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Effects of 3-methyl-1-butanol on Seed Germination and
Seedling Growth of Maize and Wheat

LI Chun-Ying ZHANG Jing-Jing ZHAO Chun-Jian® JIANG Hong-Wei REN Xue-Ting SU Wei-Ran GUAN Jia-Jing LI Yu-Zheng

Key Laboratory of Forest Plant Ecology Ministry of Education Northeast Forestry University Harbin 150040

Abstract Plant rhizosphere growth-promoting bacteria can promote plant growth and the volatile components
produced by the flora play an important role. 3-methyl-1-butanol i. e. isoamyl alcohol is a common volatile
organic component of microorganisms. However the effect of 3-methyl-1-butanol on seeds germination and the growth
of higher plants is still unknown. In this paper the effects of three concentrations 1 10 and 100 mg- L'

of 3-methyl-1-butanol on the germination of wheat and maize seeds were studied. Two contents of 1 and 10
mg- L~" of 3-methyl-1-butanol increased the vigor index of maize and wheat seeds under low contents of
3-methyl-1-butanol treatment the content of soluble sugar and soluble protein in maize and wheat seeds
decreased while the SOD activity and chlorophyll content in germs increased significantly compared with the
control group. Therefore 3-methyl-1-butanol can promote maize and wheat growth at appropriate concentrations.
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Table 1 Effects of 3-methyl-1-butanol on the germination of maize and wheat seeds

R K R B I
Treatment Germination potential % Germination rate % Germination index Vigor index
coneentralion o N o N ok N ok N
mg- L Maize Wheat Maize Wheat Maize Wheat Maize Wheat
0 80.00 £3.33a  96.67 +14.53a 88.89£5.09a 97.78 +1.92a 34.22x1.15a 19.50 £2.60a 625.07 +10.97¢  780.02 +77.94b
1 85.83£6.87a 98.89+6.94a 90.83 £5.69a 100.00 +0.00a 36.10+3.68a 21.21 £1.07a 732.11 +74.68ab  848.30 +31.17a
10 84.17 £9.57a  96.67 +10.00a 89.17 £5.69a  97.78 £1.92a  34.55+1.27a  20.69 £1.51a 756.68 £61.90a  827.50 +45.2la
100 80.83 £5.69a 90.00+13.48a 85.83+3.19a 97.78 £1.92a  35.33 £2.48a  18.63 £2.39a 670.62 +24.62bc  745.00 £71.64c

TE FFIARB/NG FREFORPA G422 57 8% P <0.05

BRI 2505 1 LSD SRS LA

Note Different lowercase letters in the same column indicate statistical differences between treatment groups at P <0.05 analysis ofvariance ANO-

VA followed by LSD test.
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Fig.1 Effects of 3-methyl-1-butanol in different con-
centrations on germ A and radicle B length of
maize and wheat Error bars indicate standard error n=3 .
Different lowercase letters denote statistical differences between

treatmentgroups at the 5% level according to LSD test
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Fig.2 Effects of 3-methyl-1-butanol in different con-

tents on SOD activity of maize and wheat germ
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Fig.3 Effects of 3-methyl-1-butanol in different con-
of maize

tents on soluble sugar A and protein B

and wheat
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Fig.4 Effects of 3-methyl-1-butanol in different con-
tents on total chlorophyll content of maize and wheat

germ
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