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Analysis of Genetic Diversity of Chinese Melon( Cucumis melo L. )
Germplasm Resources Based on Morphological Characters

HU Jian-bin' ,MA Shuang-wu’,JIAN Zai-hai' ,WANG Ji-ming”,LI Qiong' ,SU Yan'
(' College of Horticulture ,Henan Agricultural University , Zhengzhou 450002 ;
* Zhengzhou Fruit Research Institute ,Chinese Academy of Agriculture Sciences , Zhengzhou 450009)

Abstract ; Genetic diversity of 257 representative melon germplasms from various regions in China was studied
based on the investigation of 20 morphological characters. The results showed that the obvious difference was ob-
served with the seven qualitative characters ( fruit shape , ground color of fruit skin,vein color of fruit skin, vein shape
of fruit skin,flesh color,flesh texture,and seed coat color) and the six quantitative characters (fruit diameter, fruit
length , fresh weight of single fruit, fruit thickness, soluble solid content,and 1000-seed weight) . The Shannon’s indi-
ces of the seven qualitative characters and the six quantitative characters exceeded 1. 00 and 1. 50, respectively. The
mean Shannon’s index of 20 morphological characters of all the melon germplasms reached to 1. 20 ,and the degree
of genetic diversity between various regions was distinctly different. The upper-to-lower older of the various regions
based on their Shannon’s indices was Northwest China( 1. 48) , Central China( 1. 32) , East China(1.22) , North
China( 1. 17) ,Northeast China( 1. 13) ,and South China (0. 89). Principal coordinate analysis( PCO) divided all
the germplasms into three regions,i. e. , dominant region for thick-skin germplasms, mixed-distribution region for
chick -skin/thin-skin germplasms, and dominant region for thin-skin germplasms. The melon germplasms from vari-
ous regions distributed differently in the PCO diagram. The thick-skin germplasms from Northwest China widely
distributed cross the three regions and revealed higher genetic diversity,so did the thin-skin germplasms from Central
China and East China. Our result supported the view that Xinjiang was considered as a second origin center of

thick-skin melon, and Huanghuai and Changjiang river zone was considered as a primary origin center of thin-

Wrfs B H1:2012-10-24  fEEIE#A:2012-11-29 M4 HAR B #7:2013-06-07

URL:http://www. cnki. net/kems/detail/11.4996. S. 20130607. 1740. 023. html

ELTE . HEGRBARETH (31101544 ) ;70 /5 4 7 24005 45 B 200 9% Bh iR 5 5

B —VEE BT I 0 R RS F A, E-mail : jianbinhu@ mail. henau. edu. cn

SAFVER S0k, BIOFST 61, BIF58 7 ) R DGR ICR S9N A . E-mail : mashuangwu@ caas. net. cn



4 19 AR ;i ] A TCRP 5 B U5

TSRS AL ZREE T 613

skin melon.
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Table 1 The melon germplasms and their origins

Gy 7 A 32 MEBTERIEST T 5t tlr, KBL
BTSERRHTRR Bs 1% 2 B 2 6T K LR 2 ol 4 2R
FEFN 7 ANERE, SR, X SE A58 L K 2 3 [ & o3
b DX AR RHTORR S, 1t A7 5 22 [ 45 3t b St 1) R e 00T 52
WK WLARGE o ASBEZEXT R E iz 20 A i 257 43 fH R
PTG 20 MESTERGEST T R G0, BAE T i3
[l R 5 BT 22 R ) 20 AT B 0, 9 TR AR Tl
TIAEF [ B e 47 S i o B A Wi B 5 00 4R it e
WA

1 MRS

1.1 ##

HEEURTRL 257 43, B BI04 G IR 5T 5% 5
W R (35 1) A5 T 46 Oy (R 5 22 fy JbEE 24
By TR 29 1oy BRIV 24 iy 31T 18 1 LI 15
Oy 2R 13 43 R EA T 13 4y AR L NS 1L
0y ERL0 £y W9y LLPE 8 1y P 8 £y dbat 7
3 ok 6 4y JHR 6 403 AR S i LV 4 £ )T 4
Oy A 4 B3 0 3 4y B 1 R 1y A
By, FiRAPEHE T E A (AR X ERE ) #R
FEBER AR, HAH M R/INEA b4 L B R T 3%
A (AR EEET) A SRR R 4

F IR Bk Tl R 4%k B 2t 5

Origin No Germplasm name and code

e (L) o 24 TATEFLIE(57) , \—FFL(60) HKATFE BT (72) A AT (73) , 8RR (75) , B4 0 (84) , R A B2 (98) , &
ZK(99) ,ZRAI(106) ,KKFIR(108) , TR INET(110) , ZEE(112) , AN (113) , 25 644 (114) , 48 232
(121) FERID UK (232) , G T (236) , WS FUHE (240) , T v FE9 (241) , — (05 (242) Bk 2 5 A
Al 25 (260) , MS0E B (811) , FELT (928) , Fid 1 5 (940)

(e 22 WSk Fz (89) , HAN AIHE(90) , # ATk (91 ) , AR NT 55 (92) , FEMIE T 77 (103 ) , KIAIY5 (104) ,
PR A (105) , RELFLHE(109) , BN (174) , ZE R JfK 2 (224) , BT S0 AR & (226) , G VLA] F4F (251) , R
Pl D& (252) , 2855 58 (253) , 3 AL AR A7 (290) , FE TR (291 ) , HoF ik AR Fe bl & 25 (292) |, B 3t
e FA0(293) , Z2 90 (375) ,93A4(862) , AR I (867) , 2 #(58)

MaNEe] 29 FFE(3) , HAEEA(10) , 25N (24) , KR (123) , B EE S (128) , e )R (173) , WHAEET (347) ,M-3(788) , & L filf
HIR(895) , RUELIE-2(906) , K 96C42(909) , X1 9501 (910) , 3% 3(911) ,#XPR-1(963) , EAM-1(964) , k-2
(965) , %11 98C85(982) , [T JK (983 ) , 4 KL 2301 (984 ) , 4 ¥ B FF (1008 ) , il ¥ 11 K 5 (1018) , ZQK-3
(1021) , FAH(1022) , 4 S (1027) 5 £ 2R (1028) , 2135 Bz 16 )R (1029 ) , & 3K (1030) , /KK (123)
R BRSE IR (1032)

SBIpIL 24 BIEE(8) , ABAL(33) , KFEK(42) , WK (120) , R FZJR(130) , #E A2 HUR (131) , 21K (352) , BBk (353) , (1

Bk(354) AL (355) , B VD (357 ) , i E A1 (638) , iefE(639) , % 3 5 (649) , V- 2 5 (670) , JLil A1 (812),
337(814) ,340(815) ,Cautor(816) , B (817) , F &AL (604) , FAlt 1 5(893) ,FEERFA=(949) , 55 2 5 (961)




614 IR 7/ B - S S 7 G = I 14 14 4%

z1(%)

A Kot T 5 24 B K i 5

Origin No. Germplasm name and code

LT 18 FFE3K(19) AR (34) , #e%0E (132) , KB T (133) , IR T (137) , A HHER (138) , BV (140) , &1 T
(141) , FHJR(142) ,TLBH 1 %5 (143) ,FEIE (144) , =44FR(145) FEHE T (196) , BEWEE(599) , 4 E&HI(602) , &
JE (644) , EF(672) , B3 IEER-2(958)

DN 15 4N (20) , BAFN(166) , LK BIEER (167) , £ BT (209) , 2K (211) , 2R WA K (212) , K 62 FRAF
(872) , 75 K4 BR(875) , 75 KE AT A (878) , VT 242 ) (880) , 4EZ ). (921) , X1] 9601 (923) , & JK(1009) , VL5
=K (1023) , =M AEERK(1031)

7R 13 HAUK(127) SRR (210) , TR 854K (345) , £ #B L (607 ) , [ 5 UK (631) , X462 )R (785) , FIFF 5 B Bk
(877) ,BRHFLE(879) , 25 ABTTAR JIN-1(882) , 25 AL ARN-3(884) , -l 3 5-(934) , MR (953) , & 2 55 (997)

PEEE 13 PI-438529(436) , # % (610) ,35 K (611) ,PI-321004-S2(770) , PI-321004-S1 (847 ) , 737 (919) , Hrit:42-1(924) ,
RKF4(929) ,ARHK 2 45(941) , E#F(970) , K4 (927) , 355 (936) , T HAE(938)

ik 1 FIFE(15) A5 (43) , ZHT1T (44)  DUOF 15 (152) 8T H R (153) /N4 (154) , BOIGUEER (194) L ¥E 7k
(200) , FIHBLE (356) , 5 IAIBEAR (955 ) , BT AR T-(979)

AE 11 JNHLAR(155) ,FFRT T 5 (157) , & W15 (180) , FIZEME(191) ,JLf 1 5 (202) ,FFAT4 5 (205) A1 8 5 (343),
TN (654) EAJN(810) , /LA (891) , LLIE (892)

LR 10 FIHIN(162) ,JLIET (163) , ZHLL(164) , AR (165) , AEIA IR (195) TR (207) , A AE K (871) , /N2 Bk
(873) , kB (954) , FE1E-1(1004)

Wi 9 SEIHBUR(6)  TERIN(17) , HiM 4 (21) , BN (23) , KFHLE(178) , HHE# &N (179) , KFEFR(183) , L
HAF(609) I IR (618)

(S| 8 A1), HZIR(2) , P 1 5-(634) ,NO2691 (646) ,85-95(647) , 1F4—5(648) , LA (857) , ALHAL-1(951)

i) 8 FULME(31) ,—85ME(39) , I (222) BEIFAE(349) , SRR ME(623) , T3EfH-1(948) , LLFIHE(1025) , F& FIRII(1026)

Jeat 7 FH(643) , 2241 26(653) , 2255 1902(655) ,83091(657) , REL(818) , MLT (ks A DT LA (821 ) , AEAIlIT-(859)

L 6 JNEETR(124) ALK (176) , DB # (216) ,/NRIR(870) , #4T(952) , HE F(1016)

Hfr 6 SP5SF(28),35 5 (50) (645) BT 27(664) , RIP 4 5 (665 ) , SR E TR (666) , 4 FLHH (991)

7R 5 TN (16) , 7E88(630) , 4xifidi-1(899) , BHEE-3 (904 ) , RUELEE-1 (905 )

AL 4 TLVEAYR(4) ,FHRE (9) , FEHEL(175) , LD (187)

i} 4 FPEAYR(29) , B THEUK(217) , %8R 108(616) ,Tm-1(861)

il 4 HIMATT(5) 4 4 5 (171) , \T5(612) , HFLR(942)

i 3 4 N(18) AR TT(27) , LR (361)

Wrg 1 HAF(996)

KHE 1 TRV 4N (876)

HEE 1 Wi 15 (186)
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The number in bracket means the code of melon in National Mid-term Genebank for watermelon and melon
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(PCO, principal coordinates analysis) , P it [6] B 25 4y
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Table 2 Description and grouping of qualitative characters of melon germplasms

liw=2 PR 5384 Group
Code Trait 1 2 3 4 5 6 7
A SRITEAR Fruit shape 5% A i W B [E I (=52
B R Ground color of fruit skin H &H HE 23 o Ees 214 VR
C B LLH Vein color of fruit skin " H B i 23 S &
D BISUEAR Vein shape of fruit skin o BE 5 BEHe B2 it
E ST Grooves 7 % poN
F SRAR Ridges I 1% =
G 8% BE Density of net T i h %
H PIZCHLEE Thickness of net g 4 h il
I LA Flesh color & H RS ot LitH BT
J SN Y Flesh texture w 1] e P fifi
K JIEIK 43 Water in flesh > i %
L AT Aroma J é‘ T
M F-FIEAR Seed shape i i U
N PB4 Seed coat color =] e #H H# HiH 214
*3 HMOAMRTEREERAELHRSHME

2 FRE5HMH

BRERiEE S

14 AT AR B 3 2 SRR, I 4e it
BRI A S AR B, eI T4 R WL R
3, ZHERECEIEE R 0.20 ~ 1.63, F 1A
1.04,7 MR CRESBIR R RO Eaugia H
SOBAR SR BE R PR S R ) Eﬁzﬁﬁ
BHORT 1.00, REILRB 2RV s, &
ulﬁl%\ﬁﬂﬁﬁ\iﬁlﬁlﬁﬁyi,E%‘i@.ﬁﬁﬁﬁﬁh}ﬁﬂ@
T4.7% , F RO F B IR 50 (34.6% ) M @
(29.2% ), 38.9% BT i SR SE% A B8, A B L
()RS AT S 0, 2 BR 4% (5. (29. 2% ) , B BUB IR
DL T (25.8% ) o KRR (> 70% ) By -
SR A e SRR X SRR A R ) 2 R
RN (< 1.00), RAB A FEZUA MG
(46.7% ) & RGA0(22.2% ) IRZ . 50% VL F 1)
Tl 5 SR PR B IE (55.6% ), R RS A B
25.3% . KEBOFPTNBUK > h 45 (78.2% ) B
H(70.7% ) ,Fp1 2R (65. 8% ) , FiFHIEI
FEREW(40. 1% ) MIH(25.3% )

2.1

Table 3 Frequency distribution and diversity index of mel-

on qualitative characters

5 62N H#&(% ) Frequency ZHPE
Code Trait 1 2 3 4 5 6 71 &N
A ik 28.811.727.218.7 3.9 9.7 1.63
Fruit shape
B BERE 17.5 8.229.234.68.9 0.8 0.8 1.53
Ground color
of fruit skin
C HOgifts,  38.9 4.714.8 3.82.2 7.0 1.6 1.53
Vein color of
fruit skin
D BHEOER  38.914.810.9 9.625.8 1.38
Vein shape of
fruit skin
E SR 84.814.4 0.8 0.46
Grooves
F Bk  95.7 3.5 0.8 0.20
Ridges
G Mo 73.9 6.310.1 9.7 0.85

Density of net
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foe TEBIN Jii# (% ) Frequency ZHRENE
Code Trait 1 2 3 4 5 6 71 WEHN
H MZCHE  73.9 7.0 6.6 12.5 0.85
Thickness
of net
I RABIE  46.7 6.622.2 11.7 8.6 4.3 1.47
Flesh color
J RAFH 253152556 1.22.7 1.11
Fesh texture
K JREIKS 43782 17.5 0.63
Water in flesh
L RAF®R 707240 5.3 0. 67
Aroma
M PR 658300 4.2 0.77
Seed shape
N FFEiE 253101 19.1 40.1 2.3 3.1 1.46

Seed coat color
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2 HAR R RN 70. 26% , FLHAE (49, 38% )
SEREAR(38.89% ) RPAIRERE (35.37% ) Fl AT I [
e 18 (32, 34% ) (728 S REOHEXT R/, B T 7]

W ETE Y S A, Hof 5 A8 Mok A AR S 38 1k
2 5 2 HKOF BB X 5 SR R R B B R Y
wEES AEEEIEY F iR AN E U2
BT A TR Bt AL R 2R 152
2.3 AEMXFRFFRSEESHFE

R A8 230 T 36 BB P T I 0 05 1 el 38017
B HA R 6 A Xk, RIPG AL et HOR Y
ST (V) ARACCBIEIL EH AR A7) ARdE (N5
HCRE) JBEVE (db) rde vy db st KRB e
(BEVE (FE) I rd 8L 8RE ) HEAR (LIAR TL958 %&
B B AR YOV | ) MR (AR LT
FO) , B S5 AT, ASTA] b X TSR S 80 otk 22
SRR B T AT ER A A aAh  HoAh 5 BT
AR 22 T BR BN E K o A [R] b D& PR S 57
FH EIMERE /KT 4050 e At
e RAE AR FNAERE . N R A S5 5O E , 7
bl DX (RS e DX ) TR o B R A
DA U JE R IR P R i i 2. 71 kg,
PIRAJRSE 2.85 em,6 NECR MR H K KA F
Hedb AN v b X JE Rz T A8 R TR & 0 A
X RSB 2 W e R AR Sl R, ARdEHLIX
FEE L /INRYE BRI TON 3 P R TR 0. 94 kg,
SR AR 2. 40 em, % b X FRFT A4 5 S MR AR
SN AR 3 AL AT AR AR R b IX
FEE LU R I 3 SR B 0. 50 kg 247, R
JEEEE 2.00 em 2247, B MR B A8 S AR DN
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Table 4 Variation analysis of quantitative characters for melon germplasms
PER WE bR EBKE RME e 2 TRARE MR
Trait Mean s Max. Min. Range (% )CV H
RN (em) Fruit diameter 10.72 4.17 33.51 1.06 32.45 38.89 1. 89 3.65*%
JALYFE (em) Fruit length 13. 85 6. 84 50. 42 1.15 49.27 49.38 1.85 6.22"
BT (kg) Fresh weight of single fruit 1.05 0.99 7.06 0. 02 7.04 90. 29 1.57 14.12"
RAJEREE (em) Flesh thickness 2.29 0. 81 4. 66 0.50 4.16 35.37 1.97 3.11*%
A MERETE ) & i (% ) TSSC 9.43 3.05 17.70 2.00 15.70 32.34 2.08 1.56
7 TR (g) 1000-seed weight 24.30 17.08 90. 02 5.00 85.02 70. 26 1.61 3.27*

*RIRTE0.05 KV BB EN, TR
TSSC :total soluble solid content

14 A ok i RSB AR R B 6 R A
B 3 A PEAR Y 20 A5 A2 A ) 3 DX 2 5 1 e, At
1T AN PRIRAE 2% A i XA 70 A3 JE A — B0 (B R 57
) o AN, PEALHL X Z0A 63 %0 il 5 S S B A 15
BRI, 29 55% BB RR Bz B gk B 1, 2
46% (AP TR Y S B O R 0, AR R A

“ means significance at 0. 05 level. The same as below

21 JINBIRZ2 7K 45 Ff A7 1 R A 5T . o 39078 78 L Hl
X, SIVA SRS A TR A e
IR FIAE B b X8 B i () J2 B4R var. chinensis
T var. conomon) W, ZEATPEW T A Fh 5T ) 14
AR AR RN 6 S MR 2 R KO
W ZREEFRECR 1. 20, A [A] H DX A o i1 2 4
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Table 5 Difference of melon quantitative characters in various regions of China
FEb X ARALHLIX At X fErfhIX IR HIX BT HLIX
Pk Northwest ihga Northeast S:li;m North C}:‘i:laa Central Cil:l: East Chil;aa South C}:l:l;
Trai T s T ST S S T S
Mean i Mean i Mean A Mean R Mean R Mean A
(%)CV (%)CV (%)CV (%)CV (%)CV (%)CV
RSREAE (em) 12.75 41.30 9.23 29.45 10.29 26.91 9.85 30.93 8. 80 22.92 8.72 20.09 2.44°
Fruit diameter
RAFE (em) 19.31 44.45 13.08 22.59  12.47 22.82 13.45 24.64 12.31 25.28 11.02 13.10 3.25*
Fruit length
B (kg) Fresh 2.71 77.19 0.94 58.54 0.90 72.72 0.75 58. 81 0.63 48. 09 0.49 31.47 5.67"
weight of single fruit
RAEE (em) 2.85 30. 56 2.40 37.03 2.10 27.93 2.17 38.50 1.98 25.25 2.00 12.47 2.61°
Flesh thickness
AEEEIE Y AR 10,92 24.71 9.57 27.99  9.47 29.19 8.19 42.01 821 3576 10.65 18.59 1.82
(%) TSSC
MFTRE(g) 43.73 49. 83 17.95 32.31 22.05 57.25 17.76 47.13 15.82 39.85 13.24 34.43  3.04"

1000-seed weight

BRI )T R P (1.48) 48 (1.32) AR
(1.22) A8 db (1.17)  ARdE (1.13) FT4E g 4 X
(0.89) (K 1), X 53 T ¥ kA 5 R 50 HE
JFH—EMZESR,

1.6 [
1.4
1.2 7
1.0
0.8
0.6 [
04

LR
Shannon’ s index

HuX. Regions

ANTE) 3 X A T A B 0 & Rt HE

Fig. 1 Shannon’s index of melon

E1

germplasms in various regions of China
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] AR R N R AL G AE S v i K 43, PCO B AL
AATFEE, PCO A RS A3 X B 35 A i I 5T 43
A UER IR EE R BT st 28| . Fra bR
Fofo o T AR i HL 0 A A LRl 43 R 3 A X (1L 0L AN
1), T X R JE R /RS X, B 61 3R J2 15 17 1
B RhTTLL AL, SR B b R S R IR TP b ARdE ARdL
Hi DX, R b T 2 R T b AR R ML X L X
JB o3 AT AR v U ] 8t A% 2 AR PEZKOE Ik, 1L
XM JE Rz R EIR & 73 A X, B 38 13 & B2 .96
T R A BT 20 B, JE R A BT K 20k A PR b ARt
X, /DHOR A 4RI FNAE b X R AR T 32 0k [ AR
W AEdb AER AR B X, I IR S A 4 A AR 43
B, ZREHACEE T 1T IXAP T, 1D X 3 Je iR
PEg X, i 7 AR B 40 0338 52 B 4R, JB e st
Pk B PG DX, R B Bk B AR AR AR
DX, I DX BT 4 A 38 0 1, Ul BH HE 22 R PR K T
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Fig.2 A PCO diagram based on morphological characters of melon germplasms
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