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Abstract: A genetic linkage map with 88 loci from 6111 pair SSR primers was constructed using 188 F,
plants obtained from a cross between two upland cotton cultivars, which differ remarkably in lint per-
centage and have relatively high levels of DNA marker polymorphism. The map covered 666.7 cM
with an average distance of 7. 57 cM between two markers, or approximately 14. 9% of the recombina-
tion length of the cotton genome. Composite interval mapping was used to identify the quantitative
trait loci (QTL) in F, and F;,; family lines. Eighteen QTLs for yield and its components were identi-
fied including two QTLs for lint percentage, four QTLs for seed yield, four QTLs for lint yield, two
QTLs for lint index, three QTLs for bolls per plant, two QTLs for boll size, and one QTL for seed
index. These QTLs separately explained 6.9%~16.9%, 5.6%~16.2%, 4.8%~15.6%, 7. 7%~
13.3%, 8.2%~11.6%, 6.1%~7%, and 6. 6% of the phenotypic variance. Different QTLs affecting
yield traits were detected within the same chromosome region, suggesting that genes controlling yield
traits may be linked closely or the result of pleiotropy. The QTLs controlling yield and its components
were mainly dominant and overdominant. The molecular markers linked closely to the major QTLs
may be used in MAS (marker-assisted selection) to improve cotton yield and its components.
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Table 1 Performance of yield and its components for F, , F,.; families and their parents

E33

F, Faus

PR

P1 Pz Pl ‘Pz ?E E

FHE PRAEE . FE rdEE

FHR=E/g 24,56 17.61 6.95"

2.75~178.21 31.6 14.88

19.07~125.0 60.34 23.06

ElEg/g 11.14 5.79 5.35"* 1.15~30.55 11.81 5.74 5.29~47.65 20.48 8.7

&4/ % 45,22 33.3 11.92**  26.79~44,55  37.2 2.51  26.75~36.15 33.5 2.39
K /e 7.28 5.32 1.96** 3. 34~10.02 6.23 0.86 3.86~6.63 5.54  0.59
B s 12.53 7.27 5.26" 1.00~24.00 10.02 0.28 7.20~28.25 16.18  4.21
BE/g 3.53 4.97  -1.44** 2. 25~7. 52 4,63  0.84 3.58~7.59 5.75  0.81
Fi/g 8.83 11.15  -2.32** 5.73~16.37 10.53 1.42 4.87~13.60 11.01 1.18

£2 BRFR:REFERFEUMREREREANHEXER

Table 2 Correlation coefficients among yield and its components in F, and F,.; families

FR=& EwrEg ¥ Kk BHREH #HE Fik

FHREE 1 0.990" " 0.509** 0.266" " 0.897"* 0.227"" -0, 248" *
EWrEg 0.993** 1 0.612** 0.320** 0.878** 0.208** -0.297**
"4 0.14 0.242"" 1 0.528** 0.409** 0. 003 -0. 484" "
b i 0.210"* 0.248*" 0.397** 1 0.149 0.123 0. 486" *
B 0.637** 0.646 % x 0.196** 0. 091 1 0.211** -0. 267 *
#E 0.291** 0.280"* 0. 001 0.331"" -0. 022 1 0.12
FI5 0. 096 0. 054 -0. 376"~ 0.697"" -0. 068 0.327** 1

E:T=ZANE=A050 F, M Foo & BRBI WX RYG * %, RATE0.01 KFEEZE.
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B Fff 4 DNA 4510 BIE £ & Y, 4k
iric B E R Y RN . RPFRF.RE 24
REAE EAREG AR E, AR AEEHRE
HERAKZ R, B 6111 X SSR 5[ #xf H
TS MG, (KRBT 123 N BB H,123
ANEBNER 88 ME T BK N 666.7 cM.,F
YHEEH 7.57 cM B EE,. (NEEMAERERA
M 14. 9%, HIL, WS QTL KA 3R, T
RELHK SSR X H B4 Fhric xtHin % %8 £ J
WwEMRAEBHEN.

AR REABE A R ZRNTEY
BRI F, MR REE, B> THEIRE,
BERETSERERE.BE QTL & LKA T B4
MBI AMBEEHEN. ANE2AUBEE . F.u R AR
BAEMBREEMS F. BAREKRRE TRAMNE
b, — MR LB ER I m. B, [t
F. Fos REB AT QTL W R LER . A8
FRILBWE T 18 5= B RM XM QTLs, H
HF, BAREHE T 34 QTLs, Fos RRBAR

3 B FPRUANTERTEHBEEER QILs
Table 3 QTLs affecting yield and its components detected in F, ,F;.3

Bk R QTL & Rl fRiRXHE e LoD A D D/A PR gk
K4 F,; qlLP04 Chr4a(A4) BNL1053-NAU5418 4,01 2. 39 0.58 1.1 1. 89 6.9 Simian3
Fp.5 qLPO3 Chr3(A3) BNL226-MUSS162 47.5 2.02 -0.02 -1.98 97.03 16. 9 Shiduan5s
FH=E Fous qSY03 Chr3(A3) BNL226-MUSS162 41.5 2.92 -4.03 -17.88 4.44 16. 2 Shiduan5s
Fp:5  qSY06 Chr6(A6) NAU5434- NAU1093 0.29 2. 43 7.28 3.22 0.44 5.6 Simian3
Fp:5  qSY09 Chr9(A9) JESPR274- NAU3086 20.01 2.2 9. 83 -9.44 -0.96 12. 7 Simian3
Fz:3 qSY12/26 Chrl2(Al2) JESPR300-NAU3084 75.34 4, 64 8.32 -11.85 -1.42 10. 6 Simian3
/Chr26(D12)
B#=E Fes  qLYO03 Chr3(A3) BNL226-MUSS162 41.5 2.89 -1.57 -6.56 4.19 15.5 Shiduan5s
Fp.3 qlLYO06 Chr6(A6) NAU5434- NAU1093 0.29 2. 06 2.55 1.08 0.42 4. 8 Simian3
Fp:s  qlYO09 Chr9(A9) JESPR274- NAU3086 20.01 2. 43 3.94 -4.34 -1.1 15.6 Simian3
Fo:s qLY12/26 Chrl2(Al12) JESPR300-NAU3084 75.34 4,51 3.02 -4.56 -1.5 10. 4 Simian3
/Chr26(D12)
&g F, ql.I05 Chr5(A5) NAU1187-NAU1156 15.69 3.88 -0.46 -0.13 0.29 13.3 Shiduan5s
Fp:3  qLI10 Chrl0(A10) NAU2533-NAU2527 91.28 2.24 -0.04 0.48 -10.81 7.7 Shiduan5s
BB Fo.s  gBNO3 Chr3(A3) BNL226-MUSS162 43.5 2.42 -1.04 -3.16 3.04 16.1 Shiduan5s
Fs.3  gBNO09 Chr9(A9) NAU3086-JESPR274 22.01 2. 27 1.8 -1.38 -0.77 11.6 Simian3
Fz.3 qBN12/26 Chr12(Al2) JESPR300-NAU3084 75.34 3.39 1. 33 -1.83 -1.37 8.2 Simian3
/Chr26(D12)
B®E Fp.3 gBS10 Chr1l0(A10) NAU2528-NAU2532 30.3 2. 74 0.3 0.32 1.07 7.0 Simian3
Fp.3 gBS12 Chr12(Al12) JESPR300-NAU3084 75.34 2.39 -0.11 -0.35 3.18 6.1 Shiduan5s
/Chr26(D12)
Fi5 F,; qSI05 Chr14(D2) BNL3492-NAU3393 16.01 2.49 -0.14 -0.71 5.19 6.6 Shiduan5s
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Chr3(A3) Chr10(A10) Chr2§4(D8)
. 0.0 NAU2548 0.0 — 17— NAU1505
0.0 NAU11%0 %936 NAU2551 |&
- 27.7 NAU2550 49
NAU2528 To 36.8 NAU5031
33.5 BNL226 = @
cI=H={2 303 NAU2532 49.2 BNL252
<17 wussie2 T8 s He T% 30.4 NAU2529
NAT2538 |=
30.7 NAU2533 [p=
71.7 NAT483 NAU2527 =3 Chr1 (A1 )IChI"I 5(D1)
31.0 NAT2531
0.0 NATS107
31.5 NAU2534
Chr4(A4) 375 NAU2451 23 a2
0.0 BNL1053 ?{i 429 MUCS232 s NAU3337
12.5 NAUS418 T 476 NAU2776 -
3 P NAU2490 42.5 NATUS252a
32.8 NAUS436 51.2 NAU2317
55.1 NAT2353
ce 1 NAU2456h Chr5(A5)/Chr19(D5)
71.3 NAU2456a 0.0 NAU3012
80.2 NAU3127 93.5 NAU2560 3.8 NAU3269
81.8 NAU1366 0.8 NAU87%
Chr14(D2)
Chr5(A5) 0.0 BNL3492 Chr12(A12)/Chr26(D12)
NATI1087 183 NAU3393 e *
3;3 NAU1225 [ 21.8 NAU4024 £ * 3:2 ﬁigﬁgg
11 NAU828 = 45.7 NAU4986 |+ * 05 NAU1429
: NAU1230 50.7 NATS5008
12 NAU797 72.4 NAU2336 _
3.7 NAU1187 NATS803 0.4 NAUR032Z 2 = B =2
35.0 NAU1156 76.5 NAU3242 60.3 JESPR300 2 S o= o8
42.8 CIR062 75.7 NAU3084 " R N
5 5 % B
Chré(A6) oo Chr15(D1)
0.0 NAU5434 =2 -Z 0.0 —A NAU1536 Chr1 3(A1 3)[Chr1 9(D5)
0.2 NAU1093 =X 3
03 NAUST4 2 = 2.4 NAU2437a 0.0 NAU3522
- 8.2 NAT2437¢
0.8 NAUS5433 9.8 NAUS5330
Chr8(A8) Chr19(D5) LGt
0.0 X NAv 1369 0.0 B NAU2816 0.0 (|~ NAU747
: 4.5 NAU2894 24.4 NAU2984a
27.0 NAU2984h
Chr9
0.0 JESPR274 = Lo e
a
2l BRE Chr20(D10) LG2
36.1 NAU30s6 L© Mo Lo 0.0 NAU2540
. .
402 NAUS508 2.4 7§§ NAU2547 0.0~ NAU9SS
2.0 —— NAUT047 727 T NAU2SH LT AT

qSY.qLY.qLP.qLI.qBN.qBS.qSI 5| RpR FRFE . EB=E A4 KB B8 BEMTHRN QTL., i
KE 4R p 1-LOD #1 2-LOD QTL § & {5 X [ ; » Rl 4B irid
1 (AIB3EXAES SN, BEEHEEREEER QILs
Fig. 1 The genetic linkage map of (Simian 3 X Shiduan 5) F, generation and the QTLs for each of yield traits
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FEBR KB T QTL MW M3, A &3
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Chr6 CA6), Chr9 CA9) f1 Chrl2 (A12)/Chr26
(D12) A AH A X B I, an#E Chr3(A3) 43 FHrid
BNL226~MUSS162 2z [H 21. 2cM X [A] ] 43 B #&:
WaE1A~FHE~=' QTL.1 A~ M= & QTL.1
K4 QTL Al 1 A~ B R4 % QTL; 7 Chrl2
(A12)/Chr26(D12) 2 [ 6. 4cM X [H] P4 43 2] 4 )
FA1IA4THEZE QTL.1 A~ LK =& QTL.1 4
BRRAE QTL 11 MAE QTL, X AR
HRI—=EMRERSF T2 aE, Bl
Z BT BB AR L r kT H 2R B 3 R Rl P B i

RUOEATTREEFEVR—HEH. ROoERT
ENZAPBREHE, RMEDnRE KER
AR QTLs #EAH Rl 4o fa 4k X Bt b 0 % 4
A R IR E

ARG FEARAR NN 3 5 & FH™
B E RS VKT UK R RE B iR B
PAREEAR, MAES SESEMTHEERE
RUNBEZELRGE D, MFEE/RMBR 18 4
FEMER QTLs MBARM I RHA, B 11 A
QTLs REBEEA . BBRRATRMN 4. 8%~
15.6% ., A 74 QTLs R B EA, BRE
RIAERE) 7% ~16.9% . XU RS R HEB KA
EAREA N BRRERENREHN QTL fi
H. BTREERAMN™ ., kAKEEELHN
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QTLs FEFEA AR F IR H R, X & 4 B 4w
AIRERE AR B, 18 A~ QTLs A 5 4~ QTLs i
A% B R E B Ch R, 5 B QTLs i
27.8%:6 N~ FA A B MR, §H QTLs
33.3%:7 AR NE B MMM, 5 E QTLs i
38.9%. XUWHERBESEL=EWHEE
QTLs WER T RFTERANEHEABE 4
BB

BEIXEFMANM 3 5XTM1 F, . F,o XA
BEAA TR HLAE P B MOR QTLs #FE R A, =84
RE QTLs 7& Chr9(AD) JisE 4™ s Zhang Z
WM 15 XTo86 Fos REBMENK 2 MK
QTLs 43 B)5E fi7E Chr5(A5) il Chr6 (A6) |0
Shen Z ] 7235 X TM-1 RIL(E 4l A& R) Bk
¥ 2 A4 QTLs 4 B i Chr3(A3) Ml Chr9
(A LRV, EAEFNARNES 2 SAAKTF, #
s 1 AR B QTL B 7E Chr3(A3) L4
1ANFRFE . AEBEE L 1A RREEN
QTLs fefi 7 Chr9(A9) ¥ 1 4~F18 QTL =&
fi7E Chr12(A12) E ¥ 1 A FR& 8.1 4Bk
BEINANRELATFEUL I AKEH QTLs

FEfLFE Chr26 (D12) BB, AHFRBEN BN S
FEEMRAM XM QTLs FE 4% 7 Chr3(A3),
Chr6(A6), Chr9 (A9) B M Chrl2 (A12)/Chr26
(D12) I, BT LA R, Chr3(A3) ,Chr6 (A6) Al
Chr9(A9) Pl & Chr12(A12)/Chr26(D12) 1R 7] &
BEFEER QTLs B E £ X. E ¥ Chrl2
(A12)/Chr26(D12) & 3 4~ QTLs(4r 5 BT
FR.EREEMBRAE),LOD EHY KT 3,
R BEE QTL, HTFikZ2 IR MRIE, AR B
PIBRAFAAEFMBGN DM QTLs HEFMXRM
MR E . 7 Chr3(A3) F& MBI 1 4484 QTL
(qLPO3, @B FER A 7K 16. 9%) 5 Shen & 7F
Chr3(A3) L # ¥l 8] M 4K 43 QTL (R BY#E 3 435
BRENR,.EBRNERTRSHN 6. 77X,
11.14% 0 8. 0%) FR 7] B 2 AH [F] 5% B 9% % 9119 »
H A #8 5 8 B AR 18 NAU1190 #4i0H, &
el B 6 E% QTLs WL FTHRETE
K=t A R R A bR e B &, A v R gk
— 2538 i R K A PR B B R dn DH Chn 45 B A%
PORERRIL BHAEERAEEZFREEZ KK ML
IBE,

F4 XEUITFHRIEHEFIESHER

Table 4 The results of single-marker analysis for unlinked markers

HAR Frid ERS TEESE TEEHE T I % RS R?

F, NAU1522 K4 36. 2606 37.7478 -2. 9501 0.002 0. 0891
NAU5233 &4 36. 7869 37. 8462 -1.7876 0. 0387 0.0371

FHEEE 27.5503 35. 5008 -2.4796 0. 0076 0. 069

NAU2437b K4 37.8922 36.3534 3.091 0. 0013 0. 088
THEE 37.4952 30.2284 2.5203 0. 0067 0. 0603
T8 14. 2521 11.039 2. 9087 0. 0022 0. 0787
KIE 6.6288 5.9682 3.3213 0. 0006 0.1003
BB 11. 697 9. 7794 2. 6285 0. 005 0. 0652
JESPR42 FH=E 33.1831 25.738 2.4812 0. 0075 0. 0654

R 12. 4625 9. 4314 2.612 0.0053  0.072
BB 10. 1087 8.6316 1. 8271 0. 0357 0. 0391
NAU5347 #FH 4, 3841 4,7162 -2.1016 0.0188 0. 0344
BNL3034 BA#RBE 8.4634 10. 5948 -3.2575 0. 0007 0.0622
F.s NAU4942 FH=g 50. 8652 60.0433 -2.0332 0. 0229 0.1327
T8 16. 9831 20. 2428 -1.9143 0. 0299 0. 0504
BB 14, 2605 16. 9803 -2. 9085 0.0024 0.1092
MUCS546 F38 11. 4371 10. 4659 2.9311 0.0023 0. 1107
NAU5347 TFHE=& 59. 4256 67.5207 -1. 7485 0.0414 0.0241
BB 16.0249 17.4298 -1. 705 0. 0454 0. 0229
BNL3034 T#H=& 69. 2071 56. 6789 3.0485 0. 0014 0. 0569
BB B 17. 2848 15. 7432 2.0043 0.0234  0.0254
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