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QTL Mapping for Fiber Quality Properties in Lumianyan 15
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Abstract: In this study, the F, mapping population was assembled using the parents of hybrid Lumianyan 15 (613 and R55) to
construct a genetic linkage map with SSR markers using JoinMap 3.0 software. The QTLs for fiber quality propertiesin three F,5
subpopulations were mapped by the composite interval mapping method. A genetic linkage map included 116 SSR loci and 25
linkage groups, covering 892.25 cM and accounting for 20.05% of the cotton genome. The average number of markers per link-
age group was 4.64 and the average distance of markers was 7.76 cM. A total of 19 groups were anchored to the chromosomes
based on the results of previous studies. Based on data analyses, 46 QTLs were identified in three F,; subpopulations, including
16 QTLs for fiber length, 7 for fiber strength, 12 for fiber micronaire, 6 for fiber elongation, and 5 for fiber uniformity. Some
QTLswere clustered on chromosomes A 05, A 08, A;09, and D;02. The results revealed that some QTLs could be stably inherit-
ed and durable in different environments among the three subpopulations. These QTLs can be used for molecular breeding of
fiber quality traitsin cotton.
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Table 1 Statistical analysis of fiber traits of the three subpopulations of Lumianyan15 and their parents

AR o b F.s EA F,5 populations JEAS Parents

Subpopula- Trait By ESHGH B bR ER RE . pes
tion Range Mean Stdev CVI% Skew

A YK B 1 26.13~3136 28.72 0.83 2.89 -027 2931 2797

Fiber length /mm 2  2559~31.30 29.27 0.91 3.12 042 3029 28.60

L YEnm g 1 26.95~33.45 30.42 1.15 3.78 -0.19 3140 29.00

Fiber strength /(cN-tex?) 2 28.05~35.10 31.88 1.27 4.00 024 3350 31.10

F T 1 3.63~5.18 4.44 0.30 6.82 -0.15 412 466

Fiber micronaire 2 3.32~5.20 4,31 0.30 7.03 -0.06 4.15 4.43

LY R 1 6.35~ 6.95 6.64 0.10 154 -0.17 660  6.65

Fiber elongation /% 2 6.40~ 6.95 6.70 0.10 144 -0.24 6.70 6.85

HEST R AL 1 80.65~86.90 8514 1.02 1.19 -0.77 8370 86.65

Fiber uniformity /% 2  81.70~87.25 85.05 1.10 1.29 049 86.80 85.30

B LYK 1  2685~3154 2881 0.84 2.90 042 2931 2797

Fiber length /mm 3  25.36~29.70 27.49 0.84 3.04 -001 2815 2621

1Y iE 1 27.95~34.40 30.81 1.09 3.54 013 3140 29.00

Fiber strength /(cN-tex®) 3 26.07~35.97 30.75 1.62 5.27 021 3308 2685

FrEE 1 3.75~5.64 4.46 0.30 6.67 0.37 412 466

Fiber micronaire 3 4,93~ 6.13 5.53 0.22 3.94 -0.19 542 5.45

LY R 1 6.45~ 6.95 6.68 0.10 1.49 0.15 660  6.65

Fiber elongation /% 3 3.80~6.70 5.12 0.52 10.12 0.20 4.40 5.20

S REFE R 1 8250~87.20 85.17 0.93 1.10 029 8370 86.65

Fiber uniformity /% 3  8255~87.25 85.08 0.86 1.02 001 8460 8475

C YK B 2  26.66~3213 29.42 0.92 3.12 -0.09 3029 28.60

Fiber length /mm 3 2542~30.10 27.70 0.86 311 006 2815 26.21

1Y iE 2 28.05~ 35.15 31.74 1.20 3.78 -001 3350 31.10

Fiber strength /(cN-tex?) 3 26.12~35.62 30.67 159 5.17 029 3308 2685

FH T 2 3.24~5.28 4.25 0.30 7.05 0.04 415 443

Fiber micronaire 3 4.77~5.95 5.49 0.21 3.86 -0.33 5.42 5.45

LY R 2 6.50~ 6.90 6.70 0.09 1.32 -0.20 670  6.85

Fiber elongation /% 3 4.05~ 6.70 5.15 0.48 9.28 0.39 440 520

LS S 2  8L75~87.50 85.13 0.97 114 -0.38 86.80 85.30

Fiber uniformity /% 3 83.3~87.15 85.25 0.76 0.90 017 8460 8475

TR 1,2,3 4353 R pg e BRI h R LS L rhegz BRI JE s T e s, SR E AT
Note: Env 1, 2, 3 denote Anyang in Henan province, Quzhou in Hebei province, Ezhou in Hubei province, respectively.

Anyang and Quzhou belong to Yellow River Valley, Ezhou islocated in Y angtze River Valley.
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A~ QTL SRR Y2k H R55,

234 o, LR 6 M A QTL,
PRFRRIAS 1Y 1.74%~13.30%, H: ' gFE-16-1 fig
S AE L IEIA B 2 PR v ] i A I 1) 32 T
AHIEI YD BN, RN AU 5730 o 13.30%
12.82%, JEREMS FUE (5 1 QTL,, HArmy QTL H
RETE [F]— AN AR ) — A BRBE v AG i 2 BR T
qFE-16-1 Y RCEE R R H 613 /b, Haxy 51~ QTL
HYHEREE R 1ok RB5,

23.5 BEFFEEAEE, FERNE) 5 ST EERE A
QTL, fift B A8 51 3.06%~7.57%,, X4t QTL

HBEE ] — AR A — A FREE PR 2, QTL
FIRERER 2 1k A 613,343k H R55,

LEG SRR 5 A4 5L R PEIR QTL 43
Wras B, A 51 QTL BEFERI LA 11
IR R] B R 2, HDTER SR AR IS AR it
&, Hh 524K JEFCH 34>, 522 s B (EAH
KB LA, MR MK 14, BRE Rk
H 613, XL T ACASR b} 613 YT 2k it o i
AR R A7 LA 2R e

3 it
3.1 EAERSEERILEE
i TRl AR B AL LAl %S DNA AR 4
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Note: black, red, green, blue and maroon denote fiber elongation, fiber length, fiber micronaire, fiber strength, fiber unifor-
mity, respectively.

B 1 F,8k SSREBEIER QTL EIFER
Fig. 1 SSR linkage map and location of QTL from F, population
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Table 2 QTLs of fiber quality traits detected by CIM in F,; populations

o WRER e oA T Bk N AL
FEAR QTL  spops 06 WRERE] g IR e dm DA DURE e
Trait lation ENV Hanking markers /M A D R tion

NAU3823-NAU879 0 212 0.0502 0.0151 0.30 1282 613
DPLO133-NAU1369 179 15.88 02601 0.2694 1.04 3.66 613
NAU4064-COT065 38 13.89 -0.2312 04115 1.78 3.06 RS55

B gFU-4-1
Fiber uniformity gFU-4-2

TYKE QFL-1-1 C 3 NAU2985-BNL2646 59.6 2055 02504 0.1784 071 350 613
Fiber length  gFL-2-1 A 1 BNL3569-NAU5295 153 1325 0.1373 01904 139 141 613
QFL-3-1 B 1 DC40122-CGR5091 8 13673 -02793 03766 135 566 RS55
qFL-3-2 B 3 CRI151-NAU1187 131 1393 -0.3024 03422 113 6.16 RS55
QFL-4-1 C 3 DPL0906-Gh197 0 1263 03755 -0.3875 1.03 748 613
C 2 DPL0906-Gh197 2 1751 04512 -0.2784 0.62 1053 613
QFL-4-2 C 2  Gh197-DPL0133 96 13.16 03574 -0.1513 042 7.61 613
qFL-4-3 A 1 DPLO133-NAU1369 17.9 3755 0.6469 0.1556 024 2428 613
B 1 DPLO133-NAU1369 179 1826 0.338 02892 085 539 613
B 3 DPLO133-NAU1369 179 37.36 0.3970 0.1979 050 10.73 613
C 3 DPLO133-NAU1369 179 1851 05215 -02749 053 1531 613
qFL-4-4 A 1 NAU4064-COT065 255 33.37 04997 00871 017 1711 613
A 2 NAU4064-COTO65 255 20.85 04617 0.0168 004 1226 613
C 3 NAU4064-COT065  27.5 1593 04342 -0.1748 040 1063 613
B 1 NAU4064-COT065 295 34.11 05345 -0.0674 0.3 19.75 613
qFL-6-1 B 3 NAU4044aNAU2616 29.6 17.44 02749 0.0949 035 515 613
qFL-8-1 C 3 CGR6061-BNL1694 366 24.69 04798 0.1123 023 1064 613
qFL-8-2 C 2 CGR6061-BNL1694 417 14.86 02341 0.1920 082 298 613
QFL-10-1 B 3 NAU3052-NAU923 0 134 01970 01751 089 273 613
QFL-10-2 B 3 NAU923-MUSSI39 162 1202 028%4 -00122 004 598 613
QFL-10-3 C 2 NAU1047-DPL0O218 374 1833 04139 -0.1869 045 975 613
QFL-11-1 C 2 COT009-DPL0398 374 1968 -04684 03711 079 1217 R55
qFL-11-2 C 3 COT009-DPL0398 554 13.84 -04147 0.4958 120 1047 R55
AR gFS-1-1 B 3 Gh304-NAU3254 814 1251 06493 -0.1340 021 7.56 613
Fiber strength  gFS-3-1 C 2 HAU149-CIR062 384 1447 05013 00199 004 836 613
qQFS-4-1 C 3 DPL0906-Gh197 0 1155 07309 -0.7239 099 838 613
qQFS-4-2 B 1 DPL0906-Gh197 6 201 -02493 0.7637 306 216 RS5
qQFS-4-3 B 1 DPLO133-NAU1369 159 19.88 0.3465 02197 063 457 613
gFS-10-1 C 2 NAU1047-DPL0218 334 11.68 02120 02538 120 150 613
gFS-16-1 A 1 NAU3823-NAUS79 0 1698 05507 -0.0248 005 10.89 613
& TibEE qFM-1-1 B 3 NAU2218-NAU2427 414 1239 -01123 00745 066 1146 R55
Fibermicronaire gFM-1-2 C 3 NAU2985-BNL2646 56.2 12.77 -0.0664 -0.0065 0.10 508 R55
qFM-1-3 C 3 MUSS440-DPL0O300  63.7 1225 -0.0585 -0.0222 038 341 R55
gFM-1-4 A 1 Gh304-NAU3254 814 1159 00765 00278 036 29 613
gqFM-3-1 B 1 DC40122-CGR5091 0 117 00930 00782 084 422 613
qFM-4-1 B 3 DPLOI33-NAU1369 17.9 27.94 -0.0771 -00739 096 6.02 R55
gFM-9-1 C 2 Gh486-CGR6389 429 1483 -01134 00241 021 651 R55
gFM-10-1 B 3 NAU923-MUSSI39 142 1843 -0.1074 0.0643 060 1225 R55
gFM-11-1 B 3 BNL1421-CIR096 6 2392 01248 00454 036 1422 613
A 2 BNL1421-CIR096 6 1632 00966 0.0784 081 443 613
gFM-12-1  C 3 CGR6760-CIR253 0 12 -0.0885 00433 049 759 RS55
gFM-12-2 A 2 CIR253-DPL0024 88 14.05 -01173 00107 009 7.39 RS55
gFM-18-1  C 2 NAU4967-MUSS033 0 1683 -0.1407 02414 172 1045 R55
i gFE-1-1 B 3 NAU2218-NAU2427 514 2415 -01300 -0.2445 1.88 180 RS55
Fiberelongation gFE-1-2 B 3 NAU2457-Gh376 621 138 -0.1584 -0.1060 0.67 174 R55
gFE-3-1 C 3 CGR5091-NAU1225 85 13.33 -0.1938 -0.0010 001 692 R55
qFE-3-2 C 3 HAU149-CIR062 304 1557 -0.2097 -0.0248 012 888 R55
qFE-7-1 B 3 TMB1288-DPLO666 O 13.78 -02111 0.0547 026 7.80 R55
gQFE-16-1 A 1 NAU3823-NAU879 0 181 00544 -0.0110 020 1330 613
B 1
B 1
C 3
gFU-10-1 B 3 NAU1047-DPL0218 334 1753 03177 0.1265 040 682 613
gFU-14-1 B 3 CRI081-DPL0212 41 17.77 -0.2894 -0.4111 142 550 R55
grFU-15-1 A 1 MUCS375-CGR6151 0  16.09 -04227 -0.3588 0.85 7.57 RS55

TR 1,2, 3 4353 R Rg e BRI h R LS 3 rhegz BRI JE s T e s, SR s AT
Note: Env 1, 2, 3 denote Anyang in Henan province, Quzhou in Hebei province, Ezhou in Hubei province, respectively.
Anyang and Quzhou belong to Yellow River Valley, Ezhou islocated in Y angtze River Vadley.
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32 QTL Mz
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Mrk 8,76 LGL L [Rlif HAT 54 B | £F 45
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AR DX TE] N ] B A7 7 22 A VAR ) QTL,
NAU3823-NAU8T79 X [H] NAETE [R5 £F Ak JiE |
AT S QTL ;M ELIR] —#ric IX ] PN (A 48
PEIRAY QTL RICHIERY, A LMk QTL £
PN TR, X 0] AR5 MR 2 (8] A s AL i B
Ko Tl—FRic DX [6] PN B XL O 253 3 Al
P BEREASEIG I T XERE , R 43 AR ic k1 74
s R R BB B RS I, E T4 T
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A SRR T 2 B 4 LR AR NOZLE A%
JEARICE FEl QTL 2 (8] A AH B 52

QTL A M2 EE T MR TE R b 35 A% 2500 1Y
255, AR AR A] R I [7] 45 25007 1) S R o7 s A
MEARZN, S oh, FE PR 035852 858 25 A 52
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1) QTL FIREA FrAIA], X & i TR TEAR
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BEORE A F 22 25 AR SR R AR I RN (PR
WAE TR/ Kl FHE B 2 I &R
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oy Fhric st G S 1S A QTL B EAZAIR
il 7 HA S ROVAE,
33 AFHESRFREREERNRESHN—ESH

R AL BB RN st A% 1 81 T ELAK &)
ZRIIREE R RS, ST AmiC i B A ETE
SR BNTEA R FREE T AT LA E 1815 1 FLASUN 48
KW QTL, ABFFE ] H fifi AR 4% 2 Fh & A aF 15
SR R Fog ST B FEIA , B0 M T S 4R 4t T
A 5 AR, KB T 5 ANBEFEPIA R B~ L
IR SR T e A O ELRB AR R R I R A
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PRL MDA A 7 33 0 7 o5 A7 A 45 1A DGR I HL g
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NAU3823-NAU879 #rict X [8] A 4 4[] 137 (0.0)
KIS QTL AEMERE 10.89%2T 4k i Ji Y FE U AR
5 13.06% i K R Ay R A E 7, 75 LG4 L
DPL0133-NAU1369 47 itk IX. [8] P4 K i 21 i QTL
REfRBE 13.92002F 4 i () R AU AR 53 4.57%ET 4
S () FE TR R 6.02%27 B [ it % 1 AR S A
3.66%0%% 57 B8 B F AR K 1A RH A R
T ST 1 2T A TR 0 5 DR A R A i A
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] Esp s il 2 APtk ORGSR [ PR A ik —
SEM 2200, Bl —H Z25% . Ulloa S5 7% i A Fhla)
ZRAS AR T R BiARIC A42B1b [T AY 14 QTL
REMRRE 4.8% A/ RAUAS 7 24.6% 1 21 4 LE iR
BE AL F 11.5% 1 2.5% 15 BF 2 AU A S5
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