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Abstract:

Nanjing 210095)

Objective A genetic map was constructed using Xishuangbanna cucumber (Cucumis sativus L var. xishuangbannanesis

Qi et Yuan) recombinant lines and QTLs associated with yield, chlorophyll content, fruit related traits, the lateral branch number and

the first lateral branch node were identified. These results will be beneficial and helpful to cucumber plant selection and high yield

breeding. Method Using JoinMap 4.0 software, a genetic linkage map based on 995 SSR primers data from 124 F¢recombinant

inbred lines, derived from Beijingjietou cucumber and Xishuangbanna cucumber by using single seed descend method, was

constructed. Using WinQTLcart2.5 software, QTLs associated with 12 cucumber traits related to chlorophyll content, fruit lengths,

fruit diameters, length of fruit for seed harvest, diameter of fruit for seed harvest, stalk lengths of fruit for seed harvest, and lateral

branch, the first lateral branch node were mapped. Result The linkage map consisted of 137 SSR (simple sequence repeat) markers,

7 linkage groups that spanned 591.2 cM with an average distance of 4.32 cM. A total of twenty-nine QTLs for the 12 cucumber traits

were detected, and 6, 7, 9 and 7 QTLs for chlorophyll content characters, commercial fruit, mature fruit and lateral branch traits were
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detected, respectively. These QTLs were mapped on chromosomes 1, 2, 3, 4, 6 and 7, respectively. The QTLs explained
5.30%-19.24% of the phenotypic variation. The minimum contribution rate of Ldr4.2 is 5.30%, the maximum contribution rate of
Lbnl.2 is 19.24%. Conclusion The results of QTL analysis on the 12 cucumber traits will provide a basis for gene fine mapping to
unravel the genetic basis of yield related traits in cucumber. Moreover, the obtained genetic linkage map of this RIL population could
be used for analysis of other important cucumber traits.
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Table 1 Basic parameters of the Xishuangbanna cucumber
5cm population linkage groups
the first lateral branch node Flbn LG No. of markers Length (cM) Average (cM)
5 cm 1 29 109.1 3.7
2 18 82.6 4.5
1.4 QTL 3 23 97.5 4.2
Microsoft“Excel 2003 4 13 859 >7
WinQTLcart2.5 QTL > 17 892 >2
QTL Permutation 6 29 1004 34
1 000 a=0.05 7 6 263 4
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Table 2 Phenotypic performance of the RIL population and the parental lines
Parents RIL RIL population
Traits
Xishuangbanna cucumber Beijingjietou cucumber Mean Range Skewness Kurtosis
a Chla 13.0 11.9 9.2 7.1—12.7 1.10 0.42
b Chlb 5.5 52 3.7 2.7—5.1 0.78 0.39
Chlt 18.5 17.1 12.9 9.8—17.9 1.11 0.42
Fl 10.3 35.7 15.7 52—27.1 -0.34 0.11
Fd 2.9 32 3.0 1.1—4.6 -0.38 0.09
/ Ldr 3.5 11.2 55 2.8—9.5 -0.53 0.34
Sfl 25.9 60.1 31.4 7.2—54.0 0.66 0.35
Std 11.5 6.5 73 4.7—11.9 0.93 0.53
/ Sldr 23 9.2 4.4 0.5—8.8 0.94 0.36
Sfsl 32 7.1 4.0 1.4—10.8 2.67 1.37
Lbn 10.8 2.0 4.8 0—16.3 -0.34 0.63
Flbn 3.0 5.0 33 0—10.0 -0.08 0.27
3 RIL
Table 3 Correlation analysis of the agronomic traits in the RIL population
Traits Chla Chlb Chlt F1 Fd Ldr Sfl Sfd Sfsl Sldr Lbn Flbn
Chla 1
Chlb 0.894 1
Chlt 0.991 0.947 1
Fl -0.148 -0.101 -0.137 1
Fd -0.106 0.012 -0.072 0.355 1
Ldr -0.091 -0.159 -0.114 0.634 -0.463 1
Sfl -0.258 -0.290 -0.273 0.538 -0.050 0.557 1
Sfd -0.069 -0.068 -0.070 -0.025 0.308 -0.263 0.146 1
Sfsl -0.214 -0.251 -0.230 0.292 0.008 0.272 0.517 0.507 1
Sldr -0.183 -0.211 -0.195 0.519 -0.224 0.679 0.791 -0.465 0.157 1
Lbn 0.164 0.150 0.163 -0.158 0.092 -0.213 -0.254 -0.108 -0.254 -0.152 1
Flbn -0.026 -0.003 -0.019 0.079 0.036 0.028 0.056 0.042 0.124 0.008 0.171 1
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Fig. 1 Linkage groups of Xishuangbanna cucumber RIL population and QTLs mapping of the important agronomic traits
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4 RIL QTL
Table 4 QTL analysis of Xishuangbanna cucumber traits in RIL population
QTL LG LOD
Trait Linkage group cM Marker interval RA(%) Additive Effect
a Chla Chla3.1 3 413 SSR13466—SSR02132 3.78 13.61 1.11
Chla3.2 3 752 SSR16667—SSR11397 2.38 8.63 -0.88
bChlb Chib3.1 3 413 SSR13466—SSR02132 2.93 10.45 0.38
Chib4.1 4 732 SSR16038—SSR28080 3.45 18.22 0.64
Chlt Chit3.1 3 413 SSR13466—SSR16056 291 10.38 1.30
Chit4.1 4 732 SSR07550—SSR28080 3.27 17.67 2.18
F1 Fl4.1 4 14.0 SSR19083—SSR18187 2.38 8.51 -2.16
Fl4.2 4 21.1 SSR05899—SSR33769 3.97 12.69 -2.66
Fd Fdl.1 1 4.0 SSR03462—SSR00190 2.48 10.18 0.46
Fd2.1 2 58.8 SSR11909—SSR15873 2.33 9.06 -0.40
/ Ldr Ldrl.1 1 44.7 SSR04278—SSR14526 5.54 16.62 -1.11
Ldr4.1 4 12.0 SSR19083—SSR18187 2.35 8.81 -0.76
Ldr4.2 4 17.1 SSR05899—SSR33769 3.96 5.30 -0.96
Sfl Sfll.1 1 35.7 SSR12070—SSR01816 2.4 8.72 -4.53
Sf13.1 3 2.0 SSR01738—SSR02451 3.62 11.30 -4.43
Sfd Sfd1.2 1 28.1 SSR16472—SSR04992 2.34 7.53 0.76
Sfd1.3 1 99.9 SSR18928—SSR03222 2.43 8.27 -0.80
Sfde6.1 6 66.6 SSR15955—SSR00126 2.35 7.61 0.75
Sfsl Sfsi3.1 3 2.0 SSR01738—SSR02451 3.72 11.87 -0.72
Sfs16.1 6 39.5 SSR10954—SSR33694 2.41 8.90 0.61
/ Sldr Sldr1.2 1 44.7 SSR04278—SSR14526 6.42 18.79 -0.81
Sldr7.1 7 6.6 SSR19918—SSR04689 2.33 6.39 -0.48
Lbn Lbnl.1 1 4.0 SSR03462—SSR00190 5.74 16.57 1.75
Lbnl.2 1 9.1 SSR00190—SSR05793 7.34 19.24 1.87
Flbn Filbnl.1 1 18.8 SSR10018—SSR02810 4.07 11.49 0.91
Flbnl.2 1 24.7 SSR16472—SSR04992 4.25 12.45 0.94
Flbn3.1 3 83.7 SSR20338 3.25 8.55 -0.79
Flbn6.1 6 34.0 SSR02385—SSR10954 4.18 11.12 0.93
Flbn6.2 6 68.7 SSR15955—SSR00126 3.72 11.08 -0.89
6 QTL 7
a b QTL / QTL 1 2 4
2 8.63%—18.22% 5.30%—16.22% 7
a QTL Chla3.1 b QTL QTL 1
Chilb3.1 QTL Chilt3.1 3 6 7 6.39%—18.79%
3 13.61%
10.45%  10.38% b QTL Chib4.1 QTL 2 QTL
QTL Chit4.1 4 36 1

18.22% 17.67% / /
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