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Abstract: QTL mapping on the yield and earliness—velated traits of the sea-island cotton can facilitate using
DNA molecular markers in cotton improvement . More than 5200 pairs of SSR primer were used to screen the poly-
morphism between two sea-island cotton cultivars ‘Xinhai 3" and ‘Giza 82’ finally 107 pairs of polymorphic primer
were obtained. Using SSR technique with the 107 pairs of polymorphic primer 190 F,.; family lines derived from
the two sea-island cotton cultivars were analyzed which produced 120 polymorphic loci. Using JoinMap3. 0 soft—
ware a genetic linkage map of sea-island cotton with 74 loci was constructed which comprised of 22 linkage groups
covering 893 ¢M with an average interval of 12.06 ¢M between the two neighbor markers and approximately
20.12% of the whole cotton genome. Based on composite interval mapping. 21 QTL related with yield and earli-
ness traits of the sea-island cotton were detected. 12 QTL associated with earliness traits were respectively located
on linkage groups LG1. LG3. LG5. LG6.LG11.LG17.LG22 and 9 QTL associated with yield traits were respec—
tively located on linkage groups LG1.LG4.LG5.LG6.LG7.LG16.LG22. This research could provide valuable in—
formation for the molecular design breeding of yield and earliness in sea-island cotton.
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Table 1 Phenotypic variation of the yield and earliness traits in F,.; populations

Parents Fy.5 F,.; populations
Trait 3 82 (%)
Mean Skewness Kurtosis Max Min cv
( )BN 11. 63 7.31 10. 48 0. 66 -0. 00 16. 86 5.78 21
(%) LP 30. 50 35.79 34.00 0.01 -0.22 38. 00 29.00 4.8
(g BW 2.71 3.40 2.80 0.46 0.59 4.01 1.97 12
(g SI 13. 15 10. 42 10.77 -0.03 -0. 40 13.4 8.16 10
(g) LI 5.93 6.21 6.55 0.09 -0.33 7.94 5.12 9
(g) SY 31.26 23.21 22.29 0.53 1.05 42. 56 8.52 25
(g LY 10. 85 7.74 8.28 0.43 0.75 15.97 3.06 24
FFN 3.50 5.20 3.76 0.17 -0.50 6. 30 1.30 28
- (d) SF 50. 00 61.00 56. 00 1.04 0. 37 64. 00 52.00 5
- (d) FBO 67. 00 74.00 72.98 -0. 07 -0. 40 80. 00 65. 00 5
- (d) BOH 27.00 19. 00 23.49 -0.44 0.33 29.00 15. 00 13
(d) GP 134. 00 147. 00 128. 18 0. 68 0. 67 137.00 123. 00 2
2.2 4 NAU2820. NAU1102. NAU3045.
5200 SSR 3 Giza82 NAU3418 .BNL1655 2
N 60 60 1
107 F,.; o 22 LG1 LG22
120 SSR
2.4% . 53 67 22 LG2
o X 120 chrl 21
44 . 7 ~
36.7% o 24 3 20 99¢M 2 ~7
Giza82 . JoinMap3. 0 3.4 12. 06¢cM
74 N 1eM 54cM
22 ( 2) 74 14 893cM 20.12% - 46
6 NAU5120 o
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Table 2 66 pairs of SSR primer sequence

Number 57 =3 Forward primer 57 -3 Reverse primer
N4855 ATCTCTCTGCCCTCAAAATG TCCCACATTTGAACTTGCTA
N5116 GATTCGTGCTTCACCTTCTT ATGCCACCATGATCTTCTTT
N5163 GACTCCCACCCTAACAACAG TTTTGCAAGAATCCTTCTCC
N5146 ATCTCCATTCCCTCTCCTCT ATAAACGCAACGGATAAAGG
N5113 GTTTCGCAAGGTAAGGTTTG CCACAAGGTGATTTGATCCT
N5120 GCCACCAATAAAGCAACTCT TGCATCCTGAAGAAGAGACA
N3377 TGCAAGGAATCAAGTTCACA CTGATTGTACTTTGCGGGTA
N3405 AATAGCAAAGCCTTCAGTGC GAAGTGCAAAAACCGTACCT
N3418 TGTCCCTGGTTTTAGCTGAT TTTCTCTTTCTCCCACAAGC
N2156 CCGGCCATAAATATGAAAAC GGCAGAGGAGGAGTAAAACA
N2200 TCTCAAAATTTACACAGCATCC GCCTCGTATATCTCCATTGC
N5255 CCATTTTTCAGGCTATGCTT GTCCTATGCATTGATGACGA
N5371 CGAGACTAGAGAGGCTTTGG TCGTCTTCATCATTTGGTTG
N3386 GCTCACACAGATGGAGTTTG GAAGAAACCATGGGTATGGA
N5030 AAATGGTGCTGATTGAACCT GCTAGCTGTTTCGAATCCAT
N3791 AGTTTCTGAATCCCATTCCA TACGTTCCATTTTCATGACG
HAU078 AGTCCATGTTTATTCAGTCTGG GATTCAGCATTGCTACATGG
N4930 TAAACCATGTCCAACCCTCT GGATTGTCCAGTTTCCTTTG
N5169 GCGTTACCCCTTTGTAAGAA GTTGTTGTTGCTGGTGTTGT
N3306 ACAACCCAAGAGGACAAAGA ATAACCACAGCGACCACTTT
N3240 CGAAATGAGACAACCATTCA TTCACTCACGAAGAGGGTTT
NAU2562 TGTTCAAGTGGGAGAGTTGA AGGAAGTAGGGCTGGTTGTA
NAU2612 AAGACTCGGCTTCGAGTAAA GTTTGTGTTTGTGTGGCTGT
NAU2637 ATTTGCAGTCCTAGCTGTCC TGTTACTCCGCTCAACTTCA
NAU2690 TCAGGACACATTCATCTTGC GTTACGATGGCTCAACCTTT
NAU2692 AATCTTTCACCTGGGACTTG GGGTACAAATTGTCCTTTGAA
NAU2761 GACAAGTTTTTGGACCCACT TTCATAGAGGGGTTTTGCAT
NAU2820 TGCATCCTGAAGAAGAGACA GCCACCAATAAAGCAACTCT
NAU2862 CAACAGCATCAGCTGAAAAC AAGAAAACACAGCAACAGCA
NAU2863 TTGTGTCATTGTTGGAGGAG TAGCCATGCCATTTCTTACA
NAU2908 AGAGAGGAAACTGGTGATGG AAAGGTTCCTCGACATTTTG
NAU2916 ACGGTTTCACTTCTCAAAGC GAGATGGGTTTTGCTGCTAT
NAU2991 CACCACCCCTTAAGAACATT GTCCCCATTTGATCATTTCT
NAU3013 CGCCTCAATCTTCTCTTGTC ATCCACTGATCCGGTTTCTA
NAU3101 CCATCAACAACCAAAGCATA TTTGTTGTCATTTCCACAGG
NAU3103 ACAGGTCCCCCACGAACT CACCTACTGCTTGCCCTTAG
NAU3110 CCAAGGATATGAACCAAAGG CGTGAACACCATGTCAGTCT
NAU1102 ATCTCTCTGTCTCCCCCTTC GCATATCTGGCGGGTATAAT
NAU2251 TTCTCCAGTAACCAACAAAGG AAAATATCATCCCCGTCAAA
BNL169 TCACAAATAAAAGTGAAATTGCG GGCTGGTGACCATAAAAGGA
BNL387 GAAGGGGAATTTATAGCGGG AGAGACTCCCGCACTTGAAA
BNL3257 CAATCTGGGATCAAAAAAACC GGTGAAACATAGCGTGTTGC
BNL3413 AGAGAGGATATACACAAACGTGC TAAGGAGGAAGAGTGGCGAA
BNL3452 TGTAACTGAGCAGCCGTACG GCCAAAGCAGAGTGAGATCC
BNL3563 AAGCATAAACTTGACACAAGCC AATGGGCAAGAAAAGGGAAC
BNL3569 GCCAATCACCGAGAACAATT CGCTTATTGCCTTGATTGGT
BNL3626 GCGATCCAGGAGTCATGATT GAAAAGAAAATAGTGGTCAATTGC
BNL3982 ATCCCTCAGCAGATTTCCCT GGAAAGGGTGATGGTAGCAA
BNL1440 CCGAAATATACTTGTCATCTAAACG CCCCCGGACTAATTTTTCAA
BNL1599 GGCAGTTCACCTCGTATGGT CTCAGGGCCAAAGCTATGAG

BNL1516

AAATTATCAAGTTATACGTCTTAAATGG

TGCTGTTTGGGAAAGCTTCT
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Number 57 =3 Forward primer 5" -3~ Reverse primer
BNL1706 GCTAACTTGTATATGTTTTATTACACCG GAAGCAATAAGGTTGCGAGC
BNL3602 TTTTTTGGTTCTGTAACTCTCTCC TTTTTGCAAGTTAATCATAACGG
BNL1655 AGAATCTATCCCAGCTCGCA CCGAATGTCAAAATAACCCA
JESPR154 GTTCCCTCAGTTGCTCAGAAG GGAGGAGTTGGCAGAAAATAGC
JESPR236 GACTGACATGCAGCTTCCAG GGGGCTAAACTTGAAAAATGAC
MUSB0645 CTTGCTCCATATTAGCCCATT CAAAGCCGAAACCCATACAT
MUSB0831 GATCCTGCAGAAGAGGCTACC TCCTGGTGTGCTTGGTTCC
MUSBI1191 TGTGTTGAGACTGGTTTGGATGC GGGAACTGATTTGGATGCCCTG
MUSB1130 CCAGATCGACATCTTTGCCATCAC GCAAAACTGATGCTGGTCAACC
TMBO0858 GGATCGTCGGTGCTAGAAGA GGATCGTCGGTGCTAGAAGA
TMB2863 CAAAACAATCAATGGTTGCAG CAAAACAATCAATGGTTGCAG
TMB1922 AAAATGTATATGTTCTCTGTTTC AAAATGTATATGTTCTCTGTTTC
STV033 TTCTCCAGTAACCAACAAAGGTCC AATATCATCCCCGTCAAAGTCATC
TMDO3 GCATTGAAGGAAAAAGAAGAACC ATGCCTTGTTTGCTTGAAGT
TME 20 CGCAAACGAACCAGTACAGA GCGTCTACATTAGCGCCATA
2.3 QTL QTL9 7 7.5% ~
MapQTL5. 0 25.6% ; QTLI2
3 xGiza82 7 5.8% ~62.4%
21 QTL . QTL 3 1.
3 QTL

Table 3 QTL mapping for the yield and earliness traits on linkage groups

Trait L L.G Position Lop N.M A b (%) Var
BN qBN-LG22 22 28. 00 2.10 NAU3377 0. 60 .46 15.6
SY qSY-L.G22 22 11. 00 2.02 NAU3240a 2.48 3.85 25.6
LpP qLPLGI 1 57.91 2.00 NAU2690 0. 00 0.01 8.4
qLPL.G 44 4 20.79 2.18 NAU5030 -0.01 0. 0006 7.8
qLP-1G 42 4 39.37 2.21 MUSBI1191 -0.01 0. 0007 9.0
qLPLG5 5 24.54 4.00 NAU3418b -0.01 0. 002 10. 1
qLPLG 6 6 4.00 2.08 BNL1706 -0. 00 0.01 9.5
qLP-LG7 7 3.00 2.60 NAU2761 -0.01 -0. 003 7.5
SI qLIHLG16 16 42.07 2.74 NAU5120b 0.10 -0.79 12.1
FFN qFFN-LG3 3 9.00 2.88 NAU5120a -0.55 0.21 11.2
qFFN-LG5H 5 17.18 2.29 NAU3418a 0.21 -0.37 5.8
qFFN-LG52 5 40. 54 4.16 NAUS255 0.23 -0.90 21.6
qFFN-LGI1 11 10. 00 2.18 NAUS116 -0.17 0. 68 11.1
- SF qSFLG1 1 15. 00 2.65 BNL3626 2.62 3.41 57.5
gSFLG3 3 16. 00 4.26 NAU5120d .69 -0.55 14.9
qSF-LG6 6 14.22 2.15 TMB1922 -0.73 41.10 6.0
qSF.G22 22 12. 00 7.24 NAU3240a 2.67 4. 39 62.4
- FBO qFBO-LG17 17 68. 85 2.03 NAU5146 -0.97 .03 6.3
- BOH gBOH-LG3 3 15.00 3.08 NAU5120d 1.58 -0.34 11.4
qBOH-LG6 6 2.00 2.22 BNL1706 1.14 4. 11 .7
GP qGP-LG3 3 13. 00 2.05 NAUS5120d 4. 15 0. 05 .7
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Fig. 1 QTL distributions of earliness traits and yield traits detected by composite interval mapping in the linkage group
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