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Effects of Exogenous Salicylic Acid on Seed Germination
and Seedling Growth Physiological Characteristics
of Soybean under NaCl Stress
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(1 College of Life Science, Neijiang Normal University, Neijiang, Sichuan 641100, China; 2 Key Laboratory for Research and Utili-

zation of Distinctive Agricultural Resources in the Sichuan Province, Neijiang, Sichuan 641100, China)

Abstract; The effects of 0. 2 mmol + L™! exogenous salicylic acid (SA) on seed germination, seedling mor-
phology and biomass,membrane peroxidation,antioxidant enzymes in leaves of soybean (Glycine max 1.)
seedlings under 100 mmol + L7 ! NaCl stress were investigated by incubating with sand culture. The results
showed that seed germination and seedling growth were significantly inhibited under NaCl stress; Relative
electrolyte leakage and thiobarbituric acid reactive substance (TBARS) content were markedly increased;
Activities of superoxide dismutase (SOD),catelase (CAT) and ascorbate peroxidase (APX) reduced con-
stantly in leaves of soybean seedling under NaCl stress. While exogenous SA promoted seed germination
and rootstock growth, increased biomass accumulation, reduced relative electrolyte leakage and TBARS
content,improved activities of SOD,CAT and APX. The results suggested that NaCl stress inhibited signif-

icantly soybean seed germination and seedling growth, while certain concentration of exogenous SA could
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enhance seed vigor and antioxidant enzymes activities,reduce the degree of membrane lipid peroxidation,al-

leviate damages by NaCl stress,and promote salt resistance of soybean seedlings under NaCl stress.

Key words: salicylic acid; NaCl stress;soybean;germination;growth;antioxidant enzymes
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Fig. 1 Effects of exogenous salicylic acid on

germination rate of soybean seed under NaCl stress
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Table 1 Effects of exogenous salicylic acid on seed
germination of soybean under NaCl stress

fbm KB RAFFRE DR RS
T : Germination Germination Vigor
reatment . . .
potential index index
NaCl 62.2+2.3568 b 81.29410.2049 ¢ 0.1245+0.0156 ¢
NaCl+SA 74.4+4.7138 a 90.89410.1706 b 0.141940.0159 b
CK 83.345.7735a 111,784 6.9417 a  0.331040.0205 a

B N F AR (n=3) . [AFIRF/NG T8 % % b B A £ 0.
05 KFEREBE.
Note: Values are means £ SD(n=3); The different small letters in the

same column indicate significant difference among treatments at 0, 05 level.

F2 MESAT NaClBhE TRESERSREYENT I

Table 2 Effects of exogenous salicylic acid on morphologic characters and biomass of seedlings under NaCl stress

Kb P Treatment

i H
Ttem CK NaCl NaCl+SA
K Root length/mm 39.87+0.7071 a 30.77+3.8891 b 36.602.4749 a
2K Stem length/mm 35.53+5.2003 a 16.934+1.8583 b 17.57+0.5508 b
R % No. of lateral root 18.93+1.21 a 4,83+1.77b 5.50+1.50 b
i F#F4> Aboveground 1.896+0. 46 a 0.60640.18 b 0.6224+0.14 b
Freﬁ%i/g HF #54r Underground 2.17740.29 a 0.750-£0. 08 ¢ 0.985-£0.19 b
4tk Total 4,07340.58 a 1.35640.12 ¢ 1.607+0.29 b
b | 3#B43 Aboveground 0.199+0.01 a 0.08140.01 b 0.085+0.01 b
Drjrjii/g iR #4+ Underground 0.169£0.02 a 0.070£0. 02¢ 0.094=£0.01 b
4Bk Total 0.36840.02 a 0.151£0.01 ¢ 0.17940.01 b
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Fig. 2 Effects of exogenous salicylic acid on relative electrical conductivity (REC) and the content of thiobarbituric

acid reactive substance (TBARS) of soybean seedlings under NaCl stress

Values are means®SD(n=3). Different normal letters indicate significant difference among different treatments of

the same stress time at 0. 05 level,and different capital ones indicate significant difference among

different stress time of the same treatment at 0. 05 level. The same as below
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Fig. 3 Effects of exogenous salicylic acid on activities of

SOD,CAT and APX of soybean seedlings under NaCl stress
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