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QTL Analysis of Fruit Sugar Content Correlated Traits in Melon

ZHANG Ning' ,ZHANG Xian'* ,ZHANG Yong',MA Jianxiang',
YANG Xiaozhen' , WANG Yongqi'*
(1 Key Laboratory of Biology and Genetic Improvement of Horticultural Crops (Northwest China) , Ministry of Agriculture,Col-
lege of Horticulture, Northwest A&.F University, Yangling, Shaanxi 712100, China;2 Hanzhong Agricultural Technology Exten-
sion Center, Hanzhong, Shaanxi 723000, China)

Abstract: The 135 melon interspecific population was derived from crossing the high sugar cultivated inbred
lines‘0246”as female parent and low sugar wild inbred lines®Y101”as male parent,which was used to con-
struct a linkage map and analyze quantitative trait locus(QTLs) associated with sugar content correlated
traits in melon. The content of fructose, sucrose and glucose was measured, respectively. Accumulative
quantity of the three kinds of sugars was used as the total sugar content. These datas were used to analyze
the QTLs associated with sugar content correlated traits in melon. The results showed that: (1) The map
contained 14 linkage groups spanning 726. 30 ¢cM with the average markers interval of 12. 74 ¢cM. (2) Two
QTLs associated with total sugar and fructose content were detected, named as Ts3.1 and Fru4. 1. The 2
QTLs distributed in 3 and 4 linkage groups,respectively,and they were all positive additive effects, which
could have addition effects on the accumulation of total sugar and fructose content,respectively. Their LOD
values were 3. 60 and 3. 10 respectively. The 2 QTLs were able to explain 14. 89% and 13. 02% of total
phenotypic variation. The results of this study have laid an important foundation for gene accurate location

and sugar content gene cloning in melon.
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Table 2 Description of the linkage groups in melon

i i g THEE R R

Linkage Length No. of distance distance
group /cM markers /eM JeM
LG1 81.5 9 10. 2 3.2
LG2 53.6 6 10.7 3.7
LG3 83.5 4 27.8 22.8
LG4 84.6 4 28.2 13.7
LG5 41.0 3 20.5 6.2
LG6 44.9 3 22.4 18.4
LG7 18.1 2 18.1 18.1
LG8 118.0 10 13.1 1.2
LG9 32.6 3 16.3 14.7
LG10 17.0 2 17.0 17.0
LG11 48. 8 3 24. 4 22.5
LG12 53.9 4 18.0 12.7
LG13 18.1 3 9.0 4.0
LG14 30.7 2 30.7 30.7

Jt Total 726.3 58 12.7

T LG1~ LG4 Jyi e i iR s 1 2 ).,
Note: LG1 —LG14 are the genetic linkage groups; The same as in Fig. 2.

R1 RERFE BERIBESSAXMREESH

Table 1

Genetic analysis of fruit sugar content correlated traits in two parents and F, population

F, #f{& F. population

e Bk Wk -
/(g/ke) Female Male quﬂ]ﬁ( Mﬁjﬁﬁ wﬁ{l\ﬁ ﬁi%t K‘“’%&‘“‘_‘ Skﬁﬁf ‘
verage aximum Mimimmum s urtosis DKewnes
JH Fructose 16. 326 3.559 13.529 28.891 2.680 5. 409 0.289 0.392
HAE B Glucose 12. 462 2.420 10. 407 20.127 1.388 3.928 0.157 0.062
HERH Sucrose 50. 045 2.538 29.517 67.250 1.514 15.512 —0.487 0.293
LB Total sugar 78.770 8.517 53.453 91. 835 11.636 17.935 —0.312 —0.025
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Fig.1 PCR profiles generated by SSR in part of F, population

P1.0246;P,. Y101;F,. F; generation; 1 —20. Part of F; population
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Ts3. 1. B S A EN QTL Frud, 1 20 & HEAHOC M QTL
Fig.2 The construction of genetic linkage map and analysis of QTLs associated
with fructose and total sugar contents in melon

Ts3.1. QTL associated with total sugar content; Fru4. 1. QTL associated with fructose content

x3 MNARENSESEMEXKH QIL

Table 3 QTLs associated with fructose and total sugar contents in melon
JERN QTL {i 5 LOD B B i A7 P ic X I A5 5 BTk TR
Trait QTL locus LOD value  Linkage group Position/cM Interval marker Variance explained/%  Additive effect
S Fructose Frud. 1 3.10 4 64.00 CMAGN73- CMTC168 13.02 0. 40
BpE Total sugar Ts3.1 3.60 3 72.00 CMCTNS5- TJ10 14. 89 9.26

D S5 T4 4 E BT CMAGNT73-CMTC168 fric X
[, 54pic CMAGN73 Ry £ 858 A 16.0 cM, %
A JE RSB R 0. 40, hin R R Ry 1E AR, X 35

S R S BN . AT R R A R
13.02%, Ts3.1 fpi 547 T4 3 &4 CMCTNS-
TJ10 #rid X 8], 5 Fric TJ10 By fZ 1 8 12. 6
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