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Genetic Diversity Analysis of Seedling and Early Flowering Stage
Morphological Marker in Cucumber Core Germplasm

LIU Pan-na,GU Xing-fang, MIAO Han, HUANG San-wen,ZHANG Zhong-hua,
CUI Jin-ying, WANG Ye,ZHANG Sheng-ping
(Institute of Vegetables and Flowers,Chinese Academy of Agricultural Sciences ,Beijing 100081 )

Abstract ; This study evaluated the level of genetic diversity in 92 accessions of cucumber( Cucumis sativus L. )
core germplasm using seedling and early flowering stage morphological markers. The results showed there were sig-
nificant genetic variations in the seedling and early flowering stage traits of the tested cucumber core germplasm. The
average variation coefficient between each germplasm traits was 31. 0% . The variation coefficients for the node of
the first female flower with 59. 4% and the date of flowering with 14. 2% were the biggest and the smallest, respec-
tively. Based on the morphological traits , cluster analysis indicated the 92 accessions could be divided into three and
eight groups at the Pearson correlation coefficient of 6. 5 and 3. 5, respectively. The results of the present study en-
rich the evaluation system and provide important information for the exploitation and utilization of excellent gene re-
sources of melons.
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Table 1 The collected cucumber germplasm resource in this study

G 5T 24 Bk Hh L IR P il 4 ik Hb B VR
Code Germplasm name Origin Code Germplasm name Origin
CGl PI 512596 PUPESF AR R CG81 BN62 e PG XA
CG2 PI 605943 E[EE RIS i 3 CG82 BN63 e PG XA
CG3 PI 504563 H A CG83 BN64 CRETEP e
CG4 PI 532523 H A CG84 BN66 CRETEP e
CcG7 CGN19579 eS| CG85 BN68 e 7 SR A
CG8 CGN21626 XH CG87 PI 215589 EREAL T
CG9 CGN21627 S| CG88 PI 504564 21y
CG10 CGN21616 Al €G89 I5A1269 SREEIER N
CGl11 CGN21684 At CG90 5A0152 SRS
CGI2 PI 482412 e CGI1 1540156 LRI
CG13 CGN21691 HIES €G92 PI 163213 £ ST 4 253
CGl14 PI 500361 e LL T CG93 M5A1164 rpE R
CGl15 PI 500359 B LU R CGY4 5A0614 PELT
CG16 PI 500365 e LU AR CG95 I5A1008 rrE L
CG17 PI 605988 B[ E s B 43R I CG96 15A1087 wh L
CG19 PI 504570 B CG97 15A0386 rE R
CG20 PI 606039 EVEE v s 8 CG98 1540594 ERIERER
CG21 PI 606033 EVEE h Je IR G99 M15A0108 L
CG23 PI 605957 R i 3 CG100 115A0337 PEILR
CG25 G1135 de3e CG101 QT127 FPELAR
CG28 CGN19829 HA CG102 1540173 E LR
CG29 CGN20853 H A CG103 PI 227210 ERS
CG31 CGN19828 H A CG104 PI 267942 RN
CG32 CGN20266 faf 22 CG105 I5A1135 PETR
CG35 CGN20512 faf 24 CG106 115A0061 ob W R
CG36 CGN20515 = CG107 5A1482 RN
CG37 CGN23617 L IR CG108 15A0771 PEILR
CG40 G8 Je3 CG109 PI 288995 g 25 |
CG43 CGN19655 B CG110 PI 326594 9 2F F)
CG44 CGN19844 S| CG111 PI 263047 5 T IR I R 78
CG45 CGN20898 S| CG112 PI 338236 T HHIF IR
CG47 G1632 b2 CG113 PI 172843 FHHEIRT
CG49 CGN23002 EE CG114 Ames 21698 e
CG51 CGN20517 B S CG116 PI 181752 AU 7 [
CG54 BN1000 Hh [ PG AR 4 CG117 PI 175120 B
CG55 G13 R E U CG118 PI 173892 ENEEALTT
CG56 Gl4 Rl CG120 M5A0197 v
CG59 G17 S bk €G201 15A0141 LR
CG62 G6 HE €G202 PI 214155 B[R a8 IR
CG63 PI 561148 EEAMY €G203 A 1 o EYT IR
CGo64 PI 183967 [ BE A IR I CG204 AL 2 LREEMIDN
CG65 BN11 Hh [ PG AR 4 €G205 65G g
CG66 BN12 Hh [ P SRR 4 CG206 A EIS )\l PE AR
CG71 BN31 Hh [ P AR 4 CG207 RIS Ey) ) E LR
CG72 BN32 Hh [ P XA 4 CG208 9110Gt L
CGT78 BN53 Hh [ PG AR 4 €G209 9930 b
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x2 HENHRESSHENSITHE
Table 2 The statistical data of morphological diversity of

the collected cucumber in this study

F4 HRENMRFHENRES S
Table 4 The frequency distribution of cotyledon’s width of

the collected cucumber in this study

62N KM f/ME FEE bRifE (%)
Traits Max. Min.  Average SD 7
cv
FK (em) CL 4.77  1.02 3.22 0.74 23.0
FIF5E (em) CW 2.7 0.7 1.93 0.42 21.8
LK (em) HL 11.25 1.75 5.73 2.09 36.5
TAAEE (d) EFS 87 44 52 7.4 14.2
o551 WEAETT AL FFEN - 24 3 6.5 3.8 59.4

CL: Cotyledon length, CW . Cotyledon width, HL: Hypocotyl length, EFS;
Early flowering season, FFFN ; First female flower bearing node. The same as

below
x3 HIXENHBFHKAMES R
Table 3 The frequency distribution of cotyledon’s length of

the collected cucumber in this study

. i ARE RitA
T Bt N Hort
g (%) 3 (%)
(cm) Type %
No. of Valid Cumulative
CL Percent
germplasm percent percent
~1.4 5] 1 1.1 1.1 1.1
1.4~1.8 ) 2 2.2 2.2 3.3
1.8~2.2 5] 7 7.6 7.6 10.9
2.2~2.6 Bk 8 8.7 8.7 19.6
2.6~3.0 Bk 12 13 13 32.6
3.0~3.4 BE 20 21.7 21.7 54.3
3.4~3.8 K 22 23.9 23.9 78.3
3.8~4.2 K 14 15.2 15.2 93.5
4.2 ~4.6 K 5 5.4 5.4 98.9
4.6~ K 1 1.1 1.1 100
4t Total 92 100 100

~L4NT 14,14 ~ L8 RTHET 1.4 F/NT 1.8,4.6 ~ . KRT4F
TF4.6, FH

X BRI SERY USRS TS0 iT (R 4)
92 yFprh, FIFFEAE 2.0 ~2.2 em HIFRTA 20 1,
AR 21. 7% s KT 2.6 em BRI LA 143,
TR 1. 1% , & CG116, F M55 2 2.7 em; 7F
1.8 ~2.6 cm JEHE B BRI E 5 H R 72.8% , BB
EM BT P TE 1.8 ~2.6 em,

XoFEE I R Sl R Y S BSR4 T GE 3T o M
(£5),92 Fh R, FIREIHKAE 4 ~5 em IR TA
17 6%, i BT A MY 18.5% ; KT 10 em A9 FH T 2
A1, SFTAMBER 1. 1% , /& CG10, T IRHIK &
11.25 ecm; 7£ 3 ~9 em JWRIN B Rt A N
84. 9% , Ut A B I TP TE 3 ~9 em,

i HitA
Fih5E . N HAal HRE
R 3 TR SyHE(% )
(em) (%) 3H(%) .
Type  No. of Cumulative
CW Percent  Valid percent
germplasm percent
~1.0 %5 3 3.3 3.3 3.3
1.0~1.2 %% 4 4.3 4.3 7.6
1.2~1.4 % 3 3.3 3.3 10.9
1.4~1.6 #5% 8 8.7 8.7 19.6
1.6~1.8 #% 6 6.5 6.5 26. 1
1.8~2.0 %% 18 19.6 19.6 45.7
2.0~2.2 B 20 21.7 21.7 67.4
2.2~2.4 B 19 20.7 20.7 88
2.4~2.6 T 10 10.9 10.9 98.9
2.6~ T 1 1.1 1.1 100
43t Total 92 100 100

x5 HXENMBTHEHEKNEES R

Table 5 The frequency distribution of hypocotyledonary
axis’s length of the collected cucumber in
this study

" X N FitEs

TR FEBE HalE ARES
S| (%)

(em) No. of (%) (%)

Type Cumulative

HL germplasm  Percent  Valid percent

percent

~2 5] 3 3.3 3.3 3.3

2~3 5l 4 4.3 4.3 7.6

3~4 5l 11 12 12 19.6

4~5 ) 17 18.5 18.5 38.1

5~6 Bk 15 16.3 16.3 54.4

6~7 BK 16 17.4 17.4 71. 8

7~8 Bk 10 10.9 10.9 82.7

8~9 K 9 9.8 9.8 92.5

9~10 K 6 6.5 6.5 99

10 ~ K 1 1.1 1.1 100

&1 Total 92 100 100

X B I i A6 91 0 o AR R 47 S8 3 o (R
6),92 1 Fl T v, WAL HIAE 46 ~ 50 d BFP A 37
Oy, A R 40.2% ; KT 70 d R HA 2
By, BT AR 2. 2% , 43 0002 €663 Fil CGT1, 4
AL J2: 78 d 1 87 d;AF 46 ~54 d LN K it
A 53 A 70.7% , vk WA IR R Y 4R AR I 4R
HTE 46 ~54 d,

X HE AR 1 MEAE T 0 7 Hh B S A T e o B
(FK7),92 FhJs 565 1 MEAET 7 FE 4 ~6 TRy Fh



476 iR/

wOW % W 16 %:

JEAT 41 By, i AT R R 44. 6% ;75 10 ~ 12 5118
~20 YRR A 1Oy, BT R R 1. 1% , o)
B CG117 FI CG82, 55 1 WEAE T 7 705302 10 15 A0
19 75,75 4 ~8 TEFEINM RIT AR 73.9% , Ui
B RS 1 MEAETT (AR R TE 4 ~8 715,

x6 HXENAHBAEHRMNESF

Table 6 The frequency distribution of early flowering sea-

son of the collected cucumber in this study

. N N ZitEs
TR AL . FRE Ba ARED
B (%)
(d) No. of (%) (%)
Type Cumulative
EFS germplasm  Percent  Valid percent
percent
~46 R 6 6.5 6.5 6.5
46 ~50 K 37 40.2 40.2 46.7
50 ~54 B 28 30. 4 30.4 77.2
54 ~58 B 8 8.7 8.7 85.9
58 ~62 B 4 4.3 4.3 90.2
62 ~66 Ll 3 3.3 3.3 93.5
66 ~70 B 4 4.3 4.3 97.8
70 ~ ) 2 2.2 2.2 100
411 Total 92 100 100

F7 HRENVEE 1 BT ANRES

Table 7 The frequency distribution of the first female
flower’s node order of the collected cucumber in
this study

) . X HitE

MR FMEME d4rt EEY VeE]

s Byl IrH(% )

REEDA No. of (%) IrH(% )

Type Cumulative

FFFN germplasm  Percent  Valid percent

percent

~4 % 8 8.7 8.7 8.7

4~6 [ 41 44. 6 44. 6 53.3

6~8 1% 27 29.3 29.3 82.6

8~10 1% 4 4.3 4.3 86.9

10 ~12 B 1 1.1 1.1 88

12 ~14 W 4 4.3 4.3 92.3

14 ~16 i 2 2.2 2.2 9.5

16 ~18 [ 2 2.2 2.2 96.7

18 ~20 = 1 1.1 1.1 97.8

20 ~ [ 2 2.2 2.2 100

A1t Total 92 100 100

2.2 EEFMWRKEXES T

LA Pearson fil] BRLURH G R EO0T 92 103 B ICM AL
BRI VAR FEAT AH G 2B (3R 8) , Hovp it
Bi NIRRT S R ARG TSRS T
JRAI S A 2 AR A OC; BRI S5 5 1 AR (2 TR
SN AR A O IR AR B 1 MERE Y AL S et

K TR T RS AR R A OC . E  IIAE
PRBOR, SR AE TR 55 1 MEAE Y LRI
x8 HHAEMAR 5 NREMIRMBXES
Table 8 The correlation analysis of 5 phenotypic character

of the collected cucumber in this study

PEK T TSR PRI AR SR 1 ML
Traits CL cwW HL EFS i FFFN
T CL 1

FHFE CW 0.907 *

TRHHE HL  0.673™  0.704™

WRIE EFS  -0.536™ —-0.561 ™ —0.460™

951 MEAETTAL -0.470™ -0.470™ -0.403™ 0.873™ 1

FFFN

* FORMSEER BE KT (a=0.05) , ™ FoRAREEAM B2 KF (a
=0.01)

* :The correlation reached significant level, ™ : The correlation reached

extremely significant level
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ML — N RRR R, 56 I RSEREh Aok | ED
FE SR E PURURAN WIS RN LY, R B e AT
FPG XU B8 I 2 200 & FE IR, A TR R ik
(R A R M AS [5] (4 Ff B SR AE T — e, A [ ok iR
i () o T A R BB SR AE — S, 16 BH N [ ) ek 3 AN 2
TR IR B 5% 2% 06 R T 1Y JR A, X 5 Fi 2
SRR A R, A IR A P E Y R
Jo3, Ui B ] R BT s A A s T E AN X 5 AR
Fr VO R g gl R — 30, W] i85 SR T b
EF A G, bR T EE BPEE BE L s A h
I 74 XS Il 4 7 o o, At A V5 (] — A 1 T 8 9 2R
FET Rl — AR, X R 5 AR A s L 24



478 oy o WO o 16 %:
G2 — M FEE, ARG SN DR R I A
ggﬁ u AT X S5 | T B SR AR B b ey 5 A L
cads B4 M H R ZHR 2 H AR B0, L 75 Se e s 21,
€6 7 17 H, A5 JUAF [ N AR5 | Fh 22 00 2 i 2 T 3 ot
§§£f ] HEHFER R RIS B . MEAh, 4 E 2K 15
G0 1 ZREMEA2ZZ AR, BT AR A e B 2 R A AT g
cay - SERRLEFRTIA . DI, AR 5 A7 A )
CG23 | ;

CG103 AN IR B B2 R, 8 e Z 000, e e 15
CG201 —
Caoy 5T R G BRI LB,
CGI120 —
CG97 —{
CGI100 —
CG101 — S0k
e o (1] 2807 ACHE. S0 TOR T Ve HA RS AR [ ST, b
&Ll B0 PR R, 2005
CG19 — | |I (2] EHoHE ARG, % MCH, % RO R R BTSSR )] A
caes | BAEVEIEE 2003 ,4(3) :279-284
€gos 1 [3] s, 5RO 2 R BRI Dk [ 7], vh el 8
cGss | Ht,2000(6) :51-59
€61 - || (4] B SR B . o B A SSR e
€G207 i S0 RSB A [ 1], R A W IR, 2014, 15(2)
o 333-341
cr | 5] T, AL, FIL. 50 (I FRVEIRHY SSR A i
CG10 — | Hr[J]. B2 241,2012,39(S) 12699
G209 ——, (6]  HERIR, WA, B, 4. R SSR FRIC AT # TR v U5 1Y
€G99 — | R, BT RS20 . FURRIERT,2012,45(2) ;1721
8826 1 1L [7]  FIRE, B BB, % %N ( Cucumis sativus L. ) T T 3E 5
CG208 1 W REVE BRBOC R AT ). LSS AR R
e A 22p5 2007 ,25(2) :130-137
ca1v7 gy [8]  BHEAE SEBORL, B 6. BRI % U1 2 R AFLP
cGle SIFTLI). AEALAesE 4 2007 ,22(3) :21-24
co oo 197 TAE, R A, . # TR R VI {5 2 B HE ) TSR 4
&3l 1 | r BilJ]. S PR E R ,2007,5(5) :677-682
CG203 — | | = [10] Z=8F, R flEps, Ak i, 4 35 TR B3 I8 % 2 REMERY RAPD
coa =l | U AR ) ). MR AEYEIRAAR 2004 5(2) £ 147-152
caay - | (117 EEH 20085 k. 1 SRAP 4710 /0BT 8 A i 5 22 5
CG205 — ! ' [J]. HEH AR B R ,2009(12) :76-79
cGa | : [12]  ZRB7  JRAMF Kk K . 8 TTORR I 5 U6 14 SR Mk I L 3 %
Gl |1 | SR AFLP 4M47[ 1], 224 ,2004 31 (3) :309-314
caste 7| | [13]  BURTE  S85me. B0 MR Ve BIE S FRICIE 15 Z R 0T T]).
CGII3 — | 1 1 AL VA, 2011,12(1) 142-48
colle 4 | 1 || (141 5T, AR, FL . B TR 7 L L2 AR
ot | IR 2 B 50T L] 80 VU, 201415 2)
CG94 — ‘ 305-312
e R [15] i B SR . T B SR QT
— SERAHTL . 8220 2012,30(5) :879-887
! : [16] LvJ,QiJJ,Shi Q X,et al. Genetic diversity and population struc-
: Il ture of cucumber ( Cucumis sativus L. ) [ J]. PLoS One,2012,7
: (10) :e46919
i [17] EHGE, fr/bte Zefaie 2 WivT 45 s a7 5 i (1 92 750
I IR )] YR BRI, 2013 ,14(3) 1448-454
- (18] R0, ST H AR AW A TS [ 1] T AL HE e A 0 2
; BE2#42,1999,13(4) :58-63
| [19] W T, Eall, K TAE, % AR HETS A LA L3R 0 17
| LI R LRI ,2008(9) :16-18
i PJI———TO—————?S ————— T I [20]  WIKFEE W35 I, 5. AT G G B 0 3 TR bR 2R K R
B R[] ]. T B3, 2011(4) :29-34
Pearsont Stk 2% [21] 3k, Takdik, TURE, 2. MR Yo BUR 5 2 R 0B 2545

1 {ERAEETEHEGENHRE
Fig.1 The tree diagram using
between-groups linkage

I J]. PEBSE 2013 (14) :46-52



	植物遗传资源学报2015年第3期(成品210·285，部分四色页)_部分42
	植物遗传资源学报2015年第3期(成品210·285，部分四色页)_部分43
	植物遗传资源学报2015年第3期(成品210·285，部分四色页)_部分44
	植物遗传资源学报2015年第3期(成品210·285，部分四色页)_部分45
	植物遗传资源学报2015年第3期(成品210·285，部分四色页)_部分46
	植物遗传资源学报2015年第3期(成品210·285，部分四色页)_部分47
	植物遗传资源学报2015年第3期(成品210·285，部分四色页)_部分48



