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Multi-omics approaches for drought resistance research in horticultural plants
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Abstract: Drought stress, one of the main abiotic stresses, is a primary limiting factor for plant growth,
development, yield, and quality, posing a significant threat to the sustainable development of global agriculture.
Drought resistance, a complex quantitative trait controlled by multiple genes, involves multi-level regulatory
mechanisms, making it challenging for traditional research methods to systematically elucidate its molecular
basis. In recent years, the rapid development of multi-omics approaches has provided support for systematically
revealing the mechanisms of plant responses to drought stress. This review summarizes the advancements of
technologies such as genomics, transcriptomics, proteomics, and metabolomics, as well as their applications in
drought resistance research in horticultural plants. This review highlights the research progress of multi-omics
joint analysis in key areas such as the mining of drought-resistance genes, the analysis of signaling pathway, and
the development of drought resistance molecular markers. Furthermore, this review summarizes the challenges

and limitations of multi-omics approaches in plant drought resistance applications. It prospects the application

Woke H: 2025-07-23; &1 H . 2025-08-25

HATH, o m A AR L 5 % 4% 410 H (QNTD202503); = A At A A 5 FE&itm A
(202405AF140078); HEZ HRFFEILE BT H (32371947)

YEF RIS . A3 L (ORCID: 0009-0008-2858-8949), M FH WL H MY 7 74 #2405 . E-mail: junoool11@163.com,
WASVEH . FBRFE (ORCID: 0000-0001-8612-7659), EIZ#%, 11, MWEMBAEYE IS . E-mail:
zhengtangchun@bjfu.edu.cn


mailto:junooo111@163.com
mailto:zhengtangchun@bjfu.edu.cn
https://www.hyyysci.com
https://doi.org/10.11833/j.issn.2095-0756.20250385
https://doi.org/10.11833/j.issn.2095-0756.20250385
https://doi.org/10.11833/j.issn.2095-0756.20250385

876 WroIL R R K A R 20254E10 H 20 H

of new technologies like spatial omics, single-cell omics, and Al-driven multi-omics data mining in plant
drought resistance research, aiming to provide theoretical support for drought resistance mechanism research
and stress-resistant breeding. [Ch, 1 fig. 1 tab. 95 ref.]

Key words: horticultural plants; drought stress; multi-omics; regulation mechanism; research progress
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Figure 1 Mechanisms of plant responses to drought stress
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Table 1 Drought resistant genes in horticultural plants

A YR FEPR 2 HHjRE HEEZE5 N Sk
KAEAG Chrysanthemum CebZIPUEIE L HUEHIIE M R AAIRAT s
CebZIP1 grandiflora bZIPHE T+ A3 34 7 HekAl (401
SR Chrysanthemum BT CmbZIPYIE Fik i 1 IHHUIAN I 5K THIR e
CmbZIP9 mongolicum i S TSt [41]
. RcNACO9 13 33 75 s iE ReWRK YT IE MR ABA K . s
RcNAC091 HZ%Rosa chinensis {;% i Eﬁ”rﬂﬂjl—ﬂ;fqz': ¢ 1 hi 7. ¥ [42]
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KL AR AL, R T T2 TS . A il 45 G s
AFZREELS, A BT 2w e T 50~ i 5= 220 i AL .

SER A B AR, R 12 B LA (] o it ] SC 52 07 91 S AR DG B 11 (CRISPR/Cas) R4E, RRHIEST
BRI FIUR AR 7RIS, st QTL /8, 7EFRMirh 4 & 1 24 5Ht F YA
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