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Cotton fiber quality traits were controlled mainly by maternal plant
genotype
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Abstract: Hail, a Gossypium barbadense L. variety with super fiber quality, and CCRI36 and Zhong221, two upland cot-
ton cultivars (Gossypium hirsutum L.), were used as recurrent parents to develop two backcross combinations of
CCRI36xHail and Zhong221xHail. Fiber quality of inter-crossing bolls and self-crossing bolls were analyzed from differ-
ent generations of the two combinations. The results showed that there existed significant difference in the average value,
pole difference and CV% of fiber quality traits, and no significant correlation in fiber quality traits between inter-crossing
bolls (BC,F,) and self-crossing bolls (BC;F;) from male parent plants. There existed no significant difference in the average
value, pole difference and CV% of fiber quality traits between inter-crossing bolls (BC,F) and self-crossing bolls from the
recurrent parents when BC;F; plants were used as male parents and the recurrent parents (CCRI36, Zhong221) as female
parents. The results also showed that average value, pole difference and CV% of fiber traits of inter-crossing bolls (BC3Fg)
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were close to those of the female parents (BC,F;). When BC,F; populations were used as female parents and the recurrent
parents (CCRI36, Zhong221) were used as male parents, there were extremely significant positive correlation for fiber
length, strength, micronaire value and elongation, except for fiber uniformity between inter-crossing bolls (BCsF;) and
self-crossing bolls (BC,F,). So, fiber quality of inter-crossing bolls were close to those of self-crossing bolls of maternal
plants and the male parent pollen genotype had no prominent effect to fiber quality traits of inter-crossing bolls. Fiber qual-
ity traits were controlled mainly by maternal plant genotype, while the contemporary seed embryonal genotype showed no
significant effects for fiber quality.

Keywords: cotton; fiber quality; maternal genotype; inter-crossing bolls; self-crossing bolls
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Table 1 Descriptive statistics of fiber quality traits of inter-crossing bolls and self-crossing bolls of difference generations
population from CCRI36 x Hail and Zhong221 x Hail

cv
Fiber traits Materials Genaration Average  No. of individuals %  Pole difference  Variance range
36 Po 29.33 6 1.07 0.9 28.8-29.7
Fiber length CCRI36
36x 1 BC;F; Self-crossing bolls BC;F; 30.86 109 6.71 8.7 26.1-34.8
CCRI36xHail
36x 1 BC,Fy Inter-crossing bolls BC,Fy 29.02 109 217 3 27.6-30.6
CCRI 36xHail
36x 1 BC,F; Self-crossing bolls BC,F; 29.16 119 4,15 6.7 26.90-33.60
CCRI 36xHail
36x 1 BC;Fy Inter-crossing bolls BC3Fy 29.12 119 3.46 4.7 26.80-31.50
CCRI 36xHail
221 Zhong221 Po 29.6 7 2.03 15 28.8-30.3
221x 1 BC;F; Self-crossing bolls BC;F; 32.2 79 5.96 10.4 26.2-36.6
Zhong221xHail
221x 1 BC,F, Inter-crossing bolls BC,Fq 30.23 79 1.89 3.2 28.3-31.5
Zhong221xHail
221x 1 BC,F; Self-crossing bolls BC,F; 30.68 117 4.02 7.43 26.66—34.09
Zhong221xHail
221x 1 BC;F Inter-crossing bolls BC3Fy 31.14 117 411 6.18 27.96-34.14
Zhong221xHail
36 Py 28.88 6 4.98 3.2 27.1-30.3
Strength CCRI36
36x 1 BC,F; Self-crossing bolls BC,F; 32.08 109 9.19 11.7 26.6-38.3
CCRI 36xHail
36x 1 BC,Fy Inter-crossing bolls BC,Fg 28.6 109 4,62 5.6 26.1-31.7
CCRI 36xHail
36x 1 BC,F; Self-crossing bolls BC,F; 29.98 119 5.07 7.25 26.07-33.32
CCRI 36xHail
36x 1 BC;Fy Inter-crossing bolls BC3Fy 30.67 119 5.37 8.23 27.34-35.57
CCRI 36xHail
221 Zhong221 Po 29.09 7 4.94 4.6 27.4-32.0
221x 1 BC;F; Self-crossing bolls BC;F; 33.08 79 9.72 16.8 25.8-42.6
Zhong221xHail
221x 1 BC,Fy Inter-crossing bolls BC,Fy 30.7 79 5.07 7.8 27.6-35.4
Zhong221xHail
221x 1 BC,F; Self-crossing bolls BC,F; 29.07 117 5.28 8.23 24.60-32.83

Zhong221xHail
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Fiber traits Materials Genaration Average No. of individuals % Pole difference  Variance range
221x 1 BC3F Inter-crossing bolls BCsFq 30.76 117 521 7.84 27.24-35.08
Zhong221xHail
36 Po 4.07 6 6.16 0.7 3.7-4.4
Micronaire  CCRI36
36x 1 BC;F; Self-crossing bolls BC,F; 3.66 109 14.45 3 2.0-5.0
CCRI 36xHail
36x 1 BC,F Inter-crossing bolls BC,Fy 4.25 109 4.29 1 3.7-4.7
CCRI 36xHail
36x 1 BC,F; Self-crossing bolls BC,F; 4.12 119 6.91 1.92 3.16-5.08
CCRI 36xHail
36x 1 BC3F, Inter-crossing bolls BC3Fq 4.01 119 7.04 1.69 3.20-4.89
CCRI 36xHai;
221 Zhong221 Po 4.23 7 12.34 15 3.3-4.8
221x 1 BC;F; Self-crossing bolls BC;F; 4.26 79 15.2 3.8 2.9-6.7
Zhong221xHail
221x 1 BC,F, Inter-crossing bolls BC,Fq 5.14 79 8.13 2.3 3.4-57
Zhong221xHail
221x 1 BC,F; Self-crossing bolls BC,F; 4.69 117 7.53 171 3.82-5.53
Zhong221xHail
221x 1 BC;F, Inter-crossing bolls BC3Fy 4.35 117 8.67 2.49 3.18-5.67
Zhong221xHail
36 Po 84.75 6 0.85 2.1 83.4-85.5
Unifornity ~ CCRI36
36x 1 BC;F; Self-crossing bolls BC,F; 84.22 109 1.32 5.7 81.4-87.1
CCRI 36xHail
36x 1 BC,Fy Inter-crossing bolls BC,Fg 85.26 109 0.84 3.6 83.8-87.4
CCRI 36xHail
36>< 1 BC,F; Self-crossing bolls BC,F; 83.94 119 1.36 5.7 80.50-86.20
CCRI 36xHail
36x 1 BC;Fy Inter-crossing bolls BC3Fy 83.91 119 1.4 6.5 80.60-87.10
CCRI 36xHail
221 Zhong221 Po 83.51 7 0.55 1.2 82.8-84.0
221x 1 BC1F self-crossing bolls BC,F; 84.3 79 1.52 73 80.6-87.9
Zhong221xHail
221x 1 BC,F, inter-crossing bolls BC,F, 84.98 79 0.87 4.4 82.3-86.7
Zhong221xHail
221x 1 BC,F; Self-crossing bolls BC,F; 83.89 117 134 5.7 80.90-86.60
Zhong221xHail
221x 1 BC3F, Inter-crossing bolls BC3Fq 83.95 117 14 5.8 80.70-86.50
Zhong221xHail
36 Po 8.22 6 3.64 0.8 7.7-85
Elongation = CCRI36
36Bx 1 BC;F; Self-crossing bolls BC;F; 8.59 109 8.08 53 6.3-11.6
CCRI 36xHail
36x 1 BC,F, Inter-crossing bolls BC,F, 7.65 109 3.89 15 6.9-8.4
CCRI 36xHail
36x 1 BC,F; Self-crossing bolls BC,F; 6.06 119 5.94 17 5.20-6.90
CCRI 36xHail
36x 1 BC3F, Inter-crossing bolls BC3Fq 5.99 119 4.99 15 5.30-6.80
CCRI 36xHail
221 Zhong221 Po 7.67 7 8.9 18 6.6-8.4
221x 1 BC;F; Self-crossing bolls BC,F; 8.25 79 9.1 3.6 6.8-10.4
Zhong221xHail
221x 1 BC,F, Inter-crossing bolls BC,Fq 7.27 79 5.96 2.1 6.2-8.3
Zhong221xHail
221x 1 BC,F; Self-crossing bolls BC,F; 5.68 117 75 21 4.60-6.70
Zhong221xHail
221x 1 BC3F Inter-crossing bolls BCsFq 5.75 117 571 15 5.10-6.60

Zhong221xHail
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Fig. 2 Frequency distribution of fiber length of BC,F, population and BC;F; population of combination CCRI36xHail (A) and
Zhong221xHail(B)
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Fig. 3 Frequency distribution of fiber strength of BC,F, population and BC;F; population of combination CCRI36xHail (A)
and Zhong221xHail (B)
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Fig. 5 Frequency distribution of fiber uniformity of BC,F, population and BC;F; population of combination CCRI36xHail
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Table 2 Paired t-test analysis of fiber quality of inter-crossing bolls and self-crossing bolls of difference generations popula-
tion from CCRI36 x Hail and Zhong221 x Hail

t P
. . . No. of
Combinations Generation Traits individuals Mean t value P
36x 1 BC,F BC:F, Length 109 -1.838 —8.746 <0.01
CCRI 36xHail Inter-crossing bolls BC,F, and Strength 109 _3.484 ~11.233 <0.01
self-crossing bolls BC,F;
Micronaire 109 0.589 11.367 <0.01
Uniformity 109 1.042 8.054 <0.01
Elongation 109 -0.944 -13.007 <0.01
BC;Fy BC,F: Length 119 -0.032 -0.36 >0.05
Inter-crossing bolls BCsF, and Strength 119 0.689 4.533 <0.01
self-crossing bolls BC,F;
Micronaire 119 —-0.109 —-4.897 <0.01
Uniformity 119 -0.027 -0.216 >0.05
Elongation 119 -0.065 -1.944 >0.05
221x 1 BC,F, BC;F; Length 79 -1.965 -8.8 <0.01
Zhong221xHail Inter-crossing bolls BC,F, and Strength 79 _2.385 _6.086 <0.01
self-crossing bolls BC;F;
Micronaire 79 0.877 10.467 <0.01
Uniformity 79 0.68 3.908 <0.01
Elongation 79 -0.986 -9.713 <0.01
BCsFo BC,F; Length 117 -0.461 -4.219 <0.01
Inter-crossing bolls BC;F, and Strength 117 -1.693 ~10.769 <0.01
self-crossing bolls BC,F, . s
Micronaire 117 0.339 12.549 <0.01
Uniformity 117 -0.061 —-0.423 >0.05
Elongation 117 —-0.064 -1.741 >0.05
2 ., BCiF, BCsF, BC,F,
1 1
BC,F, 7~ 11
’ 7"" 11 36x 1 BC2F1
BCsFy
36/>< 1 221> 1 BC,F, ,
BC;F,;
L , 4
0.004~0.107, ( )
( 3 , 4
( 2)BCF
2.2 BC,F,; , 36 221 ,
BCgFo BCzFl BCZFI
2005 BC,F, 36 221 0.633 0.454 0.631
, BCoF, 0.309 0.404, ( 3)



11 : 1473

F3 H36xiF 1P 221G 1 HEHRAXTREERRAEMRIBEXES T
Table 3 Correlation of fiber quality traits of inter-crossing bolls and self-crossing bolls of difference generations population
from CCRI36 x Hail and Zhong221 x Hail

Combination Generation Length Strength Micronaire Uniformity Elongation
36x 1 BC;F, BC;F; -0.049 -0.004 0.107 —-0.051 —-0.009
CCRI36xHail Inter-crossing bolls BC,F, and
self-crossing bolls BC,F,
BC;Fo BC,F; 0.633" 0.454™ 0.631™ 0.309"™ 0.404™

Inter-crossing bolls BC3F, and
self-crossing bolls BC;F;

221x 1 BC,F, BC,F,; 0.033 0.063 0.071 —-0.106 —-0.097
Zhong221xHail Inter-crossing bolls BC,F, and
self-crossing bolls BC,F,
BCsF, BC,F; 0.558" 0.413" 0.682" 0.094 0.468"

Inter-crossing bolls BCsF, and
self-crossing bolls BC,F;

wok

0.01
“: Denote significance at 0.01 level.
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Fig. 7 Frequency distribution of fiber length of BCsF, population and BC,F; population of combination CCRI36xHail(A)
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