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Regional distribution characteristics of cotton fiber quality in main
cotton production areas in China

XU Naiyin, LI Jian

(Key Laboratory of Cotton and Rapeseed, Ministry of Agriculture / Institute of Industrial Crops, Jiangsu Academy of Agricultural
Sciences, Nanjing 210014, China)

Abstract The significant regional differences in cotton fiber characteristics have been well recognized in not only traditional
main cotton production areas, but also in the corresponding subregions in China. The evaluation of cotton fiber quality
characteristics in each cotton production region is obviously benefical for understanding current developing conditions of
cotton fiber quality. This can contribute to the intensification of superior cotton production areas and the development of
cotton production areas with special fiber qualtiy characteristics. The GGE biplot experimental design was used to explore the
interaction pattern between subregional environments of cotton and cotton fiber quality traits in three main cotton production
areas (Changjiang River Valley, Huanghe River Valley and Northwest Inland) and their subregions. Data for the study were
collected from the national cotton regional trials during the period 2011-2015. The results indicated that: 1) at main cotton
production area scale, fiber length and strength in Changjiang River Valley (CRV) performed the best in the three main cotton

production areas. Although all of these areas reached the Class II level of national cotton variety registration standard, there
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were medium performances for micronaire value and spinning consistency index. Fiber length and strength for the Huanghe
River Valley (HRV) were better, while micronaire value was higher than desirable. On the other hand, micronaire value and
spinning consistency index were best for the Northwest Inland cotton production area. Both fiber length and micronaire value
reached Class II level of national cotton variety registration standard, although fiber strength was the lowest in the three main
cotton production areas. 2) For subregions within three main cotton production areas, fiber length was the highest in the lower
and upper reaches of CRYV, slightly poor in the Loess Plateau region and relatively good in other subregions. Strength
performed well in the middle and lower reaches of CRV, Huaibei Plain, Nanxiang Basin and the Loess Plateau. It was
relatively poor in the upper reaches of CRV and the Northwest Inland regions. Conversely, micronaire value performed ideally
in the upper reaches of CRV and the Northwest Inland regions, but not so satisfactory in the subregions of the Loess Plateau,
Huaibei Plain, North China Plain and the lower reaches of CRV. 3) For comprehensive fiber quality trait performance, the
upper and lower reaches of CRV and the Northwest Inland regions were the most ideal subregions, followed by Huaibei Plain,
Nanxiang Basin and the middle reaches of CRV. Then the North China Plain and the Loess Plateau were less satisfactory in
terms of comprehensive fiber quality trait performance. This study demonstrated the effectiveness of “environment vs. trait”
biplot in evaluating ecological regionalization of cotton fiber quality. It also provided a reference for the prioritization of
development of high-quality cotton production areas and raw cotton selection strategy for the textile industry and also set the
guidlines for further ecological regionalization of cotton fiber quality in China.

Keywords Cotton; GGE biplot; Fiber quality; Main cotton production area; Regional crop trial; Environment by trait
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Table 1 Summary statistics of numbers of trial group, tested cultivars and locations of the regional cotton variety trials in three main
cotton production areas of China from 2011 to 2015

Changjiang River Valley Huanghe River Valley Northwest Inland

Year Group Cultivar Site Group Cultivar Site Group Cultivar Site
2011 4 36 72 4 38 76 2 13 14
2012 4 38 72 3 30 54 2 24 14
2013 4 32 76 4 37 73 2 25 15
2014 3 24 57 4 32 80 2 27 18
2015 3 21 56 3 24 60 2 12 18
Total 18 151 333 18 161 343 10 101 79

2011—2015

Trials groups include the mid-maturing conventional, the mid-maturing hybrid in the cotton region of Huanghe River Valley,

the mid-maturing in the cotton region of Changjiang River Valley, and the early-maturing and the early-medium maturing in the cotton region of
Northwest Inland regions.

®2 REEFFHRENTIRMNSREEEMNESHERXEY

Table 2 Division and major geographic areas coverage of main cotton production areas and subregions in China

Main cotton

production area Subregion Code Main geographic areas of each subregion
. ClJ1 . R .
Changjiang Upper reaches of CJ Hilly land in Sichuan Basin
River Valley ( )
Middle reaches of CJ Hubei (except Xiangyang City), Northe{n Hunar} and Jiangxi, South of the Huaihe River
in Anhui
Cl3 . R Lo ..
Lower reaches of CJ South of the Huaihe River in Jiangsu and the coastal region in Zhejiang
. . Cl4 . .
Nanxiang Basin Xiangyang of Hubei and Nanyang of Henan
. T HHI . o .
Huanghe River Huaibei Plain North of the Huaihe River in Jiangsu and Anhui, Eastern and Southest of Henan
Valley HH
(HH) North China Plain Northern Henan, Hebei, Shandong, Tanjin
HH3 . . .
Loess Plateau West of Henan, South of Shanxi, and Guanzhong region of Shaanxi
Northwest o NW1 Southwest in Junggar Basin in the north slope of Tianshan Mountains and Hexi Corridor
Northern Xinjiang .
Inland in Gansu.
(NW)
- Nw2 . . . .
Southern Xinjiang Around Tarim Basin to the south of Tianshan Mountains.
C] HH NW CJ, HH and NW are the codes of the cotton production areas of Changjiang
River Valley, Huanghe River Valley and the Northwest Inland, respectively.
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Table 3  Cotton fiber quality characteristics of the main cotton
production areas in China in 2011-2015
B
Changjiang Huanghe River Northwest s
Character River Valley Valley Inland )
. 29.721+0.11a 29.194+0.11b  29.667+0.10a
Fiber length (mm)
30.559+0.14a 30.086+0.13b  29.280+0.14c -
Fiber strength (cN-tex™") 2011—2015
o 522140.03a  5.3030.03a  4.485:0.04p ~ GGE - ( D,
Micronaire value
Elongation (%) 5.674+0.08¢c 5.926+0.07b 6.583+0.06a 9
5 (13 2 l
78.136+0.19b  75.795+0.31c  78.958+0.28a )
Reflectance (%) . 2)
Yellowness 7.783+£0.05ab  7.954+0.08a  7.708+0.06b ’ 3’)
. L. 85.388+0.07a 84.898+0.12b  85.040+0.14b ’ ’
Uniformity index (%) s
Spinning consistency 143.043:0.79b 137.838+0.96¢ 146.668+1.06a 3 4) ,
index .
i :5)
5% The mean + SE stands for the >

mean of each fiber quality character in the corresponding cotton
production area and its standard error. The same below. Values
followed by different letters in the horizontal rows are significantly
different at 5% probability level.

2)

3)

PC1=48.4%, PC2=31.4%, Sum=79.8%
1.6 |- Transform=0, Scaling=1, Centering=2, SVP=2

PC2

1 4 1 1 1 1 6 1 1 1
-12 -08-04 0.0 04 08 12 16 20 24
PC1

1 20112015 G2 EFFREXFTIX5A%ERRE
1 GGE FUREIM“EHEME S KA E T #E
Fig. 1 “Which-won-where” view of GGE biplot showing the
interaction pattern between cotton production subregions and
fiber quality characters in the main cotton production areas in
China from 2011 to 2015
“ Len Str Mic El Rd b Un Sci

“¥»CJ1 CJ2 CJ3 CJ4 HH1I HH2

HH3 NW1 NW2 R 2

Len, Str, Mic, El, Rd, b, Un and Sci prefixed with plus sign (+)
stand for fiber length, fiber strength, micronaire value, elongation,
reflectance, yellowness, uniformity index and spinning consistency
index, respectively. CJ1, CJ2, CJ3, CJ4, HH1, HH2, HH3, NW1 and
NW2 prefixed with asterisk (*) are subregion codes, see the table 2
for detailed subregion names. The same below.
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Fig. 2

The dotted lines are concentric circles with the center of fiber length (a) ,

BT X HEFF T BEE

consistency index (d) in the main cotton production areas in China from 2011 to 2015

() (b) ()

(d) ;

index (d) respectively for convenient comparison the distance between subregion marks to the center.
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“Ranking sub-regions” view of GGE biplot referring to fiber length (a), strength (b), micronaire value (c) and spinning

strength (b), micronaire value (¢) and spinning consistency
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Table 4 Cotton fiber quality characteristics of subregions within the main cotton production areas in China in 2011-2015

SCI
Cotton ecological subregion Code Fiber length (mm)  Strength (cN-tex™") Micronaire Spinning consistency index
Upper reaches of CJ CJ1 30.195+0.20ab 29.425+0.33bcd 4.898+0.07d 145.747+1.75abc
Middle reaches of CJ CJ2 29.389+0.16¢cd 30.721£0.19a 5.347+0.03a 140.819+1.21c¢
Lower reaches of CJ CJI3 30.506+0.21a 30.761+0.31a 5.121+0.07bc 148.240+1.04ab
Nanxiang Basin CJ4 29.372+40.18cd 30.192+0.34ab 5.024+0.10cd 140.804+1.34cd
Huaibei Plain HH1 29.547+0.28cd 30.557+0.31a 5.372+0.06a 141.759+2.56¢
North China Plain HH2 29.160+0.09de 29.881+0.16bc 5.255+0.04ab 136.585+0.96d
Loess Plateau HH3 28.757+0.34¢ 30.110+0.29ab 5.377+0.10a 136.329+2.64d
Northern Xinjiang NW1 29.792+0.14abc 29.586+0.21bcd 4.370+0.06f 150.896+1.46a
Southern Xinjiang NwW2 29.548+0.13bcd 28.989+0.17d 4.593£0.04¢ 142.651£1.25bc
5% Values followed by different letters in the same column are significantly different at 5%
probability level.
, ; 30 cN-tex ';
29 mm, R
2 2 b
29~30 mm,
\ \A
3 Wit54%
> > > >
> > > > 3.1
2)
2 (1]
30 cN-tex , >
[14]
; b
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b
5
-1 [5]
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>
> > > > > 1998—2001 ,
> > 3) 5
5.0, , > 5
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