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Abstract: The genera and specific combining ability of ten upland cotton strains for ten traits was assessed in 45 hybrids using
an incomplete didlel analysis. The genetic distance between the ten upland cotton strains was estimated using molecular marker
data. All ten parents contributed both additive and non-additive genetic effects to their offspring. The analyses of combining abil-
ity of the parents indicated that the ten parents showed significant general combining ability (GCA) and specific combining abili-
ty(SCA). Furthermore, correlation analyses showed that the GCAs of seed cotton yield, lint yield and lint percentage were signif-
icantly correlated with heterosis, as well as that between the SCAs of the fiber length, fiber strength, micronaire, plant height,
number of fruit branch, boll number per plant, single boll weight, seed cotton yield, lint yield and lint percent characters and het-
erosis, while the correlations between SCAs of 10 characters and genetic distance (GD) were not. Heterosis of boll number per
plant, single boll weight, seed cotton yield, lint yield and lint percent were significantly or highly significantly correlated with ge-
netic distance. Therefore, all of the significant or highly significant traits could have a high potential for improvement in cotton
breeding programs.
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Table 1 The effect values of parental general combining ability

GCA 9018 Y9 CCRI41CCRI45 91-940 sGK958 3392154-55 WJ2028 CCRI 49 XLZ-9
LYK Fiber length -049 046" -020 013 038" 0.16 -0.65 -112 027 1.06"
LE3R ) Fiber strength -1.04 008 -105 -047 090" 062" -0.88 -210 076" 3.18"
% S [E(E Micronaire value -0.38 001 016" 002 -022 025" 0.35" 006 -001 -0.25

% Plant height 6.54"-589 142 -597 160 669" -1.33 516" -749 -0.74
A Number of fruit branch 017 0.13 -041 0.19 087" 0.38 -0.71 -051 000 -0.12
BRI %L Boll number per plant -1.46  3.77° 065 523" 445" 001 -0.71 -278 -250 -6.66

T Single boll weight 017°-051 -014 -031 -042 001 0.26" 055" -008 047"
443 Lint percent 2147 -041 116 013 -023  0.93" 0.14 182" -116 -451
FHir= e Seed cotton yield -375 381 233 17.14" 862" -0.82 18.20" 210 -2.25 -45.39

e r=iz Lint yield 4477 002 410" 724" 256 197 7.66" 597" -454 -29.45

e * IR 1% 5% 1 Noter** * indicate significance at 1% and 5% level of probability(2-tailed), respectively.
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Fig. 1 SSR dendrogram for parent materials tested
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Table 2 Incomplete diallel cross population value of specific combining ability effects
. o ORECEL BRI B TR E
i o = /4
RN E l?b%r Héfriz ﬁ? E%irﬁe L*a':t Number %k Boll  Single 75;3: Seed AT
Cross of fruit  number boll cotton Lintyield

S

length strength  value height branch perplant  weight percent yield
9018xY9 0.68 -0.15 -0.24 -415 -111 -0.38 -0.34 0.16 6.53 3.61
9018xCCRI 41 0.01 0.44 -0.25 -152 -0.84 -3.99 0.06 -0.26 8.14 3.01
9018xCCRI 45 0.04 -0.54 0.15 -387 -131 -4.44 0.01 -0.22 2117 8.95"
9018x91-940 -0.02 -0.01 0.23 1.02 068 2.34 033 -0.27 9.29 3.84
9018xsGK 958 0.40 053 -0.07 -053 004 -1.89 0.08 -0.64 -358 -3.30
9018x3392154-55 0.30 0.44 -0.04 -0.98 -0.28 -0.84 0.03 0.83 4.69 5.40
9018xWJ2028 0.07 0.59 -0.24 -0.33 0.92 -0.89 0.20 -0.46 -5.27 -3.65
9018xCCRI 49 -0.03 0.43 0.05 0.38 -0.25 -0.71 0.19 0.12 5.00 242
9018xXLZ-9 0.52 -0.26 0.02 6.90° 2.20” 3.92 0.10 -0.04 -17.82 -9.28
Y9xCCRI 41 0.29 0.05 -0.25 -049 -1.20 -3.08 0.06 -0.50 0.04 -1.22
Y9xCCRI 45 -0.67 0.11 -0.16 483 -1.01 8.07" 0.07 -1.05 -17.20 -10.37
Y 9x91-940 -0.49 0.30 0.12 0.52 158 1.78 0.28 1.40™ -5.46 213
Y 9xsGK 958 0.17 0.11 0.23 -0.97 154 -1.84 -0.07 0.75 -9.92 -1.66
Y 9x3392154-55 -0.10 -0.18 0.35 -021 056 0.34 0.08 -0.38 4.40 0.67
Y 9xWJ2028 0.28 0.77 -0.22 -3.63  0.09 -1.18 -0.03 0.28 19.06 9.48
Y9xCCRI 49 0.39 0.48 -0.05 -2.05 -041 -1.80 0.08 0.55 26.66° 1239
Y9xXLZ-9 262" 487" -0.24 -3.63 -0.04 -3.38 -0.04 -6.85 -3250 -32.60
CCRI 41xCCRI 45 -0.23 -0.53 0.39 -4.28 113 0.32 0.31" 0.20 9.40 5.52
CCRI 41x91-940 0.59 0.46 -0.20 5.15 0.12 -0.63 0.07 -0.17 26.53" 11.08
CCRI 41xsGK 958 -0.34 0.07 -0.09 079 0.5 134 045" -0.33 19.19 7.88
CCRI 41x3392154-55 -0.13 0.18 0.04 -10.58 -0.03 3.52 0.33 0.65 12.86 8.23
CCRI 41xWJ2028 -0.13 0.49 -0.06 853" 0.83 0.60 0.01 0.02 551 2.92
CCRI 41xCCRI 49 -0.42 -0.80 0.55™ -0.02 1.39 3.65 0.30 0.11 159 0.84
CCRI 41xXLZ-9 0.50 -0.06 -0.03 -1.17 0.18 261 -0.82 0.60 27.63 10.56
CCRI 45x91-940 0.06 -0.15 -0.05 1.00 0.52 2.26 0.16 -0.13 15.02 6.01
CCRI 45xsGK 958 0.60 0.50 -0.03 138 061 0.96 -0.22 091 5.59 5.92
CCRI 45x3392154-55 0.05 1.10 0.13 2.07 0.23 181 0.30 -0.58 -5.48 -4.32
CCRI 45xWJ2028 008 -0.78 011 -329 0.29 1.96 -0.05 0.60 3820" 19.43"
CCRI 45xCCRI 49 0.64 -0.74 0.09 189 -0.08 0.21 -0.31 0.75 172 2.88
CCRI 45xXLZ-9 -0.08 0.50 -0.22 181 -0.10 -2.37 0.65" 1.05™ 50.51" 20.17"
91-940xsGK 958 -0.29 -1.15 -0.16 120 -0.33 -1.13 0.13 -0.33 -8.64 -4.41
91-940x3392154-55 0.83 1.09 -0.14 3.89 0.48 -1.01 0.10 0.70° 0.04 2.52
91-940xWJ2028 -0.15 -0.86 -0.13 -1.33 -0.45 -2.80 -0.14 -1.21 -1598 -10.22
91-940xCCRI 49 -0.39 0.08 0.05 -1.08 -0.82 1.38 -0.16 -0.12 107 -0.28
91-940xXLZ-9 -0.60 -0.91 0.30° -416 -0.64 0.81 -0.09 0.57 -1.79 -0.88
SGK958x3392154-55 -0.57 -1.03 0.18 107 -042 -2.51 -0.21 0.08 28.58" 13.197
SGK958xWJ2028 0.86 0.89 -0.41 -482 -1.02 -1.23 0.00 -0.93 11.33 2.35
SGK958xCCRI 49 -0.29 -0.01 -0.04 0.30 0.94 1.56 0.10 0.10 27.30 11.62°
SGK958xXLZ-9 0.44 147 -0.11 -3.72 -1.15 1.58 0.45 1.35" 42.28" 18.60"
3392154-55xWJ2028  0.46 0.56 0.24 2.27 0.73 4.09 -0.28 0.64 -7.68 -0.80
3392154-55xCCRI 49  0.16 -0.80 0.07 0.05 -0.58 -2.66 0.04 147" 19.38 12.61°
3392154-55xXLZ-9  -0.50 0.28 -0.04 3.70 0.94 217 0.66" -0.40 4021 1171
WJ2028xCCRI 49 -0.23 0.08 -0.27 8.100 0.95 148 0.04 -0.41 -11.38 -6.17
WJ2028xXLZ-9 0.37 0.39 -0.08 -2.78 -0.46 -2.36 0.44 0.84 12.09 4.93
CCRI 49xXLZ-9 0.36 117 -0.07 -533 -0.30 -1.64 0.24 -0.18 -9.71 -4.99

o RN 1% 5% %, Noter**,* indicate significance at 1% and 5% level (2-tailed) of probability, respectively.
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Table 3 Analysis of genetic distance for the test materials

WERER GD 9018 Y9  CCRI41 CCRI45 91-940 sGK958 3392154-55 WJ2028 CCRI49 XLZ-9
9018 0.00

Y9 0.14 0.00

CCRI 41 0.22 0.30 0.00

CCRI 45 0.53 0.43 0.54 0.00

91-940 0.58 0.58 0.50 0.46 0.00

SGK958 0.32 0.46 0.36 0.29 0.48 0.00

3392154-55 0.44 052 0.46 0.43 0.56 0.35 0.00

WJ2028 0.36 0.38 0.45 0.55 0.43 0.39 051 0.00

CCRI 49 0.38 0.46 0.27 0.43 0.35 0.32 0.43 0.40 0.00

XLZ-9 0.56 0.45 0.75 0.69 0.58 0.69 0.60 0.55 0.56 0.00

RN ZR AP PEIAHICII A2, A MIRAYFFIRIC
BN G AREALI R FR R, FERE =
11T A2 T 5 PR IR L A 1 7 | B A
il iR VS NIRRT E S ST E Y PSR PN

F 0539724 :0.33,0.40,0.50,0.50, & WA TE— & 1l
I, R R IS B0 Ao AR i A ™
IR BRI EAR I T4, Rt 5
T R i 2T (5 R AR |

x4 AEREWFIRZHEERMARE BEESHEXXR
Table 4 The correlation of between incomplete diallel populations and heterosis, genetic distance
R Heterosis WILEE R Genetic distance 2 # Heterosis

LS i

: - —WBLE T R AT =] TR G 77 TR B

Correlation coefficient GCA SCA GCA SCA ab
4E K Fiber length -0.10 0.76™ -0.25 0.00 -0.01
H5% B Fiber strength -0.06 0.58™ -0.38" 0.06 0.11
F 5ikE(E Micronaire value 0.07 0.86" 0.45 0.18 0.18
k15 Plant height -0.04 0.94™ -0.16 0.03 0.08
TR KL Number of fruit branch -0.28 0.95" -0.10 0.17 0.17
kR4S %L Boll number per plant 0.21 0.87" 0.33 0.17 034
4 Single boll weight 0.02 0.91" -0.32 0.21 0.41~
443 Lint percent 0.37 0.50" 0.40" 0.19 0.45~
FH 775 Seed cotton yield 0.49” 0.78" 0.50" 0.28 0.40”
e r=iz Lint yield 0.32° 0.71" 0.50" 0.22 032

T % J3RI3R 1% 5% 4  Noter** * indicate significance at 1% and 5% level of probability(2-tailed), respectively.
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It 9%t 9 5) | (sGK958x ikt 945)  (Hh
F T AL 9 45) L (YO AR BT 49) | (PR i
A5kl b 9 5) L (9018xF ik 9 5 ) | (h AR T
A5x IR 49), (HRF LSS A, XS4 A 1)
EAI AN RRRIRBC & B FRREL & 1
HEABEZSWHEGH . (YOHRiT 95),

1, BEA NG & R REL G T, BT AR T
WINZAZ AT RIEE L2, (FPARET 49t 9
5) . (SGK 958l 1 9 5) | (FHi AT 4Ll
9 5)  (YOxH AR BT 49) | (PP AR BT 45 fiti v 9
5. (9018 flith 9 5 ) | (Fh A T 45x Hh A T
49) [ A B — M BC & I PL S Y TERP IR L &
TIARBEREOT AR A FIH

MR YRR R B R — L& )
YR h - 3392154-55  Hifl It 45,91-940.Y 9, 7F 45
Mg A, HEERT 13 AL SRR (h
K BIr 45x 27T, 2028) | (SGK958x3392154-55) . (H
Fi T 45%91-940) . (AR T 41x91-940) | (3392154-

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

196 i

S

24 %
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