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Abstract: 

Background and Aim: Changes in soil moisture and aggregates stability both in the short 

term and in the long term after fire are important because of their important role in plant 

growth and nutrition and soil erosion. On the other hand, the conditioners usage in soil and 

water conservation is necessary for the sustainable usage of water and soil resources. The soil 

and water conservation requires the determining the optimal amount of soil conditioners in 

order to prevent water pollution with the application of chemical fertilizers. Nevertheless, 

determining the optimal amount of various soil conditioners less has been noted with the 

quantification aim of their effect on the runoff and soil loss components. The present study 

was conducted in order to determination of the optimal amount of zeolite in fire soil under 

laboratory conditions. 

Method: In the current research, zeolite additive with amounts of 250, 500 and 750 g m-2 was 

used in the collected soil from the rangeland. The preliminary results on the soil showed that 

the soil texture, organic matter, organic carbon and pH, EC were clay, 0.47 percent, 0.27 

percent, 7.86, respectively. After preparing the soil and placing inside plots (with scale of 0.5 

m2), fire treatment applied to the soil surface. For this purpose, the remains of air-dried 

rangeland species with amounts about 250 g m-2 were poured and then fire was applied. The 

plots were placed under rainfall simulator system for a rainfall intensity of 50 mm h-1. Then, 

the runoff and sediment samples were collected in control and conserved plots with zeolite in 

three replicates. The total volume of the runoff sample and its sediment concentration were 

take constant for 24 h and the excess water volume of the samples was drained and finally the 

samples were placed in an oven at a temperature of 105˚c for 24 h. 

Results: The statistical results indicated the zeolite conditioner with rates of 250, 50, and 750 

g m-2 on the surface of fire soil had the significant effect on the increasing the time to runoff 

(in confidence level of 99 percent) and decreasing the runoff volume (in confidence level of 

99 percent), soil loss (in confidence level of 99 percent) and sediment concentration (in 

confidence level of 99 percent). Also, the results showed that the conservation percentage of 

time to runoff in zeolite treatment with rates of 250, 500 and 750 g s-2 was 1.61, 17.30 and 

20.04 percent, respectively. The changes percent of the runoff volume in the fire soil with the 

zeolite application with different amounts was 8.00, 10.66 and 22.66 percent, respectively. 

The results of soil loss indicated that the conservation percent of zeolite conditioner in fire 

soil after the zeolite application with the used amounts was 14.24, 32.03 and 38.33 percent, 

respectively. Finally, the changes percent of zeolite conditioner in the fire soil on sediment 

concentration were 21.13, 24.90 and 21.41 percent, respectively. 

Conclusion: The fire phenomenon in the control treatment caused the decreasing the soil 

porosity and the creation of the hydrophobic layer, which also decreased the infiltration 

amount of soil and also caused to drying of the soil, especially in the surface layer, and 

significantly increased the runoff and sediment transportation. The subgrouping results of the 

different zeolite treatments on the time to runoff showed that zeolite with the amount of 750 g 

m-2 was placed in the third subgroup, which it was selected as the optimal amount to 

increasing the time to runoff and reducing the runoff volume in the post-fire soil conditions. 

Also, the investigation of the conservation effect and grouping the different zeolite amounts 

showed that the zeolite with the amount of 250 and 500 g m-2 were the better for sediment 

concentration and soil loss, respectively, its same effect with other amounts and also its 

discussion of the economic efficiency. Therefore, they are suggested as optimal and practical 

values for changes study of sediment concentration and soil loss components.
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Amendments, Soil and Water Conservation 
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