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Background and Objectives: Safflower (Carthamus tinctorius) is
considered as one of the most valuable and important plants due to its
medicinal properties and application in various food industries. The aim
of this study is to investigate the effect of biofertilizers based on the
arbuscular mycorrhizal and the interaction between these fungi and
growth-promoting bacteria on two varieties of safflower (Carthamus
tinctorius). This approach can help improve crop varieties and reduce the
use of chemical fertilizers and pesticides in agriculture.

Materials and Methods: In this study, an experiment was conducted in
the greenhouse of Afzalipour Research Institute, Research and Technology
Institute of Plant Production, Shahid Bahoner University of Kerman,
Kerman in a factorial based on a completely randomized design in three
replications with two safflower cultivars (Goldasht and 6N). In this
research, two species of arbuscular mycorrhizal fungi, including
Funneliformis mosseae and Rhizophagus intraradices, and two bacterial
species, Bacillus subtilis and Pseudomonas putida were used, and the
effect of these treatments on the growth indices, yield components and
phothosynthesis indices of safflower was investigated.

Results: Analysis of variance showed that genotype, microbial inoculation,
and their interaction significantly affected most of the measured traits.
The highest improvements compared to the control were observed in the
combined mycorrhizal fungi with both B. subtilis and P. putida treatment.
Increases of up to 40.1% in grain yield per plant, 54.9% in grain number,
54.4% in leaf length, 60% in fresh root weight, 56.2% in shoot fresh
weight, 56.5% in shoot dry weight, 62.4% in net photosynthesis, and
61.7% in transpiration were recorded. mycorrhizal fungi alone also
significantly improved traits such as plant height and net photosynthesis
in the 6N cultivar. However, some treatments showed variable or
non-significant effects on traits like 100-seed weight and chlorophyll
index, depending on the genotype. Overall, Goldasht exhibited a stronger
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positive response to microbial inoculation than 6N, with more traits
showing significant improvement.

Conclusion: The results indicate that simultaneous application of mycorrhizal
fungi and growth-promoting bacteria can serve as an effective strategy to
enhance growth, physiological function, and yield in safflower. Among
the treatments, the combination of mycorrhizal fungi with both B. subtilis
and P. putida showed the greatest potential. These findings suggest
that this biological approach can be recommended as an eco-friendly
alternative to chemical inputs for improving safflower cultivation.
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Table 1. Means squares for the variance of the effects of the effect of inoculation of Arbuscular mycorrhizal fungi
combined with growth-stimulating bacteria in two safflower cultivars on the studied yield characteristics.
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Table 2. Means squares for the variance of the effect of inoculation of arbuscular mycorrhizal fungi combined
with growth-promeoting bacteria in two safflower cultivars on the studied photosynthetic characteristics.
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Table 3. Mean comparison of effects of microbial treatments (inoculation of Arbuscular mycorrhizal fungi
combined with growth-promeoting bacteria) in two safflower cultivars in the significant traits.
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