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Analysis on Contribution of Yield Components to Main Fiber Traits
in Upland Cotton (Gossypum hirsutum L.)

MEI Yong-jun', ZHU Jun?, ZHANG Li-li', GUO Wei-feng', HU Shou-lin'
('College of Plant Science and Technology, Tarim University, Alar 843300;

4 gronomy Department, Zhejiang University, Hangzhou 310029)

Abstract  Objective An experiment was carried in 2003-2004 to elucidate the contribution from 3 yield components to 3
fiber traits for indirect selection fiber traits. Method Using additive-dominance-maternal genetic model (ADM model) which
considered genotype X environment interaction effects (GE) in F; intraspecific (Gossypum hirsutum L.) hybrids of (5x5) complete
diallel cross for two years, the contribution ratios and contribution effects were analyzed from 3 yield components to 3 fiber traits.

Results There were highly significant additive effects contribution from 3 yield component traits to 3 fiber traits (CR4S ranging
from 12% to 76%), and boll weight had high dominance contribution ratio on micronaire (CRp=58%). Both boll number and lint
percentage had most high maternal effects contribution ratio on fiber length CR,=100% , while boll weight had a constraint effect
on maternal effects of fiber length CR),=-60% . There was a large contribution of dominance by environment interaction effects of
lint percentage on fiber length, and maternal by environment interaction effects of boll weight and lint percentage on fiber length
(CRpg=47%,CRyz=56% and CR;=33% , and constraint maternal by environment interaction effects of lint percentage on fiber

length (CRyz= -83%). There was a high dominance by environment interaction contribution effects of boll number on fiber strength
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and boll weight on micronaire ~ CRpgs were CRpg= -40% and CRpg= -87% . Any individual parent could have the most
contributions of additive and maternal effects due to yield component traits on fiber traits. There were most additive contributions on
fiber length of these parents from boll weight of parent 3, boll number of parent 5, and on fiber strength from boll number of parent
3 and boll weight of parent 5, and negative largest additive contribution on micronaire from boll number of parents 3 and 5. The
dominant effects of micronaire were mainly influenced by boll weight for many crosses.  Conclusion There existed large different
contribution ratios from 3 yield components to 3 fiber traits, and any individual cross and parent could have the different genetic
components contributions due to yield component traits on fiber traits.

Key words: Upland cotton; Yield components; Fiber traits; Additive-dominance-maternal model; Contribution analysis
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Table 1 Estimated contribution ratios of variance components on yield component traits to fiber traits
Length Strength Micronaire
Parametrs Boll weight Boll number Lint percentage ~ Boll weight Bollnumber  Lint percentage ~ Boll weight Boll number  Lint percentage
CRA(C-T) 0.27%* 0.62%* 0.20%* 0.44%* 0.40%* 0.12# 0.42%* 0.76%* 0.25%*
CRD(C-T) — — — — — 0.58** 0.51%* 0.24%*
CRM(C—T) -0.60 1.00%* 1.00%* 0.03* 0.65%* -0.09 — — —
CRAE (C-T) — — — — — — _ _
CRDE (C-T) -0.27 0.20%* 0.47#* -0.10 -0.40 0.14+ -0.87 0.22 0.33
CRME (C-T) 0.52 -0.36 -0.83 — — 0.56* 0.04 0.33*
CRP(C-T) 0.15%* 0.40%* 0.12#* 0.16%* 0.17+* -0.15 0.24%* 0.48** 0.18**
+ * 1% +,* and ** = Significant at 10% 5% and 1% level. The same as below



4 851

2 3
Table 2 Contributed additive effects of yield component traits of parents to 3 fiber traits
A Ay A Ajcon A Ajc-m
:’arents Length Boll weight Boll number Lint percentage  Strength ~ Boll weight ~ Boll number ~ Lint percentage ~ Micronaire  Boll weight ~ Boll number Lint percentage
(mm) (mm) (mm) (mm) (cN/tex) (cN/tex) (cN/tex) (cN/tex)
1 -0.13 -0.68%* -0.61%* 0.49%* -1.49%* -0.84** -0.44%* 0.14%* 0.00 0.18%* 0.15%* -0.10%*
2 -1.90%* -0.30%* -1.31% -0.60%* -1.20%* -0.53 -1.02%* -0.13%* 0.40%* 0.11%* 0.32%* 0.14%*
3 1.25%* 0.36%* 0.73 -0.22%+ 0.55 0.29* 0.54%* -0.06%* -0.20%* -0.10 -0.18%* 0.04%*
4 0.46 -0.05%* -0.09%* 0.40%* 1.60%* -0.01%* -0.06** 0.08** -0.04 0.01* 0.02%* -0.09%*
5 0.32 0.67+* 1.28%* -0.08 0.54 1.09%* 0.98** -0.03%* -0.16%* -0.19%* -0.31%* 0.02%*
Ay=-1.90 mm 3 4 Aycr= -0.09
Axcop=-1.31 mm 2.3
Ayc—p=-0.60 mm
2
1 2
Ay=-1.49 cN/tex A,=-1.20 cN/tex 1 3
Ayicor= 3 3 1x5 2x4
-0.84cN/tex Ay~ -0.44cN/tex 2 Dijc-n
A= -1.02cN/tex 4 0.10mm  0.14 mm
Ay =1.60cN/tex
3 1x3 1x4 3x4
4 1x2 2x5 3x4
3 35
3 3
3
5 7
Ix4  1x5
2 A4, =0.40 2
Ayc—n=0.32 3 1x3 3x5
5 -0.20
-0.16 1x3 3x5 2
Asicor=-0.18  Asicp=-031
5 Ascor= 2.4
-0.19 35
5 3
1 3 45
1 2
1 2
Mic-1=0.04 mm My =0.05 mm 2
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Table 3 Contributed dominant effects of yield component traits to length and micronaire of F; crosses
D; Dijj com) Dj; Dijj com)
Crosses
ixj Length (mm) Lint percentage (mm) Micronaire Boll weight Boll number Lint percentage
1x2 0.00 -0.03" 0.24" 0.08" 0.15 0.05™
1x3 0.00 -0.12" -0.14 -0.02" 0.00 -0.01"
1x4 0.00 -0.09" 0.04 0.03 0.04" -0.05"
1x5 0.00 0.10” 0.00 0.00 0.05" -0.02"
253 0.00 -0.07" 0.03 0.02 0.00 0.02"
2%4 0.00 0.14” 0.06 0.05" 0.06™ 0.02"
2%5 0.00 -0.03" 0.08" 0.04"™ -0.02" 0.01"
3%4 0.00 -0.08"" 0.05" 0.02" 0.00 -0.01"
3%5 0.00 -0.06" 0.03 0.01" -0.06™ 0.04
4x5 0.00 -0.01" -0.01 -0.03" -0.02" 0.08"
4 3
Table 4 Contributed maternal effects of yield component traits of parents to 3 fiber traits
M; Mic-1) M; Mic—1) M Mic-1)
Parents
. Length Boll number Strength Boll weight Boll number Lint percentage . . .
i Micronaire Boll weight
(mm) (mm) (cN/tex) (cN/tex) (cN/tex) (cN/tex)
1 -0.08 0.04™ -0.59 -0.12" -0.62" 0.05” 0.00 0.03™
2 -0.11 0.05™ 1.02" -0.08™ 047" 0.01” 0.00 0.05™
3 -0.08 -0.01" 0.35 0.19” 0.17" -0.08™ 0.00 -0.07"
4 0.03 -0.02" -0.27 0.03" 0.02" -0.05"" 0.00 0.10"
5 0.24 -0.06" -0.52 -0.02" -0.04" 0.07" 0.00 -0.10"
3 [25]
3.1

[17]
[1~6]

[9]
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