35 (.59 0.07 017
Seosan -0.04 0.00 -0.07 -0.48 -0.04 -0.55
Imsung 0.22 0.16 0.74 1.07 018 0.29
SE 0.01 0.01 0.03 0.04 0m 0.04
Tahle 7. Estimates of SCA effects for boli characters
. Boll 100 seed Lint Lint
Cross combination )
length width weight wmght wmght percentage
Cheju % Cheju 0.05 -0.13 -0.19 0.02 0.03 1.90
% Soonchun -0.05 0.03 0.08 0.51 0. 097
* Seungju -0.18 -1.02 0.05 ~1.21 0.03 0.53
» Muan 0.00 0.02 0.39 0.30 0.05 -1.08
# Seosan 0.09 0.07 047 -(.68 <012 )67
¥ Imsung 0.03 0.16 0.34 0.74 -0.01 -1.61
Sconchun »  Soonclun -0.08 -0.03 0.03 -0.16 0,02 0.38
X Seungju 0.09 -0.04 0.03 0.03 -0.03 -1.12
X Muan 0.06 011 0.22 -0.72 0.09 085
¥ Sepsan -0.03 -0.10 -0.49 -0.27 -0.04 2.29
¥ Imsung 0.07 0.05 0.10 047 -0.05 -1.82
Seungju ¥ Seungju 012 -0.02 0.37 (.50 0.09 .32
® Muan 0.1z -0.04 -0.65 -0.57 -011 1.18
¥ Sepsan 0.04 -0.02 017 -0.25 0.01 -0.98
* Imsung 0.18 0.16 -0.34 0.41 -0.09 -0.25
Muan * Muan -0.09 -0.02 -0.13 0.16 -0.01 0.38
» Seosan -0.09 -0.09 0.01 021 0.03 0.52
* Imsung 0.09 0.04 0.28 0.89 -0.05 222
Sepsant X Seosan -0.10 -0.01 .47 0.47 0.09 037
x Imsung 018 0.16 -0.16 0.47 -0.07 041
Imsung X Imsung -0.28 -0.28 011 -149 0.13 315
Si 0.02 0.02 0.07 0.08 0.02 0.08
5ij 0.03 0.02 0.08 0.10 0.02 0.10

ko] % @tk RS SeungjuxMuan, Seungux
Imsung ¥ Seosan x Imsung @] F§e)A] gef we g #
a3te ghEe] AAs a3 SlATh §Hl-E Chejux

Imsung, Seonchun* Muan, Seungju x Imsung ¥ Seosan X

Imsung®] Z3tela Ao wgow fosiErt. MHEE
Chejux Muan, ChejuxImsung % Muanx Imsung?] Z3%
o4 Aol whake R Folgle] $iEoe] F7MEE BT A%

o} 1008 5& Chejux Soonchun, ChejuxImsung, Soonchun
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Table 8. Estimated values of genetic component for boll length, boll width and boll weight
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Component Boll length Boll width Boll weight
D 0.09** £ 0,01 0.06%*=0.00 0.81%* = (.06
Hi 007* 0.2 0.06** = 0.01 0.55% +0.16
Ha 0.06% +0.02 0.04* =001 0.45% =014
It 001 =002 0.00 =001 0.04 +015
E 0.00 +0.00 0.09 +0.00 0.01 =042

Boce/ e 0.83** +0.16 0.84** +0.20 0.86**+0.19
(Hi/D)* 0.90 1.05 0.82
H:/4H; 0.20 0.17 0.21

K 1.02 0.86 0.05
H 0.78 0.77 0.78
H g 0.99 0.99 0.98

# **, Bignificant at 5% and 1% level, respectively.
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Table 9. FEstimated values of genetic component for 10} seed weight, lint weight and lint percentage

Component 100 seed weight Lint weight Lint percentage
D 096* +0.36 0.06%* +0.00 300 +1.29
Hy 2.86* +£091 0.02%* £0.00 0.70* £3.27
H, 181 +0.82 0.02** £0.00 772" £2.92
F 028 1088 0.02** +0.00 551 +3.14
E 0.01 *014 0.00 000 001 £049
b /vr 033 *018 1.07** £0.05 091 *046
(Hy/D)" 1.73 0.62 189
Ha/4 Hy 0.16 022 018
K -0.00 0.93 0.65
Hy 071 0.79 0.11
H s 0.99 0.98 0.99
* . Significant at 5% and 1% level, respectively.
debigeh (HY/DY7h 06224 RE$AYL, f34d 2 ok Wi B8 FAde 092 wged ole
i 2 (Hy/4H)E 02203, FX7L 42 &4 ddf fraAte] 47td B a4 ;@}7} 27) wmEeldl
A7 A Apolo] el Bxsly e AoEs uE o 7 5[5] 2 A2ls 1WEEe sedsd, 2Hed
Wik fFEFAASE 2 FAE0n g9 frdEe 254 YAE FESAER 1085 FHEL di
0.79, Belo] HHYHL 0982 A+ U zHEdE o1l 2ELY FEBEL g BE oz vasty P
X*?M 71 mwsr o4 B3 P zgstn 39A A gel Hitsh #g] A s
%= b7b fe)de] glo] MR Eake] daakge] de A
o F eyt (HI/D)M 1892 2940z 25U R A
fARe] BFHS(H/4H)E 018% BFE S o]F4 oM TR Ko 4 #dd g AR = Table 10%
FEHAASE R FAHNY. g9 F48e 011 2k Fool slolME Bk, Wi, WiE, 10083 22U

Table 10. Correlation coefficients among boll characters in parents and their Fy hybrids

Character Boll width Boll weight 100 seed weight Lint weight Lint percentage
Boll r 0.38 044 0.727 0.37 -0.31
length it 0.86™ 0.76°" 0847 0.67~= 0.48%
Boll r 0.85~ 0.64* 0.73*" -0.76%*
width F 0.82%" 0.79%* 0.1+~ -0.29*
Boll F 83* 0.96™ -0.57*
weight F 0.87%* 0.95™* -0.48*
100 seed P 0.75"* -0.57*
weight F, 0.79" 0474
Lint P 032
weight Fi 018

**: Significant at 5% and 1% level, respectively.
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