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Study the activity of antioxidant enzymes in the leaves of bean
(Phaseolus vulgaris L.) genotypes under normal and moisture stress conditions.
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ABSTRACT

Abiotic stresses have major impacts on crop growth and yield. Investigation of biochemical properties and
enzymatic activity of different plant genotypes under drought stress conditions can identify tolerant
genotypes to abiotic stresses. In the present study, the effect of drought stress on the activity of antioxidant
and biochemical enzymes at leaves of 10 bean genotypes at different water stress levels was investigated
as a factorial experiment in a randomized complete block design with three replications in the research
greenhouse of University of Tehran. Compared to normal moisture conditions, when drought stress
increased, the total protein content decreased and Khomein genotype had the lowest total protein content
among other genotypes at 25% of field capacity stress. The highest catalase activity was observed at COS-
16 ?enotype (0.196 mg/min protein) at irrigation level of 75% of field capacity, ascorbate peroxidase (0.226
mg/min protein) at 50% of field capacity and guaiacol peroxidase at the irrigation level of 75% of the field
capacity (0.293 mg/min protein). Increasing the activity of ;r)]olyphenol oxidase enz%me and proline content
in severe stress compared to normal moisture conditions showed that increasing the content of these two
enzymes can be a reason for increasing plant tolerance to drought stress. COS-16 genotype had the highest
polyphenol oxidase activity $0.183 mg/min protein) at 25% of field capacity. Also, increasing trend of
malondialdehyde content in leaves was observed under severe stress. Based on the results, among the
studied genotypes, COS-16 was identified as tolerant genotype and Khomein genotype was drought
sensitive.

Keywords: Beans, drought stress, oxidative stress, tolerance, total protein.
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Table 1- Bean genotypes used included two cultivars and imported lines from CIAT marked with
numbers in the seed bank.

Number 1 2 3 4 5 6 7 8 9 10
KS- KS- . AND- KS- KS-
Genotypes Tylor 10012 1164  COS-16 D81083 31138 Khomein 1007 31112 31167
Seed type Pinto Black Pinto Pinto Red Red Pinto Red Red Red
P bean bean bean bean bean bean bean bean bean bean
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Table 2. Analysis of variance of traits evaluated in bean genotypes under different levels of drought

stress.
ANOVA Df Ascorbat Catalase Protein Guaigcol Polyphenol Proline . Malon
peroxidase peroxidase oxidase dialdehyde
Block 2 0.00012 0.0000106  0.000060 0.00084 0.000028 0.00032 0.000102
Genotype 9 0.0069** 0.0073** 0.0335** 0.0072** *%0.0082 0.00258** 0.01039**
Stress 3 0.0135** 0.011** 0.247** 0.0231** **0,0071 0.0111** 0.0637**
Gen.*Str 27 0.0010** 0.00030**  0.0069** 0.00072* *%0.00027 0.000196 0.00084**
Exp. Erorr 78 0.000090 0.00010 0.00183 0.000396 0.000133 0.000136 0.000108
CV% 6.31 7.11 6.60 9.38 8.13 9.67 8.54
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CV: Coefficient of Variation, ** and *: Significant at 1% and 5% of probability levels.
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Table 3. Mean comparisons of the effects of different levels of drought stress on the measured traits in the

studied genotypes of beans at 1% of probability level.
Guaiacol

Malon Ascorbat

dialdehyde Proline  Polyphenol oxidase peroxidase Protein  Catalase peroxidase Stress
0.071d 0.096d 0.121¢c 0.200b 0.743a  0.137b 0.133c 100%FC
0.098¢c 0.115¢ 0.1390 0.236a 0.6980  0.166a 0.164b 75%FC
0.144b 01.28b 0.150a 0.232a 0.615c  0.143b 0.173a 50%FC
0.174a 0.142a 0.156a 0.178¢c 0538d  0.119c 0.132c 25%FC
454 454 454 454 454 454 454 CV%
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Figure 1. Leaf protein content in 10 studied genotypes at different stress levels (100%, 75%, 50% and
25% of field capacity). Different letters indicate significant difference based on Tukey test at 1% of
probability level.
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Figure 2. Catalase activity in 10 studied genotypes at different levels of (100%, 75%, 50% and 25% of

field capacity). Different letters indicate significant difference based on Tukey test at 1% of probability
level.
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Figure 3. APX activity in 10 studied genotypes at different levels of stress (100%, 75%, 50% and 25% of
field capacity). Different letters indicate significant difference based on Tukey test at 1% of probability
level.
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Figure 4. GPX activity in 10 studied genotypes at different levels of stress (100%, 75%, 50% and 25% of
field capacity). Different letters indicate significant difference based on Tukey test at 1% of probability

level.
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Figure 5. PPO activity in 10 studied genotypes at different levels of stress (100%, 75%, 50% and 25% of

field capacity). Different letters indicate significant difference based on Tukey test at 1% of probability

level.
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of field capacity). Different letters indicate significant difference based on Tukey test at 1% of probability
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Figure 7- MDA content in 10 studied genotypes at different levels of (100%, 75%, 50% and 25% of field
capacity). Different letters indicate significant difference based on Tukey test at 1% of probability level.
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