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Genetic Variations and Selection Indices of Quantitative Traits in Upland Cot-
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Abstract: Twelve characters within twenty high quality lines from the double crosses of twelve diverse
upland cotton parents were measured in a randomized, complete block at the Agriculture Experimental
Station of Jiangxi Agricultural University, Nanchang, China in 2007. The genetic variation, heritabil-
ity, genotypic correlation and selection index of yield and fiber traits were calculated. The genetic var-
iation coefficients of seed cotton yield per plant, lint yield per plant and bolls per plant were 16. 64 % ,
14.71%, and 10. 65% , respectively, higher than that of fiber traits varied from 1. 39% to 6. 72%.
These results suggest a high availability of further improvement of yield in the population with high fi-
ber quality, but of less selection potentiality for fiber traits. Among yield and yield components char-
acters, lint percentage and boll weight produced the highest broad-sense heritability, 89. 1% and
81.85% respectively. The lowest broad-sense heritability was found in lint yield per plant(55. 05%).
Fiber traits all exhibited high broad-sense heritability, ranging from 79.07% to 89. 47%. Lint yield
per plant and bolls per plant were significantly and positively correlated, as were bolls per plant and
number of fruiting branches. Twenty selection indices were constructed with one to four characters.
The expected genetic advance of them were estimated. The efficiencies of the selection indices inclu-
ding the single plant lint yield itself and other highly correlated characters were better than those
without lint yield per plant. The highest efficiency was recorded in the selection index consisting of
lint yield per plant, bolls per plant, number of fruiting branch, number of boll position, higher than
that of selection of single plant lint yield alone by 12. 06%.
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Table 1 The name and pedigree of upland cotton
lines investigated
#ERE RiEXRE
1101,1105,1106,1107, [ (J/REFHE X #H Bk 8908) X
1110,1112,1113 (FTAX 7Bk #8 12 &) ]F,
2201,2203,2204,2205, [ (AcalaSJ-2 X # 2 B) X
2207,2210 (Acalal517E-2 X CSIS) F,
4402,4405,4406,4407, [ (Hopical X AcalaSJ-4) X
4408,4409,4413 (20-5 X CSKE100) ]F,
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Table 2 Genetic variability and heritability for quantitative traits in upland cotton

AR FiE g F{ RKRLT  R_EE W& e 3i W&

RER REE HE HE 71 b

BT/ 35.91 24.00~51.67  2.86** 13. 22 10. 65 14. 65 22.54 64. 99
BE/g 5.26 4.10~6. 81 5.47** 9.47 8.56 0. 20 0. 25 81. 85
R4/ % 33.03 25.44~40.17  9.17** 8.65 8.16 7.27 8.16 89.10
HRFHE/g 50. 66 15.75~78.62  2.99** 20. 38 16. 64 71.03  106.61 66.63
YREWME/ g 16. 74 5.61~28.59  2,23* 19. 83 14.71 6.07 11.02 55.05
¥EE /em 96. 74 81.00~113.30 3.44** 5.36 4,51 19. 05 26.85 70. 94
BB/ A4 16. 59 14,00~19.60  3.18** 5.62 4,65 0.58 0. 85 68. 63
HSH /A4 115. 83 72.00~161.90 2.87** 11.73 9.46  120.16  184.52 65.12
% /mm 32. 85 28.85~35.79  7.24** 4,57 4.24 1.94 2.26 86. 21
EEEE 4.17 3.59~4.75 4,75%* 4,98 4,43 0.03 0. 04 79.07
fak 2/ % 6. 34 6.10~6. 60 5.76"" 1.53 1.39 0.008 0.009  81.91
3B BE/ (eN » tex) 34.79 30.30~41.90  9.49** 7.11 6.72 5.47 6.12 89. 47

%, % % S3RIFAIXEH 0.05,0.01 BEKE, TH.
®3 ERRREEREEERGTHBEHE
Table 3 Genetic advances of quantitative traits

in upland cotton
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RE/g 0.84 1.09  15.97 20.72 BREHRE AR BREEREEMEX. HE
KA/ % 5.24  6.80  15.86 20.58 HARBEI AR R BB B FKE. AAREBER
BFHRE/g 14.17 18.37  27.97 36.26 BAE ST BAR, AT A% IR 5 HR A5 M e 58 B g
B /g 8.76  4.88 2246 29.15 g A MR 60 M % , o R 185 A bR B IR E O 26 0
B /em 757 9.82 182 1015 g gndikA T R I XF B bR R
R/ S0 LES 795 1051 g R M RTHOR Y 81 73%, BT
il 1 mAnIRT I s A RRRLHR, XA,
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Table 4 Genotypic and phenotypic correlations among yield and agronomic traits in upland cotton
R WK ®E KA ERE wE RBEH RBHH
HER —0.377 0.214 0.751** 0.076 0.737** 0. 303
B®E —0.230 —0.278 —0.279 —0.299 0. 069 —0. 299
x4 0. 208 —0.216 0.117 —0.145 —0.080 —0. 369
BHE 0.822**  —0.199 0.171 0. 054 0.324 0. 264
e 0. 106 —0.245 —0.134 0. 096 0.218 —0.080
B 0.649"* 0. 006 —0.017 0.344 0. 317 0. 395
BHEK 0. 419 —0.186 —0.282 0. 235 0.076 0.413
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18~195 & AMREMEEREN . MR RE
100.13%~112.29% , M H A X B EF K EHE
BIE R B, R R R 34. 95% ~85. 88% , FE



364 W OE % #® 21%

FEEF BB REREFEICP. S AR
MXMBH AT RN . Hlm,8.9.11,
16,17.20.,22 SHRE, HAXIBREBE 8020 LA |,10
S 21 518 B MR B R 34 95% F0
52.04% ., XRFEAEFBAMR IR KB
SBRKRERERBREHEXRBRR. BB FE
FRERES MR A—E OB R
RKEBAWEERAGE. W2 SHEBREFRKK
REMRBBEHNER, MW 16~17,20~22 SRE
SAER 3~4 NER, EH X R KT ATE
e 22 MEEGUHF L 19 SIREB AN MR, &
FHBREME MR RBRBRRYHRS 4 M
Ko RUGEE B AR ER S MR
—SBMEIR , bE B B R MOR BT .

x5 HEEZEEGERENEXBECHEREXNRE
Table 5 Correlated genetic advances and their relative

efficiency for lint yield per plant in upland cotton
BEM  HXBEHEE K

R xzw % 1% wyy
R B/ A 0.75%* 3.07 3.98 81.73
“E/g —0.28 —1.28—1.66 —34.06
R4/ % 0.12 0.56 0.72 14.82
¥/ em 0. 05 0.23 0.30 6.19
Bk B/ A 0. 32 1.36 1.77 36. 24
BB /A 0. 26 1.08 1.40 28. 75
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Table 6 Selection indices for lint yield per plant in upland cotton with high quality

w5 Eig C=| HEE R /5% /1%
1 EWEGD I=x 3.76 100. 00
2 EWMEHREB () 1=0. 440x, +0. 127x, 3. 89 103. 45
3 EWME+H£EK) 1=0. 534x, —0. 539x;, 3.80 101. 14
4 BERELRSG) 1=0. 553x; —0. 015%, 3. 77 100. 14
5 BREHHE() 1=0. 552x, —0. 012x, 3.77 100.17
6 MWME+RER(G) 1=0. 547x; +0. 041 x; 3.76 100.13
7 ERE+BEHEG) 1=0. 543%; +0. 008x, 3. 77 100. 26
8 HMEAR+LAE I=0. 300x, —0. 592, 3.13 83.25
9 BREB+RS 1=0. 316x, —0. 014x, 3.08 81.79
10 KBE+KS I=—1.187x, +0. 050x, 1.31 34. 95
11 R+ RER 1=0. 387x, —0. 577% 3.18 84. 70
12 ERE-HRLSBI2E 1=0. 434x;, +0. 119x, — 0. 411 x, 3.91 104. 02
13 BBE+HRLB+K4S 1=0. 442x;, +0. 130x; — 0. 038x, 3.89 103. 62
14 EHE+RER4S 1=0. 538x; —0.576x; —0. 034x, 3.81 101. 28
15 BHRE+HRLSE+BHEE 1=0. 429x, +0. 185x, — 0. 436 x; 3.93 104. 78
16 HEB+LF KRS 1=0. 303x, —0. 626x; —0. 034x4 3.13 83.41
17 HRLW+HBEREBY =0. 389x, —0. 568xs — 0. 002x; 3.18 84,72
18 BHRE+HREIE+ILE++XS 1=0. 439x, +0. 120%, — 0. 409x, — 0. 049x, 3.92 104.14
19 BREHHRSB+BEEE+HRESHR 1=0.429x, 40, 187x, +0. 431x; — 0. 001 x, 4.21 112. 06

20 BT RA+HBEHEETRESER T=0. 406x, —0. 059%, —0. 598x; —0. 008%, 3.20 85.11
21 BE+XRSTBEEEIRESR I=—0. 310x; +0. 085x, +0. 609xs +0. 019%, 1. 96 52. 04
22 HEABRTRBEIXRSIBEER 1=0. 379x, —0. 482x; — 0. 058x, — 0. 554, 3.23 85. 88
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