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Evaluate the effect of chitosan on the activities of antioxidant enzymes in Ajwain
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ABSTRACT

Today, the use of chitosan as one of plant hormones to increase plant resistance to stresses such as drought has been
increased. In order to evaluate the effect of different levels of chitosan on antioxidant enzyme activities in Ajwain
under drought stress, the experiment was conducted as split plot based on randomized complete block design with
Three replications in research farm of Zabol University in 2014. Drought as the main factor in three levels Al) 50
mm evaporation (control), A2) 100 mm evaporation (medium stress) and A3) 150 mm evaporation (severe stress) of
pan evaporation class A and different levels of chitosan spray (control, 0.1, 0.5, 1, 2 g/L) were considered as Sub
factor. In this study, by increasing period between two irrigations, the activities of Catalase, Peroxidase, Ascorbate
Peroxidase, Gayacolperoxidase, and polyphenoixidase enzymes were increased. There was no significant difference
between control and moderate stress for most parameters but maximum activities of Antioxidant Enzymes were
observed in severe stress. Using different levels of chitosan caused to improve the activity of antioxidant enzymes, so
that, the interaction effect of 0.5 g/l chitosan and drought stress had increased most parameters significantly than that
for control.
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Table 1. Analysis of variance, the effect of Chitosan foliar application on antioxidant enzymes

MS
SOV df Catalase peroxidase Ascorbate Guaiacol Polyphenol oxidase

Replication 2 420" 0.55"° 0.69"° 239" 0.64"°
Drought stress 2 2.68" 0.9™ 0.34 0.87* 3.71*
r*a 4 1.32 0.67 0.62 0.78 0.43

Chitosan 4 1.34" 0.66" 052" 0.81* 0.40*
a*b 8 0.172" 0.407" 035" 0.14** 0.41%*
Error 24 0.0475 0.158 0.087 0.219 0.104
Coefficient of Variation (%) 13.10 11.57 14.71 11.33 10.47

el doy0 ) g0 Jlaiol mhaw 3 s ixe gl sixe M d95 cui i 4 7T 5 T s

ns, *, **: non-significant and significant at the 5 and 1 probability levels, respectively.

USRIV O i I HEINCIFRNC < IO W - i P
Table 2. Comparison the average of effect of foliar application on antioxidant enzymes

Treatments Catalase peroxidase Ascorbate Guaiacol Polyphenol oxidase
Drought Micromoles mg protein

Control 0.0151b 0.0316b 0.183b 0.0399b 0.291b
100mm E 0.0171a 0.0354a 0.206ab 0.0397b 0.310ab
150mm E 0.0176a 0.0362a 0.211a 0.0440a 0.322a
Chitosan

Control 0.0159bc 0.0319bc 0.180b 0.0401bc 0.295b
0/1gr/liter 0.0153c 0.0355a 0.178b 0.0415b 0.297b
0/5gr/liter 0.0185a 0.0380a 0.238a 0.0459% 0.345a
1gr/liter 0.0165hc 0.0351ab 0.206ab 0.0413bc 0.307b
2gr/liter 0.0170ab 0.0315¢ 0.198b 0.0376¢ 0.295b

s (5,0 e a0, B Jlaisl zlaw (3 LSD (5051 &by oS jiiie B> gl)ls slo i SKils gt p2 50
In each column, means of a similar letters are not significant, based on LSD test at 5%.
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Figure 1. Interaction effects of the drought by Chitosan on catalase activity
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Figure 2. The interaction of drought stress and chitosan on peroxidase activity
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Figure 3. Interaction of drought stress and chitosan on the activity of APX
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Figure 4. The interaction of drought stress and chitosan on guaiacol peroxidase activity
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Figure 5. The interaction of drought stress and chitosan on the activities of ppo
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