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ABSTRACT

Drought stress is one of the_imé)ortant non-biological stresses for plants such as beans because it affects the
growth, development and yield of the plant. Therefore, identification of drought tolerant genotypes is very
important. One of the effective ways in identifying drought tolerant genotypes is biochemical investigation
and relative genes expression involved in drought stress. Therefore, the present study was performed on a
number of bean genotypes including Khomein, COS-16, D81083 and KS-10012 as factorial complete
randomized block design. Drought stress was applied at the levels of severe stress (25% field capacity),
mild stress (75% field capacity) and normal irrigation (100% field capacity) and then the relative water
content, electrolyte leakage, proline, malondial ethe and gene expression (NCED, CDPKZ1, PIP1 and
NAC) were evaluated. Results showed that the highest and lowest electrolyte leakage traits belonged to
Khomein genotypes with 77.66% and COS-16 with 25%, respectivel?/. The highest relative water content
of leaf belonged to COS-16 genotype at mild stress of 80.66% and the lowest to khomein genotype at severe
stress of 25%. Increasing trend of proline content was observed in all genotypes from 100% of irrigation to
mild and severe stresses. Also, increasing trend of malondialdehyde was observed in severe stress compared
to control, on the other hand, Khomein genotype with the highest malondialdehyde rank a and COS-16
genotgge with the lowest malondialdehyde genotype f were considered with Tukey test. Relative increase
of NCED, NAC and CDPK1 Igene expression was observed in severe stress compared to mild stress.
Different relative expression of PIP1 gene was also observed at different stress levels (75% and 25% of
field capacity). In general, it can be concluded that among the genotypes studied, COS-16 had the highest
and Khomein genotype had the least tolerance to drought stress.
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Table 1. Soil test results

K(ppm) P(ppm) N(%) C(%) pH EC(ds.m™1) Soil texture
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Table 2. primers designed for Real-Time PCR

Number Gene Oligo sequences 5'—3'
1 NCED-F AACACTCCACTACCCCAAAC
2 NCED-R TGGGTTTAATCGGAGTTGGG
3 NAC-F AGCAGTGTGAGAACCCAAC
4 NAC-R CAGACAAATTTCGGGCATTCG
5 PIP1-F CTCGGAGCTTACTTCATGGTC
6 PIP1-R CGGTTAAGACGGTGATGTAGAG
7 CDPK1-F GCCAGAAAAGGGTGATGTTTG
8 CDPK1-R CTATCCTGAAAGTGCGTACCAG
9 Act-F GTCGCTGAGATCGGAGATC

10 Act-R GCAAATCCAGCTTTGACCAT
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Table 3. Variance analysis of of the effects of different levels of drought stress on traits evaluated in bean

genotypes.
MS

ANOVA  Df Relative water content Electrolyte leakage Malondialdehyde Proline

Block 2 3.07 0.34 0.000003 0.00012
Genotype 3 508.56** 809.127** 0.014** 0.013**

Stress 2 664.48** 2919.685** 0.033** 0.040**
Geno*Str 6 20.49* 27.92** 0.011** 0.001**

Erorr 22 7.24 0.90 0.00005 0.00015
CV% 4.01 2.01 6.70 8.92

Cdo,d gy 9 S Jlia a0 lobe g ¥
CV, **and *: Coefficient of Variation Significant at 1% and 5% of probability levels, respectively.
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Table 4. Mean comparisons of the effects of different levels of drought stress on traits evaluated in bean

genotypes.
Malondialdehyde Proline Electrolyte leakage Relative water content Stress
0.06¢c 0.09c 33.36¢ 72.36a 100%FC
0.09b 0.12b 44.25b 70.35a 75%FC
0.16a 0.20a 64.12a 58.59h 25%FC
4.58 4.58 4.58 4.58 CV%
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Figure 1. The relative water content of leaves in all bean genotypes at different levels of stress (100%,
75% and 25% Field capacity). Different letters are based on the Tukey’s test at 1% of probability level.
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Figure 2. Electrolyte leakage content in all bean genotypes at different levels of stress (100%, 75% and
25% Field capacity). Different letters are based on the Tukey’s test at 1% of probability level.
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Figure 3. Proline content in all bean genotypes at different levels of stress (100%, 75% and 25% Field
capacity). Different letters are based on the Tukey’s test at 1% of probability level.
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Figure 4. MDA content in all bean genotypes at different levels of stress (100%, 75% and 25% Field capacity).
Different letters are based on the Tukey’s test at 1% of probability level.
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