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1. Glycophyte
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2. Membrane Stability Index (MSI)
3. Relative Water Content (RWC)
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1. Soluble sugar
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nitrogen fertilizer starter on leaf proline content
in chickpea
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1. Excised-Leaf Water Loss (ELWL)
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Fig. 3. Interaction effect of drought stress and cultivar
on chlorophyll-b in chickpea leaves
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Fig. 6. Interaction effect of drought stress and cultivar

on excised-leaf water loss in chickpea
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Table 2. Mean comparisons for relative water content (RWC) and chlorophyll-a in chickpea cultivars
under drought stress and nitrogen fertilizer starter
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Abstract

Drought stress is the most important factor that reduces yield in crops including chickpea and causes
some changes in seed composition. This study was performed in order to evaluate the effects of drought
stress and starter nitrogen fertilizer on four cultivars of chickpea. Experiment was performed in a split-
factorial using randomized complete block design with three replications. Drought stress treatment stand as
main plots in three levels consist of no drought stress (complete irrigation), moderate drought stress
(irrigation at planting and early flowering) and severe drought stress (no irrigation). Nitrogen fertilizer in two
levels (0 and 25kg N/ha) and cultivar treatment (four cultivars Azad, Bivanij, Hashem and ILC482) allocated
in sub plots. The results showed that effects of drought stress treatments were significant on proline content,
amount of soluble sugar, membrane stability index (MSI), relative water content (RWC), chlorophyll-a,
chlorophyll-b, total chlorophyll and excised-leaf water loss (RWL). Application of nitrogen fertilizer
treatment only significantly increased membrane stability index (MSI). Effect of cultivar treatment was
significant on proline, soluble sugar, membrane stability index (MSI), chlorophyll-a, total chlorophyll,
relative water content (RWC) and excised-leaf water loss (RWL). Results showed that with increase of
drought stress level amounts of chlorophyll-a, chlorophyll-b, total chlorophyll, relative water content (RWC)
and membrane stability index (MSI) decreased while proline content and soluble sugar increased by three
and two-fold compared to control, respectively. This osmoprotectant accumulation probably explains
increase in plant tolerance to drought stress.
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