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Abstract: Salt stress is a major abiotic stress factor
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treatments with 0 mmol/L, 25 mmol/L, 50 mmol/L, and 75 mmol/L. NaCl solutions to investigate the effects of different
metabolite concentrations on cucumber seed germination under salt stress. Under 75 mmol/L NaCl stress, cucumber seed-
lings were irrigated with different concentrations of Rh47 metabolites to examine their effects on seedling growth, photosyn-
thetic parameters, the contents of K*, Na*, Ca®* and absorption of nutrient elements. Results demonstrated that under 75
mmol/L NaCl treatment, the vigor index and total root length of cucumber seeds treated with 50% concentration of Brevi-
bacillus brevis Rh47 metabolites were significantly higher than those in other concentration treatments ( P<0.05). At the
seedling stage, when the metabolite concentration was 75% , cucumber seedlings subjected to salt stress exhibited signifi-
cant increases ( P<0.05) in plant height, leaf area, root length, root surface area, and root volume compared to the control
group. Leaf net photosynthetic rate, stomatal conductance, and transpiration rate increased by 49%, 59% , and 44% re-
spectively versus control. Shoot K* content significantly increased (P<0.05), while whole-plant Na content significantly
decreased (P<0.05). Additionally, the 75% concentration of Brevibacillus brevis Rh47 metabolites significantly promoted
the absorption of nutrient elements such as Zn, Fe, S, and P in cucumber seedlings. In conclusion, Brevibacillus brevis

Rh47 metabolites at appropriate concentrations can improve the salt tolerance of cucumber by regulating ionic homeostasis,

improving nutrient uptake, and enhancing photosynthetic efficiency.
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Table 1 Effects of metabolites produced by Brevibacillus brevis Rh47 on vigor index of cucumber seeds under salt stress

5 AT Rha7 ARSI & B
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75 15.68+1.20b 16.84+0.72b 23.73:1.09a 13.911.14D 8.72+2.13¢
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Fig.1 Effects of metabolites produced by Brevibacillus brevis Rh47 on cucumber seed germination under salt stress
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Fig.2 Effects of metabolites produced by Brevibacillus brevis Rh47 on morphological indices of cucumber seedlings under salt stress
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Table 2 Effects of metabolites produced by Brevibacillus brevis Rh47 on the biomass of cucumber seedlings under salt stress

T S AT 8 (g) T (mg)

B Rha7 i

P (%) it % it 1 % it Atk

0 0.511+0.03b  0.695+0.03c 0.944+0.09¢  2.138+0.152¢ 22.2+2.1c 44.9+2.1¢ 147.5£9.9d  214.6+11.0d

25 0.553+0.03b  0.854£0.05bc  1.183+0.09¢  2.580+0.176¢ 24.6+0.8¢ 59.9+2.7b 194.1£2.3c  278.6+5.0c
50 0.536+0.04b  0.890+0.09b 1.112£0.07¢ ~ 2.584+0.162c 30.7+1.4b 65.2+4.6ab 226.6+10.1b  322.5+14.4b
75 0.838+0.07a 1.088+0.04a  2.051+0.06a  3.828+0.129a 36.6+4.6a 73.3x1.7a 267.8+7.5a  377.6+9.9a
100 0.886+0.09a  0.958+0.07ab  1.510+0.16b  3.255+0.262b 36.0+1.9a 67.2+2.1ab 264.5+8.6a  367.7x12.1a
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Fig.3 Effects of metabolites produced by Brevibacillus brevis Rh47 on leaf photosynthesis of cucumber seedlings under salt stress
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Fig.4 Effects of metabolites produced by Brevibacillus brevis Rh47 on root growth of cucumber seedlings under salt stress
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