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Abstract: To decipher the genetic interaction of the fiber yield with quality-related traits in high-quality
cotton varieties and screen elite lines with higher fiber quality, several traits have been measured in F, and F,_;
populations, derived from variety CCRI127 with elite fiber quality crossing with sGK line Zhong 156 with high
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yield. Statistical analysis showed a normal distribution in traits including boll weight, lint percentage, upper half
mean fiber length, fiber strength, micronaire, elongation and fiber uniformity. The transgression separation
in populations if compared to both parents suggested abundant genetic variations. The ratios over the super high
parent were 61.38% and 69.55% for average length of upper part of fiber in F, and F, 5, 42.12% and 61.00% for
fiber strength, and 41.31% and 28.43% for boll weight. A significant positive correlation between the average
length of the upper half and fiber strength, and a significant negative correlation between lint percentage and
fiber quality traits, including the average length of the upper half and fiber strength were observed, implying
antagonistic on fiber yield and fiber quality. Ten individuals with fiber strength higher than 38.00 cN/tex in
F, and F, ; generations were selected, showing more than 31.00 mm on the average length of the upper half.

Collectively, this study provided elite materials for the quantitative trait locus ( QTL ) mapping for fiber yield and

fiber quality,, and molecular breeding by stacking multiple elite genes.

Key words: excellent fiber quality cotton; fiber quality traits; fiber yield traits; variation analysis
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Table 1 Statistical analysis of fiber yield and fiber quality traits in two parents and populations

. FA EAUN
PR Ay .
Parents Population
L FEAREKL - - BRER
. e BME RORME W VM WX g g
Traits Years P, P, Sample ) (%)
POP . Min. Max. Range  Average SD Skew Kurt
size cv
BiE(g) 2018 532 5.64 F, 1030 3.59 7.74 4.15 5.55 0.64 0.32 0.60  11.53
BW
2019 524 5.66 F, ., 1041 430 6.67 237 5.46 035  -0.10 0.03 6.40
Ky (%) 2018 4044 38.66 F, 1040 2643 4241 1598 3548 214 -0.19 0.37 6.04
LP
2019 44.63 4234 F, ., 1039 3276 4575 1299  40.28 190  -0.36 0.75 471
214 1-2f 2018  27.70  31.40 F, 1041 27.60  35.60 8.00  31.60 110 -0.10 0.04 3.48
EISBalS
” 2019 2820  30.90 E,.; 1041 28.00  35.90 7.90  31.70 121 0.15  -0.10 3.83
B (mm)
FL
ICHE (%) 2018 8420  85.10 F, 1041 79.60  87.10 750  84.40 1.18  -0.61 0.60 1.40
FU
2019 8510 85.80 F,.; 1041 81.60  88.60 7.00 8530 1.06  -0.25 0.17 1.24
S ELS el 2018 29.50  35.70 F, 1041 2540 4420 1880  35.20 3.07 0.16 0.06 8.71
JE (cN/tex )
- 2019 28.00 32.90 F, 1 1041 27.00 4040 1340  33.70 2.15 024 -0.10 6.36
L RE R 2018 490 490 F, 1041 2.60 5.70 3.10 450 047 =030 0.01 1061
FM
2019 470 5.00 F,., 1041 3.20 5.60 2.40 450 0.41 0.03  -0.15 9.11
R (%) 2018 6.80  6.90 F, 1041 6.50 7.30 0.80 6.90 0.11  —-0.11 0.22 1.59
FE
2019 6.60  7.00 F, ., 1041 6.60 7.40 0.80 6.90 0.12 021  -0.01 1.72

BW: Boll weight, LP: Lint percentage, FL: Upper half mean fiber length, FU: Fiber uniformity, FS: Fiber strength, FM: Fiber micronaire, FE:

Fiber elongation, the same as below
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Fig.1 Frequency distribution of fiber yield and quality traits in F, and F,,; populations
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Table 2 Proportion of population yield and quality traits over super high parent

LKA FEAEL (i Ky P4 TR Pr 2 Ll i
POP Sample size BW LP FL FS

F, 1041 430(41.31) 8(0.77) 639(61.38) 639(42.12)
F,.; 1041 296(28.43) 5(0.48) 724(69.55) 724(61.00)

S OIZEEE S SRR LS (%), TR

The proportion of the data in the total number of samples is shown in brackets ( % ), the same as below

R3I BERRAERRERTEITR

Table 3 Statistical table of excellent fiber quality traits in population

L2 LT VB4 Lo
A FEAEL FL FS
POP Sample size
= 30 mm = 32 mm = 30 cN/tex = 32 cN/tex = 38 cN/tex
F, 1041 980(94.14) 413(39.67) 1001 (96.15) 895(85.98) 192(18.44)
F,., 1041 964 (92.60) 410(39.39) 1008 ( 96.83 ) 817(78.48) 33(3.17)
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Fig.2 Statistical chart of excellent fiber quality traits in population

DL &R0, 58 5 sGK 156 FHAR FF 127
ZeAC R S A B REAR (RS B ARG LT
PR T L R R A5 7 e R SRR
HAEAEF & e A S . fer=mt ik A Er
SR A W 5 FELT 4 i BRIk o, 27 4 2
S-S5 R RN T 24 B i B X 2 A 3 B £F 4 i B
PR SE Lo g, 27 4 2P 3K AT 30.00 mm
F4) [ B DRIF 524 L 53 8t R 3 30.00 oNi/tex F) EL A9 /7,
AR B AP K R RS, RBUR T B , BE
R RS IRRALE T AR A AR 1 e B L
2.3 EREHFFESREREHEXES

WX Fy FF,, 5 BEOR G 7= 8 R iy PR PR A 56
PEOMHT (32 4), AT LAAS H 2 4 5 B bR 6] f0 R 56 7
i FEFy Fy 3 2 AN A SR 4 R R
W 224 Bl R R S SR TR A OG5 T v R
ST Y b YO K R R He i B 44 A 2 1

FHOG 5 P28 Lo B A5 A AR S A 38 TE ARG

22t ity SRR AN = R Z ) A AR SR« A
Fy By 2 DA AT S AP 4 BB
L5 BRI AR B B 5 AR G, 5 B pe e A
IR AR IEA DG . AR B, PS4 4E L
AR 2 MG, 5 e B R R
IEAASG; 78 By PSR4 ERE PR W3
SIREE SRR ARG, SRS | T R AR
TEARSE. UEH TR A O B 0 ) B
SRR, 7 BRG]k 32 AL S R 3R f) 52 )
K [R5 0 7 Y ™= R 2 T kA T ok R B —
FERYMERE .
24 MRFEREHBTLERRNERT

i IR Fy By 5 AU A RR (R ) 77 i I 2f
2 i A 0T , Al AR 27 L 0T 2 L8 Y
B iy EEOR, Ui i ) [R) I AE F, M F,,, AR AR BT 2R L



4 TR/ AR PRI 127 MHOCARRE S B R AT iy B N i MR AL A8 S 4Bt 995
*4 F,FF,, BEFHE~SFMMREIERBEXESH
Table 4 Correlation analysis of fiber yield and quality traits in F, and F,, ; populations
PR et o w5 éﬁfgj WA WL S
Traits POP BW LP FL FU FS FM
K4y LP F, -0.156"
F,.; 0.083"
R4 AR R FL F, -0.065" -0.245"
F,.; -0.168™ -0.476"
HFFRE FU F, 0.045 -0.103" 0.084"
F,.; 0.127" -0.003 -0.108"
WL U5 EE FS F, —0.04 -0.302" 0.465" 0.316"
F,.; -0.107" -0.415" 0.596" 0.057
iyl FM F, 0.330" 0.074" -0.213" 0.190" -0.301"
F,.; 0.324" 0.404" -0.463" 0.159" -0.465"
iR FE F, 0.064" -0.307" 0.440" 0.432" 0.547" 0.170"
F,.; -0.023 -0.244" 0.495" 0.088" 0.537" -0.036
" AE P=0.01, P=0.05 Z&51 (WU ), MM B
", At P=0.01, P=0.05 level ( two tailed ), the correlation was significant
5 B K T 38.00 cN/tex UM S M B 10 (£ 5),  31.50~34.10 mm , B 5aFE(E A 3.70~4.30, X LEHhf k)

X 10 4> M4 RHFE Fy #F 4R, W7 28 L5 B Ol 39.10~
42.00 cN/tex A4t 24K R 31.10~33.60 mm
I o BEAE A 3.50~4.80; 7E F,, 5 B4R 1, W7 24 b 5
JiF SN 38.40~39.30 cN/tex . £ 4 | 3B F- K BE Ky

x5 MBREKF,.F,,, tKAFEREF~ERA
Table 5 Performance of fiber quality and yield traits in F, and F,.; populations with high fiber quality

TEWT R LSRR A7 4 b~ BB 218 R0 B e (7
TR B A TR, AP R ARG EEK,
PR FIER A fh TR B S HARE , AR AL B PP At
TOLSHIR &R

e e BEe) e R gy BRIEE e ko)
Material number POP BW LP FIREE Cmm ) FU (cN/tex ) FM FE
FL FS
MBJ19002-001 F, 5.67 33.09 32.60 84.50 40.60 4.20 7.10
F,.; 5.52 38.26 32.40 85.50 38.70 4.00 7.00
MBJ19002-002 F, 5.08 33.33 33.30 86.60 39.80 4.50 7.20
F,.; 5.15 36.57 33.20 85.80 38.70 3.70 7.40
MBJ19002-003 F, 6.51 31.80 31.60 85.50 39.20 4.10 7.00
F,.; 5.44 39.25 33.30 86.10 39.30 3.70 7.00
MBJ19002-004 F, 4.76 33.78 31.10 84.40 40.50 3.50 6.90
F,.; 5.53 39.78 32.30 84.80 38.40 3.90 6.90
MBJ19002-005 F, 5.49 31.38 33.10 84.10 40.70 4.00 6.90
F,.; 5.36 37.41 34.10 83.50 39.20 4.20 7.10
MBJ19002-006 F, 5.79 35.08 31.90 85.40 42.00 4.50 7.00
F,.; 5.18 40.37 33.40 85.80 39.00 4.20 7.10
MBJ19002-007 F, 5.26 32.94 33.60 85.80 39.10 4.80 7.10
F,.; 5.10 36.95 32.90 83.90 38.40 4.30 7.00
MBJ19002-008 F, 4.66 36.06 31.50 86.20 41.50 3.70 7.00
F,.; 5.16 40.47 31.50 84.80 38.90 4.00 6.90
MBJ19002-009 F, 5.66 35.53 33.10 83.90 41.20 4.40 6.90
F,.; 5.21 37.94 33.10 85.40 39.20 4.10 6.90
MBJ19002-010 F, 6.42 32.63 33.50 84.70 39.10 4.00 7.10
F,.; 5.84 40.43 32.90 85.70 38.40 3.90 7.10




996 7/

A = 22 %

3 itig

WRAE 2 W SSAEE A Y, FLR Rl 28 H s 2
F PR . SR, B AL B 7 R R A TR R
Btk B WL R 5 4, IR 32 Sf 5 .+
B S A PR A AN AR 7 H R B 2 T T 5% 5 7
HRA MR 2 AR BB R DG G &R, P it
SR B PP D ) A 41 2 DA b T A e
FRAL ™t AT 4 i B2 B Fh TAEE (AR
1 25200 BRI 2 sGK Hf 156 FLE 5
HRR T 127 2428 FF 46 B 38 3K19 F, M F,,, 70 S
I, B FAE F, R F,, 5 B #E 5 L6143 510 41.31%
F128.43%, 4K 43 15 F, Kl F,, 5 o 10 8 2 H 4 43 1)
H0.77% F1 0.48% , £F 4 I 2 5B F #4178 F, Fl
F,. 5 WA 2% LB 43 51 0 61.38% FlT 69.55% , Wi 4
U BETE F, Rl F,, 5 HOEE 5 LU 53 51 42.12% Fl
61.00%. FIHT A B W52 AH o, sGK 1 156 x 14
Fr 127 JG AR B RERAE R AR 4 L P K
TR R B -, 0 3 R 3 0, sGK
H156 x HART 127 2458 S5 AR R IR S JL R AT B
A (1) BEESHIREE G RIS HARE A itk
ARG TR oA 2 A S R B, sGK
156 [IEEAS FR R BT 41 FIACAS HoR JIr 12 55 S de e
FrEERE, AR T 127 B B AN 6269 x Hnl1209 F,
RIS ARG 6269 x 69307 F,, B i i 5 & BLAL 5 11
MR 2 345 (2)F, FIF,, AR B B,
ZeRP OB IRG I] t; (3)sGK 1 156 A fr 127
AT A 18, BETE KRR RE W R AEXRCE RS, ©F
SEHE— R T sGK 156 x AR T 127 BEIR S
FAERBAEIG 7 5 48 = b BT Tl A BRI 1. ik
A2 T ST F WD, RN R AR 5 R R A
AR SEMA AR R R 25 5 AL BT IR S5 45 1 B
VERNE /I, 32 B IR 58 1) 5 W A, /)N T R A6 7 Mtk
L5 PR 5% 10 B AR 500 AH X B K, A7 B B8 1) 52 A,
Ko HEEREDPY RIS, E BRI A T
FEATAEA 7 B4 i, i PR S 3 i A6 1) R 2
FFE, B b 1 B B0 R0 2ok R, AT AR X B 42
BT A ME. TORFESE R, H
HE o [0 A o K 38 0 [ S M R AR 1) = i, B I
1E MEE AR AE A P . XF sGK 156 x A FF 127
() F, 1 Fy, 5 #EATAH G0 R B, R EE 5 K/ 7
F, 2 B0 3 A OG 76 Fy,, TP B B 0 35 1E
KA, AE F, Hb 55 9 55 8 T 24 L 53 B8 DGt 5 A %
PR, TE F,,, BEUR R 5 000 24 LU i 5 5 40 5 38 6 O,

S HST R S W IR A, B s A T K
3 B4 2 DRI RIS 1) 2 A o5 Jo ) i S 5 PR A7 A — 2 1)
WK X F, 1 F,, 5 B r=a ko 28, 2 4~
AR B8 B R o3 22 S0, Xk 1 10 SR8
SRR BT AR, B8 FREAR A R B A A3 n o FH L
e R AT RE A (1) B E AR E R = ik, 7
o BRI BRI B, A (2) R E M
K332 KA EABE R K, 38 1 2R (http: /
hz.z¢12369.com/home/ ) X JJj 52 KA AT ) &, 2018
4F 4 H 20-30 HIEFUREKE R 42.5 mm, 2019 4E[F]
) B 7K B R 31.9 mm, A 2% 10.6 mm; 2018 4F 7-8
HARBE & B Y OGS B B K 54 206.2 mm, 2019
AE[A Y R 187.3 mm, #H 25 18.9 mm, Ju L 7-8 H &
FRAE RO AE AL 0, A 3 Ak RS 97 A K AR AR E B, XoF
KA N U, WK i 2, IR K4 T
JBT, B 2 A 7K 43 7 e ™ S e AR 1 2T 4E R
U (3) W 4B J7 3R [ i K 25 5, 2018 4F F,
J BRI AL, 2019 4F F,,, A 2 BURR AT (R ) P i
30 Al LIRSt — 2 R R M AR AL S i
(] i 21 48 o A AE — o OMERE , X 5 AR
fﬂ??{éﬁ%#ﬁl 38-40 JO

AW T4 G F, MUF,, 5 19 3% B8, O i
10 > #1RE, By 24 1L 5 B 2 /& T 38.00 eN/tex , £F 4
b2 ER T 2 K B Y R T 31.00 mm, By v BEAE N
3.50~4.80, £F 4k i i R I S LB RaE , kAT
SERRBT I LA B 2518 40 (60 S LA ) By FE AR
SR, 3z 10 HL T by 1 AR A6 2T 24 5 Jo 7 £
[0 RE A BRI S FhRicili Bk B & Fh, fete
orag: 2| KV S = R O S RO N R TR P A OR= R i
HRNAZ PR 58 520, 33X 0 B 46 7™ 12 F1A 43 1) [A] 20
O RARME T O R RS A B R R
() 10 SRR, 45 A F Bk B B Fl 5 4y Al
HBh B A, USRS B TR AL 4T 4 & R Y )
B3 AR A7 5, IR BIARAE T 7 i (R0 e R Y
B,

SE 3k

(1] SREHE EMIGE, 22260, T, XA, ik F =, ikd s . bl
i A 7= ik B A 0P IR Y SSR AR T G B A3 BT . AR AE 22 R,
2019,31(5): 414-426

Zhang SJ, Tang LY, Li X H, Wang HT, Liu CJ, Zhang X Y,
Zhang J H. Association analysis of agronomic and yield-related
traits in an upland cotton ( Gossypium hirsutum L. ) germplasm
population based on SSR markers. Cotton Science, 2019, 31
(5):414-426

e U B (o L Ol O N O AN N i



4 14 SR/ INRAE  DETAR AR BT 127 AHOCZ A 43 B IR T 2 = RN i S MR s 228 S oM 997
MR, 2016 [12] Fros 202, 2%, L4, 28, ik, skis, he .

[7]

[8]

[11]

Guo Z. Construction of genetic linkage map and QTL mapping
of lint percent in upland cotton intraspecific population.
Chongging: Southwest University, 2016

Gapare W, Conaty W, Zhu Q H, Liu S, Stiller W, Llewellyn D,
Wilson 1. Genome-wide association study of yield components
and fibre quality traits in a cotton germplasm diversity panel.
Euphytica, 2017, 213 (3 ): 66

Clement J D, Constable G A, Stiller W N, Liu S M. Negative
associations still exist between yield and fiber quality in cotton
breeding programs in Australia and USA. Field Crops Research,
2012,28:1-7

Smith C W, Gwen G C. Association of fiber quality parameters
and within-boll yield components in upland cotton. Crop
Science, 1997,37(6 ): 1775-1779

SR, £ 2 E, E AR, RS A F SR [RIAR AL AT F
LRI LT . LR BLE, 2014, 46 (8 ): 29-32
Zhang X J, Wang A'Y, Wang Z W, Zhao J H. Comparative
analysis on lint percent and fiber quality of cotton harvested at
different time. Shandong Agricultural Sciences, 2014, 46(8 ) :
29-32

L IGetty, 2O, E B, R, XK B e 0T, RN R
RO LT AR 5 R 5 A5 PR T AR R A AT A BT 5
Wi ErEE AR, 2021 (2 ): 216-226

Ma X M, Li B C, Wang X, Zhao SQ, LiuY C, Han HY, Zhou
X F, Dong C G. Interaction effects of early-maturing upland
cotton varieties and meteorological factors on cotton fiber
quality. Xinjiang Agricultural Sciences, 2021 ( 2 ): 216-226
BB, IMIL, SRR I ORI 7 A E 4 R RIS RN 2438
P T T 2 b B0 Bk PR 384 . g UL 24241, 2006,
29(2):6-10

Jia Z D, Sun J, Zhang T Z. Diallel analysis of quantitative traits
of hybrid between Gossypium barbadense L. and G. hirsutum L.
using 7 substitution and introgression lines. Journal of Nanjing
Agricultural University, 2006, 29 (2 ): 6-10

FRERE RPN ) SRS ATHIUE. SRR . AR AL A R AR
3 5 SO R R R s A o L AR, 2006, 32
(7):1011-1017

Zhang P T, Zhu X F, Guo W Z, Yu J Z, Zhang T Z. Genetic
analysis of yield and its components for high yield cultivar
Simian3 in G. hirsutum L.. Acta Agronomica Sinica, 2006, 32
(7):1011-1017

ZEEE, T, £ I8, XNC, AT, B, 28508 . 270 kil
FRRN BT IR 2R AT i BT PER st A AR LA . A 38t
FEHERAA, 2019, 20 (4): 903-910

Li HQ,YuY,Wang P, Liu J,Hu W,Lu L L, Qing W Q.
Genetic diversity analysis of the main agronomic and fiber
quality characteristics in 270 upland cotton germplasm
resources. Journal of Plant Genetic Resources, 2019,20(4 ) :
903-910

MRG0, BB, EI0R0R , B . 27 A Rl A3 b 5
B I BRI S M R AT P RO B2, 2015, 43
(7):773-776

Sun Z G, Jiang Y L, Chen G, Wang J J, Yang Y B. Study on
main characters and clustering analysis of 27 new upland cotton
germplasms. Journal of Shanxi Agricultural Sciences, 2015, 43
(7):773-776

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

134 {53 [E Sl ARl BT 32 A 2R S 27 2 it BTk st 1%
AR AT . R L BT IREEAR, 2017, 18 (6): 1105-1115
YinHH,LiQZ,LiHT, Wang SH, Li T, Shang N, Zhang H,
Yang Z X. Analysis of genetic diversity of the main agronomic
and fibre quality characters of 134 foreign upland cotton
germplasms. Journal of Plant Genetic Resources, 2017, 18 (6 ):
1105-1115

MRAEIE T EHE SR/ SRERIE Bl ™ (22 B O
PR ER QTL A LA B AR AT . AR A2, 2000, 42
(9):3036-3047

Lin Z X, Feng C H, Guo X P, Zhang X L. Genetic analysis of
major QTLs and epistasis interaction for yield and fiber quality
in upland cotton. Scientia Agricultura Sinica, 2009,42(9):
3036-3047

XK . AR AL i BTG AR B 72 25 SR AR Hh 1 BT . A
TR, 2017, 39 (6 ): 38-40

Liu Y C. Application of instrumental public inspection data of
cotton quality in textile cotton blending. Cotton Sciences, 2017,
39(6):38-40

FARE . ML BT dE R A% B A TARCHRSE . i at
AU R, 2000

Yuan Y L. Inheritance of super fiber quality characters and their
molecular tagging in upland cotton ( G. hirsutum L. ) . Nanjing:
Nanjing Agricultural University, 2000

TN, R R UE, X, A, ER RO, 2R L
PR E Fh 70 47 U5 R . IR, 2020, 47 (5): 1-6,
12

Zhang X, Qian Y Y, LiuY, TianHY, Wang GE, Cui SF, LiJ
L. Breeding of high-quality cotton in Hebei province during the
past 70 years: a review. China Cotton, 2020, 47 (5 ): 1-6, 12
WAL, R R BT BRIGEE . AR AR LR e R AW L bt Bl
AL, 2016 31-64

Yu S X, Zhu Y X, Chen X Y. Fiber developmental biology of
cotton. Beijing: Science Press, 2016: 31-64
TERR R LB AT 2y . R TR TR AT AL B I oY
ey . P ERR 2B, 2018 (3): 19

China Cotton and Hemp Circulation Economy Research
Association. Research report on improving and ensuring cotton
quality. Chinese Cotton & Linen Industry Econcomic Research
Journal, 2018 (3): 1-9

XA AL J02-508 4 S5 I HE ARt Rt BT PR 1 g5t %
ARFETE . B IR, 2020

Liu X Y. Genetic variation of yield and quality traits in radiation
mutagenesis population derived from cotton j02-508. Taian:
Shandong Agricultural University, 2020

AR . AR X AR AL BT AR R . PEIZTAR, 2018 (1) ¢
24-29

Ye J C. A requirement of textile enterprises for cotton quality.
China Fiber Inspection, 2018 (1 ): 24-29

o [ 2 4 K 56 R . 2017/2018 4F J8 v [ AR AE B 43 AT 4l
W P ELFRE, 2018 (12): 24-31

China Fiber Inspection Bureau. China cotton quality analysis
report 2017 / 2018. China Fiber Inspection, 2018 ( 12 ): 24-31
FEAER, U, AR, IS, B, A R X 2 0, PR
Y, RS, RTHELL, LT 42 W B v AR IR, AR A%, Bl
JR . AR AE S B AR T 127 1 SRR L A E AR AL,



998

Seh
pUS

W f&

o
¥

Eild 22 %

[24]

2021,48(1):30-31

GongJW,Dai S, YuanYL,ShiZK,Ge Q,ShiYZ, LiuAY,
Chen S W, LiJ W, Shang H H, Gong W K,Pan J T,Deng X Y,
Fan S M, Li X X. Breeding and cultivation techniques of cotton
variety CCRI127 with fine fiber quality. China Cotton, 2021, 48
(1):30-31

Shen X L,Guo W Z,Zhu X F,Yuan Y L, YuJ Z, Russell J
K, Zhang T Z. Molecular map-ping of QTLs for fiber qualities
in three diverse lines in upland cotton using SSR markers.
Molecular Breeding, 2005, 15(2 ): 169-181

AR, TR L, SR, W 5K U, Russell J Kohel, A& 5% ff,
FEUUR AR ALZT 4 i ST PR i BB R E MERIE S . AL 4R,
2002, 14(2): 67-70

Yuan Y L, Zhang T Z, Guo W Z, Pan J J, Russell J K, Xiong
Z W, Tang S R. Genetic stability of fiber qualities in upland
cotton. Cotton Science, 2002, 14 (2 ): 67-70

SRR G, B E , I, XL 26 KR o okl
T Bl HOARZT 2k it SR SGIB A3 AT D I S S5 (A RE R4 . A
YA IR AR, 2021, 22(1): 214-228

Zhang S J,Li X H, Tang L Y, Wang H T, Liu C J, Cai X,
Zhang X 'Y, Zhang J H. Exploration of elite alleles related with
fibre quality traits in gossypium hirsutum L. by association
analysis. Journal of Plant Genetic Resources, 2021,22( 1) :
214-228

AW, R, E B MRS | AR ALZT 4k i BT B H] A2 1L
PGS AT . iAESAA, 2005, 17(2): 103-106

Li WM, Liu S E,Wang Z Z, Lin Y Z. Annual variance of
cotton fiber quality and influence by climatic-ecologic factors.
Cotton Science, 2005, 17(2): 103-106

B PVEIR, IR R L | IR XA LT 4 4y T
LERISEIR . AL A4, 2000, 12(4): 208-211, 221

Shan S H, Sun X Z, Zhou Z G, Shi P, Bian D C. Effect of
temperature on cotton fibre super-molecular structure. Cotton
Science, 2000, 12 (4 ): 208-211, 221

TEAAE WAt T, SRS 8, 54, AR, B, A
(7 A= A BAREE T Bl R e e DR 7t A SRR s A R0, e A AR
BT . PEARLER:, 2007, 40 (5): 1056-1063
XingZZ,YuS X,Guo LP,YeZH,Wang H L, Miao C D,
Zhao Y L. Analysis for genetic effect and heterosis of insect
resistant transgenic upland cotton crosses in different ecological
environments. Scientia Agricultura Sinica, 2007, 40 (5 ): 1056-
1063

WARELE , X142 22, S LA . BT R 2 R0 5T 2R 15 Bl AT i o ]
AR IERFI IS . ARAESR, 1994, 6(3): 151-154

Chen Z H, Liu J L, Nie Y C. Heterosis in upland cotton:
useness of breeding lines developed from primitive race stocks
( Gossypium hirsutum L.) . Cotton Science, 1994, 6 (3 ) : 151-
154

IV 2R, X e, A BB, B, sk, By =
it . AR EE A A S8 B TR LT 4 i B S PR A AR S gy
B . M AE2E4H, 2010, 22 (4): 319-325

Sun FD,LiJW,LiuAY, ShiY Z, Wang T, Zhang J H, Wang
S F,Yuan Y L. Analysis of genetic variation for fiber quality and
yield traits in an recombinant inbred population of Gossypium
hirsutum L.. Cotton Science, 2010, 22 (4 ): 319-325

PR, BRI, B RO X)) R A R, R
RO, XN %, S22 0, B0, RIBAL, JUT 48, s Ak . Mi4E

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

BC,F, 14 72 477 45k B it BT AR OGR4k 2 2L 43 #7 e QTL JE
B A E R, 2010, 8(2): 221-230

Liang Y,JiaYJ,Li A G, Zhang BC,Liu GP,LiJ Z,Shi Y
Z,LiJW,LiuAY, Gong J W, Wang T, Shang H H, Gong W
K, Yuan Y L. Phenotyping traits related to yield and quality of
BC,F, substitution lines in cotton ( Gossypium ) and their QTL
mapping. Molecular Plant Breeding, 2010, 8 (2 ): 221-230
TV, R, AR HEEE, T4, IR . BliE
AT LT Yk ity BT A AR DG PEAR 1 S 58 54007 . AL A0
2020, 32 (4 ): 348-359
LiTY,XuC,LiYM,GouCF,HongZ, DingM Q, Sun C D.
Identification and analysis of fiber quality and yield related traits
of interspecific ( Gossypium hirsutum L. x G. barbadense L. )
hybrids. Cotton Science, 2020, 32 (4 ): 348-359

TKAE . ARALLT G BT P R QTL 22 A 5 PR Z [l 1Y
WA AT . BB - PHALRMEHE R, 2019

Zhang Z. Genome-wide quantitative trait loci reveal the genetic
basis of cotton fiber quality and yield-related traits in a G.
hirsutum recombinant inbred line population. Xianyang: North
West Agriculture and Forestry University, 2019

B2 AR AT Y K AL S 00 B e S A 2 e st
gl BB, 2012

Shen X J. Water-saving mechanism and optimal irrigation
pattern for effective water use and high-quality of cotton under
drip irrigation. Beijing: Chinese Academy of Agricultural
Sciences, 2012

FORFE, HEEPEE | AU TR AR AL Bt s —— i T
C-D-C BRI ST . ITHRARALBIE, 2018, 46 (24 ) : 383-
386

Wang T X, Dong S T. Impact of climate change on China’s

cotton production-empirical analysis based on provincial panel
data. Jiangsu Agricultural Sciences, 2018, 46 (24 ): 383-386
RIMIR « R, OARIR - T, AR . AL aiih AR AL
T R A AR A SR T KRR, 2021 (1) 2 81-
85

Mamat K, Bake B, Qi J Y. Variation characteristic of water
requirement during cotton growing period and its cause in
northern xinjiang. Water Saving Irrigation, 2021 (1 ): 81-85
RIS, Lh—2 BRI, R . AR AL T4 PR SRR B
SRR LR, 2015,43(27 ):6-7, 10

Dai Y N,Ma Y X, Chen J X, Bai Y C. Dry matter accumulation
and its influencing factors in cotton. Journal of Anhui Agricultural
Sciences, 2015,43(27):6-7, 10

HFAOE, F U0, /R, ShIneity, 2255, A, BN BTk
TUPEIR Y Bl A R BT s A% 2 RIS . A s BRI
#l2, 2016, 17(3): 438-446

Dong C G, Wang J, Zhou X F,Ma XM, LiSX,YuY,LiBC.
Evaluation on genetic diversity of cotton germplasm resources
( Gossypium hirsutum L. ) on morphological characters. Journal
of Plant Genetic Resources, 2016, 17 ( 3 ): 438-446
R E, B RS0, B2, X B, AL, L
Jids, B, RARE . i BCF; M BCF,, , U R A4 i
5B RBITO AR B AL SRR, 2015, 16 (2) £ 257-
263

LanMJ,ShiYZ,GeRH,LiJ W, GongJW, LiuAY, Shang
H H, Gong W K, Wang T, Yuan Y L. Evaluation of fiber yield
and quality traits of chromosome segment substitution lines



4 3

SN < LB AR T 127 AROGIR B S0 B REIARET 2 7™ F L i 5

PR L AR T HT 999

[41]

population ( BC,F, and BC,F,,, ) from Gossypium hirsutum x
Gossypium barbadeuse. Journal of Plant Genetic Resources,
2015, 16(2): 257-263

KA R, A R, A, B RAR, RO, 2RO, 3R, X
L, TIELL, FiE, U 4 ZEA R Bl S (U B R R
( BCsF; F BCsFy, , ) 7= FIEF 4 5 PR IR R B PR . R4
WAL, 2012, 13(5): 773-781

Zhang J F,ShiY Z, Liang Y, Jia Y J, Zhang B C,Li J W,
Gong J W, Liu AY, Shang H H, Wang T, Gong W K, Yuan
Y L. Evaluation of yield and fiber quality traits of chromosome
segment substitution lines population ( BC;F; and BCsF;,, ) in
cotton. Journal of Plant Genetic Resources, 2012, 13(5) : 773-
781

Gutierrez O A, Jenkins J N, McCarty J C, Wubben M J, Hayes

[42]

[43]

R W, Callahan F E. SSR markers closely associated with genes
for resistance to root-knot nema-tode on chromosomes 11 and
14 of upland cotton. Theoretical and Applied Genetics, 2010,
121(7): 1323-1337

Jenkins J N, Mc Carty J C, Wubben M J, Hayes R, Gutierrez
O A, Callahan F, Deng D. SSR markers formarker assisted
selection of root-knot nematode ( Meloidogyne incognita )
resistant plants in cotton ( Gossypium hirsutum L. ) . Euphytica,
2012, 183( 1): 49-54

Semagn K, Bjernstad A, Skinnes H, Maroy A G, Tarkegne Y,
William M. Distribution of DArT, AFLP, and SSR markers in
a genetic linkage map of a doubled-haploid hexaploid wheat
population. Genome, 2006, 49 ( 5 ). 545-555



