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Effects of 1—octyl-3 —methyl Imidazolium Bromide Ionic Liquid on the Germination and Growth of Wheat
Seedlings
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Abstract: Effects of 1-octyl-3—methyl imidazolium bromide ionic liquid ([Cgmim]|Br)on the germination rate of wheat seeds and growth of
seedlings were evaluated by water culture tests with different concentrations of [Csmim|Br(0, 1, 2, 4, 6 and 8 mg-L"). The germination ener—
gy (exposed for 3 d), germination rate (exposed for 7 d) and a—amylase activity, length of root and shoot, root activity, the content of photosyn—
thetic pigments, superoxide free radicals accumulation and malondialdehyde content (exposed for 7 d) in leaves were determined The results
showed that the germination energy, germination rate and a—amylase activity decreased, the ICs) of inhibition was 5.55 mg-L", 3.39 mg-L"!
and 4.02 mg- L, respectively, when the seeds were exposed to [Csmim|Br. Furthermore, the length of root and shoot, root activity and the
content of chlorophyll-a, chlorophyll-b, chlorophyll-a+b and carotenoid were also reduced when compared to the control, the ICs, of inhibi—
tion of [Cgmim|Br on root and shoot was 0.64 mg- L™ and 4.98 mg- L7, respectively. In addition, 1-octyl-3—-methyl imidazolium bromide led
to the increase in the producing velocity of superoxide free radicals and content of malondialdehyde. These results indicated that 1-octyl-3—
methyl imidazolium bromide greatly inhibited the seeds germination and seedling growth of wheat in dose—dependant.
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Table 1 The effects of [Cgmim]|Br on germination of wheat seeds

SEFRHR /g - L CK 1 2

4 6 8

R %
REEZ ) %

89.67aA (100aA) 80.00bB (89.21bB) 72.33¢C (80.67¢cC) 62.67dCD (69.89.dCD) 32.00eD (35.69eD)
97.33aA (100aA) 85.67bB (88.01bB) 76.67¢cC (78.77¢C)

12.00fE (13.38{F)

71.00dD (72.95dD) 65.33¢E (67.12¢E)  50.00fF (51.37fF)

T RIS PO RIXME, BRSO ING FBEMHIZR 0.01 Al 0.05 /KT F 225 251, T 1A,

Note:Values in the brackets are relative values. Capital and small letters in the table represent significances of the differences among treatments at 0.01

and 0.05, respectively. The same below
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Figure 1 Effect of [Csmim]Br on a—Amylase activity
of wheat seeds
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Figure 2 Effect of [Cgmim|Br on root motarlity of wheat seedlings
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Table 2 Effect of [Csmim|Br on the length of root and shoot of wheat seedlings

A /mg « L fiiK/em ZE/em
3d 5d 7d 3d 5d 7d
CK 2.48aA 6.88aA 10.79aA 2.44aA 5.15aA 8.36aA
1 1.11bBC 2.00bB 2.25bB 1.71bB 3.25bB 4.88bB
2 0.95bcCD 1.46¢cC 1.80bBC 1.59bBC 2.71¢cCD 4.54cB
4 0.79¢dD 0.97dD 1.11¢CD 1.36cCD 2.52¢dCDE 4.35¢cB
6 0.44dE 0.70deDE 0.61cdD 1.34cCD 2.12deE 2.93dC
8 0.23¢E 0.42¢E 0.48dD 1.25¢D 1.97¢E 2.66eC
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Table 3 Effect of [Cgmim]Br on pigment content of wheat
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4 2.42¢dC 0.41cdBC 2.83cdC 1.59¢dC
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8 1.71eD 0.20dC 2.05eD 1.20dC
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Figure 3 Effects of [Cgmim]Br on O, production and MDA

content in the leaves of wheat seedlings
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