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Research progress on genetic diversity in Cucurbitaceae crops
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cultural Sciences, Guangzhou 510640, Guangdong, China; 2. College of Horticulture and Landscape Architecture, Zhongkai University
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Abstract: Cucurbitaceae is the fourth most important economic crop in the world, comprising 960 species in 115 genera
and possessing rich germplasm resources. However, the cultivated species of Cucurbitaceae crops have gradually become
assimilated and the genetic diversity of germplasm resources has become narrower due to long time selection for yield
and high quality. A systematic study on the genetic diversity of Cucurbitaceae crops will enable us to explore their germ-
plasm in a more comprehensive way, which would help in promoting the breeding program. In this paper, the origin of Cu-
curbitaceae crops and their phylogenetic relationships were introduced, and the collection of germplasm resources of Cu-
curbitaceae crops was explored. The authors also summarized the relevant studies of genetic diversity of Cucurbitaceae
crops and breeding innovations, especially those of cucumber, pumpkin, watermelon, melon and wax gourd, which lays a
solid foundation for the utilization of variety and cultivation of Cucurbitaceae crops.
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Table 1 Partial germplasm collections of Cucurbitaceae crops

FIR GEURAL
fE¥) Crop KA Source Germplasm
resource number
)N 2 [ AR b 35 5 B2 YR 45 2. Germplasm Resources Information Network Chttps : /npgsweb.ars-grin.gov) 1574
C. sativus F [ b B} B R S AL T 5T BT Institute of Vegetables and Flowers, CAAS Chttps: //ivf.caas.cn) 5000
rp [ VBBV E YL £ 5T BT Institute of Crop Science, CAAS Chttps : //www.cgris.net) 127
faf = AH W38 A& B A0 The Centre for Genetic Resources, the Netherlands Chttps : //cgn.websites.wur.nl) 924
EJ1 5 [ S AR 15 4% W5 ) National Bureau of Plant Genetic Resources Chttp: //pgrportal.nbpgr.ernet.in) 612
MR EERIED Z V(S B 117 Genesys(https: //www.genesys-pgr.org/) 24 156
Cucurbita 7 P37 BL R EL Bk Ah -1 4 Svalbard Global Seed Vault(https://seedvault.nordgen.org/) 2547
Tﬁﬁ)ﬁi 3[R ) World Vegetable Center Genetic Resources and Seeds Chttps: /genebank. worldveg.org/#/over- 1662
view
& [ A M 35 57 75 Y545 2. Germplasm Resources Information Network Chttps : /npgsweb.ars-grin.gov) 1632
1885 3 A7 J& 25 F 5T BT Genebank Information System Chttps: //gbis.ipk-gatersleben.de/gbis2i/faces/index.jsf) 1055
R B S AH 8% 535 )5 National Bureau of Plant Genetic Resources Chttp: //pgrportal.nbpgr.ernet.in) 198
R OE R 2 B R S A6 FFIE 7T FT Institute of Vegetables and Flowers, CAAS (https : //ivf.caas.cn) 1000
R R RL 2 BEAE DR HE FORT Institute of Crop Science, CAAS Chttps : //www.cgris.net/query/croplist.php#) 350
r [ R 2 B B WAEAUHPF 72 T Kunming Insititute of Botany, CAS Chttps ://seed.iflora.cn/) 44
[N EIRVEVI Z FEPEAE 211 Genesys Chttps : //www.genesys-pgr.org/) 4370
C lanatus WK AE ) 15 4% 23 H 3% European Search Catalogue for Plant Genetic ResourcesChttps : //eurisco.ipk-gatersleben.de) 1932
3 EA MV R 5 B85 B Germplasm Resources Information Network Chttps : /npgsweb.ars-grin.gov) 1441
EJ1 5 [ AR 15 4% W6 ) National Bureau of Plant Genetic Resources Chttp: //pgrportal.nbpgr.ernet.in/) 264
1 [ 3 A1 JE 252 F T Genebank Information System Chttps : /gbis.ipk-gatersleben.de/gbis2i/faces/index.jsf) 251
e o] [ 7 TR TR o 00 3 o [ b AR 2 e 8 M SRR T BT 4000
Medium-term National Watermelon and Melon Germplasm Repository, Zhengzhou Fruit Research Institute,
CAAS (https://www.zzgss.cn/)
R R OE R 2 B R S AL FFAE 7T T Institute of Vegetables and Flowers, CAAS (https : //ivf.caas.cn) 1000
r [ MV B2 B R YR F 7T BT Institute of Crop Science, CAAS Chttps://www.cgris.net/query/croplist.php#) 39
il EIRVEVI Z RS 2T Genesys Chttps : //www.genesys-pgr.org/) 9394
C. melo WK AE ) 15 4% T2 H 3% European Search Catalogue for Plant Genetic ResourcesChttps : //eurisco.ipk-gatersleben.de) 4318
3 EA MY R 5 B8 (5 B Germplasm Resources Information Network Chttps :/npgsweb.ars-grin.gov) 3387
TR P37 BL R EL Bk b1 4 Svalbard Global Seed Vault(https: //seedvault.nordgen.org/) 1811
E[1 5 [ S AR 15 4% W55 )5 National Bureau of Plant Genetic Resources Chttp: //pgrportal.nbpgr.ernet.in) 129
Hp E R0l K $dis T & China Seed Industry Big Data Platform Chttp://202.127.42.47: 6010/index.aspx) 2153
EJIN EERIED ZFEVE(S B 171 Genesys(https: //www.genesys-pgr.org/) 359
2'02?”.@ T FFh ¥ P PR ELHERF T4 Svalbard Global Seed VaultChttps: //seedvault.nordgen.org/) 100
rf [ /R0 5 B2 Y545 5. Chinese Crop Germplasm Resources Information SystemChttps :/www.cgris.net/) 108
WM AE 42 3% A% 525 H 3% European Search Catalogue for Plant Genetic ResourcesChttps: //eurisco.ipk-gatersleben.de) 37
& FE LMV HF ) FER (5 M Germplasm Resources Information Network Chttps : /npgsweb.ars-grin.gov) 13
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Table 2 Genetic cluster analysis of major economics crops of Cucurbitaceae
1ED) ¥ . Ty SFHVIR
% Method 25 5L Result
Crops Scientific name J7¥ Metho AR Resu Year  Reference
)R C. sativus SSR /> FHrid oy 6 ANEE 2023 [51]
Cucumber Simple sequence repeats(SSR)molecular marker Divided into six groups
SSR 43 FHrit SSR molecular marker 93N 2 A T ERE 2017 [52]
Divided into two main groups
JEZS AR SRAP 4> T-hrid IrER S KA 2017 [53]
Morphological marker and SRAP molecular marker Divided into five groups
PN Cucurbita JEAS AR SSR 2 Thrid S 4 2R 2023 [54]
Cucurbita moschata Morphological marker and SSR molecular marker Divided into four groups
TR HEAIT ZL MR AN ISSR 4 TARid 2 AT 2 AN AT 4 A 2022 [55]
Diode array (DDA )near infra-red (NIR) technology R4
and the inter simple sequence repeat (ISSR)molecular Divided into two main groups,
marker two subgroups, and four sub.
subgroups
JEA S ARIC A SSR 43 FhRid Ty 4 2 2022 [56]
Morphological marker and SSR molecular marker Divided into four groups
SRAP /> Fhrid RS 2015 [17]
Sequence-related amplified polymorphism (SRAP) Divided into four groups
molecular markers
[N C. lanatus SSR 4+ FHrit SSR marker NS KK 2022 [37]
Watermelon Divided into five groups
SSR 4 T#%1C SSR marker R NS 2022 [57]
Divided into four groups
SRAP %3 Fkritt SRAP molecular marker NS 2022 [58]
Divided into four groups
SNP #xit. Single nucleotide polymorphism R4 2020  [59]
(SNP) marker Divided into four groups
4K B. hispida EST-SSR 4 Fhric 58 3 NI 2021  [38]
Wax Gourd Expressed sequence tag-simple sequence repeats Divided into three groups
molecular marker
RED)N B. hispida var. ~ SCoT Fritl Start codon targeted (SCoT)marker Ir R 6 A 2021  [39]
Chieh-qua chieh-qua Divided into six groups
22K Luffa cylindrica  1SSR 2§50 N2k 2020  [40]
Luffa Inter simple sequence repeat(ISSR)molecular marker divided into two groups
FLIN Momordica SSR 43 F##ict SSR molecular marker 58 8 MR 2016 [41]
Bitter Gourd  charantia Divided into eight groups
LN C. melo JEAS AR SRAP 4> T-hrid Iy 3 P 2020  [60]
Sweet Gourd Morphological marker and SSR molecular marker Divided into three groups
SSR 4 F4#ic SSR molecular marker N4 2019 [61]
Divided into four groups
SSR 4> F#ritk SSR molecular marker N2 AT 2018 [42]
Divided into two groups
E Lagenaria FEAS2EFRIC A SCoT Frid LSRYES 2024 [62]
Bottle Gourd  siceraria Morphological marker and SCoT marker Divided into seventeen groups
A FARCH SSR 43 FhRid G 5 A 2022 [63]

Morphological marker and SSR molecular marker

Divided into five groups

PZE R . Yang 25 {XF F Target SSR-seq F A XS
382 BN AP HEAT ZE R 0 L, SR K g 4 A
MEHE (AR A A b A BRSPS XUR AN B , 23 4T
R 8]) 73 KA, 85 1 58U o Zhang

SEICTRI BT SNP i [K] 7p RUH AR 261 4 [ 5
JREL N3y 4 AN ERE (e AL AR B R 78 XU 7
ANRRI AL, Herh e g 7 5 R JE AU AR B T SR AL AN
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Fig. 1 Phylogenetic tree of 1234 cucumber accessions using BBS-SBPs
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