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QTL mapping of fiber quality traits in two lower generation populations of upland cotton
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(1. Henan Institute of Science and Technology, Xinxiang, Henan 453000, China; 2. State Key Laboratory of Cotton Biology /
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Abstract: [Objective] The purpose of this study is to map quantitative trait loci (QTL) related to fiber quality traits in upland
cotton. [Method] Using CCRI 679 with high-quality fiber and Nongken 5 as parents, we constructed a F, population with 200
individual plants and the corresponding F,; population, and five fiber quality traits of the two populations were tested. We used
6 688 pairs of SSR  (Simple sequence repeat) to screen between the two parents, and 149 polymorphic primers were obtained.
The linkage map of F, genotype data and QTL mapping of F, and F,; populations were carried out using the QTL IciMapping
software. [Result] A genetic linkage map including 119 markers, 28 linkage groups and a total length of 1 173.5 ¢cM (centiMorgan)
was constructed. Nine and eleven QTLs related to fiber quality traits were detected in F, and F,; population, respectively. These
QTLs were distributed in 11 linkage groups. Among them, qFL-D11-1 and qBT-D11-1 of F, population and qFL-D11-1 and
gMIC-D11-1 of F,; population were all located between DPL0062 and HAU0423. It was speculated that these loci may be
important QTLs controlling fiber quality traits. [Conclusion] Using multiple generations to map QTL is helpful to obtain
stable QTL loci, and the genes controlling fiber quality traits may exist in clusters, and these QTLs will lay a foundation for
mining fiber quality related genes and molecular marker-assisted breeding.
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2 Yt i B PR A2 SRl 22 R 4R S LR Y
B PR 1% G 0 2R B BE B AE AR AR 1Y 5 AL 2 R
RAE T FWAE . BEE AW HR B &R 38 i 53
Fhric i B & R AT A1 AKCE kR H AR A,
TS B H AR PEIR A Bl R, FEAR AR £ 4 i 1
JR 1% QTL (Quantitative trait locus, 5 & MR A7 15)
FENL b AT AN AT TR Z 5T . DHE AR
FAOLTT BEAF 5 772 ACA K 1 F, F Fo FEAK L
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AT QTL &7, K F] 35 A5 £F 4 5 i A 2 1
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A5 I FH i A 15 5 2T 4 5 &R AR T 679
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Xt 2 A5 SSR B X Fy M 47 B K 43 A1 AR
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B | X 21 4k K (Fiber length,FL) K i 44
5% ¥ 48 %0 (Uniformity index,UI) . W7 24 Hb i
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e, AT R 149 X Z B MEGI Y, 2B
2.23%. HIEXF Fy FEA A0S ARG I, A5 E T
200 S FAARAY 149 > 22 251k A7 0 B9 5 R R

AR5 B ICTE X 4 A D W4 . LGl Joik i &
TE A12 8 D12 I, LG2 JCik#fi 2 76 A08 =% D08
- ,LG3 M ETE A10 5% D10 |- ;2 4 &4
LG4 5 LGS Kneslie s e ik,

F1 FREFBEAERRERNOERES T
Table 1 Descriptive statistic characteristics of fiber quality traits in F, and F,; populations

LN A Parents BEIE O BIME Mok BObME Rz rE T W i
Trait CCRI679 NK-5 Population Mean Maximum Minimum Range Variance Skewness Kurtosis
oF o Ko 332 232 F, 2834 3340 2360 980 328 017  —0.11
FL /mm F,, 2948 3380 2455 925 323 0.08  —049
KRR 853 810 F, 8478 8800 8120 680 164  —025 —031
UL/% F,, 8507 8760 8120 640 123  —033 0.40
™
B 20 L 3 g 357 237 F, 3057 3880 2210 1670 773  —0.15 0.29 i
) 5
. 1
BT /(eN-tex™) F,, 3273 3930 2725 1205 392 0.04 0.23 "
Q
R 5.4 5.0 F, 496 630 300 330 034  —098 127 g
MIC 5
Fu 497 5095 410 185 013  —009 —028 ®
o
=)
TENIRE 7.0 6.2 F, 671  7.00 620 080 002  —046 0.97 8
BE /%

| 5.72 7.30 4.90 2.40 0.18 0.69 0.76
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Fig. 1

The distribution of fiber quality traits in the F, and F,; population
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Table 2 Mapping of QTLs related to fiber quality in F, and F,; populations

i N o PRICHIEE RSO RRAAE R
N FRICIX fi] N _
) QTL Popula- LOD ) Maker Additive Phenotypic
Trait . Flanking marker o .
tion space /cM effect  variation explained /%

FUERE qFL-A02-1 F, 2.64 BNL3545-NAU3903 6.2 0.504 4 6.074 6
FL /mm gFL-D11-1 F, 3.43 DPL0062-HAU0423 73 0.675 7 7.8455
qFL-DI11-1 Fos 437 DPL0062-HAU0423 7.3 0.713 1 9.795 8

qFL-L5-1 Fos 3.06 CGR5667-NAU3557  26.0 0.657 4 6.743 2

KSR qUI-A0S-1 Fas 4.84 NAU6611-BNL3977 16.5 0.168 9 9.013 3
UL/% qUI-D04-1 F.. 3.93  Gh322-NAU5046 30 —0.0212 6.904 5
qUI-D09-1 F, 2.78 CGR6692-NAU3915 2.9 0.462 0 6.394 4

qUI-DI11-1 Fos 2.82  Gh377-CGR5503 3.9 03803 4.8297

qUI-L2-1 Fos 320 NAU5129-Gh325 487  —0.4585 76528

Wi %4 L o qBT-A02-1 F, 2.64 BNL3545-NAU3903 6.2 0.720 2 54739
BT /(cN-tex™)  4BT-D09-1 F, 3.63 CGR6692-NAU3915 2.9 1.084 0 8.065 3
gBT-DI11-1 F, 3.17 DPL0062-HAU0423 7.3 0.986 9 7.5970

i bEAE gMIC-D11-1 F, 3.47 BNL3171-BNL3860 55.7 —0.407 4 48183
MIC gMIC-D11-1 Fas 4.43 DPL0062-HAU0423 73 —0.1398 103117
qMIC-L2-1 Fas 2.86 NAU2306-NAU5129  21.1 0.1133 7.797 3

qMIC-L3-1 F, 2.82 DPL0135-DPLO0319 40.9 0.303 2 3.814 6

W7 24 fif 4 % qBE-A02-1 F, 2.67 BNL3545-NAU3903 6.2 0.040 3 7.133 5
BE /% qBE-A09-1 Fas 3.62  Ghl11-NAU4093 7.5 —0.1549 7.4202
qBE-LI-1 Fas 3.89 NAUI1298-BNL1227 9.1 —0.1643 7.9139

qBE-L4-1 Fas 3.94  Gh638-NAU1042 289  —0.1487 8.784 9

T RO A TEAE 3R R G R LR Rk [ A% CCRI 679, T R RS A JE R ok A R AR B 5 45,
Note: A positive additive effect indicates that the synergistic allele comes from the parent CCRI 679, while a negative value

indicates that the synergistic allele comes from the parent Nongken 5.

LR B 3 A5 £ 4K B A OE Y QTLs, 43
e 3 AR, BT 6.074 6%~9.795 8%
FAARSE X6 QTLs Y8 RIE R X3k [ b A fir
679, X5 HHIT 679 1E K = 4T 4t K SR AR AH W)
&, H gFL-D11-1 & F, BER S Fo, BRI 5E
R I 2] | S A 5T A 1 R — R A 2 SR
b o 3 A — X BE QTL, B 17 £ 4k K 4 | F,
KT 2 LY 5 A G QTL(gBT-D11-1) Fll Fpy 1 54
TR A & QTL (gMIC-D11-1) W E AL #] 7% X
BN T —3 T % X Bebric 78 D11 Qe ok b

07/ L VA i (IS NS I - U2 LU e
NAU3127 .DPL0062 . HAU0423 BNL3171 75 %
BEDAZH HEAT O,k B0 U 5 35t A% 1R
FH—E0, FREUE T % X B N A 0 8t 1% 7 & 1
A

LA F) 5 A 5K R R 5 R IR RO G
QTLs, Hrit F, BEAR A 2] 1 A4S Fos BEAA A
MF] 44, 54 QTLs /i 1E 5 AR 3% A
iR T 4.829 7%~9.013 3% KA F  qUI-A05-1
fif R A S R ok, MRV (E R 0.168 9.
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x
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QTLs from F, population are shown with green color, and QTLs of F,; are shown with purple color.

2 EHEENES QTL E
Fig. 2 Linkage map construction and QTL mapping

fE 5 4 QTLs h ,Fys BE 1K (9 qUI-D04-1 #0
qUI-L2-1 W3O R o A SEAR A B 5 45 AR
kAR 679,

ARG I ) 3 > 55 L B AE DG Y QTLs, 3
A~ QTLs 2% A F, BHA 43 i 7 3 A AR 1Y i 43
B, X2 QTLs M B 1 5.473 9%~8.065 3% 3
RIAR S Hiih qBT-D09-1 fiff B¢ 1) 3¢ RIAR 57 5R o
K, HIMPERCNAE N 1.084 0, 3 N2 Fb i B A

K1 QTLs MMGRLIE I #2k [ T 2R A AR BT 679,
X5 AR 679 1F by A7 Ak B R A AR A
LA 2] 4 A 5 H v RE A AH G QTLs, L
2 ARHAF, BfR,2 kA Fu BEK, 44
QTLs 73 fi 7 3 D& Wil , fk B 1 3.814 6%~
10311 7% & B A 5, Hoh ok 3 Fo BEAK M
gMIC-D11-1 ff By R AV F A i K, HonPERL
N AE A —0.139 8, 4 4~ QTLs ' ,F, Bf 1A 1
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gMIC-D11-1 5 F,s #EK 1Y qMIC-D11-1 1y 3 &4
FEHSR A FHEALKR S5, HAKA PRI 679,

LA 2] 4 A 5 W 2440 K FAH Y QTLs,
Hi 1A% H F BEER,3 Ak A Fos BER, 44
QTLs 434G AE 4 AR B, iR T 7.133 5%~
8.784 9% My R A A S, H Pk H Fo A
qBE-L4-1 fiff F i) 32 AR S 8 d5 K, PR 2800 1A
3 —0.148 7, 4 4~ QTLs ", HA F, Bk
qBE-A02-1 (3803 K R A R A AR BT 679, H
RAEARRES 5,

3 9tk
3.1 QTLfraEpfaE

X LGRS, 7 24 8 PS5 Bl Vi 4 58 HE AR 11
2F 4 5O LR, 2 A 5 AR B 5 A AR i
NAUS5046 5 NAUS128 43 % 9 «& {7 2] D04 5
D08 Y {f 14 I ; Wang %5 VA A i s A RIL #F {4
TEF5riC NAU3127 fil DPL0062 8] % 5= %] T 1 4>
YK QTL A1 1 S sikEfd QTL, AWF5E
TEIX 2 AR ] %0 2 T3 2 A 2 R
& QTLs, HEF 4K & QTL 7£ F, fl Fos B h
PR R I E] , PR SIE T NAU3127 A1 BNL3171
1] QTLs Ay Al 4k  JL4y QTLs A WLAT A HE . A
)W 52 T s A B Y QTLs A7 78 ME LA B A5 % i B
%, — T Bl B & TIF &5 FAric i %
Z HAuE B R, B— w5 b 030 09 4 7 hnic e
AR AR EA AR QTL & 5%
M A5 K 5 JHL = A A W) F 5 vl o 0 61 i 7 i i K]
20 B RAL BRI, R % e Hh QTLs X Brths
AN
32 QTLEES S

22N [ P R 3 AN T 4G Y (] — PR AR
A F 7] — AN bR DX TR] P 156 B AT e A7 78 5 DR 3 40
WHE—HEZRIE ., XMAZERREY A
[ AN A R85 P 340 f2 A A Ak 8 25 2 E AR AR
FL SRR 4 T I ST R B 5 S 5 bR
CGR6764a iE#i) QTLs, X4t QTLs 5 4 4~k
A OG5 A AR B LG2 1Y NAUS189 A
NAU3377b Z [a] ki I 2] 4 A4~ 4% ) A 5] HE R
QTLs ; 2= U BH 45 I7E 2F 48 i Jot i 52 o 2 B 7 A~
QTLs B&7E LG17 | 32cM 4,6 4 QTLs R %

1 LG52 |23 cM N AR A B T QTL Mifk
SIS, JUIRTEF, R AL E 9 A
QTLs, A 7 4 Wi# /4, H b qFL-A02-1,
qBT-A02-1 il qBE-A02-1 47 bRic BNL3545
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