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Abstract

The presence of abundant calcium carbonate and alkaline
soil reaction in most of the country's soils has reduced the
bioavailability of some elements for plants. The application
of some soil amendments such as sulfur and organic matter
can improve the nutrient status of the soil. For this purpose,
a factorial experiment was conducted in a randomized
complete block design with 18 treatments and 3 replications
on the underground soil of walnut trees. The experimental
factors included Thiobacillus at two levels (without
inoculation and with inoculation), sulfur (S) at three levels
(0, 1000 and 2000 kg. ha™) and organic matter (OM) at
three levels (0, 5 and 10 T. ha®). The results showed that S
treatment significantly affects soil pH (p <0.01), P (p
<0.05) and iron (Fe) concentration on soils beneath the tree
covers (p <0.05). The highest P concentration (9.06 mg /
kg) and available Fe (6.34 mg / kg) was observed in the
treatment of 2000 kg. ha® of sulfur. Organic matter
treatment significantly has changed the soil pH (p <0.01),
available Zn (p <0.01) and plant available P and Fe
concentration in soils beneath the tree covers. As the level
of applied OM increased, the soil pH decreased. The
highest concentration of available P, Fe and Zn was
observed in the treatment of 10 tons per hectare of OM.
Inoculation with Thiobacillus bacteria decreased the soil pH
and increased soil available P concentration. According to
the results, the simultaneous application of S, Thiobacillus
and OM can increase the phytoavailability of P, Fe and Zn
in soils beneath the walnut trees.
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Table 2- Analysis of variance of Thiobacillus bacteria, sulfur and organic fertilizer on pH and
soil available P, Fe and Zn
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