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Regulation of Plant Growth-Promoting Bacteria and Exogenous
2,4-Epibrassinolide on Photosynthetic Physiology and Ion Transport
of Rose Seedlings under Salt Stress
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Abstract: Using the rose variety Basino seedlings as experimental materials, an indoor potted experiment
was conducted to investigate the effects of root zone application of 2, 4-epibrassinolide (EBR, 1 mol/L),
inoculation with plant growth-promoting bacteria (PGPB) Providencia vermicola (1x10" cfu/mL) , as well
as their combined treatments, on the growth, photosynthesis, chlorophyll fluorescence parameters, ion

transport, and antioxidant system of rose seedlings under different salt concentrations (0, 0. 3%, 0. 6%,
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and 0.9%) stress, to explore the mechanisms by which both alleviate salt stress in roses. The results
showed that under different concentrations of salt stress, the growth of rose seedlings was inhibited, and
plant height, leaf thickness, aboveground and root biomass significantly decreased. The application of
EBR or PGPB could alleviate the growth inhibition of roses. Under 0. 9% salt treatment, compared with
the control (CK, no EBR, no PGPB) treatment, the EBR+PGPB treatment increased chlorophyll a and
chlorophyll b by 13. 1% and 32. 3%, respectively. The maximum photochemical efficiency (Fv/Fm) of PS
Il in chlorophyll fluorescence parameters showed no significant difference compared to CK. The potential
activity (Fv/Fo) of PS I increased by 8. 8%, the net photosynthetic rate (Pn) increased by 53.7%
compared to CK, the transpiration rate(Tr) and stomatal conductance(Gs) showed no significant changes
compared to CK, and the intercellular carbon dioxide (Ci) decreased by 6. 0%. Under 0. 9% salt stress,
compared with the control, after EBR+PGPB treatment, the Na® content in the aboveground and root parts
of roses decreased by 21. 1% and 26. 6%, respectively. The K*content in the aboveground and root parts
increased by 73.7% and 70. 4%, respectively. The K'/Na‘values in the aboveground and root parts
increased by 116. 7% and 135. 1%, respectively. At the same time , EBR+PGPB treatment could activate
the activities of antioxidant enzymes SOD and CAT, reduce the rate of superoxide anion production and
H,0, accumulation, which was significantly different from CK treatment. The conclusion is that adding
EBR, PGPB, or EBR+PGPB treatments can all increase the chlorophyll content of roses, protect the
chlorophyll fluorescence system, maintain the balance of plant Na"and K", activate antioxidant enzyme
activities such as SOD and CAT, and reduce lipid peroxidation and H,0, accumulation, in order to
alleviate the damage of salt stress to rose seedlings and promote rose growth. Among them, EBR+PGPB
treatment has a better salt resistance effect on rose seedlings.

Key words: Rose; 2, 4-epibrassinolide; Plant growth-promoting bacteria; Salt stress; Chlorophyll; lon

balance; Antioxidant enzymes
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Ji A & F &, H UL EBR+PGPB 4B T 4 T+
ORI . TR — BT, B ER R B n, A
T & T b R IR . 7 0.9% FhAab B
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Tab.1 Effects of exogenous EBR and PGPB on the growth of rose seedlings under salt stress

Kb TR EU% Pk i/em i B fmm b T e WART /g
Treatment Salt mass fraction Plant height Leaf thickness Dry mass of underground Dry mass of root
CK 0 28.1+1.7 be 0.30420.009 be 2.22+0.04 de 0.35+0.01 d
0.3 25.6£2.2 cd 0.298+0.008 bed 2.08+0.03 g 0.310.01 ef
0.6 20.5+1.9 fg 0.263+0.015 de 1.80+0.02 ij 0.28+0.01 g
0.9 18519 g 0.225+0.010 g 1.75+0.01 j 0.26+0.01 h
EBR 0 28.9+1.5b 0.326+0.010 b 2.39+0.03 ¢ 0.40+0.01 b
0.3 29.1+0.8 b 0.297+0.009 bed 2.36+0.04 ¢ 0.37+0.01 cd
0.6 24.4+1.2 de 0.268+0.017 de 2.09+0.03 fg 0.32+0.01 e
0.9 19.1+2.1 fg 0.252+0.014 def 1.88+0.02 1 0.29+0.00 fg
PGPB 0 28.6+2.0 b 0.308+0.004 be 2.58+0.02 b 0.38+0.01 ¢
0.3 28.2+2.3 be 0.290+0.017 bed 2.17+0.01 ef 0.33+0.01 e
0.6 21.7+1.6 ef 0.265+0.009 de 1.95£0.02 h 0.28+0.01 g
0.9 18.9+3.6 g 0.249+0.006 fg 1.81+0.01 ij 0.28+0.01 g
EBR+PGPB 0 32.0+19a 0.338+0.005 a 2.72+0.01 a 0.440.01 a
0.3 29.2+2.5b 0.299+0.009 be 2.50+0.02 b 0.41+0.01 b
0.6 25.2+1.5d 0.27420.009 de 2.28+0.01 d 0.36+0.01 cd
0.9 20.4+1.3 fg 0.255+0.009 def 2.04£0.04 ¢ 0.32+0.00 e

T [FFA R INE R A BEE] 22 57 .35 (P<0. 05) o R[],

Note:In each column, different lowercase letters mean significant difference among treatments (P<0. 05) , the same below.
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Fig. 1 Effects of exogenous EBR and PGPB on chlorophyll content of rose seedlings under salt stress
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Fig.2 Effects of exogenous EBR and PGPB on chlorophyll fluorescence parameters of rose seedlings under salt stress
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Fig.3 Effects of exogenous EBR and PGPB on photosynthetic parameters of rose seedlings under salt stress
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