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Evaluating the response of rainfed chickpea (Cicer arietinum L.) to seed

treatment of biofertilizers
Yaser Azimzadeh, Hamid Hasanian Khoshrou, Arash Mohammadzadeh, Gholamreza Ghahramanian,
Halimeh Razmi, Ramin Lotfi
Dryland Agricultural Research Institute, Agricultural Research, Education and Extension
Organization (AREEO), Maragheh, Iran
Abstract
To evaluate the efficacy of seed inoculation with biofertilizers on rainfed chickpea (cv. Ana),
including Probio 96, Bioguard, Mycosuperplus, and Humic Acid, a field experiment was conducted
over two growing seasons (2023-2025) in a randomized complete block design with three replications
in Bukan, West Azerbaijan, Iran. Treatments consisted of a non-inoculated control and four seed-
inoculated biofertilizers. Results indicated that plant responses to biofertilizers were strongly
influenced by climatic conditions and the composition of microbial communities. In 2023, Humic
Acid and Mycosuperplus treatments achieved the highest biological yield and were superior to the
control, while Probio 96 and Bioguard showed lower performance. Grain yield was highest in the
control, Mycosuperplus, and Humic Acid treatments, whereas the highest harvest index was observed
in Probio 96. In 2024, under drier and warmer conditions, the control exhibited the highest biological
yield, while Mycosuperplus and Probio 96 showed greater grain yield and harvest index compared to
other treatments, and Humic Acid recorded the lowest values. Overall, these results suggest that
mycorrhizal and organic-enriched biofertilizers are more effective under favorable conditions,
whereas Bacillus-based strains perform better under stress. The use of multi-strain, organic-enriched
biofertilizers may therefore provide a promising strategy to enhance the sustainability of rainfed
chickpea production in dry and semi-arid regions.
Keywords: Dryland chickpea, Nitrogen, Nutritional requirement.



