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Article type: Abstract
Research article To investigate the effect of plant growth promoting rhizobacteria on seed
yield and gas exchange, of rainfed safflower cultivars, a factorial field
experiment was counducted in a randomized complete block design with
three replications on the farms of Sarablah Agricultural Research Center,
Article history ~ llam during 2021-2022 cropping Season. Experimental treatments
Received:25.10.2022  jncluded different safflower cultivars (Faraman, Goldasht, Sina and
ii‘é";etoe'al,ggi-zz%gz Omid) and treatment of different fertilizer sources (without fertilizer
Publighed':zi.oé.zozs source, 50% N fertilizer recommended, Azospirillum+50% N fertilizer
recommended, Azotobacter+50% N  fertilizer = recommended,
Azospirillum+Azotobacter+50% N fertilizer recommended and 100% N
fertilizer recommended). The results of this study showed that interaction
of cultivar x fertilizer sources were significant on vyield, seed vyield

Keywords . :

Azospirillum components as vv_eII as gas exchanges in safflower under ral_nfed
Mesophilic conditions. The highest head.plant-1, seed.head-1, 1000-seed weight,
Conductivity seed yield, biological yield, net photosynthesis, transpiration, mesophilic

Net Photosynthesis conductance and photosynthetic water use efficiency were obtained from

ifigs;ﬂﬁon the interaction of Sina cultivarx Azospirillum+Azotobacter+50% N
fertilizer. The results of this research showed that the combined use of
nitrogen fertilizer (50% less) along with biological fertilizer (Azotobacter
+ Azospirillium) in addition to being able to avoid the wastage of
nitrogen fertilizer and environmental pollution in rainfed conditions, It
can improve the growth and production of safflower cv. Sina.
Introduction: Rainfed farming plays an important role in food
production for many people in semi-arid countries and the world, and it
covers 80 percent of all usable agricultural land. Given the increase in
the world population in recent years and the increasing need of human
societies, especially Iran, for oilseed products, proper agricultural
management is of great importance to increase seed yield. Safflower,
containing about 80 percent unsaturated fatty acids such as linoleic and
oleic, has a desirable quality for food use. Safflower florets are also used
in the food and dyeing industries. Safflower meal, with its high protein
and fiber percentage, is also used as a source of protein for livestock and
poultry feed. Currently, the use of biological fertilizers as an alternative
to chemical fertilizers has become very important to increase soil fertility
in the sustainable production of crops. Biological fertilizers are
beneficial soil microorganisms that have the ability to rapidly decompose
plant residues to convert nutrients from a non-absorbable form to an
absorbable form and improve soil fertility. Bacteria are among the soil
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microorganisms that are involved in the soil nutrient cycle and can
improve plant growth and are known as plant growth promoting bacteria.
Azotobacter and Azospirillum are among the microorganisms that are
associated with the plant rhizosphere and have beneficial effects on plant
growth. So far, extensive research has not been conducted on the role of
microorganisms in reducing damage caused by drought stress and high
temperatures in rainfed farming .

Materials and methods:To investigate the impact of plant growth-
promoting rhizobacteria on seed yield and gas exchange in rainfed
safflower cultivars, a factorial field experiment was conducted in a
randomized complete block design with three replications at the Sarablah
Agricultural Research Center, llam, during the 2021-2022 cropping
season. The experimental treatments included different safflower
cultivars (Faraman, Goldasht, Sina, and Omid) and various fertilizer
sources (no fertilizer, 50% of the recommended N fertilizer, Azospirillum
+ 50% N fertilizer, Azotobacter + 50% N fertilizer, Azospirillum +
Azotobacter + 50% N fertilizer, and 100% N fertilizer). Each
experimental plot featured eight planting lines with a row spacing of 40
cm and a plant spacing of 10 cm (yielding a density of 40 plants/m?),
extending four meters in length. The distance between each replication
was set at 2 meters.

Results and discussion:The results indicated significant interactions
between the cultivar and fertilizer sources regarding yield, seed yield
components, and gas exchange parameters in safflower grown under
rainfed conditions. The highest values for head number per plant, seeds
per head, 1000-seed weight, seed Yyield, biological vyield, net
photosynthesis,  transpiration,  mesophyll ~ conductance, and
photosynthetic water use efficiency were observed in the Sina cultivar
treated with Azospirillum + Azotobacter + 50% N fertilizer. This study
demonstrated that the combined application of reduced nitrogen fertilizer
(50% less) in conjunction with biological fertilizers (Azotobacter +
Azospirillum) not only minimizes nitrogen fertilizer wastage and
environmental pollution in rainfed conditions but also enhances the
growth and production of safflower cultivar Sina.

Conclusion: In this study, all safflower cultivars treated with
Azotobacter and Azospirillum exhibited improved growth. However, the
Sina and Faraman cultivars demonstrated higher seed yields, yield
components, photosynthetic rates, and photosynthetic water use
efficiency compared to the other cultivars. Given the numerous
challenges associated with chemical fertilizers in agricultural production,
as well as their high purchase costs, utilizing plant growth-promoting
bacteria appears to significantly reduce the need for chemical fertilizers
while increasing seed yield and farmer income, especially considering
the government’s guaranteed price for this product.

Cite this article as: Naseri, R., Mirzeai, A. (2025). Effect of Plant Growth Promoting Rhizohacteria
on agro-physiological traits of safflower cultivars (Carthamus tinctorius L.) under rainfed
conditions in Ilam region.Journal of Plant Environmental Physiology, 77(1): 34-52.
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