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«=0. 05 7KF /9 LOD {E., DL LOD>>3. 0 ]kl
QTL A S AR EE. RHAE A XFAERE, U
LO MBATHEALERAN#THE. QIL M4
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Note: The seed of each row in BCiP; represents one lines,
1 ¥&.F EBCP #THoBEERL
Fig. 1 Seed of the parents,F; and BC, P, generation

F1 FA&F X BC,P BEpRBER
Table 1 Segregation of seed traits among the parental materials,F; and BC; P; population
AR e b
. MR-1 Mi-15 F1 SEEME ARER VE-S 324 IREE B R (95.0%)
rait
Mean SD Variance ~ Kurtosis ~ Skewness Confidence level(95. 0%)
BT Width of seed cavity/ecm  7.90+0.66  4.2540.71 6. 3640.79 6. 43 1.11 1.22 0.48 0.85 0.18
FpTRJE Seed length/mm 10.63+0.54 6.3540.22 7.39+0.58 8.13 0.72 0.52 0.32 —0.21 0.11
AT E Seed width/mm 4.57+0.24 3.59+0.21 3.7640.31 3.88 0.31 0.10 0.02 0.41 0.05
BRFRE 100 seed weight/g 2.3940.03 1.0040.05 1.54+0.05 1.47 4.61 21. 25 —0.32 0.23 0. 70
*2 AR XS
Table 2 Correlation analysis of the seed traits
HAR MFER R MrRE MFRE AR TR
Trait 100 seed weight Seed length Seed width Width of seed cavity
P FEREE 100 seed weight 1. 000
Fi P JF Seed length 0.419* * 1. 000
FF 3 Seed width 0,171+ 0.470% * 1. 000
R FEEE Width of seed cavity 0. 309+ * 0, 469 * 0,260 * 1. 000

o FR P<0.01 MR B, * KR P<0.05 HEE,

Note: * * mean P<C 0.01, * mean P<0. 05,
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Fig. 2 Distribution map of seed related traits
2.2 SNP 5 53 A 4RH1E *3 SNPuUREELEEFHTENSH
X\'J‘ 2 /l\ ,%‘AEZ[S: MR-1 f1 M1-15 ﬁfﬁi‘ é% 20 Table 3 Average SNP density on each chromosome
UG, 9510 10 7 R R B MR TS 773 463 Rk R B
" Chromosome Loci/ (4~ « (103kb)—1) Total / (“f~ « (103kb)—1)
175 599 046, ¥ B 69 361 903 (2 %y KB : o e
91.5%) K% 69 990 399 (LN BB 92. 3%) kb ¥ 2 8 996 235 643
SIS % AN b AT KSR 80. 1% i o s
81. 2%, WP IRE N 19X F 20 X, L JFFH) %t 5 7781 220 498
b 7E 1~12 SRk RIS H 2 664 816 4 i o 0008
7 6 786 181 696
SNP fii g . SNP i 55 75 & Yo 4k 0 43 10 2% B 1 g 6 038 196 322
e 3 LB 3 fran. FHIKEA BB SNP L& 9 6783 211725
10 4 059 102 940
& B2 BE S RS ~ A e -1
Eﬁg)ﬁ{ﬂ,lﬁjﬂ 4 059 10 244 | (loakb) ° ;H\: 11 7 627 239 813
F1,10 B ek SNP i S/ (102 940 15,1 & 12 6 968 183 948
%@% SNP {ﬁ){—i%g(SGZ 461 /l\)c A3 Total — 2 664 816
. es kil
SNP Y250 40 B7 f 7 4 FF % » WA 0 A 6 * 4 SNP EI5TAR
%ﬁﬁ%ﬁ%”ﬂg 844 185.1 819 186 H':Pb)ﬁ% Table 4 Analysis of the candidate SNP types
e N g b S W R B
BB REEZ N AT>TA(260 364;30.8%), % Type Amount Ratio/ % Total
BH /N CG—>GC(138 012;16.3%), #HH#k AT~TA 260 364 20.8
CT—>TC(909 516550.0%), AG—>GA (909 670; it ACHCA - 228 438 2.5 844 185
0 Transversions TG—>GT 222 376 26.3
50. 0 A) ° CG—GC 138 012 16.3
B CT—TC 909 516 50. 0
1819 186
Transitions AG—-GA 909 670 50.0
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Fig. 3 The density of SNPs on each chromosome
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2.3 CAPS Z-Fhric i i de Fse 4 % 2 B rp x5 CAPSHRicEBEEGEDEREPNSTH
iziﬁ gﬁ;ﬂgﬁi—l‘ T 600 %f CAPS 5|4, ﬁﬁ Table 5 Distribution of CAPS markers in genetic linkage map
IR EA LB Y 240 XF, BER 40%, F T S RE PRICH R
No. of Genetic distance of Average distance of

)EH 240 X‘Tg XLE ‘ﬁ _rjtl % XTJ‘ BC] Pl E‘Iﬁé '{Z': lj;] %’ $‘ Hﬁ j& Chromosome markers linkage groups/cM linkage groups/cM

ATHEN 48 (4 Fbpic M9-13 R o B ; S ;;2;2 132(7)
o) ,V‘J@iﬁ%ﬁ%ﬁ Eﬁjaﬁo I A Joinmap 4.0 Ly Qs 3 16 318. 39 19. 89
WETHIA 197 X 45-FARit CA 43 3t FERE % . . o -
WEPREAEERC I EE —ELE5SKH S 6 20 166.72 8.34
FRIE 9 30 £ 3 T A ) 0 UG 4 £ i 9 : s Jea s -
W, WESE S iR AR EEXOE 12 1~ E 190 ﬁ Eg:i 12?2
BB oyl % R FEH IR 12 e fafd) , B WA 1 15 13175 8.78
R 2 231. 09 M., ,aiJruTotal 11997 2 ;? ig 1? ;

7 : M Marker, Marker 2 D 2 000 plus, B 3 4~3k38 43 8 84 AHT Fi
Note: Lane M was DL 2 000 plus DNA Marker,Lane 1 to 3 were the results of enzyme digestion reaction for M1-15,MR-1 and F; generation.
B 4 CAPS#RIE MS-13 £ BC, P, #FEHAKPHERSBER
Fig. 4 Genotyping results in the different plants of BC, P, generation with CAPS markers M9-13
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Fig. 5 Genetic linkage map and QTL analysis in melon
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xi 2 Be ik CAPS Fric ) 4y 2 K 8 5 5 4% B i
FATIEAE TS (B 6T LUE i, §iK 12 455% 4
T LAAR L PR B S BB B A BRI I R
e B[R] (R FP A 0 AR 4 B B B 5 8 1 R Y
AV MAFE RS, PSS 1.2.3.4.9 SR OIAKY
| 8 £ S SR AR M S R B L R? {HAE ©. 90
PLE, R L&G @K CAPS frit 5 &% 2
AMFPEIRAREH—BME. 56 5.6.10 SHAMK
WAL MER R R (397 0.80 Z£4. 7.8.11,12 5
B Ry R B 5 AL IR B TE &R M b R E
BARLAE 0. 69 Zofa , h 4tk S8 AR X B IR 1N 7T B
JEX s AR 1 CAPS FRicBue . 01 A X, B2
PIBEEAE AN R RETRESNETENF

BAEE CAPS bric xR R AT 4M T
2.4 FFHSCHR QTL 447

RAE A XIAEES G A st & g EE X 22
B2 BURR 9 H (] 3R BUSCHR L % BC Py BER A FhF
KB T B R B SR UL AT QTL 4#r . 45
Rk 5 fim, 3R1E 6 A~ QTL {7 4, 40 F 1.2,
5.8 5tk L, Hf 185/ 5 5&EE 24 QTL
. EAERAERRMR QTL F 78 Bk 71 1Y
4,1 Stk M1-14 F1 M1-16 2 4rid 2 8] R e
FESHNMFFRKERMFABREMCH 2 N
QTL £ 5. (SL1. 1 1 TGWL. 2) ; 5FpF 3 B FhFK
FEMISIA 2 4~ QTL i &5, SD5. 1 F1 SL5. 1 ¥ F 5
Stk L ERRC M5-16 5 Mb-17 ZJa],

%5 BN FIEARIEX QTL RERE 47
Table 5 QTLs and genetic effects analysis related seed traits in melon
AR frs A ERYS g AALPARIT ENHEE LOD & FERE pii1N:t:; A
Trait QTL Chromosome Position Adjacent markers Location distance/cM LOD score R/ % Additive
BT
SD5. 1 5 84. 31 M>5-16 M5-17 1.12 5.38 11.12 0.21
Seed width
FTRE SL1.1 1 123. 31 M1-14 M1-16 1.19 6. 89 13.52 0.56
Seed length SL5.1 5 84.31 M5-16 M5-17 1.12 5. 14 9. 86 0. 47
MFEREE
TGWL. 2 1 122.11 M1-14 M1-16 2.39 4.36 10. 65 3.24
100 seed weight
FhE e SCD2. 1 2 68.71 M2-3,M2-6 4. 20 3.58 10. 63 0.92
Width of seed cavity SCDs8. 1 8 223.51 MB-17 ,M8-19 2.59 5.19 11.13 0.75
2.4.1 FPRE QTLAMT W3R\ 24517 K 4239 M, A[BRRAZER K 10.65%,

R B A QTL {45 (SL1. 1 & SL5. 1), 435 AL
F 1585 Sk b, At E 5514 0. 56
0. 47 XPhF R BRI O RN . Ho
SL1. 1 F 154kl M1-14 it M1-16 2 MRic
Z (8], B PR 0 3 R AR BB O 1,19 oM, Al f#
BRAA T R 13.52% ,  ER QTL &5 SL5. 1 4
F 5 BYEMARK M5-16 1 M5-17 2 AMRic 2 |, 5
PismbrIC RO B BE B A 1. 12 oM, AT AR R AUAR
HH49.86%.,

2.4.2 FMFIEHE QTL 4t AFFIiEFm,.
Fric®l—1 QTL {7 & SD5. 1, miEsn & 0. 21, 3%
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QTL Analysis on Related Seed Traits in Melon Based on CAPS Markers

YE Weizhen"? ,LIU Shi"* ,MA Hongyan"? ,LIU Hongyu"?,LI Guiying"? , LUAN Feishi'’
(1. Key Laboratory of Biology and Genetic Improvement of Horticultural Crops(Northeast Region) Ministry of Agriculture, Northeast
Agricultural University, Harbin, Heilongjiang 1500303 2. College of Horticulture and Landscape Architecture,Northeast Agricultural
University, Harbin, Heilongjiang 150030)

Abstract: Two melon inbred lines MR-1 and M1-15 with a significant difference in the seed traits were used as
materials,to make a cross for BC, P, genetic population. The SNP loci was developed and converted into CAPS
markers based on the whole genome re-sequencing data of the two parental materials to construct genetic linkage
map and QTL analysis of seed related traits. The results showed that a genetic linkage map containing 197 CAPS
markers was obtained with 12 linkage groups and 6 QTLs for the seed related traits were detected and
distribution in chromosome 1,2,5 and 8. The value range of phenotypic variation was from 9. 86 % to 13. 52% and
the value of five QTLs were more than 10%.

Keywords : melon; seed traits; SNP; CAPS; genetic linkage map; QTL
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