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Research Progress on Molecular Breeding for Salt Tolerance in Cucurbit Crops
Ping Du
College of Biological Science and Technology, Shenyang Agricultural University

[Abstract] Soil salinization is an important abiotic stress limiting stable yield of protected vegetables and
open—field cucurbit crops. Cucumber, watermelon, melon and pumpkin are of high economic value b
ut generally weak in salt tolerance, with marked interspecific differences in ion exclusion, vacuolar com
partmentalization, antioxidant regulation and rootstock adaptability. Focusing on the key steps of molecu
lar breeding for salt tolerance in cucurbits, this review systematically compares research advances in salt
—stress perception and signal transduction, ion transporters, transcription—factor regulatory networks, QT
L/GWAS and multi—omics, grafting molecular mechanisms, and genome editing technologies. HKT, N
HX, SOS1, NPF and HAK/KUP transporters jointly participate in maintaining Na'/K"' homeostasis; th
e CmoCDPK20—CmoDREB2A-CmoNAC1T module in pumpkin rootstock links Ca?" signaling, ABA sy
nthesis, ROS production and ion transport; grafting improves scion salt tolerance through rootstock Na
" exclusion, root—to—shoot signaling and mobile mRNAs. Current research remains uneven among spe
cies: dedicated salt—tolerance QTL/GWAS in melon, systematic NHX family analysis in cucumber and
watermelon, and direct functional validation of pumpkin CmoSOS1 are still relatively weak. In the futu
re, a cross—species unified phenotypic evaluation system should be established to integrate germplasm re
sources, molecular markers, rootstock screening and multiplex gene editing, so as to promote the transit
ion of salt—tolerant cucurbit materials from gene discovery to breeding application.
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