¥4 € % ¥ Cotton Science 2013,25(6).471~477

R OELIMER L XBE, AFEE L EHER L, AISLL,E EF,
NREELBHE L, KER L, RER Y, T
LFEREARFRFEENBEARFR | EHEEHREAAREHERLLE /
VB 43 e B R AL W 8 520 E L, Jb 2t 1001935
2L A FE R E R ERE | F ER LR F AL K BT, T W & [H 455000)

> Kok 4 ok 5 6 QTL %A%
ﬁ@r@ Z={ L2

W, R H A A KA1 -, X A% sGKI708 x 0-153 41 4ty T 4 3 & % (RI) Kk A F, B (R4 d & (2009
) % A (2009,2010 4F )3 MNIRIE A T 8 ok 2 A 0fr et B R 3T QTL A2l , 3K A 18 N QTLs, H &, 74
Het B ABAK, R — 046~ 033 Z [, AN KA L A 5.86%~ 11.28%;11 N5t % 4 F A0
%, Jn MR 7 — 3.64%~ 3.20%= [A] , 7 AR iy & AL 4.68%~ 9.84%, X QTLs £ E i 25 5 (v %
BEIEREIANIOAN,TE) 16524 24) 18 F (1A 124) e KF LG49(L A /1) B, X 184
QTLs %, qPOB-16-2 7£ Rl # 1kt thy 3 NIR3E T4 #4 2 A M £ |, qCOB-16-1 ,qPOB-25-3 #1 qPOB-25-4 7£ Rl
B AR T WA RN 2], X QTLS 7 DA F F ot £4 B fnet B S8 o FARITH Bk,
KEBIR) fE AR, KA RBER, EAAR R ;LA %% % ,QTL

hES#S.5562.0353  XEEEME:A

X E S 1002-7807(2013)06-0471-07

Quantitative Trait Locus Mapping of Number and Percentage of Cracked and Open

Bolls in Gossypium hirsutum L.

LI Jun-wen'?, JA Fei?, SUN Fu-ding? LIU Ai-ying?, SHI Yu-zhen?, GONG Ju-wu? SHANG Hai-hong?,
WANG Tao?, GONG Wan-kui? JA Xin-he?, ZHANG Jian-hong?, YUAN You-lu? , HUA Jin-ping"

(1. College of Agronomy & Biotechnology/Key Laboratory of Crop Heterosis and Utilization of Ministry of Education/Beijing
Key Laboratory of Crop Genetic Improvement, China Agricultural University, Beijing 100193, China; 2. State Key Laboratory
of Cotton Biology/Institute of Cotton Research of CAAS, Anyvang Henan 455000, China)

Abstract: The recombinant inbred lines(RI) and immortalized F, (IF,) populations derived from the cross between Gossypium hir-
sutum L. lines SGK9708x0-153 were used to detect quantitative trait loci (QTLS) underlying the number of cracked and open
bolls (COP) and percentage of open bolls (POB). Field experiments were conducted in Quzhou, Hebei Province in 2009 and in
Anyang, Henan Province, in 2009 and 2010. QTL analysis was conducted by the CIM method. Seven and 11 QTLs, which ex-
plained 5.86%~ 11.28% and 4.68%~ 9.84% of the phenotypic variation of COB and POB, respectively. Three, two, one, and
one QTLsrelated to COB were located on chromosomes 25, 16, 18, and LG49, respectively; while six, two, two, and one QTLs
related to POB were on chromosomes 25, 16, 18, and LG49, respectively. However, no common QTLs were detected in the RI
and F, populations. qPOB-16-2 was detected in the Rl population in three environments, and ¢qCOB-16-1, qPOB-5-3, and
qPOB-25-4 were detected in two environments. These stable QTLs might be useful for molecul ar-assisted selection in future cot-
ton breeding programs.

Key words: upland cotton(Gossypium hirsutum L.); immortalized F, population; recombinant inbred lines; cracked and open
bolls; percentage of open bolls; QTL
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Table 1 The descriptive statistics of COB and POB in IF, and RI populations

S IF, RI Parents
e
Trat EVIS o P9 RO BoME O RE 0GR FE O mKE BME RE g PP PP
ronment  + g Max  Min SkewnessKurtosis Wto Max  Min SkewnessKurtoss  * 2 e

COB 09QZ 316+119 690 048 0.60 020 164090 550 013 093 156 188 104 529
09AY 306099 55 110 051 0.20 120 +0.73 413 000 104 133 079 138 4.08
10AY 484+187 914 168 037 -050 3.62=:1.68 827 064 047 -030 595 245 918

POB 09QZ 2306+9.26 6336 378 122 310 1356+750 5227 134 132 417 1497 1096 37.81
09AY 2421+:835 5422 822 0.67 090 1080+7.00 5142 000 170 587  7.32 1231 29.32
10AY 3352 +12.66 7624 1280 054 020 2598+11.97 6883 553 061 -0.07 4361 2515 59.90

2 IR ER BEMERHIIMEENTESTER
Table 2 The ANOVA results of COB and POB

Trsit  Variation IF RI
resources df MS F W% df MS F W%
cOoB G 97 7.69 557" 73.34 196 4.45 3.86" 57.08
E 2 194.72 141.07" 2 652.27 564.91"
GxE 194 2.05 1.48™ 390 191 1.657
e 294 1.38 589 1.15
POB G 97 439.19 6.11" 78.12 196 307.16 455" 69.30
E 2 6453.73 89.82" 2 25655.28  379.76"
GxE 194 96.08 1.34" 390 94.30 1.407
e 294 71.85 589 67.56

T P AT 4 AR 1K 3
Note; i% heritability; ** . significant at level of 1%.
23 FREGEXDH AN PR R BB AR B O ARG R K, Ut
TR, ARV 3 PRBERTME SRR BORI: 38 5 B OCHK SO B DX, P A
6] B AH G R B IR B B K, HPIMEIR 58255 (€ 3),
#®3 IR, BRI BHAMERHITEREREMEX
Table 3 The correlation coefficients of COB and POB in IF, and RI

. COB POB

e 09Qz 09AY 10AY 09Qz 09AY 10AY

CcoB 09Qz 0.48™ 0.35" 0.95" 0.49” 0.44"
09AY 0.64" 0.36" 0.49" 0.92" 0.43"
10AY 0.52" 0.49” 0.32" 0.30™ 0.92"

POB 09Qz 0.94 0.55" 0.46" 0.56™ 0.45"
09AY 0.61" 0.89" 0.46" 0.62" 0.45"
10AY 0.55" 0.51" 0.94" 0.54" 057"

2T =0 IR MG RE A E =0 RIFEREL, ** RORTE 1%KL,
Note: The lower left quarter shows the correlation coefficients between COB and POB in IF, , and the upper right quarter shows
the correlation coefficients between COB and POB in RI. ** indicates significant at level of 1%.
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C16(2 1) .C18(1 ™) H1 LG49(1 /) ; x4k QTL
B LOD {H . s A R i) 2 AR 543 3 o0
3.21~7.17,— 0.46~ 0.33 il 5.86%~ 11.28%, F:
1, qCOB-16-1(14.29%) 7E Rl BEA PN EREE T
BRI E] ; qCOB-25-1 {XHE |F, e R 3], Hofim
PERN R 0.33 4, RN 212 4, AR
6.39, T MR kL (R 4, 1),

114~ QTLs 5 POB #H¢, /3 fii £ C25(6 1)
(K 1) .C16(2 1) .C18(2 1) A1 LGA9(1 1) ;X
B8 QTL A LOD fH RSN i e 26 AU AE S0y
5 Ky 3.28~5.00, —3.64% ~ 3.20% Fl 4.68% ~
9.84%, 31~(27.3%)QTLs 7t 2 4~LL F3REE T 8

FasERIF]  Hrh gPOB-16-2(9.09%) 15 3 NFRk%
™ ¥ A] B R K E |, gPOB-25-3,qPOB-25-4
(18.18%) FE I IAEE F#k kil 2], gPOB-25-1 Fl1
qPOB-25-6 T |F, BeAG N 2], Hm MR8 5351
2.89%F11 —2.93%, 1%L N 4 5] A 18.92% FlI
8.66%, i MEFE4> K 6.47 Fil 2.95, Y330y i
PEAZ

qCOB-25-1 5 gPOB-25-1, qCOB-25-3 5 gP
OB-25-3, qCOB-16-1 5 qPOB-16-1, qCOB-16-2
5 gPOB-16-2, qCOB-18-1 5 qPOB-18-1. qCOB
49-1 5 qPOB-49-1 i TAH R 44 A - (AR ] X
], FLAN (A R /N 7l —3K, i 6 X QTLs
g 6 A M QTLs, W rlfiE 2 6 X Bk
B DR 15

®4 IR K RIBAMHELBIIERY QTL EMFER
Table 4 QTLs underlying COB and POB
QTL PTG (VAR Frig X [H] LOD WM RSk WPEE R
HFR 42 Chrom-  Position Flanking IR BN Ry KRS IDIA| BEE op-
QTL osome No. markers LOD A D R? /% ulation

qCOB-25-1 C25 0.01 SHIN-1131b~ NAU3298a 7.17 0.33 212 9.16 6.39 IF,(09AY)
qCOB-25-2 C25 25.21 BNL1440~ HAU892 322 -044 0.00 5.93 RI(10AY)
qCOB-25-3 C25 3111 JESPR215~ BNL3806b 3.60 -0.46 0.00 6.57 RI(10AY)
qCOB-16-1 Ci16 3751 CMO056~ HAU244a 3.44 0.04 0.00 6.87 RI(09AY)"
6.08 0.30 0.00 11.28 RI(09QZz)
qCOB-16-2 Ci16 48.31 DPL0511~ NAU2146 5.03 0.04 0.00 9.21 RI(09AY)"
qCOB-18-1 Ci18 0.01 DPL0922~ NAU2980a 321 -041 0.00 5.86 RI(10AY)
qCOB-149-1 201 HAU1952~ CGR5582 370 -0.04 0.00 6.70 RI(09AY)"
qPOB-25-1 C25 0.01 SHIN-1131b~ NAU3298a 8.37 293 1892 9.84 6.47 IF {09AY)
qPOB-25-2 C25 20.91 Gh478~ NAU5463 338 -364 0.00 7.14 RI(10AY)
gqPOB-25-3 C25 3111 JESPR215~ BNL3806b 393 -006 000 692 RI(09AY)
397 -3.30 0.00 6.75 RI(10AY)

qPOB-25-4 C25 43.81 CGR5115~ CGR6932 421 -0.07 0.00 7.08 RI(09QZz)
328 -0.05 0.00 5.81 RI(09AY)"

gqPOB-25-5 C25 52.81 NAU2611~NAU3298c 393 -007 000 664 RI(09QZ)"
qPOB-25-6 C25 60.81 BNL1047a~ Gh449 455 -2.93 8.66 4.68 2.95 IF, 09AY)
qPOB-16-1 C16 3951 CMO56~ HAU916a 304 007 000 581 RI(09QZ)"
qPOB-16-2 C16 4831 DPLO511~ NAU2146 500 008 000 860 RI(09QZ)"
3.38 0.05 0.00 6.06 RI(09AY)"

3.70 3.20 0.00 6.45 RI(10AY)

qPOB-18-1 C18 0.01 DPL0922~ NAU2980a 371 -3.09 0.00 6.37 RI(10AY)
qPOB-18-2 Ci18 10.31 NAU2980b~ NAU5262a 381 -351 0.00 8.41 RI(10AY)
qPOB-149-1 201 HAU1952~ CGR5582 403 -0.08 0.00 7.04 RI(09Q2)

§: MO A T EAE 3R BGOSR IR T 0-153, [ 2 2K T° sGK 9708 * 3Rk I 2 it S J5 (R BUE AT QTL 4347
§: positive effect demonstrates the favorable alleles are from the parent 0-153, otherwise, the favorable alleles are from sGK9708;
* indicates the phenotypic vaue in related environment has been transformed by Lg(phenotypic valuet+1) due to non-normal dis-

tribution.
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