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Effect of chitosan on seed germination and seedling physiological
characters of wheat under salt stress
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(1. College of Horticulture , Gansu Agricultural University , Lanzhou, Gansu 730070, China;
2. Gansu Key Laboratory of Crop Improvement and Germplasm Enhancement , Gansu Provincial Key Laboratory
of Aridland Crop Science , Lanzhou, Gansu 730070, China)

Abstract: Two different wheat varieties Yanzhan 08231 and Xiaoyan 986 were used as materials to examine the ef-
fect of exogenous chitosan (CTS) on seed germination and seedlings physiological characteristic under the treatment of
150 mmol*L~! NaCl. The result showed that the germination energy, germination percentage, germination index, vigor
index and relative a — amylase activity of the seed were increased after being presoaked with exogenous 0.1% ~ 0.5%
CTS. 0.3% CTS had the best effect, showing 27.84% and 25.33% , 9.94% and 19.95% , 38.49% and 32.30%,
and 72.72% and 82.83% increases from the control in germination energy, germination percentage, germination index,
vigor index of Yanzhan 08231 and Xiaoyan 986 seeds, respectively. With the treatment of 0.1% ~ 0.5% CIS, the
wheat seedling had higher plant height, fresh weight, dry weight, activities of superoxide dismutase (SOD) and peroxi-
dase (POD), proline content and root activities, but lower content of malondialdehyde (MDA) than the control, and
0.3% CTS treatment also gave the best result. Compared with the control, the plant height, fresh weight, dry weight of
Yanzhan 08231 and Xiaoyan 986 seedlings were increased by 32.60% and 36.74% , 26.08% and 38.77% , 24.05%
and 35.87% , respectively. Xiaoyan 986 was more salt tolerant than Yanzhan 08231, and mitigation effect of CTS on salt
stress was also more obvious on Xiaoyan 986 than Yanzhan 08231. These results indicated that the exogenous CTS ( chi-

tosan) could effectively mitigate the injuries of salt stress and increase salt tolerance of wheat seeds and seedlings. The
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best treatment concentration of chitosan was 0.3% . When the concentration of chitosan was higher than 0.5% , no miti-

gation effect was observed under the salt stress.

Keywords: wheat; chitosan; seed germination; seedlings growth; salt stress
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Table 1  Effects of exogenous chitosan on seed germination of wheat seeds under salt stress

LY Jb3 RS % KEFZ, %o KRR ILAEEE
Varieties Treatments Germination power Germination rate Germination index Vigor index
CK 38.33d 47.00c 12.55d 0.99d
T1 40.00c 48.00b 13.24cd 1.21c
2 /i 08231
Yanzhan 08231 T2 44.67b 50.33ab 15.72b 1.51b
T3 49.00a 51.67a 17.38a 1.71a
T4 38.67d 47.29bc 13.93¢ 1.23¢
CK 65.75d 70.44d 22.70¢ 2.97d
Tl 70.29¢ 74.59¢ 23.86bc 3.49¢
/.J\ﬂg 986 T2 75.30b 79.66b 26.39b 4.22b
Xiaoyan 986
T3 82.41a 84.49a 30.03a 5.43a
T4 67.64cd 72.22 ed 24.10bc 3.42¢d

TE : [AFA R T 20R 7l — S A A AL B E P <0.05 K E2RBE. FF.

Note: Different letters in the same column meant significant difference among treatments at the 0.05 level, and hereinafter.
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Table 2 Effects of exogenous chitosan on height and

biomass of wheat seedlings under salt stress

e G T
b i b Plant — /(g:#k~") /(g™
Varieties Treatments  height Wet weight Dry weight
/cm /(geplant™")  /(gplant™1)
CK 3.19¢ 0.23¢ 0.079¢
T1 3.37be 0.26bc 0.091b
fEJ¢ 08231
Yanzhan 08231 3.63b 0.27b 0.095ab
T3 4.23a 0.29a 0.098a
T4 3.23¢ 0.24c 0.088bc
CK 3.62¢c 0.49¢ 0.131d
T1 4.31b 0.58bc 0.146bc
/M 986
Xiaoyan 986 T2 4.57ab 0.61b 0.158b
T3 4.95a 0.68a 0.178a
T4 3.96bc 0.52bc 0.142¢

2.4 CTSXEMBE T/NELE MDA 22N
CTSYREE N 0.1% ~0.3% TR 2 4> Fi At /)N
A H MDA F B0 BB B R (18 2) . 24 CTS
AL IR JE N 0.3% I, 2 A /NZZ i Rl 4l i MDA
()5 B 5 0 BRAH L R R e IR, RCR o B3 (P <
0.05). T CTS ¥R 0.5% ,2 /N SR 40T 1)
MDA & XA b FH 3 (BRI AL T X I, 22 7 10
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