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Effects of Ionic Liquid [C,;mim][Val] on the Growth and Physiological Characteristics of Wheat Seedlings

CHEN Zhong-lin', WANG Yang', GUAN Wei', HU Gang', WANG Yu-shu?

(1.College of Environment, Liaoning University, Shenyang 110036, China; 2.National Nature Preserve of Laotudingzi of Liaoning Province,
Benxi 117200, China)

Abstract: Ionic liquids(IL) have attracted considerable attention from industry and the academic community as a new—generation “greener”
solvent. With the application of ionic liquids , their toxicity on the plants has become focused. In this paper, the effects of ionic liquid, 1 —
methyl -3 —ethyl—imidazole valine salt[Comim] [Val] on wheat seedling growth and leaf protective enzyme activities were evaluated by water
culture tests with different concentrations of [C,mim] [Val] (0,25.50,100,200.,300,400.,500 mg-L™"). The results showed that the seed ger—
mination rate decreased significantly from the concentration of 200 mg+L™ to 500 mg+L™. The growth of wheat seedling was insensitive to the
treatment of 100~200 mg- L. Under 300~500 mg+ L™ processing, aboveground and underground biomass, plant height and root length were
inhibited obviously. In addition, the activities of super oxide dismutase(SOD) decreased with different concentrations of ILs , and the in-
hibitory effect was more obvious with the higher concentration. Treated 8~13 d at 100~200 mg+ L™ ILs, the activities of guaicol peroxidase
(POD) increased in different concentration of ILs. After treated 18 d at 300~500 mg« L™ ILs, POD activity decreased 84% .83% ., 74% to
controlling, and the content of malondialdehyde (MDA ) in wheat seedlings increased too. The growth of wheat seedlings were inhabited at
300~500 mg-L*.

Keywords: ionic liquid; wheat; seed germination; seedling growth; inhibitory effect
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MR B iR
1.2 KB FH*E
1.2.1 WL

BB — W /N EZ R+, F 0.1% HgCl, ¥
RETHFE 10 min, ZZBK P BRE , A HEF
W E o~ 0.25.50,100,200,300,400,500 mg L !
[Comim][Val | ZE 1B /K IR Pl , B F 355746 (28 C)
REMEZE 12 he KRFPE MR T8 0, FIVE K np
PEARERW, 18T/ 508 THA 1B SR
(F42 90 mm ), &1L 50 KL, il ASE RV [Comim]
[Val]#¥) Hoagland B F+ ¥ , K 3 SLIG 7 20 CHHIR B
FEWHT. B HANINSEE R B TR, (R RN
R, T dFHEORER, BT 3 MER,
1.2.2 IERLK

W2 BB &/ WEH 0,100,
200.300,400.,500 mg - L™ [C,mim][Val] ) Z& 18 7K % &
B 12 h, R 2 IR T (AR 20 om, 5 15
em) MM L, 4 100 kL, A ER 31k, BE
BAKRKIET, /-3 HEHHE N 0,100,200,300,
400,500 mg - L™ [C,mim][Val]f!) Hoagland & 3% W& 7K £%
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SRR PRI T 0.5 g A 50 mmol - L B
PRZE WPl (pHT.8) K/ B A TEmb , Tk h vk T S
ARAIHE 4 °C 10 000 remin™ B> 15 min, B EERAE
OB, B T UKAE R H T SOD . POD J MDA
AIIRE . SOD MR HI NBT Stfbid k™, POD i
MR A AAIAREE ", MDA & 2R AmMAE L ZR
(TBA) B EIERE o
L4 BiRGIT A

ARG 5r MR A SPSS 17.0 #f, F ANOVA
(analysis of variance, LSD ¥;960%: ) #8472 4T
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Different small letters in the figure represent significance of the difference at 0.05 level. The same below.
1 [Comim][Val]3d/NE T F & ZF REY R0

Figure 1 The effect of [C;mim][Val] on germination rate of wheat seeds
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100 mg-L™)Bt, R AR 2 IFZM G E, 5X -
TR EEF(P>0.05), kLI (200~500 mg-L™)
B, R B R R A R RS T e

B 1b AT, ESEE P /NER T K 2R
[Comim][Val ¥k BEFH 552 BT REAIG (5 TR SE I 45 RARIE ),
100 mg- L™ [Comim][Val] Xf/NEFh7 8 & A W,
200~500 mg- L™ ¥R B AbBR & 23043 51| R % BR ) 91%
81%.70%.62% . R F]IAR[Comim][Val]¥f/NEE K 4
A5 HWR A K, 200~500 mg - L7 [C;mim][Val]
FEEANHINER TR A
2.2 [Comim][Val]X/NE & & E M EHIF0T

HIZR 1 "I, [Comim][Val % /N22 Sy st b K3 T
YRR EENTERLG W RARERN . 300 mg-
L™ DI A[Comim][Val B8 52 08 AR/ N2 4 i ) 6 B
KT B 55X R R 2 57 (P>0.05),300~500 mg-
L7 [Comim][Val]Zb 3, #h bR T A= & A i 55 S
TEHEAHE THES, SXRZEEFEE (P<
0.05), FRH[Comim][Val]¥ B B38 MBEAR T A W= i
2.3 [Comim][Val]3$/MNE£h B #k S RARK IR

K 2 Bn T AbBE 8~18 d /NERRE AR K AR 1L

40

5 1 [Comim][Val|3$/s 321t R it T 4= ¥ &R 00
Table 1 Effects of [C;mim][Val] on biomass above ground and

under ground of wheat seedling

R IR/ b /mg - B R /mg - BR

mg- L i E TH T T=

0 419.9a 56.2a 108.5a 9.5a

100 414.5a 55.2a 97.6ab 9.4a
200 394.7ab 51.1a 97.2ab 9.0a
300 362.7b 43.9b 89.7b 7.6b
400 356.6b 36.9¢ 66.3¢c 5.1c
500 263.6¢ 26.5d 48.0d 4.7¢

E:FFIARR/ NG FRFRR 0.05 K P LEFBE,

Note: Different small letters in the same column represent significant
difference at 0.05 level.
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Figure 2 Effects of [C;mim][Val] on plant height and root length of wheat seedling
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Figure 3 Effects of [C;mim][Val] on the activity of SOD and POD of wheat seedling
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Figure 4 The effect of [Comim][Val]] on MDA content of wheat seedling
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