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Research progress on low temperature tolerance breeding of Cucurbita-

ceae crops
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Abstract: Low temperature stress restricts winter cultivation of Cucurbitaceae crops. This review first summarizes the
application of selective breeding, introduction, hybridization and heterosis utilization in low temperature tolerance breed-
ing of Cucurbitaceae, and lists the current resource libraries for Cucurbitaceae germplasm preserving. Subsequently, the
potential roles of heritable variations caused by ploidy breeding and grafting in low temperature tolerance breeding and the
current status of genome sequencing in the Cucurbitaceae family were reviewed. Relevant genes or loci responding to low
temperature stress were listed, and the latest progresses in gene editing applications for low temperature tolerance research
in the Cucurbitaceae family were summarized. Finally, the relevant performances of Cucurbitaceae crops in response to
low temperature stress were introduced, which provided reference for the evaluation of low temperature tolerance.
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Table 1

At present, the main collections include databases, institutions, and projects on germplasm resources of

Cucurbitaceae crops

A€k ATAgE|
Database/Institution/Project

Pk
Website

RKHH B At A% BE IR & 1 TR (EURISCO)D
European Cooperative Programme for Plant Genetic Resources

[l Bt 50 B i /N2 (CGIARD

Consultative Group on International Agricultural Research

2 [E O E FKAE AN T & 58 (USDA NPGS)

United States Department of Agriculture National Plant Germplasm System

o [ B SE A BBEIR I, b RO R 2 B B SAE T (IVF-CAAS)

https://eurisco.ipk-gatersleben.de/apex/euris
co_ws/r/eurisco/about-eurisco/
https://www.cgiar.org/

https://www.ars-grin.gov/npgs/sitelist.html

https://ivf.caas.cn/en/index.htm/

China National Vegetable Germplasm Bank, Institute of Vegetables and Flowers, Chinese Academy

of Agricultural Sciences

I 0 VT T e /2 o RO T 22 e 68 SR AR E 2 i

http://www.nhgrc.cn/

National Mid-term Genebank for Watermelon and Melon, Zhengzhou Fruit Research Institute,

Chinese Academy of Agricultural Sciences

A [/ R U5 A B (CGRIS)

Chinese Crop Germplasm Resources Information System

H A B ZCRME AT i BE T2 (NARO)D

National Agriculture and Food Research Organization

M B LRI KA AV 5E

The Vavilov Institute of Plant Industry, Russia

B[ EEAR VAT AL 22 5 22 (ICARD - [E S48 % B =) (NBPGR)

https://www.cgris.net/

https://www.naro.affrc.go.jp/

https://www.vir.nw.ru/

http://www.nbpgr.ernet.in/

Indian Council of Agricultural Research - National Bureau of Plant Genetic Resources

R [ ROV AE Y 2 REE 0

Korea National Agrobiodiversity Center
AR GO ChE S

World Vegetable Center( Taiwan, China)
PR LA R

Svalbard Global Seed Vault

http://genebank.rda.go.kr/

https://avrdc.org/

https://seedvault.nordgen.org/
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Table 2 Related genes or locus involved in low temperature response in Cucurbitaceae crops

T B i Ao B =BT
Species Cultivar Gene References
£y NC76/Chipper CSatpB/CSycfl [46]
Cucumber CG104 Csa6G445210/Csa6G445230 [47]
HT 2% | Xintaimici CsaGRAS [48]
ANE Unspecified CsZatl?2 [49]
AN Unspecified CsDMEs [50]
325 Cuixia/f#: %5 2 5 Jinchun No. 2 GolS2 [51]
Hr % H Xintaimici CsHECI [65]
B 28 % il Xintaimici CsHEC?2 [66]
[N YL CIHDZs [19]
Watermelon 97103 CBF3/CBF4 [52]
920533 Cla003949 [53]
AKALK 5“5 Nongkeda No. 5 CICOMTI [67]
21N HHE 15 Qingyan No. 1 ADC [27]
Pumpkin 3774 Qianglishi CmoCBF1/CmoCBF3 [28]
% /74 Qianglishi CmoGS [54]
N15 CmNACI [55]
FHf 1 5 Qingyan No. 1 CmRCCI [56]
IT 278592 CmoDof4.6 [57]
iDL IVF004 CmNCED3 [60]
Melon HM-3 CmWRKYs [61]
15283 CmAHPI~CmAHP5 [62]
VED CmNAC-NOR [68]
Harukei-3 CmACOI [69]
VED CmROSI1/CTRI [70]
2K At 22K 806 Nongfu 806 GG6PDH/PERS5/ATPS [58]
Luffa ¥&HF 1 % Fuyan No. 1 LcUBQ [59]
/I E %2 % 43 Inbred line No. 43 WRKY23/MYBI0S/ERFO017 [63]
Bitter gourd
ZJK B227 BhWRKY2/BhWRKY5/BhWRKY39 [64]
Wax gourd
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CICOMTI] & FRIEFEPI/MER TR E R T ERE
SN, AR IR A2 VE A5 B 38 5m AE R I 52 Pk
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