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MEEXFHAEEF, #AKATPLEA L — 2R, TURERK., LA 2 PR 3MFE
FEH#ARAABR EERLGE QTLA RN HE S AR TPTHAEKEEH A HABHRA
KRBT EAELRABGAPRATZR., TU A0 THREHHDABR T AR LA LK FHAT
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Molecular Marker-assisted Selection and Pyramiding Breeding of Major QTLs

for Cotton Fiber Length

DONG Zhang-hui, SHI Yu-zhen, ZHANG Jian-hong, WANG Shu-fang, LI Jun-wen, LIU Ai-ying,
TANG Shu-rong, CHU Ping, YUAN You-lu*

( Cotton Research Institute of the Chinese Academy of Agricultural Sciences, Key Laboratory of
Corton Genetic Improvement , Ministry of Agriculture ,Anyang, Henan 455000, China)

Abstract: TG41 and sGK156, two commercial cotton cultivars (lines), and HS427-10, 7235 and 0-
153, three elite fiber quality germplasm lines, were used as parents to develop three double-cross com-
binations, (sGK156 X HS427-10) X (0-153 X 7235), (TG41 X HS427-10) X (0-153 X 7235) and
(sGK156 X 0-153) X (sGK156 X HS427-10). Three SSR markers, NAU1043, MUSS497 and CM67,
which were linked with QTLs of fiber length and derived from 7235 or 0-153, were used to study the
effect of molecular marker-assisted selection and pyramiding breeding in the three combinations, re-
spectively. As a result, the fiber length showed significant differences between plants with and with-
out marker in the three combinations. This indicated that the effects of the three QTLs for fiber
length were stable in different genetic backgrounds and different generations. When selected the
plants with two or three markers, the fiber length of plants with two or three markers were better
than that of the plants with only one marker, and the fiber length was the best in the plants with all
the three markers. In conclusion, it is effective to increase fiber length through molecular marker-as-
sisted selection and the effect may be increased when more QTLs are pyramided in plants. It is neces-
sary to develop stable recombinant inbred lines of advanced generations which pyramid several fiber-
related genes to study the effect for pyramiding more genes.

Key words: cotton; fiber length; QTL; molecular marker; breeding
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WAES 45 R R B THRE R, B2 E
B, XA ELM, N L% G RENE, B
S5 RAEE XY AEERNE R %
MHBTHR R, FEEENEK, TEEX. AH
KERR R E AT A4 FREEHER,
FSNEHEERN . GES R FEER L RFE - KE
MEERNEHAHE, ZEFREHE2AIRENIE
B Z2ARET F SR KENPEAE LY,
SFRIREARN AT REEMHRT RGNS
SZREGEFELT LML A . ERTUMEEAE
BEE AZRENBEREMARLEFNEm, B
K F B, & FRAERE RER
B BEER HEE S TRIEERNERNE M
THEERZ H.EHERERAEL 4 & RMHEX
QTLs # @M 7E 4 Fhric 1 E b, X A bric 4
BlEBEM QTLRAFMRBET &4, LHE
FZUERHE, R P B RE, @M TREGR
HEMBR 7235 SHLEKEMEXH 14 QTL,
5 SSR #ri2 NAU1043 #81, BEERE 6. 3% E
RS, KBRS FEEM T K B ML
BH AR 0-153 SR FEMHRXK 2 1 QTLs,1
A5 SSR FRiE MUSSA97 #HH8, BEREBR7. 95 %

MREAE R, 5 —5 SSR #rid CM67 1 % 41,
BEMERE 7. 00N MERRLT R, BAT. M LALEKE
SFRIEHBRAEBENHRE. AU
sGK156,TG41, 7235, HS427-10, 0-153 X 3 74,
AR AELH T 3 A, FI X 3 ek
KX QTLs B9 SSR ARIZTEX 3 441 B
B, 41 4 VA i 4 4E K 4y Fhn 0 58 B i
B QTLs REBMHBE,

| B e S
1.1 ZBH#

sGK156 &% 4 B 2215 Bl MHL 241k, 5k B
ERF¥TERLETHEEARFRSL; TG B
T RIS Fp PR AT 41 B R, 4 R — R
T2 RMBEHAMAE R E N SR 4R R
PR RS B, LR R i PD4381 Al
Acala3080 gk R S RERE ; HS427-10 £33
B T3 R FEE P IER M 5T O B R A
KRR, EREERIEARTE, 7 HER1R 7T fER R
T Acala R, Z A B & £ 4F 3 A MK 4S5 0-153
K B )i K2, Ok T 0 A 5 il b A B9 2% 32 15
RER  FEBEFEMERERY .

Rl FREAHTHERKE

Table 1 Parents fiber length performance mm
E 4y sGK156 TG41 HS427-10 7235 0-153
2006 31.70%0.51 28.3710.11 31.353%0. 34 33.15%0. 26 29.1240. 20
2007 31.70%0. 31 28.9310. 27 30.7610.16 33.71%0. 38 28.5010. 29

RIS 5 AR AR A E AR R B T
((sGK156 X HS427-10) X (0-153 X 7235)3 (Popl)
((TGA1 X H$427-10) X (0-153 X 7235)7 (Pop2) ,
C(sGK156 X 0-153) X (sGK156 X HS427-10))
(Pop3)3 MR FEEE. 2006 4544 3 NEEMRE Fo A
TR T R % FE R E AR MBS B AR BT i B e
171 8 m,47HE 0. 8 m, BREEO. 25 m, FE A L 45 b 2
5 EEARER R RER K BH K BLK Ay B
B BHEAR BT Bk B 2 3HRAE 988 4~ BAk (Popl
344 #k . Pop2 385 #k.Pop3 259 #k) , Wt 3K B ik &F 4
KT, BEALHHER 265 A~ Btk (Popl 95 #k.Pop2 98
k- Pop3 72 #f) F 2007 477 % FH A BUARAT » & 20
TR sGK156 3 TG41 fE A . FRRIRIR R
BRKBRAE KBS SRR, R B sk 4
4. HEEEFRKXH.

BriCaR WAL Fy Bk K By BRAT AR 4E i AR 3
h B A O ) A HVIS00 250 52 £ 4 i
F AkAE SRR T FRiCBBEER Ry
B2, F, AT 48R R ERETRIE.

1.2 DNA REUE SSR #ric il

2006 4 7 A FE iR G HR BN 3E Fi BRI %)
Wt . SR B CTAB 2 # 8 DNAY!, SSR
BRIARZR A 10 pL, H A8 dNTP 5X10° mol, & 1E
REZ ¥ & 4 X 10" mol, & DNA 20 ng, &
Tag DNA B 48§ 0.5 U, PCR R B HR:95°C
FASHE 45 5394 CAF M 30 5,55°CIB K 45 s,72°CHE
f# 1 min,30 MEH,72°CLEMH 1 min, PCR 3§ H7E
Cycler-9600 H#47, PCR #1724 f PAGE / 4
Yo B A6 5 7 ¥k B AT AR T AR L

AFEARE 0-153 WEHFERKERRK 2
AFRIE MUSS497 F1 CM67 B3k B 7235 1 1 4
5K EAR KM ICE NAUL043 Chttp://www. cot-
tonmarker. org/) #E 47 #H Bh % B, R4 3 P SSR
FRIDTET B B R R T 45 3R, o 8 HAHE 81
QTLs EB—1 F, BHFHWE L. 458 F Bk
AR £F 4 5 B B S G, B A AR
B BEMR . B F Fo AT A 48 5 BB IE
BiE QTLs 7EA F R etk



(%] BEBRE MEAEKEEN QTLs WA FARCHUNRERR SRR 281

2 ZBRE59H
2.1 BN QILAFHRICHBEEIRERHERBE
R

i MUSS497 .CM67 #1 NAU1043 4§ 3 Mg
ILTE 3 WAL Fy B AT bR o B e 4%, 45
R 3IMRIETE SNMARTERME TR / TR
M PHAERKBEEEZRHTRA T EESIREE
K5 BB, 78 3 MR R F, REFTHE R
TCA B P35 4 4 K B AR F AR IS R s B
HAwig CM67 7 Popl F, 2R A TR BEK

S, bRiE NAU1043 7£ Popl F,f1 Pop3 F, £ R
RE T BEKFE,MUSSL97 #£ 3 MEEARK F,
ZRYBATEED EKFEGE 2,

A, i NAU1043, CM67 F1 MUSS497 %t
HAHBL M QTLs #47 BAR IR Bk % 6t , 72 3 4
AR A BT MR R A B B Bk
BEKE,FAGREF #HRPBIARIE. XF
H1,3X 3 > QTLs o] AZEAR R B A F AR i
ERE R A4 FARicH Bk EE e T2,

x2 BERIEHBAZERRIN
Table 2 The effect of single marker-assisted selection for fiber length

it B FHEA 4K E/mm BaGRROR/ 1 Z{H/mm P
MUSS497 Popl F, —— 31. 84 312
+— 32. 57 32 0.73 <0. 01
Pop2 F, - 30. 23 322
+— 30. 64 63 0.41 <C0. 05
Pop3 F, —— 31. 39 201
+— 32. 39 52 1. 00 <C0. 01
Popl F; —— 31. 59 82
+— 32.56 13 0.97 <0. 05
Pop2 F, - 29. 94 80
+— 31.23 18 1. 29 <0. 01
Pop3 F; —— 30. 60 56
+— 32.15 16 1.55 <0. 01
CM67 Popl F, - 31. 82 275
+— 32.25 69 0. 43 <0. 05
Pop2 F, - 30. 17 287
+— 30. 67 98 0. 50 <0. 01
Pop3 F,; - — 31. 41 133
+— 32.09 74 0. 68 <0. 01
Popl F, - 31. 49 66
+— 32.25 29 0.76 <0. 01
POP2 F, - 29. 90 70
+— 30. 12 28 0. 22 >0. 05
Pop3 F, —— 30. 74 47
+— 31. 32 25 0.58 >0.05
NAU1043 Popl F,; —— 31. 47 57
++ 32. 37 80 0. 90 <C0. 01
Pop2 F, - 29, 82 67
++ 30. 62 74 0. 80 <C0. 01
Pop3 F, - — 31.43 78
++ 32.52 35 1. 09 <0. 01
Popl F; - — 31. 47 22
++ 32.28 18 0. 81 <0. 05
Pop2 F, - 29. 78 16
++ 29. 98 16 0. 20 >0.05
Pop3 F, —— 30. 81 16
++ 32.17 7 1. 36 <C0. 05

2.2 FEMA QIL REHMERW

F§ CM67 #1 MUSS497 3t [E *F 3 M 3E Fy
BARBETHRICHBIRSEBE - YE A7 2 Mrid
AT EA B LA B & B4R IC R AR B A 4 K
EEK, AE 3 NMHATPZRARBTHREEF
3 2 MR ES RR A3 1 Mrig i e
L, PHA 4K EETE Pop2 Fi il Pop3 Fi H
EAE PR, 7E Pop3 Fy HEREKXA T BEFK
F(FE 3. FH 2N QTL WER A LA QTL %

B RG, B CM67,.NAU1043 F1 MUSS497 3
MRiEx 34 QTLs #ITR % FFE, ERE 3N
W F BEPEEREBEI T EERREE
KPP, HALERKEMBEE RWMRA R, £
Popl F, \Pop2 F; # Pop3 F; BARFaHERKER
W AHZEFT 1.76 mm.1. 09 mm F 2. 12 mm
GO, B, EdaFinigx QTLs #47
REnFE D EFmy REIEALER K.
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Table 3 The effect of two QTLs’ pyramiding for fiber length
B CM67 MUSS497 HFHEEKE/mm BA R /A 248 /mm P
Popl F, +— +— 32.52 14
- - 31. 75 275 0.77 <C0.01
- +— 32. 64 18 -0.12 >>0.05
+— - 32. 29 55 0.23 >0.05
Pop2 F, +— +— 30. 85 32
—— - 30.13 256 0.72 <C0.01
—— +— 30. 42 31 0.43 >0.05
+— - 30. 58 66 0. 27 >0.05
Pop3 F, +— +— 32.73 26
- - 31. 27 154 1. 46 <C0.01
- +— 32.04 26 0. 69 <C0. 05
+— —— 31. 77 47 0. 96 <Z0. 01
R4 3N QILs BREHRAW
Table 4 The effect of three QTLs’ pyramiding for fiber length
F=7N CM67 NAU1043 MUSS497 S E/mm B/ 4 248 /mm P
Popl F,; - - — - — 31. 47 55
+— ++ +— 33.23 3 1.76 <C0. 05
Pop2 F, —— —— - 29. 83 64
+— ++ +— 30. 92 7 1. 09 <C0.01
Pop3 F,; —— - — - — 31.12 59
+— ++ +— 33.24 5 2.12 <Z0. 05

HZEHBERFANE QTLs KB -EHE, FAt
B4 3MEiC MUSS497,CM67 #1 NAU1043
MBHHE 3 MEERF LY ALK FEETBEIHEK,
435014 33. 23 mm.30.92 mm F1 33. 24 mm,BHE
BT REREAEE CM67 f1 MUSS497 %4 2 Mrit i
MR AN B EE 2 MRt AR P A AR E
BEETHRESE 1 Mrig MRk, hikm L, A
MUSS497 .CM67 #1 NAU1043 & 3 Mrid 7
SFRICEHBR AT M, EERREER A K
N EER BT, HFREEN QTLs ZH
B B T R AR L T B2 B R K .

3 ik
3.1 QTLs BERMFRIEM

HAl, MR MEEAEKE S FRICEHIR
ERBERVRE. AARLR BRICH B EE
W, B N A AR A B T B AR B KA
HREFEEERKHMEFARBRALE, KEFE 1. 00
mm DT, BT A EE Y A E 2 e
45 FEM X QTL M4 Firici Bk & b 4 4
BERBHNEE, XTRSEEMERBEEETR
A—RERF., RERFTAFEAME RS HE4 M
B BB S R A &R, 30 sGK156, HS427-10 #1
7235 AR EEEE T 31 mm, XHAEHE K
RAEMHFTLRATFAERESAAKEM X QTL &
B QTL Z 4] BEIR 77 7E i AR e ) 1 #) %o & 4k
KEREMERN QTL, BixX% QTL Z [HH gk
FHEMEER, HERENE QTL kA il 2

QTL MM B e K INA B B . 270, 7EF A
o TARTE 5 Bl % 45 %o FR AE 41 4 & R R AT RS
B, G4 RA B — 2 B E R HE—
BE NS MMUBE R E S A0 485 A R
QTL B—MaHM@E#E.
3.2 SFRICHBEEEFENRERNE
AR BEE TR ILE RN R R ML T
PRI R AR B RN S I RS
B QTL #R2 T 5 H &S M iric, R W2 T
ILEMBSRE PR ANB AR HEE, X EE
REUTEREERN: (DREHRARER, BR
RS R HE S IR R R T i
WRE TEAMRICS BlnER OB, LHER
TE 45 2 R A BE B i 4 B B PL RS R, B
BT, OEFFIRICERENEIERY AT
REEEEREE, BT E B REFE B InERE
FER B R A M AR B AR, R R % QTL, X
FREE QTL W E A 5 KA & & —E KB
e, (DmT QTL 53 #.QTL 5 QTL [H
FELES BRTARRRE.ARERTLF
PRICH B BRI BOR . ST X RL_E R, 724 )R B
A FRILK QTL SRR PRI EER U T ILN
- (D4 E R AR R AR 3, F A Wk S %
M2 S5 Hin B E R QTL B & % & 81
BARic, DUREARIE S B R A B MR, (2
EREHER QTLHMLBE T, REKAC
S RERMES B AR EE A, AT QTL
ENEA IE SN A TR B EFRH. )
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ALBEEFLS M ERREFAGHBRELAAR
FEHH L. SRS ERESH QTL 5 QTL,
QTL SHJZ MM EAERAR e F&E QTL 4
BEGTRICHBIEREN S ERRETM.
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