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Drought stress impact on early seedling growth and screening possibility
for drought tolerance in desi chickpea genotypes during post germination
stage
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mi.mousavi@mail.um.ac.ir
SFerdowsi University of Mashhad, Research Center for Plant Sciences
2Ferdowsi University of Mashhad, College of Agriculture

Abstract

Drought is one of the most important limiting factors for plant growth, reducing the growth and yield
of crops due to climate change in the coming years. Chickpeas are mostly cultivated dryland regions
and it is important to evaluate its genotypes diversity against drought stress in different stages of
growth to increase yield. In this study, 40 desi chickpea genotypes were investigated under drought
stress conditions in the germination and post-germination stages in sand-perlite mixed substrate. In the
first experiment, shoot length and dry weight were compared after three and six days under two
drought stress treatments (10% WHC) and no stress treatment (40% WHC). Based on PCA and cluster
analysis, the genotypes were divided into three categories: tolerant, semi-tolerant and sensitive to
drought in terms of post-germination growth. In the second experiment, drought-tolerant genotypes
(MCC34 and MCC212) and drought-sensitive (MCC205 and MCC634) were investigated for
biochemical responses under water deficit conditions in germination and subsequent growth stages.
The results showed that the behavior of the genotypes in these stages against drought was associated
with various biochemical responses, so that the amounts of proline, malondialdehyde and superoxide
dismutase produced in different stages of stress were different, but the amount of catalase in both
drought-tolerant genotypes was significantly increased. This increase was more than 4 times in
MCC212 genotype and almost 3 times in MCC34 genotype. It seems that investigating the growth and
biochemical responses in the early stages of plant development can be effective for selecting
promising drought tolerant genotypes. However, further investigations of these tolerant and sensitive
genotypes in controlled and field conditions can be effective in analyzing the mechanisms of drought
tolerance in different stages of plant growth and development, as well as finding reliable indicators for

selecting genotypes for drought tolerance.

Keywords: Cicer arientinum, Enzymes, Radicle, Catalase
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