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Abstract

Background and Objectives: This study aims to investigate the synergistic effects of bentonite sulfur and
Acidithiobacillus bacterial on improving morphological traits, grain and oil yield and water use efficiency
under different irrigation regimes in safflower.

Materials and methods: A split-factorial experiment was conducted based on a randomized complete block
design with three replications at the Research Farm of the Faculty of Agriculture, Yasouj University
(Dashtroom region), Iran, in summer 2022. Irrigation regimes at three levels (full irrigation, irrigation cut-off
from the beginning of flowering stage (severe stress), and irrigation cut-off from the beginning of seed filling
stage (moderate stress)) were assigned as the main factor, and bentonite sulfur (B-sulfur) at three levels (0,
150, and 300 kg ha™") and Acidithiobacillus spp. at two levels (application and no application) were considered
as sub-factors. The measured traits included plant height, number of side branches, main stem diameter, main
head diameter, leaf area index (LAI), number of heads per plant, number of seeds per head, 1000-seed weight,
grain yield, oil percentage, oil yield, crop water use efficiency (WUE), and sulfur use efficiency (SUE).

Results: Severe drought stress (irrigation cut-off from flowering stage) caused significant reductions in plant
height (26.05%), number of side branches (48.59%), main stem diameter (10.31%), main head diameter
(11.71%), grain yield (61.22%), and oil yield (95.82%) compared to full irrigation. Under full irrigation, the
highest grain yield (3708 kg ha™') and oil yield (1157.87 kg ha™') were obtained from the application of 300 kg
ha™! bentonite sulfur + Acidithiobacillus. Under moderate stress (irrigation cut-off from seed filling stage), the
application of 300 kg ha™' bentonite sulfur + Acidithiobacillus resulted in a 46.54% increase in grain yield and
a 1.03-fold increase in oil yield compared to the control. Moreover, bacterial application under full irrigation
and moderate stress increased oil percentage by 18.05% and 15.33%, respectively, and improved crop water
use efficiency and sulfur use efficiency. The highest sulfur use efficiency (23.32 kg kg™) was achieved under
full irrigation with 150 kg ha™ bentonite sulfur.

Conclusion: The integrated application of 300 kg ha' bentonite sulfur combined with Acidithiobacillus
bacteria, through improving morphological traits, yield components, and water and sulfur use efficiencies, can
be recommended as an effective strategy to enhance grain and oil yield tolerance of summer safflower (cv.
Faraman) to irrigation cut-off stress from the seed-filling stage in the Dashtroom region..
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