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Genetic Diversity Analysis of Melon Germplasms Using SSR
Markers and Tests for Chilling Tolerance
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Abstract: In order to investigate the genetic diversity of melon accessions, of 191 melon accessions
including thick-skinned, thin-skinned, and wild types, which were collected from the National Mid-term
Genebank for Watermelon and Melon ( Zhengzhou, China ) and USDA-ARS GRIN database , were analyzed with
43 chromosomally-distributed SSR markers. Furthermore, chilling tolerance was evaluated using the chilling-
injury indices of melon seedlings under the constant temperature 4 °C as well as the leaf-ultrastructure changes before
and after the low-temperature treatment. Totally, 366 alleles were detected by the SSR markers, with an average
of 8.512 alleles per marker. Mean of observed and expected heterozygosity were 0.074 and 0.704, respectively,
while mean of the polymorphism information index was 0.668. The method of UPGMA clustered all the

accessions into four groups. Group I had only two genetically diverse Indian accessions. Group II included 34
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wild accessions and 15 thin-skinned accessions, all of which were originated from India. Group III comprised of
51 thick-skinned accessions and one wild accessions, which were collected from a wide geographic distribution.
The remained 75 thin-skinned accessions, 7 thick-skinned accessions and 6 wild accessions were clustered into
group IV, most of which were from East Asia. Furthermore, the Bayesian algorithm assigned the whole accession
panel into three subpopulations, mostly correlated to the three germplasm types, i.e., thick-skinned, wild, and
thin-skinned accessions. The coefficient of differentiation and Nei ' genetic distance among the three germplasm types
indicated the highest level of genetic differentiation ( F; ) between the thick-skinned and thin-skinned accessions,
following by F; values between wild accessions and thick-skinned accessions or thin-skinned accessions. The
rank of the diversity level among the germplasm types were: wild accessions>thick-skinned accessions>thin-
skinned accessions. The chilling-injury indices of the three germplasm types tended to follow normal distribution;
the chilling tolerance of thin-skinned accessions was largely superior to that of wild or thick-skinned accessions.
Leaf ultrastructure showed a slight change observed with the seedlings of the thin-skinned accession ‘Hamasu5’,
indicating a high level of chilling tolerance. In contrast, the thick-skinned accession ‘Fenghuang’ presented a

heavy chloroplast destruction and an aggravated damage in cell ultrastructure, indicating a high sensitivity to

chilling temperature.
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Table1 Melon germplasms used in present study and their origins

G5 il T sT 24 U G ESil] LTS Pl i I FEARR P
No. Type Name Origin No. Type Name Origin No. Type Name Origin
1 JEE R G345 HERE || 44 Y A AL || 87 Wiz PI614541 E1)E
2 By HRER bR || 45 LR FK PELLZR || 88 Wiz PI614549 ENEE
3 HEHE )N TR || 46 MR R TEZRL || 89 WiEz  PI614465 E1):-3
4 L FbE HrE AR || 47 Wi ZRERR P ETIIR || 90 W PI614523 ENEE
5 K VKU E TENER || 48 Wi HEZRRME PENTRE || 91 Wiz PI614548 E1):-3
6 o353 AERCEN VLT || 49 W M PP || 92 W, PI614565 Epps
7 Rz Juesong  HRVEIF || 50 Wiz Gold 9 HA 93 Wiz PIl64774  THIL
8 JEE R L PEGE || 51 TR ERE S PEEIT| 94 WiEz  Ames21185  RHH
9 R INFRJK VAL || 52 WL K R || 95 Wiz PI614576 E1);:3
10 YA PI614410 L 53 MR HAEE PEEIRI 96 WA W-2 o B
11 TR Tm-1 HETPE || 54 Wi FMME hELLTE || 97 P S hEE
12 R A EILAR || 55 i PI614514 E[EE 98 Hprf: PI406737 B
13 T WERF  HPERE || 56 Wi Bazhangchang =~ AZ 99 i PI536473 Epps
14 i FIK HENTH || 57 JEHz  PI321004S2  PEEGE || 100 B4 PI536476 ElE
15 T VLPERYR  RELE || 58 Wi pz xgR REILAK || 101 Yf: PI614173 N
16 Rz PR FEYIE || 59 it BIEFUK hER || 102 B/ PI614174 £1)5:
17 R BN R EEHL || 60 MR FREEL  PEVLH || 103 /= PI614307 E1):-3
18 i — A FrIE L || 61 T HAAUR hEWEE || 104 PrH PI614309 EREE
19 K [ A fif HEREE || 62 i FHEN RS || 105 B2 PI614325 E1);:-3
20 o353 [N HPEE || 63 WK UAWEER S I || 106 = PI614328 ENEE
21 Rz PI614323 =15 64 R INER rRER || 107 P4 PI614329 153
22 Y i LT || 65 Y PSR ST PENTE || 108 i PI614330 Epps
23 Rz EF ELT || 66 i1 BAENE  hENATR || 109 Y4 PI614335 £1);:3
24 K iy LT || 67 MR et HRETR || 110 B/ PI614356 E1):-3
25 g PI614412 I 68 Wiz LR PR || 111 4= PI614361 15
26 K K FPENEAL || 69 i TH-5 PR || 112 /2 PI614363 E1):-3
27 K &Edy PEASES|| 70 Hipe Ha®  PENRE || 113 Bf/: PI614364 E1ES
28 W WH 1S EEE || 71 R KN hEE || 114 Y4 PI614438 21);:3
29 T ZIANE R ENTR || 72 g MR EE || 115 Yj/: PI614439 EpE
30 Rz TR LT || 73 it wOHME PR || 116 P4 PI614440 £1)5:3
31 R 7KK TR || 74 Wi FRRECRUK hER || 117 i PI614441 E1):-3
32 i WEFI3 S hEINGEN|| 75 Wiz Little Yellow k&M || 118 P PI614442 E1)E:
33 MR [N W || 76 Wi Ames 31282  PEHE || 119 B/ PI614479 E1);:-3
34 WK NI RENTIR || 77 Y PI536473 E[EE 120 s PI614481 1)
35 LR KK FPETTH || 78 W P1614390 Bl 121 /= PI614486 Egs
36 T BRI RV || 79 b33 PI614391 I 122 s PI614493 s
37 WA WHAEHT TPENRTRT || 80 i 95 PI614392 IE1)i3 123 i PI614494 [E1)i3
38 WK HEE  PEMEIRT) 81 Wi P1614393 E1):-3 124 B2 PI614514 E1):-3
39 Wi ANCEES HPEEAR || 82 T PI614395 E1);:3 125 B/ PI614519 215
40 MR LW TEGE || 83 MR P1614397 E1);:-5 126 ;. PI614525 E1):-3
41 353 etk P NEIT] | 84 M PI614398 B 127 ik PI614526 Epps
42 LR HA PR || 85 3 PI614399 B 128 /= PI614558 Egs
43 M TERWAR PEE || 86 i PI614512 B 129 i PI614565 Epps
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U J5h BT 24K PSS G B TS24 P 3l s EH FEIARR Pl
No. Type Name Origin No. Type Name Origin No. Type Name Origin
130 g PI614573 ElgE 151 JE R BT B || 172 JER. P1140637 P
131 (225 PI614574 s 152 JE R N—AL EBE (| 173 JEH2 PI140815 i
132 HpA: PI614575 ElRE 153 =84 PRREE P ETER || 174 ¥4 PI163219 E1);:3
133 Liige P1140471 [ 154 5953 FEFER R || 175 JEH: PI164852 B
134 gy MK -1 HETR || 155 293 RS P S || 176 JE e 241 PETE
135 UiZde HWIK-3 FEWRE || 156 JERE WMELN PEAZES|| 177 JEH 92004 Py
136 JER g RT A R ERE || 157 J& S PI164409 E1):-y 178 JERz PI140678S1 R
137 JE Bz E2S R || 158 JE R PI169320  +HI || 179 JEE2 PI165508 E1):-3
138 JE K LT rp R (| 159 EH7  New Sweet 13 HA 180 JEi PI164320S1 g
139 JER MR PR || 160 JE K PI165516 EEE 181 JEEz  PI164569 E1);:3
140 28:3 SRS DR || 161 =93 PI145594 153 182 JEi PI169358 A HH:
141 293 72-2-3 D || 162 EY3 P1169329 THH || 183 JERz PI143215S1 R
142 JE R ERECIE PR || 163 B 42610 PENATE || 184 JEiz PI136223 Al
143 JER BERRMEE T ERE || 164 JEE Rz P1163208 E1):-y 185 JEL Rz & L
144 HiHz  Horneseoneen FPENAE || 165 JELRZ 4 YR FREHGH || 186 JEEKz 87-1 rp 0] R
145 =853 P1164610 s 166 12573 PI166190 EnRE 187 JELR A r i
146 JE Rz PI163206 213 167 83 Rhosede DR || 188 JEE Rz Rk 3 R
147 JE Rz PI164996  +HH || 168 JEL Rz JERAIN EDEE || 189 83 BEUN PR
148 £8;73 PI177351 +HH || 169 JER  NewSweet 17 HA 190 JER7 JRUEL rhE A
149 JE R PI171599 THH || 170 J& 20KH.111 FfE || 191 B E&ft2S ELR
150 JE R PI381765 EE 171 283 PI137852 PEN|

1.2 SSR#RIEHHT

R JH CTAB ¥ H BUAS HTURN R 20 5 0 11
DNA, J# 1 43 7 4% Nanodrop 2000 46 I H ik i |
FEHITEH ddH,0 B HAR B ZE 20 ng/ul, & FIH
43 5%F 3t Pk SSR 5| W %) i A7 i INFH BT DNA i#E47
PCR §" #4 ( % 2), Hivh 20 % 3% [ Zhu 212 4f 31,
15 %F 1% [ Diaz 252 A 3812 TR, R 4% 1 8 i
NSRRI IT &

PCR 4" 34 7E 5L A 97 15 { ( BIORAD C1000 ™ )
AT, ROW AR ZR 1.0 uL BBy DNA, 1F B2 1] 519
(10 umol/L ) 4% 0.5 uL, 2 x Taqg PCR Master Mix ( |
# £ T)5.0 uL, #b 76 ddH,0 % 10 uL, JZ I 72 5
H9:95 CHIAEE 4 min; 94 C7ZEE 30 s, 55 CiE k
45 s, 72 CIEM 50 s, 4L 30 MEH; Fie)m 72 CHEH
8 min, P PEYIR I 6% BN BEREE I AGI
1.3 HBIESITS SR

MR 38 7= Py 7E B e vh i A A Bk HO D s
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— SSR i i 1 2 A5 B % it ( PIC, polymorphic
information content ), % JT] PopGen1.32"*/ 3+ &R
(] e B ] e — {7 8 — o B 28 A8 P R 0 25 457 s
%% ( Na, number of observed alleles ). £ #f £ 4§
%% (1, Shannon’s information index ). #i A 2517 % A
il 2% ( MAF , minor allele frequency ). ] 22 7% & Ji&
( He, expected heterozygosity ) Fll X0l 2% & F£ ( Ho,
observed heterozygosity ), 7118 A [ S A Fh 5 [A] (1)
71k & %0 ( Fy;, pairwise genetic differentiation ) Fl
TRICHE (D, Nei’s genetic distance ), & SSR &
TR, F ] MEGA6.0' > w1 i) UPGMA 4 Jir
A TR 5T 8 47 3 T bR M 35t 4% 1 25 (GD, genetic
distance ) FIEEZEIMHT, 3E ] Structure2.3.4 2 H ik
T Bayesian 5535 X H iE 47 2 #4043, 2 B Evanno
ST AK IR PRGOS 1A (K ).
1.4 WHe TR

B U A ) I ICRD -, SR FH B 7 3= A
ZF A AR S 5 R A T2 A R e s ) 72 fL
A BT N T AU (MGC-350HP-2) R & 1,
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Table 2 Information of the 43 SSR primers

GBS Rtafk  EHL(cM) nAnEILY) K519

Name Position Forward primer (5" —3’ ) Reverse primer (5’ —3" )
CMO07 1 0.861 TTTCCCGCATTGATTTTCTC GAGAAACGCTTCCCACAAAC
CMCT505 1 16.531 GACAGTAATCACCTCATCAAC GGGAATGTAAATTGGATATG
SSR010675 1 24.420 ACCACCACATGATGATCCCT AAAGCGCAAAGAAAGCCATA
SSRO11330 1 30.630 ACCCATATCCAACTCTCCCC TGAAGAAATGGGTTTGGAGG
SSR012562 2 4.141 TGTTTTCATAGGGGACCTGG AACATGGCTAAGAGCAGCGT
gSSR4959 2 6.427 AACCCAAACTCAAACTCAAAC GGGAGGAAGAAGAGGAAATA
SSR013487 2 16.440 CTGCCCCTTTTTCCTTCTCT ATTGGCCTTTGTTTTCATGG
SSR014540 2 24.440 GACACATCTTTCCCACACCA CACTGTTTTGGGTATGGCCT
SSR014660 3 1.310 CTTCTCACATGCTTCAACGC CCCCATTCCCATTTCTTTTT
SSR0O15784 3 16.681 TTAATCTTGCGGTGGAAAGG TTAGGGAAGGCAATCAATCG
SSR016829 3 23.889 CACCCTTCCTTACCAGGACA GATGCTGTCTTTTTCGTCCC
HNM33 4 1.052 TTGCTTCTGCTTCGGACCTT GGGAGATTTGAATGGTGGTG
SSR018393 4 8.800 CAATGCGATCATTTAACAATGC TGGTTTTTACCAAAGTGGCA
HNM12 4 13.368 ATCTTCTGTCTTGGCCTCCG GAAAGGGGATGAGTAAAAGTTGAG
SSR020162 4 26.321 GGGATCATGCATGGGTAAAC AGCCCTCCAAATATGGCTAA
SSR020947 5 0.101 TTTACGCAAGGATGAAAGGG AATGGGCGAATTAAGAAGCA
DE1557 5 10.831 CAAAGACATAAGCCCGATG AAAAGAAAGATACAAGTTAGGGC
SSR023138 5 24.982 GGAGGACGAAAGACCAATGA CGACCGCCATTAATCAAAAC
HNM41 6 4.571 TCTTTCCCATAATGGCCTCAG AACTTGGCTTGGACAGGGAT
DE1103 6 12.969 CACATGACTTTTCACAAACG GAATTCTATCTCTGTCTATCAAAG
SSR025990 6 21.240 TTCCCTTTCATTTGTTGTTCC TGCCAAGGTTCGAAAGAAAC
CMAGNS52 6 31.705 CCACCAACATAACACACAAC CTCTCACACTGTTGGGAAGA
CMAGNT75 7 2.403 TGGGTTTTCTTCTACTACTG TGCTTTTACTCTCATTCAAC
gSSR22419 7 12.321 TTTAGGGTTTAGGGGCTAATA TTCATGAATTTAGGACACAT
SSR029474 7 24.011 AACCGCAAATACGAGACCTG TCTCCTGCATAAACCCCAAG
SSR029716 8 0.441 GCGAAATGATTCCATGTTTG TCCACTTGCTATCTTCTCTCCA
HNM31 8 11.147 GCCGTTCTGTGCTTCTTCATT TTCCGACTCCGTATGTTCAATC
HNM40 8 20.878 TGCAATTAAAACTTCCACCAAA TACAACCGTCGCCGTCCT
CMAT141 8 26.427 AAGCACACCACCACCCGTAA GTGAATGGTATGTTATCCTTG
CMTC47 9 1.698 GCATAAAAGAATTTGCAGAC AGAATTGAGAAGAGATAGAG
SSR033639 9 11.461 AGCAGTGGTAGCAGCAGTAGC AAGTTTTTCCTTCCCCAGGA
CMATN22 9 23.380 CGGCAATCATCTTATCTTTC AAGATTGAAGTGGGAAAATG
CM38 10 3.951 TAGCATCTGATCGGAAAACC CAACTTCATCCGCCAAGAAT
CMTCNS 10 9.992 CCTCCGCCACATATTACAAT TTCATCTTGACACGTAAGAG
HSSRO10 10 17.653 GAGGTGGAGGATAAAACAAATG GATGCTGATAGGAATACCGAGA
HSSRO15 10 25.107 GATGGTTGGCAAACGAGAAAT TATGGAGTGAGGGGCCTAATG
DMO0673 11 0.561 TCTACGGACCATGTGAATC TCAAACAAAGTTGAAATTAGG
DMO0804 11 7.340 GGAGTCCTTTTGCAACAG CAAAAACTGATTGTTAACTTAAC
SSR038372 11 17.081 GAAAAGAGTTAGGCTTCCCAA TCCATTCTCTCTTCCCTGGAT
CMGA104 11 28.770 TTACTGGGTTTTGCCGATTT AATTCCGTATTCAACTCTCC
SSR040314 12 4.421 TTTGCCACATCATCATGAAA CCCATGTTTAAGTGATTCCCA
SSR041311 12 17.749 CTTCCAACATTCCATTGGCT TGAAAAGAGATGGGAAACTTTAGTG
CMGANS0 12 25.796 ATATTGATTGCTGGGAAAGG CTTTTTTGGCTTTATTGGGTC

LD, BT 4 CIHEAM 48 h, REONASIAT. 03 < cri<0.4 Wit , 0.4 < CI<0.7 % o457 5,
m%%[zx]?&ﬁo %EE\E—&?S%DHE@$%/EX¢1EE/EQ Cll =07 ﬂ‘j{é\ﬁio

SR L) i EA TV B OIPEE TS A R B 4) g T 00 I 3 Ak 0 4 0 6 4 M
H Y AR (CIL, chilling-injury index ) MUEE i i 4 oC i 35 A0 FE 48 b J i BTG ¥4k 22 5 91
TS A AL, A CI03 RIIRIF S, gy o 1 B 0 B IR A0y ok

DN 22
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F 3 43 3f SSR S| MM B ESE ST

3~4 XF SSR 51, #4565 | Wy A 450 7 5 i IS
2, AR 43 X LB R SSR 719 (K2 ),
X 191 4y IR 5T A 32 PR o U 25 SR B (36 3), 43
XF 5 Py LA 3 366 4~ 45 37 HE P, B4~ SSR A A1
5~16 14, -3 8.512 /4>5 WL 4% & & ( Ho ) 7% & Hy
0.008~0.187, F-FI{H 0.074 , 138 B B & 437 5 () i A
JERE R IR AT (He ) 280N 0.484~0.870, -3
{8 0.704, PIC {751}y 0.456~0.864 , -1 {H 0.668,
ULEA T EE SSR 51 AT B i 2 54

Table 3  Statistical analysis of polymorphic parameters of 43 SSR primer pairs

Frid BRI UL ) ZHRMERER || brid EAhes UL ) ZEERFR
Marker KL Na 248508 Ho 24855 He & PIC || Marker K% Na I Ho 2445 He 1 PIC
CMO07 7 0.041 0.832 0.601 CMAGN75 13 0.050 0.870 0.864
CMCTS505 8 0.091 0.750 0.710 gSSR22419 6 0.041 0.679 0.629
SSR010675 7 0.101 0.663 0.592 SSR029474 5 0.031 0.763 0.723
SSRO11330 9 0.115 0.732 0.696 SSR029716 9 0.021 0.783 0.754
SSR012562 9 0.122 0.712 0.683 HNM31 8 0.092 0.753 0.720
2SSR4959 6 0.031 0.492 0.460 HNM40 8 0.151 0.763 0.734
SSR013487 16 0.163 0.714 0.692 CMAT141 6 0.013 0.578 0.570
SSR014540 9 0.187 0.644 0.603 CMTC47 8 0.173 0.682 0.642
SSR014660 14 0.052 0.789 0.779 SSR033639 8 0.022 0.790 0.763
SSR015784 6 0.110 0.730 0.682 CMATN22 7 0.073 0.705 0.654
SSR016829 9 0.142 0.753 0.708 CM38 9 0.106 0.788 0.764
HNM33 10 0.102 0.768 0.739 CMTCNS 10 0.050 0.610 0.582
SSR018393 6 0.022 0.673 0.641 HSSRO10 9 0.050 0.809 0.788
HNM12 11 0.108 0.834 0.808 HSSRO15 10 0.011 0.718 0.722
SSR020162 5 0.052 0.602 0.546 DMO0673 12 0.100 0.837 0.819
SSR020947 5 0.061 0.574 0.508 DMO0804 5 0.008 0.560 0.571
DE1557 12 0.028 0.808 0.793 SSR038372 5 0.052 0.563 0.480
SSR023138 8 0.157 0.762 0.748 CMGA104 9 0.056 0.733 0.687
HNM41 7 0.128 0.484 0.456 SSR040314 10 0.057 0.718 0.674
DE1103 7 0.092 0.583 0.556 SSR041311 11 0.046 0.723 0.704
SSR025990 9 0.009 0.623 0.615 CMGANS&O 9 0.107 0.609 0.578
CMAGNS2 9 0.022 0.723 0.705 Mean 8.512 0.074 0.704 0.668

2.2 FEIZEEENFERE UPGMA RES

FIIF SSR FE K BUELAERT 191 13 TFP kA 758
BT MRS (1), 28R R, B EiH IR
FTrT R 4 DIERE. 1 AL 2 Iy EnE Y
AR PI614410 Fll P1614412; 11 Z8BE005 34 I By
A BTN 15 45y 3 B2 A S (3424 8 B Comelo subsp.
agrestis var.momordica ( Roxb. ) Cogn., iX £& Fj1 Jii 14
R HENEE, H GD A2 E 2 0.223~0.788 (71 0.646 ),
Wi I B2 TR B 38 4% Z R T 8, P AR
VT BT Y 352 1 G R U T S HE LLJEE B A o oy

FL AL 51 O35 AR BTRT 1 Gy B AR Fh ST (GD A2 R
4 0.198~0.676,F-34 0.516 ). J5E K Fii 7 3 223K 14
Hh R C AT S8 ) B O R b G A A
J5t P1614481 A YT EN R, 12 BF A= Fh n] 8 & A7 EDJEE
JEL R b R A I 2% . MR A Pitrat (19202 e, T 25 8E
Fj G J5E e ol G 254045 5 AN B Cmelo subsp.,
melo var.cantalupensis Naudin , C.melo subsp.melo var.
reticulatus Ser . C.melo subsp.melo var.inodorus H. Jacq. .

C.melo subsp.melo var.ameri Gabaer Fl C.melo subsp.
melo var.chandaliak Gabaiev; IV 253 & 75 14y 1 Fz
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P, 7 O3 SRR BTA 6 Gy BFAE BT, v e B
K AR (LA E A ), 146 Cmelo subsp. agrestis
var. chinensis ( Pangalo ) Pangalo , C.melo subsp. agrestis

var. conomon ( Thunb. ) Makino , C.melo subsp. agrestis

var. makuwa Makino 2575 ) JE {2 A sk v E (3

® . 5T ; M

Fig.1

2.3 E-T Bayesian EiX BB KL ST

R T W20 B it FH TR 5 A R A A 4
XF 191 3 F 5 54736 T Bayesian 532 A9 AR 43
Kl 2A 7, AK 7E K=3 B B 47 iz KA 4R {E LoP
(D), B 191 £ & KA BT (%) 38 B #E 50k 3 (P, P,
FPy) (K 2B ). P HELURE B Mk &, 617 48
3 V522 RN 7 A0 B AL 5 P, VA LS A RT3 Ry o i

3 )ENEE (343 ) FTHAS (143 ), BFAE Rl 5ok A Hh
(40r) MSEHE (243 ), REIVEREM B Z H.
KRB, {E1E DNA KA 728 5788/ (GD 22 1 2y
0.187~0.717, 14 0.446 ), Ui I E A 15t 14 15 S B0 Bk
78, AT RE A AR 2% .

FEFIT; A P
@ : Thick-skinned accessiong, [l : Thin-skinned accession, A : Wild accession

B 1 191 pEERFHRASEER K E

A neighbour-joining dengrogram of 191 melon accessions based on SSR markers

8L ALE 39 4 BF A L 20 13 T E N 6 53 J5E KR B
P MY AR — A~ LAY 3 R f B, £ 75 63 1R
4 OIS BN 4 Oy BFAERR BT b 3 SRR 3 R
PRF SR B, POXS AR F SRR P b iy T A0 I 2R3,
P, 1 Py 7353 i MUV 2648, BEERSE M4 R 5 1
R ZE R BA B — S
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A 238 —— KAbAK 0 =
s 500 = RRIRE  -5000 T
g 400 LnP (D) 210000 Eﬁ
g 30 -15000
M 200 =

100 -20000 T
0 ~25000 I
1 23 4 5 6 7 8 910
KfH K value
B 1.00

0.80

0.60 P, P, B

0.40

0.20

0.00

A:LnP (D)l AK B K BLATEI; B K=3 BHOREIRZSH
A Line chart of LnP (D )and AK values changing with K values,
B: The population structure when K=3

2 191 R E N R BH R A A

Fig.2 Population structure of 191 melon accessions

2.4 AREIZEBFHNFRLSHERER

P AR TR 5 ] AR 4l LS 78 I B Rl 4 h 3
ANZEHE, U 0 S BT A AE B S R REAR S5 R .
2 4 A, AN TRV TR 5T ) A7 A — 2 TR B 1Y) 5t A% 43
Ak, B Bz I R A B ] )8 A% AR ( Fp=0.152,
D= 0.398 ), Ifij S A= ol Jiz 5 J5 pe sl ki iz P I [ 14 43+ A b
155 ( Fg<0.120, D<0.300 ), A [R 28 B i 1) £k
PEAKEARAEAE 22 5 (3 5), Vo B RIS A b o ) 45
FEPE (Na ) FHZEAS K, FLYS 8 15 e i, 15 A
Fi R A o A5 5 B 22 (R S AR 5 5 B AR A o
M 24 B (Ho=0.176 ) BH f = T 1 Hz Al RS iz b
UL HTEF A Fh BT 2% 5 A AV 2 5 JEE B RN K B v )
T A5 25 5r FE DR ( MAF ) A 228K, {8 1 AR T
B 5t ( MAF=0.420 ), UL BT AR R TR AR 22
I AT AR AT SE 1R 5 S AR Z AR MK I PR A
FEPRIN R A5 B ( He ) M ZREVEFR B (1) 78 3 Pl
JRZEH A A B — 2, B« P A o o e, JEE B
W, A EAR. 255500 5 Flhistfe S8 45
LS NG BT I ST e = Y O S P
AT > JE R T > R
T4 TEEBHNHREGEEML

Table 4 Genetic differentiation of different melon types

el JEE R A ST TR il T LUZZERE oy
Accession type TC N w

JE R TC — 0.398 0.278
R FIE TN 0.152 — 0.291
YL Fh T W 0.107 0.110 —

X FER LA 1O AE RS (D), A R bR B (Fr )

Nei's genetic distance ( D ) and pairwise Fg; are above and below the
diagonal, respectively.

TC: thick-skinned accessions, TN thin-skinned accessions, W: wild

accessions, the same as below

R5 TRELBEHIHRSHEMEILE
Table 5 Comparison of genetic diversity for different types
of melon accessions

(R A

Bt SEACHEE WA P mEge  Zretk

Type HE Na 51 Ho MAF E He H8%LI
JEE R TC 253 0.047 0.321 0.656  1.255
AR TN 292 0.068 0.317 0.592  1.207

By AR PR W 287 0.176 0.420 0.738  1.483

2.5 AREFEBHINH RS TN

F TV B THE B R A T A 388 4 7 S F 2
PRI 25 5 B 8., [ 28 R0 i (14) T ¥4 2 1. P RE AT
ZES. K3 R, 3 R BR R E IR T
FETE 0.4~ 0.7 Z[A], AR IES 0, U R ZF
JOT BT VA P P AR R R S T 24 R R K
(0.651 ), U J3 il J3£ 5 A, 100 BH R 22 B i ¥4 1 458
55,0 CV i K, 7T RRAE AR A B ¥ A1 k) 5 T
IV A o 5 114 S 349 i e /N FLRH 22 N K, 16 RH
T ST TN V4 P AR 2, T R A o Pl
JEF CV HB/NF AR T (3% 6 ), U BH T Rz B BT (1)
T ¥4 P B S AR i B A o 5 (L A o 5 P A A
SRR (CV AR ), #F—50t L I, IR
g FVEF AR PB4 B 3.44% . 7.78% Fl 6.98% 1) Fh
JR R EFEEUNT 0.3 (BRI ), A 1.72% . 13.33%
F12.329% 1 Fh 5T 12 3 45 £ A T 0.3~ 0.4 Z 1] (i
), U I IR VA I R TR AT A e R i

307 A AR TC
” W Y FNRTN
g WFAERRRW
§ 20+
® o
=
é 10
=
Z
0

0~0.3 0.3~0.4 0.4~0.5 0.5~0.6 0.6~0.7 0.7~0.8 0.8~0.9
RERE
Chilling injury index

B3 AREMRMREIESEREHNS 5
Fig.3 Distribution of chilling injury indices of different
types of melon accessions

3 ) DA VHE B2 R JEE K oI5 rh ke i it v o [ sy e
Ik 5 (CII<0.3 ) F¥ f b o RUEL ( CI>0.8 ), XF 4 C
ARG A P S5 400 1 0 R A0 M R T S A R A T A
Mo 55 BR, A ZR AR I A B %) T 4 o J s ML 6 S
(14 PR 200 REHE S s S 8 P 2480, 44 i 2 ] HE 471
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Table 6 Variation of chilling tolerance of different types of melon accessions
Pl Al B + bRifE2s AR R EN [E35° i
Accession type Mean + SD Range (%)CV Kurtosis Skewness
JE R T TC 0.651 +£0.158 0.223 ~ 0.867 24.27 0.182 0.616
W AT TN 0.551 +0.095 0.205 ~ 0.760 17.24 -0.054 -0.043
WP W 0.546 + 0.126 0.189 ~ 0.854 23.08 0.117 -0.025

B (1B 4A ), T v SR 5 JRUBA RS I PR 200 i HE 51 A
L 20 2 TR [R] B AR (4D ), ZARIRAL RS , g
RN WISE Y VN ) 2t b i 121 2 1| 21 5]
52 (1K 4B), 4 2 18]t B/ IN T B L5 3 ot
AL, R BLITORE S35, W SR ARG 52 5K, Mg 45 UKL
BD (1 4C) 5 i RUEL R ZHEUE SRR 55040

B AT K , ] ) S BRAN B, R i R Ik
KLU 1A (18] 4B ), B AT IS A Hh 3 o DR PR i
TR T B AN ISR AR, FE R/, Bk J2 8
FHASEMY , W8 B JOURE R 3 i (P 4F ).l ml L, IR
it ALk BT T 4 Ao S P A 240 L5 A4 2 ML/ N T X
TR BT - PR 0% 200 L e 2 R 1 T TR

10 pm

10 pm S um

A BEISIER 5 R (RIRALBRAT ; B C: SRR 5 1 - RIERAL U 5 D2 RUEIH IR AL BERT ; E L F 2 RUSUIH AR IR AL IS ;
Ch: MFERAA M SRR S JERIRE s Cw: ANAEE ; Gr: b s P. RE SR

A': Leaf cells of Hamasu 5 before the low-temperature treatment, B, C: Leaf cells of Hamasu 5 after the low-temperature treatment,

D: Leaf cells of Fenghuang before the low-temperature treatment, E | F: Leaf cells of Fenghuang after the low-temperature treatment,

Ch: chloroplast, M mitochondrion, S: starch grain, Cw: cell wall, Gr: granum, P: osmiophilic granule

B4 SuRER 5 F0RUEM P AR RIR A AT S BRIGSHREN

Fig.4 Ultrastructure changes of leaf cells of Hamasu 5 and Fenghuang before and after the low-temperature treatment

3 itie

XPTEFM S, B ZFE0E 5 AP IR 5 5t
()RR PE B FA L, BT # 2 B h st A% 2R
N FE MR Z —, K2R AR T R
TR B AS IR , U 45 Fh 2 B A %
b A R B ARl AR IO PR R 322k
i 2 A 2 R EE K ( Comelo L. subsp.melo ) #% ] 12

R T LS, R M A fe 22 i I
( C.melo subsp.agrestis ( Naudin ) Pangalo ) | 3= %2 4%
BT AR, R b B AR I, ARSI
L 2R O A KRG , JCie R I o5
FRic, RZWETEHRRERE IS B AT R BT X 20 0T, H
[F7] — o 2K 28 ) o 5 1 ¥ R 4 LA S S AR (i A o )
LA 53, AWFFEdAT 7 ALY 45 51, Toig 2
UPGMA SR ik J2 Bayesian WX 51, J5E B2 Fl



3 4 TR/NAESE AR ZE AU IRN BT SSR 3514 ZFEvE KRy PEEAN 577

JBT R e b BT84 43 A B AN [R] ) 25, BLAEZEDT i
(95845 73 (Fr>0.150 ), X 3245 T Pitrat"> Fibk
TR B YT . RAG ARG v IS R R 5
BT B R BT  AH S AL ARG X 5 VR B
JI AR S A0 (TR R IR 11 AR i B2 IS
A 5 AR ) A AT 54
BROPATAN ], Y R I ot 32 A rh A v [ 1) B i
KA R, Toie AR 5T Y H 3 53 A7 34 J& AL SSR A
IR RRF , b B A R TOE 8 T —A
A % Bt 3 -5 AR RO 2 iy B X el R 5
IR REERTF T 4 R —3 1,

By AEFREA RN P72 RN B
TSRS T ARZ BN T YL, sl 2k —
Pt T ARSI . BB SE A, B AR I 5
HiT I CHF 5] /& C.melo subsp.agrestis var.momordica
(Roxb. ) Cogn. ) KR %I, ABFITRM, B EF
AT 24 b R TSR 25 SR AE 2, A USDA #
BBt IR ROl s B R T | BN EE W ECTICR 202
— et S 3y AP R AR SRR H S B AEER
()RR RL, BATT =2 8] AT B A7 70 R R 5 it 5 B v
B RS AR 30 i B I & T A R B9 27, D AR
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KRB, HHEA — SR BN A R Can S8 Pt
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— M AR AR RE 452 H AR T2 S 3R 5
T ECa 3 A LA SR O s AT R
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