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Abstract: [Objective] This study aims to investigate the role of abscisic acid (ABA) in the salt tolerance of
Crossostephium chinense and its hybrid progeny under salt stress, so as to provide a basis for breeding and
innovation of salt-tolerant chrysanthemum germplasm. [Method] Salt-tolerant C. chinense, salt-sensitive
Chrysanthemum lavandulifolium, and their relatively salt-tolerant hybrid progeny FG26 were used as materials.
The dynamic changes of endogenous ABA under 700 mmol-L™" NaCl treatment were analyzed. With 0
mmol- L™ sodium chloride treatment and application of clear water as the control group (ck), the changes in
physiological indicators under three different treatments, namely 300 mmol- L™ NaCl stress (T1), T1 combined
with 200 umol- L™ exogenous ABA (T2), and T1 combined with 1 mmol- L™ ABA synthesis inhibitor Na, WO,
(T3) were examined to reveal the physiological differences among the three materials with varying salt
tolerance and to clarify the differential regulatory mechanisms of ABA in their responses to salt stress. The
expression patterns and evolutionary history of key genes in the ABA signaling pathway were explored by
transcriptomic and phylogenetic analysis. [Result] (1)Under 700 mmol-L™" NaCl treatment, the endogenous
ABA mass fraction in the plants increased significantly (P<<0.05). The response speed and peak value of C.
chinense were higher than those of FG26 and C. lavandulifolium. (2) Compared to T1, the endogenous abscisic
acid mass fractions in the three plants after T2 treatment increased by 2.03, 2.14, and 2.99 times, respectively,
all showing an upward trend. Meanwhile, the proline mass fraction in C. chinense increased by 44.42%
compared to T1, while that in C. lavandulifolium and FG26 decreased by 71.74% and 22.27%, respectively.
Compared to T1, the superoxide dismutase activity and mass molar concentration of malondialdehyde in C.
chinense and FG26 showed no significant changes, while in C. lavandulifolium, the superoxide dismutase
activity decreased by 11.45%, and the mass molar concentration of malondialdehyde decreased significantly by
37.63% (P<<0.05). (3) After salt stress, the expression of PP2C family genes HAB1, HAIl, and AHG1-1 in the
ABA signaling pathway was specifically up-regulated only in C. chinense and FG26, while no significant
change was observed in C. lavandulifolium. [Conclusion] Endogenous ABA plays an important regulatory
role in salt stress response, and exogenous application of ABA can specifically regulate physiological
metabolism in different plants to enhance stress resistance. The strong salt tolerance of C. chinense may be
attributed to its efficient ABA response, osmotic adjustment, and stable antioxidant and membrane protection
system. Salt tolerance related traits and key genes such as HAB1, HAI1, and AHG1-1 can be partially inherited
by the progeny FG26 through hybridization. It has been confirmed that C. chinense possesses great potential as
a new salt-tolerant variety for breeding. [Ch, 4 fig. 1 tab. 68 ref.]
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Table 1 Genomic and transcriptomic data used for phylogenetic analyses
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%5 Crossostephium chinense Crch [25] |fiiF} Solanaceae FhhSolanum lycopersicum Soly [46]
W} 24 Chrysanthemum indicum Chin [36] |[T-F4EF} Brassicaceae #URIJT Arabidopsis thaliana  Arth [47]
BAEChrysanthemum * morifolium ~ Chmo  [37] |MIF} Salicaceae ERIM 1A% Populus trichocarpa Potr [48]
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H 24 Chrysanthemum lavandulifolium Chla [39] |EEF} Ranunculaceae WifE#E3}SEAquilegia coerulea Ageo  [50]
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£3E Arctium lappa Alap [42] |K==FlMagnoliaceae  ¥§%EMKLiriodendron chinense Lich [53]
W Artemisia argyi Arar [43] |CilifERl Amborellaceae Joilifidmborella trichopoda  Amtr  [54]
WA Artemisia annua Aran [44]
=¥ Artemisia tridentata Artr [45]
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Figure 1 Changes of endogenous ABA in the leaves of Crossostephium
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FG26 under salt-stress condition
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Figure 2 Effects of exogenous ABA and Na,WO, on physiological indicators of Crossostephium chinense, Chysanthemum lavandulifolium and their

hybrid FG26 under salt-stress condition
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hybrid FG26 under salt treatment
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