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Effects of exogenous salicylic acid on growth and physiology
of tall fescue under salt stress

JIANG Shengquan' XUE Zhengshuai’ LIANG Jianjun' YANG Zhimin®*

(1.Food and Environmental Engineering Department, Chuzhou Vocational and Technical College, Chuzhou, Anhui
239000, China; 2.College of Grass, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: The effects of different concentrations of salicylic acid (0.3, 0.6, 0.9 mmol/L) on the growth and physiological
characteristics of tall fescue under 250 mmol/L NaCl stress were studied by pot experiment. The results showed that salicylic
acid (SA) could increase the relative growth rate under salt stress, and the relative growth rate with 0.6 mmol/L SA for 15 d
was 92.7%, 54.9% and 46.3% higher than that in treatments without SA, with 0.3 mmol/L SA and with 0.9 mmol/L SA,
respectively. Spraying SA could increase the relative water content of leaves under salt stress, and the treatment of 0.6
mmol/L SA showed the highest water content. The electrolyte leakage rate in treatment with 0.6 mmol/L SA was the lowest,
which was 27.4%, 11.4% and 9.0% lower than that in the treatments without SA, with 0.3 mmol/L SA and with 0.9 mmol/L
SA, respectively. The content of chlorophyll with 0.6 mmol/L SA was the highest. After 25 d of SA treating, the MDA
content in 0.6 mmol/L SA treatment was 20.63% lower than that in treatment without SA. The content of H,O, in 0.6
mmol/LSA and 0.9 mmol/L SA treatments was the lowest, which was respectively 17.95% and 15.38% lower than that in
treatment without SA. The SOD and APX activities of 0.6 mmol/L SA treatment were respectively 155.56% and 77.38%
higher than that in treatment without SA. According to the changes of the above indexes, the effect of 0.6 mmol/L SA is the

best to alleviate salt stress.
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Table 1 Relative growth rate and relative water content of tall fescue treated with salicylic acid under salt stress
f(em-d™")
5d 10d 15d 20d 25d
CK (1.33£0.01)a (1.32+0.02)a (1.3240.03)a (1.34£0.02)a (1.33+£0.01)a
Al (1.31£0.03)ab (0.78+0.02)d (0.41+0.01)d (0.15£0.03)e (0.16+0.01)d
A2 (1.29+0.03)b (1.05+0.05)c (0.51+0.03)c (0.31+0.03)d (0.21£0.01)c
A3 (1.30£0.01)ab (1.18+0.01)b (0.79+0.01)b (0.50+0.02)b (0.30+0.01)b

Ad (1.32+0.03)ab (1.08+0.10)c (0.54+0.05)c (0.38+0.02)c (0.210.03)c
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= 1)
1%
5d 10d 15d 20d 25d
CK (96.00£0.26)a (96.10£0.22)a (95.93+0.52)a (96.28+0.26)a (95.90£0.28)a
Al (90.18+0.26)c (86.43+0.20)d (84.23+0.33)d (80.05+0.42)d (69.75+0.26)d
A2 (90.03%0.10)c (88.18+0.22)c (86.50£0.39)c (83.15+0.34)c (79.50+0.29)c
A3 (91.03+0.26)b (90.40+0.3)b (88.10+0.14)b (86.03+0.17)b (82.13+0.17)b
A4 (91.15+0.13)b (88.384+0.31)c (86.33+0.17)c (83.20+0.16)c (79.13+0.17)c
(P<0.05)
2.1.2 cthARst ek 22 KGRI EIMEBEFHEES EMEREA
1 ERENZI
95% CK 2.2.1 GE4%
CK 5
(P<0.05) SA CK
25 10
A3 Al A2 A4 15 A3
17.7% 33% 3.8% (P<0.05) A2 A4 3.9%  3.2%
A2 A4 (P>0.05) (P<0.05) 20 d
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Table 2 Chlorophyll content and electrolyte leakage rate of tall fescue treated with salicylic acid under salt stress

/(mg-g")
5d 10d 15d 20d 254
CK (2.3240.03)d (2.34+0.02)d (2.32+0.02)d (2.33£0.02)a (2.34+0.02)a
Al (3.05£0.06)a (3.49+0.02)a (3.05+£0.03)a (1.8620.06)c (1.40+0.02)c
A2 (2.72+0.02)b (3.30+0.02)b (2.82+0.03)c (2.10£0.03)b (1.68+0.03)b
A3 (2.48+0.04)c (3.08+0.06)c (2.93+0.06)b (2.09+0.08)b (1.71£0.02)b
A4 (2.55+0.05)c (3.34+0.03)b (2.84+0.02)c (2.06:0.02)b (1.73+0.02)b
1%
5d 10d 15d 20d 25d
CK (22.0+0.56)c (21.8£0.35)d (21.4+0.06)¢ (22.1£0.30)e (22.740.35)d
Al (24.4+0.15)a (30.120.55)a (33.4+021)a (36.240.21)a (41.9:0.50)a
A2 (24.6£0.25)a (27.4£0.26)b (30.040.10)b (32.0+0.21)b (34.3+0.06)b
A3 (22.9+0.12)b (25.8£0.26)c (27.0£0.21)d (28.5:0.15)d (30.40.26)c
A4 (23.3£0.10)b (26.3£0.30)c (28.9+0.15)c (31.2£0.26)c (33.4+0.12)b
(P<0.05)
2.2.2 WRMRHERE 2.3 IKFHERXTELAHIE T & ESF B R L M FERE
2 ed:bp=A
214%-227%  CK 3
A3
(P<0.05) 5 Al 20.63% 2
10 A3 A4 Al (P<0.05) SA H,0, A3
A2 (P<0.05) 15 A3 A4 Al 17.95%
15.38% A2 (P<0.05) A3 A4

(P<0.05) (P>0.05) A3  SOD Al
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2.3 (P<0.05) SA Al 77.38%
APX A3 APX (P<0.05)
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Table 3 Antioxidant activity and enzyme activity of tall fescue treated with salicylic acid under salt stress
/ / / /
(umol-g™ (mg-g™h (U-mg™ (nmol-min~'-mg™)
CK (17.7£0.18)a (0.27+0.007)a (1.6+0.12)b (0.118+0.001)b
Al (28.6+0.17)d (0.39+0.006)d (0.9+0.05)a (0.084+0.003)a
A2 (24.8+0.11)c (0.35+£0.007)c (1.8+£0.11)bc (0.114+0.004)b
A3 (22.7+0.16)b (0.32+0.008)b (2.3+0.26)d (0.149+0.002)d
A4 (24.5+0.14)c (0.33£0.005)b (1.9£0.04)¢c (0.125+0.001)¢c

(P<0.05)
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