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Drought is becoming a major threat to crop production in the world. Legumes
are sensitive to drought stress and its negative effects can be seen in yield,
protein and seed oil. For this purpose, a two-year field study (2020-2021) was
conducted in the form of split plots with three replications in Moghan plain,
Ardabil. The experimental factors included drought stress at three levels (60,
100 and 140 mm of evaporation from the class A pan) as the main factor and the
secondary factor including the combined inoculation of soybean symbiotic
bacteria and mycorrhizal fungi species at eight levels (Bradyrhizobium
japonicum, Funneliformis mosseae, Rhizophagus irregularis), Glomus
fasciculatum, B. japonicum + F. mosseae, B. japonicum + R. irregularis, and B.
japonicum + G. fasciculatum along with a control treatment). The results
showed that increasing the severity of drought stress in both years decreased
plant dry weight, number of pods, number of seeds per plant, biological yield
and seed and oil yield in all treatments, but this decrease in some treatments,
especially in co-inoculation treatments of B. japonicum + R. irregularis and B.
japonicum + G. fasciculatum was less. In all treatments the concentration of
chlorophyll a, proline, malondialdehyde (MDA) and superoxide dismutase
(SOD) enzyme activity increased under drought stress (100 and 140 mm) in
comparison with normal irrigation conditions (160), it was observed. Of course,
the concentration of iron (Fe) and phosphorus (P) in the seed wasn't affected by
the interaction of drought stress and microorganisms, and the highest amount of
P in the seed was observed at the level of 140mm. Among the treatments, the
co-inoculation treatments of B. japonicum + R. irregularis and B. japonicum +
G. fasciculatum had a greater effect on improving soybean tolerance to drought
than other treatments. Based on the obtained results, it is possible to suggest the
inoculation of soybean seeds with B. japonicum bacteria and R. irregularis
mycorrhizal species to improve the tolerance of the plant against drought stress

and increase the yield of seeds and oil.
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