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Abstract

This study investigated the effect of two plant growth promoting bacteria B.
amyloliquefaciens and B. halotolerans on physiological, biochemical and functional traits of
safflower (Carthamus tinctorius L.) under drought and dust stress. A factorial experiment was
conducted in a randomized complete block design with different treatments including
individual and combined inoculation of the two bacteria, irrigation at three levels of irrigation
period (every 4, 6 and 8 days) and dust at two levels. The results showed that the
simultaneous effect of drought and dust on safflower was more destructive than the effect of
each alone. Meanwhile, dust had a less negative effect on safflower than drought. Drought
reduced the absorption of mineral elements, soluble sugars, chlorophyll b, seed weight per
plant and dry weight of safflower and increased phenol, proline and carotenoids. In contrast,
dust only reduced the amount of phosphorus and soluble sugars in safflower and increased
ascorbic acid and phenol. Bacterial inoculation improved the physiological and functional
conditions of safflower in most cases, while the combination of two bacteria performed better
than the individual inoculation of bacteria in most of the measured traits. While B.
halotolerans and the combination of two bacteria performed better in increasing safflower
seed weight, the dry weight of the plant increased more with B. amyloliquefaciens
inoculation. The findings of this study emphasize the importance of using simultaneous
combinations of plant growth-promoting bacteria as a sustainable biological solution to

improve the growth of plants that often face multiple stresses.
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