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(1.

Abstract
sites of early-maturing and 10 sites of medium-early maturing cotton of regional trials in the Northwest Inland in China during
2005-2014. Using the GGE model to draw biplots, cotton fiber quality performance and environmental interaction patterns and
the correlation between spinning consistency index and fiber trait were explored, and the GGE biplot method was also used to
zone potential ecological sub-regions. The aim of the study was to provide the basis for regional cultivation of cotton varieties,
and the ideal experimental environment in the Northwest Inland for improving cotton fiber and yarn quality in the country. The
research results showed that cotton fiber quality traits were correlated with each other. The spinning consistency index
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This paper analyzed the distribution characteristics of cotton fiber quality using environmental materials from 7
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significantly positively correlated with fiber length, strength and index uniformity. The cultivation regions were divided into
three ecological sub-regions based on cotton fiber quality in the early maturing cotton cultivation area. These sub-regions
included the high quality cotton fiber ecological sub-region (i.e. Jinghe), the common high quality fiber ecological sub-region
(Sixth Divisions of Agricultural Production and Construction Corps in Xinjiang, i.e., ACD6 and Usu City) and the common
fiber ecological sub-region (Dunhuang, 125 Tuan of ACD7, 121 Tuan of ACDS8 and Shihezi). The medium-early maturing
cotton cultivation area in the Northwest Inland was also divided into three sub-regions. They were the high quality cotton fiber
ecological sub-region (Yarkand, Luntai, Bazhou, Kuqa, Shufu, 13 Tuan and 10 Tuan Tahe of Alaer ACD1), the common high
quality fiber ecological sub-region (Maigaiti and Kashi of ACD3) and the common fiber ecological sub-region (Aksu). It was
therefore important to cultivate the early maturing cotton with good comprehensive quality traits, and to improve fiber length
and strength in the early maturing cotton cultivation area of the Northwest Inland. In the medium-early maturing cotton region,
cotton varieties with specific length and strength suitable for mechanical weaving requirements should be cultivated, and the
harvest time also should be reasonable to increase fiber maturity and reduced micro-naire. Regionalization of optimized
cultivation area for cotton spinning requirements could provide multi-level raw cotton materials in the Northwest Inland.

Keywords Cotton (Gossypium hirsutum L.); Fiber quality; GGE biplot; Ecological regional division
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R 1 2005—2014 F AL ARG X 17 MBI INME R IR E T
Table 1 Geographical factors of 17 test locations in the national cotton regional trials in the Northwest Inland of China from 2005 to 2014
Ecological region Trial environment Code Longitude Latitude Altitude
121 121 Tuan Dibashi NS8 86°02’ 44°18' 400
Early maturing region in Tyl 0nnr on1s
Northwest Inland Changji, Diliushi NS6 87°33 44°21 475
125 125 Tuan, Diqishi NS7 85°01’ 44°34' 760
Dunhuang, Gansu DH 94°10" 40°08' 1 146
Jinghe, Xinjiang JH 82°89’ 44°60' 509
Shihezi, Xinjiang SHZ 85°94' 44°27" 443
Wusu, Xinjiang WS 84°62' 44°45' 496
Aksu, Xinjiang AKS 80°29’ 41°15' 1104
Early-medium maturing Bazhou, Xinjiang BZ 87°92" 39°37" 2 000
region in Northwest
Inland Kuga, Xinjiang KC 82°97' 41°68’ 1820
Maigaiti, Xinjiang MGT 77°62' 38°95' 1175
Kashi, Disanshi NS3 75°75' 39°28" 1289
13 Alaer 13 Tuan, Diyishi NS1 80°38’ 40°84' 1100
Shache, Xinjiang sc 77°25' 38°45' 1350
Luntai, Xinjiang SD 85°94' 44°27' 1032
Tahe, Xinjiang TH 81°28' 40°55' 1500
Shufu, Xinjiang SF 75°83' 39°42' 1333
1 1.6—FC1 =51.2%, PC2 = 27.7%, Sum = 78.9%
b
b
2.1.2
TT—iUn
—04 N . m Ttlen
N *NS§7
( D GGE 038 o
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) 7 PCI
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. 1 2005—2014 FRAGEAMGEARXZES KA 4R
’ Bkl 53 B9 GGE YUiR B AR 8] 52 & Fn IR R R AL Th BE
1 ; 4 , Fig. 1 “Relationship among traits” and “Environment cluster”
views of GGE biplot of ecological regionalization for early
121 125 . . o
maturing cotton fiber quality traits in the Northwest Inland of
« - ”GGE China from 2005 to 2014
+Len +Str +Mic +El +Rd +b +Un +Sci
b
b b
> > , NS8
1 NS6 NS7 DH JH SHZ WS 1 2 +Len, +Str,
Mic, +El, +Rd, +b, +Un, and +Sci stand for fiber length, fiber
strength, micronaire, elongation, reflectance, yellowness,

uniformity index and spinning consistency index, respectively.
Symbols in regular capitals are test environments codes showed in
the table 1. , surrounded by the dotted ellipses are
three ecological sub-regions, respectively. The same as the figure 2.
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Table 2 Correlation coefficients among early maturing cotton fiber characteristics in cotton regional trials in the Northwest Inland
of China from 2005 to 2014

Characteristics Code Fhen st Mie *E Rd * un
Upper half mean length +Len 0
Strength +Str 0.685
Micronaire +Mic 0.499 0.264
Elongation +El 0.224 0.424 0.146
Reflectance +Rd 0.174 0.545 -0.108 0.583
Yellowness +b —0.415 -0.191 -0.219 0.708" 0.488
Uniformity index +Un 0.895"  0.644 0.621 0.225 0397  -0.255
Spinning consistency index +Sci 0.850" 0.878" 0.234 0.430 0.627 —0.125  0.845"
ok 0.05 , EE” 0.01 *: Significant correlation at 0.05 probability level; **: Significant

correlation at 0.01 probability level. The same as the table 4.
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Fig. 2 Dendrogram of trial environment cluster analysis based
on environmental principal component analysis scores using
fiber quality GGE biplot analysis of the dataset collected from
the regional cotton trials in the Northwest Inland of China from
2005 to 2014
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Table 3 Comparison of early maturing cotton fiber quality
characteristics in different ecological sub-regions in the
Northwest Inland of China

Fiber quality ecological sub-region

Characteristics

Fiber length (mm)  30.126b 30.719a 30.438ab
Strength (cN-tex ') 30.424a 31.092a 30.253a
Micronaire 4.234a 4.253a 4.266a
Elongation (%) 6.612a 6.574a 6.391a
Reflectance (%) 81.125a 85.419a 78.397a
Yellowness 7.973a 7.737a 7.325b
Uniformity index (%) 84.963b 86.411a 85.399b
154.733b 163.449a 154.675b

Spinning consistency index
5% Values followed by

different letters in the horizontal rows are significantly different at 5%
level.
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Fig. 3 GGE biplot of ecological regionalization based on

early-medium maturing cotton fiber quality characteristics in
the Northwest Inland from 2005 to 2014
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Table 4 Correlation coefficients among early-medium cotton fiber characteristics in cotton regional trials in Northwest Inland of
China from 2005 to 2014

Characteristic Code +Len +Str +Mic +El +Rd +b +Un
Upper half mean length +Len /
Strength +Str 0.768"
Micronaire +Mic —0.433 —0.605
Elongation +El -0.350 -0.635 0.659"
Reflectance +Rd -0.418 —0.006 -0.397 -0.527
Yellowness +b —0.280 -0.013 ~0.509  —-0.406 0.876"
Uniformity index +Un 0.754" 0.491 —-0.004  -0.127  -0.746*  —0.673"
Spinning consistency index +Sci 0.900" 0918 -0.583  -0.575  -0.253 ~0.167 0.740"
2.2.2 ( 3),
)
(D, : :
GGE ( 3 4)
, 10
3 , ,
1 ; , ,
; 7
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Fig. 4 Dendrogram of test environment clustering based on 30.0 mm 30.0 cN-tex™ “ 307,
the principal component analysis scores of GGE biplot analysis 85.0% B
of the Northwest Inland of China from 2005 to 2014 B ’
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Table 5 Early-medium cotton fiber quality characteristics in
different ecological sub-regions in the Northwest Inland of
China s [33]
b b
Fiber quality ecological sub-region
Characteristic ,
28.936b 29.724ab 30.199a
Upper half mean length ,
Strength 29.055a 29.624a 30.214a
Micronaire 4.536ab 4.637a 4.429b
Elongation 6.625a 6.622a 6.408a
2
Reflectance 81.600a 78.119b 78.544b
Yellowness 7844 7303b  7.416ab ’

Uniformity index  83.454b 85.070a 85.240a

L. . . 136.484b  146.526a 151.951a
Spinning consistency index
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