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1- Pseudomonas + Enterobacter
2- Thiobacillus spp.

3- Mesorhizobium ciceri

4- Rhizophagus irregularis

5- Sprinkle application
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Abstract

In order to investigate the effect of foliar application of salicylic acid (non-application, 0.5 and 1
mM) and biofertilizers (non-application of biofertilizers, biosuperphosphate bacteria, biosulfur
bacteria, Rhizobium bacterium, and mycorrhizal fungus) on biochemical properties and some
elements in seed grain of chickpea cultivars (Bivanij and Azad) a factorial experiment based on
randomized complete block design under rainfed conditions in Kermanshah during the crop-season
2016-17. The results showed that the highest amount of proline was obtained in Bivanij and Azad
cultivars in 0.5 mM salicylic acid, with application of biosuperphosphate (0.049 and 0.048 mg/g,
respectively). The highest amount of soluble sugar was obtained in Bivnij cultivar treated with salicylic
acid (1 mM), and Azad cultivar treated with the application of mycorrhiza and rhizobium (2.49 and
2.48 mg/g, respectively). Also, the highest by using of salicylic acid (1 mM), with mycorrhizal and
biosulfur (0.172 and 0.167 mg/g, respectively). Grain protein content in Azad cultivar with biosulfur
and mycorrhizal application was higher than other treatments (24.83%) while raffinose in this cultivar
showed the highest amount in non-application of biological fertilizers (0.853%). The highest grain
Potassium (971.65 mg/100 g) was obtained in using of 1 mM salicylic acid, with the application of
mycorrhiza. In Bivanij cultivar, the highest grain yield (1821 kg/ha) was obtained in using of 0.5 mM
salicylic acid, with Rhizobium bacteria. This study has shown that the use of salicylic acid 0.5 mM,
with the application of biofertilizers containing rhizobium and mycorrhiza, coud have effected on the
improvement of biochemical characteristics and elemental content, increased grain yiled by 31% in

comparison with control that is very bold in spect of economic.

Keywords: Proline, Raffinose, Rhizobium, Grain yield and Nitrogen.


https://dor.isc.ac/dor/20.1001.1.2008403.1399.12.47.3.7
http://cpj.ahvaz.iau.ir/article-1-1343-fa.html
http://www.tcpdf.org

