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Genetic diversity analysis and DNA fingerprinting construction of 61 pro-

cessed cucumber germplasm resources based on SCoT markers
WANG Hongli', ZHAO Jiucheng', LAI Miao', LU Jiashi’, LING Qichang', XIAO Jinhua’, ZHANG

Hua*, FU Xinfeng'

(1.Qinzhou Branch of Guangxi Academy of Agricultural Sciences/Qinzhou Institute of Agricultural Sciences, Qinzhou 535000, Guangxi,
China; 2. Institute of Flowers, Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China; 3. Agricultural and Rural
Service Center of Napeng Town, Qinnan District, Qinzhou 535015, Guangxi, China; 4. Agriculture and Rural Service Center of Beitong
Town, Pubei County, Pubei 535321, Guangxi, China)

Abstract: In order to find out the genetic diversity of germplasm resources of processed cucumber and provide theoretical
basis for the breeding of new varieties. the genetic diversity of 61 processed cucumber germplasm resources was analyzed
and DNA fingerprinting was constructed using SCoT technique. The results showed that 8 primers with clear amplifica-
tion bands, high polymorphism and good repeatability were selected from 100 SCoT primers. A total of 238 loci of 61 cu-
cumber germplasm genomic DNA were amplified by PCR using the selected primers, of which 227 were polymorphic lo-
ci, and the average percentage of polymorphic loci was 95.38%. NTSYS-pc 2.1 software was used to calculate the distri-
bution of genetic similarity coefficients among the 61 tested materials between 0.588 and 0.920, and the material with the
smallest genetic similarity coefficients was 34 and 55, respectively. There were great differences in melon color, leaf
shape and fruit shape, indicating that the two were most loosely related. Based on the genetic similarity coefficient, UPG-
MA cluster analysis and tree diagram were performed. At the similarity coefficient 0.735, they could be divided into 7

groups. The results indicated that 61 cucumber germplasm material backgrounds were different, but most of the germ-
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plasm sources were similar, and germplasm from similar habitats were grouped together in the same group. Sixty-one cu-

cumber germplasm resources could be identified by DNA fingerprinting of SCoT 12 and SCoT 83, which could provide

scientific basis for classification and identification of cucumber.

Key words: Cucumber; SCoT molecular marker; Genetic relationship; Genetic diversity; DNA fingerprinting
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Table 1 Germplasm sources of 61 processed cucumbers and their main phenotypic characters

G s s Ao Y
ID  Species code

LUt

Tt B b

Type of species Germplasm source

HBIER

Phenotypic characters

1

20

21

22

23

24

25

26

S2016-1-3-2-1-2-5-2

S2016-5-1-2-1-1-1-1

S2016-6-1-h-1-h-3-2

S2016-8-3-1-5-1-1-2

S2016-10-h-1-5-1-3-1

S2016-11-3-h-2-1-1-3

S2017-1-h-1-2-1-3

S2017-2-h-1-3-1-5

S2017-3-2-1-4-1-1

S2017-5-1-4-1-2-2

S2017-6-1-1-3-2-1

S2017-7-2-1-2-2-3

S2017-8-1-1-2-1-1

S2017-9-5-2-1-5-1

S2017-10-2-1-6-2-2

S2017-12-1-4-1-2-1

S52018-2-2-1-3

S2018-3-5-2-1

S2018-5-2-1-1

S2018-6-1-3-2

S2018-7-1-1-3

S2019-1

S2019-2

S2019-4

S2019-5

S2019-7

ai R
Pure line
Pure line
IS
Pure line

ai R

Pure line
afi 2
Pure line
afi 7
Pure line
Pure line
afi 7
Pure line

ai R

Pure line
afi R
Pure line
afi 7
Pure line
afi &
Pure line
afi 7

Pure line

Pure line
afi 2

Pure line
HACHH
Hybridize
S
Hybridize
HATHN
Hybridize
HACHN
Hybridize
HATHN
Hybridize
AATHN
Hybridize
afi &

Pure line
afi 2

pure line
afi 7

Pure line
a5

Pure line
afi 7

Pure line

TR T
Qinzhou, Guangxi
IZREE Bl
Qingdao, Shandong
JUIRER M T
Qinzhou, Guangxi
RN T
Qinzhou, Guangxi
TG T
Qinzhou, Guangxi
RGO T
Qinzhou, Guangxi
el
Qinzhou, Guangxi
TR T
Qinzhou, Guangxi
PR T
Qinzhou, Guangxi
P T
Qinzhou, Guangxi
P
Qinzhou, Guangxi
PR
Qinzhou, Guangxi
P i
Qinzhou, Guangxi
PR T
Qinzhou, Guangxi
P T T
Qinzhou, Guangxi
P
Qinzhou, Guangxi

IR

Yulin, Guangxi
FANLESE ST i}
Fengcheng, Jiangxi
A A T
Fuzhou, Fujian
TR T
Xiamen, Fujian
AR T
Hengzhou, Guangxi
RN
Qinzhou, Guangxi
TG T
Qinzhou, Guangxi
R T
Qinzhou, Guangxi
el
Qinzhou, Guangxi
TR Tl

Qinzhou, Guangxi

R,
Medium length rod shape, yellow with green in the middle

o, gk, M

Medium to long rod shape, white with green in the middle, strong in females
oo, gk, METE

Medium to long rod shape, white with green in the middle, strong in females
Medium length rod shape, yellow with green in the middle

FakE, HA
Short rod shape, yellow with white in the middle

Fa BT B4k, 2
Short cylindrical, yellow with a green tint, early maturing
Short cylindrical, yellow with a green tint, early maturing

o, Tak
Medium length rod shape, yellow with green in the middle

R, gt

Short rod shape, yellow with a green tint

R, 4% iP5

Medium to long rod shape, white with green in the middle, strong in females

R, Bk
Medium length rod shape, yellow with green in the middle

AR, A

Medium length rod shape, yellow with green in the middle
Kk, H

Short rod shape, yellow with white in the middle

SRS

Medium length rod shape, yellow with green in the middle
i, Ak

Medium length rod shape, yellow with green in the middle

PR B

Medium to long rod shape, yellow with white stripes, strong in females
o, TAE, METE

Medium length rod shape, yellow with green in the middle, strong in females
Kb, F 4%, MR

Long rod shaped, white with a green tint, strong in femals

R Bk, HEPE 5

Medium length rod shape, yellow with green in the middle, strong in females

R, B PSR

Medium to long rod shape, yellow with white stripes, strong in females
S =l G

Long rod shaped, yellow with white stripes, strong in femals

TR, SR EVE SR

Medium to long rod shape, yellow with white stripes, strong in females

SN
Medium length rod shape, yellow with green in the middle

R, R
Medium length rod shape, yellow with green in the middle

TR, Tk
Medium length rod shape, yellow with green in the middle

K, # A
Long rod shape, yellow with white in the middle
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Table 1(Continued)

TR T AR AR5 FAUMR
ID  Species code Type of species Germplasm source Phenotypic characters
27 S2019-9 ai R JT PN R, T

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
28 82019-10 A F )RR T SRS

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
29 S2019-11 ai R TR T ke, HaR, MEVESS

Pure line Qinzhou, Guangxi Short rod shaped, yellow with a green tint, weak in females
30 S2019-16 2R JT UGN R, T

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
31 82019-19 4l R IR T SRS

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
32 82019-23 ai R J IR R, T

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
33 $2020-2 AL R I E N} Kb, #

Hybridize Yulin, Guangxi Long rod shape, yellow with white in the middle
34 $2020-3 IRACT JUARE R KIFEIE, 3¢ A, LS

Hybridize Shenzhen, Guangdong Long cylindrical, yellow with a white tint, strong in females
35 $2020-4 ARACTT IR ] R, B, MR

Hybridize Jinzhong, Shanxi Medium to long rod shaped, yellow with a green tint, strong in females
36 $2020-5 aiF )G LIRS

Pure line Guilin, Guangxi Medium length rod shape, yellow with green in the middle
37 $2020-7 ai R J PR T TR, T

Pure line Guilin, Guangxi Medium length rod shape, yellow with green in the middle
38 $2020-8 2 A JTIOREMR T R,

Pure line Guilin, Guangxi Medium length rod shape, yellow with green in the middle
39 $2020-9 AR IR EERR T Jike, T

Pure line Guilin, Guangxi Short rod shape, yellow with a green tint
40 S2020-10 2 A JPUREMR R T

Pure line Guilin, Guangxi Medium length rod shape, yellow with green in the middle
41 S2020-11 ai R )RR SRS

Pure line Guilin, Guangxi Medium length rod shape, yellow with green in the middle
42 S2021-2 ai & J RN T PR, A

Pure lines Liuzhou, Guangxi Medium to long rod shape, yellow with white stripes
43 $2021-3 2 R T R,

Pure line Liuzhou, Guangxi Medium length rod shape, yellow with green in the middle
44 S2021-5 Az ) PG T TR, Bk

Pure line Liuzhou, Guangxi Medium length rod shape, yellow with green in the middle
45 S2021-6 ai A J AN ke, B

Pure line Liuzhou, Guangxi Short rod shape, yellow with white in the middle
46 S2021-7 ARATI JUARB AR SRS

Hybridize Yangchun, Guangdong Medium length rod shape, yellow with green in the middle
47 S2021-8 Az TR R, T

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
48 S2021-9 2 UGN R, T

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
49 $2021-10 4l R J PN T Rk, #H

Pure line Qinzhou, Guangxi Short rod shape, yellow with white in the middle
50 S2021-11 AR e eI Kotk , T4

Hybridize Hefei, Anhui Long rod shaped, yellow with a green tint
51 S2022-2 a7 J N T R, Bk

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
52 S2022-3 AR TR T TR, Bk

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
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Table 1(Continued)

TR T AR AR5 FAUMR
ID  Species code Type of species Germplasm source Phenotypic characters
53 82022-4 AR JUIRERMI T TR T

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
54 82022-6 aiF IR M T TRt B

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
55 S2022-7 AR TR R, B MR

Pure line Qinzhou, Guangxi Medium to long rod shape, yellow with white stripes, strong in females
56 82022-8 2 PG R, T

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
57 820229 4l R IR T TR, Bk

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
58 $2022-10 ai R LB A EY A e

Pure line Beihai, Guangxi Short cylindrical, yellow with a green tint
59 S2022-11 4l R AR P e T TR, SR VRS

Pure line Jinan, Shandong Medium to long rod shape, yellow with white stripes, strong in females
60 S2022-13 ai R J PRI TR, Bk

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
61 S2022-14 AR JUIRER M T R,

Pure line Qinzhou, Guangxi Medium length rod shape, yellow with green in the middle
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1 61 {3 5INFHER DNA B4R
Fig. 1 DNA electrophoresis results of 61 cucumber germplasm resources
&2 EAT 6l MMIERNMEIE SCOT 3|9 BER
Table 2 Amplification results of SCOT primers applicable to 61 processed cucumber materials
519 1D ElkZ 2] EIEZ)E2 Far R/ B 2NN ZENEHE
Primer ID Primer sequence (5'-3") Primer sequence(3'-5") Size /bp TNB NPB Polymorphic rate/%
SCOT12 ACGACATGGCGACCAACG TGCTGTACCGCTGGTTGC  230~5000 39 39 100.00
SCOT28 ACGACATGGCGACCCACT TGCTGTACCGCTGGGTGA 250~3000 21 18 85.71
SCOT30 CCATGGCTACCACCGGCG  GGTACCGATGGTGGCCGC  230~5000 33 31 93.94
SCOT40 ACGACATGGCGACCACGT TGCTGTACCGCTGGTGCA  150~3000 24 24 100.00
SCOT67 ACCATGGCTACCAGCGGC  TGGTACCGATGGTCGCCG  200~3500 25 23 92.00
SCOT74 CCATGGCTACCACCGGCA  GGTACCGATGGTGGCCGT  200~5000 34 31 91.18
SCOT83 ACGACATGGCGACCAGCG TGCTGTACCGCTGGTCGC  100~3000 37 37 100.00
SCOTS88 ACGACATGGCGACCACGT TGCTGTACCGCTGGTGCA 400~4300 25 24 96.00
4l Total 238 227 95.38
T34 Average 29.75 28.375 94.85
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B2 SCoT12 5|4 61 3 ik # AL A 1845
Fig. 2 Amplification result of 61 test materials by SCoT12 primer
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Fig. 4 DNA fingerprinting of 61 cucumber germplasm resources constructed by primer SCoT 12
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Fig. 5 DNA fingerprinting of 61 cucumber germplasm resources constructed by primer SCoT 83
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