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Primary QTL Mapping of Upland Cotton RIL CRI-G6 by SSR Marker
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Abstract: Two typical upland cotton (Acalal517 and Dezhou 047) were applied to construction of in-
traspecific recombinant inbred lines (RIL). The agronomic trait of RIL were studied. The trait differ-
ence of two parents were significant or extremely significant based on field investigation. The agro-
nomic trait performances of the RIL completely matched the heredity characters of multi-loci quantita-
tive trait. The polymorphism screening result of molecular marker indicated that the genetic relation-
ship of two parents was near. So it was difficult to construct the high density linkage map using the
RIL. But the RIL should raise the accuracy when it was applied to the gene location study. 51 SSR
markers were assigned into 15 linkage groups. The total length of the linkage map is about 504. 05
cM, covering 10. 08% of the whole cotton genome. 15 QTLs were detected based on two years agro-
nomic trait data, including three concerned with earliness, seven with fiber quality and five with yield
trait. Seven SSR marker tightly linked with the QTL site were valuable to the marker assisted breed-
ing.
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Table 1 Performance and analysis of quantitative traits in the RIL population and its parents

= RIL R
BR P, P, MMEZE  PHE RAEE FE  RE  BE RME BAkE 204
1 2 ¥} CVY%
BEEY 6.67 4,27 2.40* 6.14 0.97 0.93 -0.11 -0.41 3.50 8. 40 15. 74
ﬂ%@a 50 39 11.00** 43.89 1. 58 2.5 0.47 1.82 40 51 3.6
FiEH 75 59 16,00~ 70.93 4. 33 18.79 -0.17 0.12 59 82 6.11
lﬂ:%ﬁ@i 128 105 23.00* 127. 89 10. 69 114.29 -0.4 -0.81 105 151 8. 36
iﬁﬁﬁ?ﬁfﬁ$ 66 96 30.00" 81.67 18. 8 353.49 -0. 98 -0.15 30.75 100.00 23. 02
FEHBEHEE 28.21 28. 34 0.13 28.5 1. 47 2.17 0. 36 -0.19 24,97 32.54 5.17
BRI 85.4 84.8 0.6 84.69 1. 07 1.15 -0.21 0.14 81.70 87.90 1. 27
ETREE 5.52 4,07 1.45%* 4. 33 0. 59 0.35 0. 04 0.55 2.27 6.32 13.6
g2 6.1 6.8 0.70" 6.76 0. 35 0.12 0.16 0.53 5.70 8. 20 5.11
Bk reg 28.05 13.4 14,65~ 17.52 4. 93 24.33 0.51 1. 96 1. 48 36.17 28.16
&4 37 33 4.00"* 35.81 2.74 7.51 -0.09 -0.68 29.17 42.74 7. 66
T8 11.1 9.9 1.2 11. 74 1. 55 2.4 -0.03 -0. 27 7.60 15. 30 13.2
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Table 2 Correlation coefficients among main quantitative traits in the RIL population

MREH FFBN DFS DFF BOS PPSC  UHML Ul MV EP LCPP LP
1. 000
FFBN
R 1. 000
-0.387* 1,000
&3 DFS
e -0.571** 1,000
-0.401** 0.288** 1.000
DFF
AR -0.829** 0.678"* 1,000
-0.263** 0.189 0.394** 1.000
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R -0.657** 0.301** 0.857** 1.000
-0.245** 0.222* 0.322** 0.382** 1.000
I PPSC
RHLE -0.526** 0,203 0.781** 0.851"* 1,000
It s ) 0.021 -0.007 -0.062* -0,084  -0,061 1.000
& UHML 0.124 -0. 04 -0.143  -0.217  -0.071 1.000
-0. 041 0.12  -0.082* -0.136™* 0.025** 0.354** 1.000
Ul
B EHY 0.332 -0.099 -0.314 -0.374 -0.402 0.647** 1,000
0.114~ -0.03 -0.026" -0,211** -0,137** -0.297** 0.009 1.000
MV
S 0.216 -0.191  -0.213 -0.271* -0,370** -0.577** -0.029 1.000
-0.059  -0.03% 0.031 0.088 0.127** -0.524"~ -0,349™* -0.0003** 1.000
i & EP . .
-0.018  -0.099  -0.064 0. 255 0.195 -0.532** -0,543 0.159 1.000
LV 38 b 0.084 0.026 -0.023 -0,167 -0.206 -0.041* 0.114 0.248** -0.107 1.000
# LCPP 0. 348 -0.387 -0.265 -0.152 -0,282* -0.248 0.078  0.440*  -0.087 1.000
0. 069 -0.165 -0.035** 0.055% -0,009"* -0,404** -0,199** 0,328"* 0,153"* 0.190"* 1.000
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Fig. 1 Genetic map and the result of quantitative traits location
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Table 3 Result of the RIL population quantitative traits variance analysis
N F-HE R HE 1l BE I F & TREE/ %
KE 28. 32 1. 44 2.08 0. 37 -0.15 7.41 5.09
WA TR 9.08 1.51 2.28 -0.15 -0.16 7.80 16.63
W3 b 29.06 2.29 5.23 0.41 0.01 10. 98 7.87
BGe% 8.95 3.20 10. 25 0. 83 0.51 15. 80 35.76
©BE 4.73 1.27 1. 60 -0. 51 0.05 6.35 26.72
T8 11. 77 1. 64 2.69 0. 00 -0.43 7.50 13.95
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Table 4 Result of the main quantitative traits location

R QTL &% ik s X 7] LOD{E MmN BERETR
F qDFF-01-40. 62a LGO01 40.62 BNL1317-MUSS139 3.16 1.19 10. 01
BRiE & qPPSC-05-8. 0la LGO5 8.01 BNL3806-TMG10 5.10 9.13 25, 48
BRiE & qPPSC-05-19. 82a LGO05 19.82 TMG10-CMO067 4.12 7. 39 16.87
FRBEHEKE UHML-13-4. 0la LG13 4.01 NAU1167-CIR347 3.20 0. 50 11. 66
K qFL-02-6. 01b LG02 6.01 MGHES-18-NAU1093  2.66 0. 52 12. 04
ELEEH oSF1-02-8.01b LG02 8.01 MGHES-18-NAU1093  2.69 -0. 53 11.51
BFEHRK qUI14-6.01a LG14 6.01 BNL2634-BNL1694 3.45 0.31 10.53
EWRE qMV-06-10. 83a LGO06 10.83 BNL1421-JESPR-153  3.11 -0.19 11.92
BSWIRE  SS-01-72.72b LGO1 72.72 BNL3649-BNL1551 3.34 0. 77 10. 63
& qEP-05-19. 82a LGO05 19.82 TMG10-CMO067 2.54 0.11 11. 41
BB B gBPP-11-0. 01b LGl11 0.01 TMB0791-TMHAG60-FI8  2.45 0. 90 7.62
BE qBW-14-0. 01b LG14 0.01 BNL2634-BNL1694 3.52 0. 41 10.13
KA qLP-13-6, 0la LG13 6.01 NAU1167-CIR347 5.15 -1. 07 15. 70
T4 qSI-14-0. 0la LG14 0.01 BNL2634-BNL1694 9.11 0.74 24, 22
T34 qSI-14-2. 01b LG14 2.01 BNL2634-BNL1694 8. 49 0. 85 26,13
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