_ S . a9 oo kY
Sl Mg 9 5559ldS LS (g (cole @ b
FO-55 Sloxho VFo¥ Gl [ F ojlond VF al>

N

Growth-Promoting Bacteria effect on Yield and Quality Indicators of rice
(Oryza sativa L.) under different levels of Chemical and Organic Fertilizers

Omid Divsalar?, Arastoo Abbasian?, Morteza Nasiri®, Rahmat Abbasi*

Received: 06 May 2023 Accepted: 09 November 2023

1-Ph.D. Student of Agrotechnology, Dept. of Agronomy, Sari Agricultural Sciences and Natural Resources
University, Iran.

2-Assist. Prof., Dept. of Agronomy, Sari Adaricultural Sciences and Natural Resources University, Iran.

3-Research Assoc. Prof., Seed and Plant Improvement Research Dept, Rice Research Institute of Iran (RRII),
Mazandaran Branch, Aaricultural Research Education and Extension Organization (AREEQ), Amol, Iran.

4-Assoc. Prof., Dept. of Agronomy, Sari Agricultural Sciences and Natural Resources University, Iran.

*Corresponding Author Email: Arastoo_744@yahoo.com

Abstract

Obijectives: Chemical fertilizers in combination with organic fertilizers can increase vield by increasing soil
organic matter and improving soil properties. Investigating the effects of seed inoculation with Azotobacter,
Pseudomonas on the growth and efficiency of fertilizer use is important to achieve the maximum yield and
economic usefulness of rice in certain environments. The purpose of this experiment is to investigate the
effect of inoculation of rice seeds with growth-promoting bacteria alona with the use of animal manure on
the amount of chemical fertilizers by examining the morphological and qualitative characteristics of rice
plants under experimental treatments during two years of cultivation.

Materials and Methods: In a field experiment during two agricultural years (1400-1401 and 1402-1401),
the effect of different fertilizer levels (f1= 15 tons livestock fertilizer + 50 kg phosphate + 75 kg Nitrogen,
f2= 30 tons livestock fertilizer+ 50 kg phosphate + 75 kg Nitrogen, f3 = 30 tons livestock fertilizer, f4 = 100
ka phosphate + 150 kg Nitrogen, f5 = 50 kg phosphate + 75 kg Nitrogen) per hectare in the conditions of
inoculation and non-inoculation with plant growth stimulating bacteria (no inoculation) as a control,
inoculation with Azotobacter, Pseudomonas bacteria and simultaneous integration of two bacteria), number
of fertile tillers, weight of 1000 seeds, plant height, harvest index, seed vield, gelatinization temperature,
amylose, total conversion efficiency and finally the amount of nitrogen, phosphorus and potassium elements
in rice leaves and seeds were investigated.

Results: The results showed that seed inoculation with growth-promoting bacteria had a sianificant effect on
plant height, harvest index, thousand-seed weight, number of fertile tillers, seed vield and total conversion
efficiency, s well as the amount of elements in leaves and seeds, including the amount of nitrogen in leaves,
phosphorus in It had seeds and potassium in both leaves and seeds. Based on the results of inoculation with
two bacteria, Azotobacter and Pseudomonas, the weight of one thousand seeds increased in the second year
(4.2%) compared to non-inoculation conditions. The highest rice harvest index in the first year (45.84) and
second year (51.50), the highest seed yield (4.8 tons per hectare) and total conversion efficiency (98%) under
the fertilizer level of 30 tons of animal manure with 50 And 75 kg of phosphate and nitrogen fertilizer was
obtained, which was not significantly different from the fertilizer level of 15 tons of animal manure, 50 and
75 kg of phosphate and nitrogen fertilizer. Inoculation with Azotobacter and Pseudomonas bacteria,
especially simultaneous inoculation with them, led to improvement of harvest index (8.8 and 20.1%
respectively) in both years, seed vyield (15.1%) and total conversion efficiency (6.4%)) compared to the
condition of no inoculation. From the qualitative point of view, the rice of the mentioned variety had
amylose and gelatinization degree in all the investigated treatments.

Conclusion: It seems that in order to increase the quantity and quality of rice and reduce the adverse effects
of chemical fertilizers on the environment, it is possible to suggest the combined use of animal manure with
chemical fertilizer in seed inoculation with Azotobacter and Pseudomonas.
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