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Evaluation of Yield and Fiber Quality Traits of Chromosome
Segment Substitution Lines Population( BC, F, and BC; F,., ) in Cotton

ZHANG Jin-feng,SHI Yu-zhen, LIANG Yan,JIA Yu-juan,ZHANG Bao-cai, LI Jun-wen, GONG Ju-wu,
LIU Ai-ying, SHANG Hai-hong, WANG Tao, GONG Wan-kui, YUAN You-lu
( Cotton Research Institute ,Chinese Academy of Agricultural Sciences/ State key Laboratory of Cotion Biology ,Anyang 455000)

Abstract: Two generations of CSSLs ( Chromosome Segment Substitution Lines) , which were derived from a
cross of the upland cotton ( Gossypium hirsutum L. ) CCRI36 ( Chinese Cotton Research Institute 36 ) as the recipient
parent and the island cotton( Gossypium barbadense 1.. ) Hai 1 as the donor parent,were used to evaluate the pheno-
typic traits related to yield and fiber quality. Compared to the recurrent parent in the same year,the variance ranges
and genetic variation coefficients of all traits in populations were very large. In 1942 BC,F;individuals, the largest
lint percentage was as high as 49.57% ,and the lint percentage was 71.78% higher than the recurrent parent. The
peak value of fiber strength was 36. 5¢cN/tex. In 658 BC,F,., ,the maximum values of fiber length and fiber strength
were 32.25mm and 32. 2¢N/tex, respectively. The transgressive rates were 47.57% and 40.27% for fiber length
and fiber strength. The correlation analysis showed that it had positive correlation for yield and fiber quality traits
between the two generations, but the negative correlation between fiber quality and lint percentage still existed.
These results indicated that there were abundant genetic variations and individuals with good yield and fiber quality
in CSSLs,the materials were stable and consistent in two generations. However, it was still difficult to improve fiber
quality and lint percentage simultaneously. In this study, many materials were provided , which could be further used

for QTL fine mapping, gene cloning,and molecular assistant pyramid breeding.
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Table 1 Descriptive statistic characteristics of yield-related trait and fiber quality traits in parents and the three populations

LERIN 2L Y REAR PR BoME BORMH WZE BRIESERIEN(%) ERRE O WE RE
Traits Populations ~ Date Sample Average Min.  Max. Range transgressive rate (%)CV  Skew  Kurt
B (g) BCsF, AR 2009 1942 4.03  1.82 6.8 5.06 14.93 20.22 0.61 1.58
BW BCsF BRIESRR 2000 658  4.22  1.88 6.5 4.62 21.12 19.77 0.8 2.9
BCsFy ,#R1T 2010 658  5.33  3.94 6.75 2.8l 37.99 8.25 0.05  0.81
rhR T 36 2009 18 4.84 4.01 5.61 1.6 - 9.09 -0.36 -0.15
T 36 2010 32 5.48 5.08 5.94 0.86 - 3.97 0.2 -0.67
1 2009 1 3.46 - - - - - - -
i1 2010 1 2.79 - - - - - - -
KA (%) BCsFi BUEEERE 2009 1942 40.17 26.82 49.57 22.75 71.78 7.25 0.15  2.88
LP BC;sF BRIERR 2000 658  39.78 28.83 47.8 18.97 66.71 7.76  -0.09  1.55
BCsF5  #K17 2010 658 33.6 23.7 39.8 16.1 30.09 7.18  -0.64  1.03
AT 36 2009 18  38.61 37.5 40.06 2.56 - 1.77 0.45 -0.5
TR T 36 2010 32 34.95 31.36 37.22 5.86 - 3.35 -0.91  2.15
i1 2009 1 30.03 - - - - - - -
i1 2010 1 32.28 - - - - - - -
K (mm)  BCFL BUBR 2009 1942 27.24  22.41 32.19 9.78 34.96 4.99 0.12  0.27
FL BC;sF BEIEIRE 2009 658  27.83  23.59 32.19 8.6 54.86 5.54 -0.11 -0.18
BCsF5  #R17 2010 658 28.48 25.4 32.25 6.85 47.57 3.85 -0.01  —0.0006
T 36 2009 18 27.74 26.51 28.49 1.98 - 1.8 -0.66 0.6l
R T 36 2010 32 28.56 27.68 29.6 1.92 - 1.68 -0.03  0.08
i1 2009 1 30.13 - - - - - - -
i 1 2010 1 30.90 - - - - - - -
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PR 2L B REARE P BoME BORME W2 BREEARLE(%) TREH WE EBE
Traits Populations Date Sample Average  Min Max Range transgressive rate (%)C.V Skew Kurt
YRR %) BCsFs SUARR 2009 1942 81.98  74.5 86.7 12.2 33.52 2.32 -0.28  0.04
FU BCsF, #EIEEAFR 2009 658  82.45 74.5 86.7 12.2 44.83 2.43 -0.49  0.29
BCsFy BRTT 2010 658 82.82 77.6 85.8 8.2 20. 06 1.21 -0.49 1.24
TR T 36 2009 18  82.87 80.9 84.4 3.5 - 1.1 -0.28 -0.22
P 36 2010 32  83.68 82.1 84.9 2.8 - 0.75 -0.3 -0.06
11 2009 1 84.10 - - - - - - _
i1 2010 1 83.201 - - - - - - -
R BCsF; BHBE 2009 1942 3.65 2 6.19 4.19 21.63 15.99 -0.17  0.05
FM BCsFy BEIESRE 2009 658 3.69 2 6.19  4.19 26.29 14.78 -0.13  0.71
BCsF5  #K17 2010 658 4.23  2.96 5.42 2.46 48.63 7.91 -0.36  1.21
P BT 36 2009 18 4.08 3.47 4.49 1.02 - 7 -0.92  0.27
AT 36 2010 32 4.28 3.96 4.62 0.66 - 3.31 0.26  0.43
1 2009 1 4.95 - - - - - - _
i1 2010 1 4.79 - - - - - - -
PR AR (% ) BC;F, LAk 2009 1942 6.29 54 7.9 2.5 39.44 4.36 1 5.38
FE BCsFi #hEEBLE 2009 658 6.34 5.4 7.7 2.3 53.5 4.32 -0.17  1.22
BCsFy ,#R1T 2010 658  6.59 6 7 1 62.61 2.25 -0.22  0.05
PR 36 2009 18 6.34 6.1 6.5 0.4 - 1.55 -0.66 1.1
T 36 2010 32 6.55 6.4 6.7 0.3 - 1.16 -0.35 -0.11
i1 2009 1 7.20 - - - - - - _
i1 2010 1 5.90 - - - - - - -
LR (cN/tex)  BCsFs BERRK 2009 1942 26.57 21.4  36.5 15.1 22.76 8.48 0.49  0.07
FS BCsF BRIESRR 2000 658  27.74 21.4  36.5 15.1 48.48 9.92 -0.08 -0.61
BCsFy BR7 2010 658 28.65 25.2 32.2 7 40.27 4.65 -0.06 -0.29
AT 36 2009 18 28.23 27  29.3 2.3 - 2.94 -0.33 -1.39
TR T 36 2010 32 29.05 27.7 30 2.3 - 2.17 -0.55 -0.43
i1 2009 1 35.3 - - - - _ - _
i1 2010 1 33.9 - - - - - - -

BW 8 ; LP . K3 FL: [P0 IKBE ;FU L - 4R S BE SRR FM: S S B R FE P 43 FS W RL LS BE R 1)
BW :Boll weight;LP:Lint Percentage ; FL.: Fiber length ; FU ; Fiber uniformity ; FM; Fiber micronaire ; FE :fiber elongation ; FS:Fiber strength, respectively,
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Table 2 The fiber quality performance of part of CSSLs in BC,F,and BC,F;., populations

WATS RO EORREIERL DoubE KR BIRIIREE RIR(BARRS) RS ESFETRE DR MK Wig R
Lines KE(mm)FL  (%)FU  {HFM (%)FE (cN/tex)FS  Individuals KB (mm)FL (% )FU {5 FM (% )FE (cN/tex) FS
9109004 32.06 82.10 3.80  6.70 31.3 9095236-12 30.79 82.10 2.51  6.40 28.9
9109017 30. 47 82.10 3.69  6.60 29.9 9095239-3 30.75 84.40 3.43  6.90 32.7
9109045 30.10 83.80 3.96  6.60 30.3 9095244-2 31.17 84.60 4.18  6.70 35.1
9109046 30.01 83.90 4.06 6.70 31.7 90952447 30.06 85.30 3.94  6.50 32.7
9109048 29.80 84.30 3.91  6.60 31.9 9095244-16 30.25 83.90 3.22 6.60 31.6
9109134 30. 64 84.00 3.84  6.90 32.2 9095263-4 30. 14 84.20 3.95  6.60 32.4
9109162 30.45 84.60 4.15  6.60 31.3 9095268-11 29.40 85.60 3.91  6.50 32
9109166 30.57 83.70 4.00 6.70 31.6 9095269-1 31.08 85.10 4.29  6.70 33.2
9109221 29.75 83.00 3.55  6.70 30.2 9095280-8 29.20 84.40 3.48  6.70 34.2
9109351 29.82 82.50 4.01  6.70 31.2 9095307-4 30.31 83.90 3.04  6.60 30
9109355 29.63 83.10 4.31  6.70 31 9095307-18 30.41 84.60 4.18  6.60 31.4
9109407 30.47 83.30 4.18  6.60 29.4 9095317-4 31.32 83.20 2.98  6.60 30.5
9109433 30.69 85.80 4.10  6.80 31.8 90953235 31.31 85.60 3.25  6.80 34.5
9109438 30.97 83.40 4.05  6.70 30.8 9095323-18 30.53 82.40 3.62  6.60 32.7
9109476 28.62 82.20 3.60  6.70 31.1 9095330-16 30. 44 84.00 3.62  6.80 34.5
9109492 29.60 83.20 4.46  6.90 30.9 9095333-18 27.78 83.30 4.29  6.60 31
9109517 31.05 83.50 4.04  6.70 32 9095339-18 31.41 85.90 3.30  6.60 31.6
9109581 30.76 83.30 3.65  6.60 30.6 90953533 32.19 86.20 4.04  6.40 30.8
9109598 29.45 83.30 4.21  6.80 30.3 9095356-4 30.61 86.20 4.54  6.80 31.4
9109687 30.25 85.50 4.73  6.80 30 9095373-7 29.01 86.30 4.85  6.70 31.9
FART36 28.56 83.68 4.28 6.55 29.05 HR T 36 27.74 82.87 4.08 6.34 28.23
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Table 3 Correlation coefficients among fiber yield-related and quality traits with populations
PR U T4 (i Koy RREEOPIREE BSTEERSEL SRR fhRE
Traits Populations S| BW LP FL FU FM FE
T BW BCs F L Hibk -
BC, F, Bkt Bk -
BC, Fy. , BRAT 0.302*
&Ky LP BC, Fy BLBRLBE - -0.206
BCsF, Pk Btk - -0.225*
BCs Py  BRAT -0.512* -0.025
g :Tﬂg R BC Fy £ HL b - 0.295*  -0.277*
BC, F, kit Bk - 0.285*  -0.370 "
BC; Fy. , BT 0.200 ** 0.065 -0.385*
ISR FU BCFs SRR - 0.262™  -0.108 ** 0.584 ™
BCs F, Phik ik - 0.265™  -0.250* 0.697 **
BC,Fy.  HRAT 0.098 * 0.019 -0.118* 0.336 ™
T EAE FM BC; F 2 bk - 0.498*  -0.002 0.120* 0.269 **
BC, F, Hkik Bk - 0.440 ** 0.025 0.071 0.239 ™
BC; Fy R -0.189* 0.104 ™ 0.376™  -0.357™ 0.106
K& FE BCsFy MLk - 0.126™  -0.176* 0.341™ 0.343* 0.148*
BCs F; Bik ik - 0.225™  -0.331* 0.605 ** 0.613* 0.179 *
BCFy. R 0.126* -0.046 -0.265* 0.606 0.409 ** 0.004
WrZILLBRE FS BCsFs SRR - 0.327™  -0.295* 0.742 ™ 0.506 ** 0.214*  0.511*
BC F; Hhik Bk - 0.297™  -0.402* 0.794 ** 0.669 ™ 0.122™  0.740™
BCsFy K17 0.258 ** -0.019 —0.443 " 0.795 ™ 0.460 ™ -0.420"  0.675*
*.0.05 B FEKF; ™ .0.01 BEAKF;SL T, FHE
*.0.05 significant level, ** ;0. 01 significant level ;SI;Seed index, The same as below
BICERRBCER AN W IEARDC, 5 SRS . BRI,

FIAEARSE, SRR L B A 3 ARG
3 ANHEMR R AP BRSS9 AR S A T 1) B 7R
JEAR—EHh, 55 Al 2T 4 i 5T 1R AR 2 2 R
FAOC, XU I [ 25 4 B 7= e MLET 2 it o P R AT 9%
FEEL IR ME . BCSF,  MRATHEMR P, 748 5 B B H
SRR R OG5 A B R AR R A

2.2.2 AMitKBEEZEFEMRKMT4ERHRER
RIMEKMES T X 658 > BCF, FRBRIEAR 5 A1 I
() BCFy, RATREMAY 32 27 PR £ 48 ) o 1
ARBIASCAEBEAT 70 A, PR PR A PR S 1 2 35 I
(K 4) , WP AU R B A B i — 2L
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Table 4 Correlation analysis of fiber yield-related traits and quality traits among BC;F,and BC,F,,, populations

N BT Koy LEETIRE ESTERE o pE R i % VT4 L
Populations BW LP FL FU FM FE FS
BCs Fy BLRE—BCs Fa  #R1T 0.206*  0.565 0.432* 0.209 ** 0.385™ 0.301 * 0.368 **
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2.3 CSSLs ##4H H E R B IR

MR A 1 A0 IR F B BH (2 A £F 4
L S5 A, HL ) S 70 e I A R 7R 3 P 1L T
W SO ORI XY
TEXT BCSF,,  BRAT Y FH (] R AL 4 v e R, R 43 #k
TR B S SR EEA AL, F 70 BRAT PR R A | 3R

x5 WAEFEFMIX CSSLs MR RRRI

IR T S A R A AR, b R BB A A T R S
REYA 9109003 55 20 17, R\ A AL 25 MR 1A
9109014 45 24 17, RIL AL EB AR A 1 17
(9109548 ) , FHAG JEIH-HIR A9A 9109048 45 10 17,
WA FRIRRI S B 2GR, R 5 50 T HA
SRR S> BCSF,, SRAT IR S BRI B

Table 5 The performance of fiber quality traits in some CSSLs with specific traits

WA NS SIS | i (E W24 L 3R B W CHME)  REECTERKE SrikRE R
Lines K (mm) FL FM (eN/tex) FS Individuals (mm)FL FM (eN/tex) FS
9109003 28.41 4.31 29.2 90952369 28.59 3.87 29
9109006 29.38 4.11 30.3 9095236-12 30.79 2.51 28.9
9109143 29.26 4.14 28.6 9095264-14 28.25 4.20 29
9109175 27.91 4.79 26.9 9095264-19 29.53 4.10 30
9109338 28.93 4.46 28.9 9095304-16 28.74 4.74 27.2
9109513 27.97 4.73 27.5 9095305-2 26.77 4.20 23.8
9109014 27.92 3.82 28.1 9095238-11 27.87 3.60 28.7
9109054 29.10 4.30 29.9 9095239-1 28.21 4.18 29.5
9109097 32.25 3.87 31.7 9095239-3 30.75 3.43 32.7
9109165 28.95 4.61 28.8 9095239-6 29.50 3.50 31.7
9109628 28.53 3.75 27.6 9095262-6 28.80 3.80 29.2
9109548 27.06 4.50 27 9095347-8 24.34 3.20 23.8
9109048 29.80 3.91 31.9 9095244-16 30.25 3.22 31.6
9109061 28.72 4.16 29.7 9095245-11 30.06 2.93 33.4
9110166 29.04 4.58 30.3 9095269-1 31.08 4.29 33.2
9109176 27.62 4.22 29 9095269-5 27.46 3.70 30.7
9109673 28.12 4.03 29.6 9095370-18 25.17 4.20 23.8

M )25 |7, CSSLs A1 RF R A7 5 88 45 15 1
MEARRIEPRAR S AR 58I A 22 05, A (e S A i)
Pefa i i Bt E O X R R AT LIAE N B A fRid
PEAR B0 BT, 1 98 T ki MRS 9 38 1 JE Al

3 i

AR AL G Hac i s g ik B &
T KRS EY) B % (AfER AL L g
kA B R R g TGS R L
FRUER TM-1 Rl 7124 #9588 T —EMEY AR R B
ARfe 2 (R B A ™ B HET W B A AR S e Tl
A, ARGV PG R B U R R R 22 44
SEAA A 7 KT RVRVR %) R BT 36, bR SE AR R
LR G R S R 1 X RETE R B IR AT
() b AR [T, v 3R A B R RR I i e ik

BRI R AT DB o i R A, AR
(] ) FH Bl AR 2 s B eh AR BT 45 AR R DA
M1 A ARCE AR T 5 — B R Ak R Bt
Z U AT R RENE

RIS RF W BC,F, BAkk & BC,F,, #RATHf
BHAATE & WL 22 AL A R L 5 5
R s BREOARTR] (AR IRD ) 7= i T 2T 2 5 S M DR A 3 A
XK, WA AR R LA i A e 2 5 AR PN 5 Ptk
[i) S A k2 TE AR DG, 5 A o3 Bt d 2 AUAF G, U RH AT [+
ek aéﬂ&mﬁ MR, (EL )25 2 B2 4 5 i 5 K 4
IR NS R el ol AR U R e
FH—3,

W E A IR TR B 1 AR AL s 5
iz | il H= g Gl MR AL TR A — 2P R
TR R PR AR AL B AN A — A5 10, AR
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TS EE, Y2 BRI F R R, R
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