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ABSTRACT: The utilization of Zeolite minerals has recognized as new technology of recent few years, which
decreases negative effect of chemical and nitrogen fertilizer with causes chemical, biological, physical and
hydrological recovery of soil. Additionally, Zeolite decreases soil and underground water pollution, as well as it’s a
good amendment of soil and water. The goal of the study is, the effect of natural zeolite on part of soil traits on
chemical properties. In this research three treatments (Zeolite 20% plus 80% soil, Zeolite 10% plus 90% soil, and
Soil (control) in three replications were used. Soil into pots treated and remains for ten days, then some
parameters soil reaction (pH), Electric Conductivity (EC), organic matter (OM), lime, Cation Exchange Capacity
(CEC) and exchangeable sodium) was measured. Result revealed different amount of zeolites effect on soil, pH,
EC, OM, lime, CEC, exchangeable sodium, showed significant difference (P>0.05) in each of them.
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Introduction

Zeolite was discovered by Swedish mineralogist, Baron Excel Fredrik on 1756. With observing its amazing
characteristics was nominated mineral stone in Greek language. Until now more than 85 types of natural zeolite and
more than 100 types of artificial zeolite synthesized (Ghazavi, et al., 2012). Zeolites are crystalized hydrated
ammonium silicate, which mainly effect on CEC, and soil surface absorbance. And affectively uses for separation of
toxic elements from contamination water. In last decades much attempts for the utilization of cheap sources for
cleaning of huge metal contaminated soil, water and industrially contaminated water from those mines cleaning
material. Zeolites are broadly usages (He and Huang, 2013).

Zeolites utilization benefits in agriculture are quantitative and qualitative developing of soil and agricultural
products, enhances plant growing position, plant turgor, reductions in irrigation volume, decreases of evaporation,
phosphorous absorbance increment in sandy and gravely soil, decline of nitrogen leaching from soil by irrigation
and rain water, support of oxygen and soil aeration, with some ion preparation such as, P, Ca, Mg and assist clean
soil from toxic and huge elements, has particular effect on different plant nutrition and could have positive effect on
growth besides development of plant production, and fruits quality (Leonard et al., 1981).

Zeolite as soil developmental of suitable agent for CEC, and water absorbance could have better place. Leaching of
nitrate from soil is not only waste of money but as well as creation of water resource contamination problem.
Therefor several methods for prevention of nitrate leaching prescribed, but because of expensiveness and less
usefulness of them are not welcomed. Therefor the utilization of zeolite as cheap substance with high performance
of working is considered to be used (Barnard et al., 2012). The study of Tsintskaladze, (2017) revealed that in last
years the new method for small scale is the utilization of zeolite, which decreases the negative effect of nitrogen
fertilizer. Furthermore, zeolite decreasing underground water contamination, and good amendments for soil and
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water (Milosevic et al., 2002). Their study displayed the effect of cow manure, NPK with combination of (15:15:15)

plus natural zeolite on soil properties, plant growth and potato response in the vertisole soil. The result showed,

mentioned combination could decline soil acidity, increase of humus portion, over all nitrogen, in resulted to

increase soil phosphorous and potassium. Besoudi et al., (2008) also displayed that zeolite could significantly

decrease EC effect and contribution to make soil nutrient balance into saline soil. Noori and Zendadile (2006)

studied the effect of natural zeolite on soil EC and salinity on Raphanus sativus L. crop, treated with natural zeolite,

Na,S0O,, NaCl, control, zeolite plus NaCl and zeolite plus Na,SO,. The result expressed natural zeolite treated plant

better yield and soil amendment, correspondingly zeolite does not let salt to move into plant root. The goal of this

experiment was to study the effect of natural zeolite on chemical properties (soil pH, EC, OM, lime, CEC,
exchangeable Sodium) of soil.

Material and Method:

This experiment was conducted in the Gorgan University, faculty of agriculture and natural resources of Gorgan, on
2018-2019. With consideration to soil importance, which would come under study, attempts to find arable saline
soil.

First area of study: soil sampling from 30cm depth of surface soil of urban growing area Marawa Tapa (57° 55” N
to 55”28 E) was handed.

Second: Zeolite as powder from soil Sia Zagh Saman in three level (0, 10, and 20%) with combination of saline soil,
and the combination of treatments of ten days, mixed into each single part as chartl and after ten days’ chemical
parameters of soil was studied. (EC by EC mater, organic matter with wallky black (Nelson and Samar., 1982), lime
via titration, pH by pH mater and soil extract (Black, 1965) exchangeable sodium with extraction method with
ammonium acetate and CEC by Boyer method ware measured (Morgan, 2005).
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Table (1): Combination of studied treatments

No Treatments Combination Replication
1 Soil(control) Control 3
2 10% zeolite 10% zeolite+ 90% soil 3
3 20% zeolite 20% zeolite+ 80% soil 3

Data analysis: From the data analysis, statistical results were performed by SAS software. For significance
difference (p <0.05) ANOVA test and comparison of mean by Lsd test were used.

Results and discussion

Using the methods mentioned in the materials and methods section, the analysis of soil chemical properties and
treatments were determined and the results of these experiments are obtained in Table (2). Table (2) shows the effect
of factors of different levels of zeolite on the soil pH, EC, OM, lime, CEC and exchangeable sodium. As can be
seen, different levels of zeolite at the level of 1% separately had a significant effect (P <0.5)

Table 2: Analysis of variance of the effect of zeolite on some soil chemical properties

Sources Degree of pH EC o.M Lime CEC Na meq /1
freedom

Replication 2 0,001™ 0,0.31™ 0,01 ns 0,04™ 0,43" 0,002"

Treatment 3 0,14* 10,99 ** 1,01 * 0.61 * 602,04 **  1.308 **

Error 6 0,006 0.05 0,001 0.07 1,41 0,003

Cv 1,05 1,12 17,64 1,60 4.85 1,61

*And** indicates the difference in significances, and ns indicates the lack of significances- pH: Soil reaction, EC:
Electric conductivity (Soil salinity)s, O.M: Soil organic matter, Lime: Soil lime, CEC: Cation exchange capacity.
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Figure (2) Effects of different percentage of zeolite
treatments on Soil pH
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Figure (2) shows the effect of different amounts of zeolite on soil reaction rate (pH). As can be seen, soil pH was
significantly decreased in 10 and 20% zeolite treatments compared to the control (pH 7.4) to 7.39 and 7.38
respectively. These findings are consistent with the results of Akbar et al. (2014), who stated that the use of zeolite
as a buffer reduces soil reaction.

The effect of different amounts of zeolite on soil salinity is clarified in Figure (3). As displayed, treatments of 10%
and 20% zeolite significantly reduced EC as soil salinity (P <0.05). In which salinity decrease was about 11.42 and
16.38 % respectively. These findings are consistent with stated results in which zeolite had a great effect on soil
salinity, adding zeolite causes the absorption of harmful salts and reduces soil salinity stress (Al-Busaidi et al.,
2008).

The influence of zeolite volume variation on soil organic matter is shown in Figure (4). Zeolite behaviors of 10 and
20% had effect on soil OM compared to the zero treatments. The soil which treated by 10% didn’t had meaningful
impact on OM. In contrast, 20% zeolite was affected remarkably positive and displayed an increase of 15.7%
compared to the control. Same as mentioned stated outcomes, that giving additional soil OM increases soil
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roughness, as a result of which, water penetrates into the soil to a great extent (Behzad Far ef al., 2017).
Figure (5). shows the effect of different amounts of zeolite on the amount of lime. The usages of 10 and 20% zeolite
significantly increased the percentage of soil lime in contrast to the zero treatment, which an increase of 3.5 and
4.7% was accrued. These findings are consistent with the results of Khodaei-Joghan et al. (2012), who specified that
zeolites are full of cations such as sodium (Na+t), (K+) and (Cat) and high concentrations of heavy metals which

increase lime.

Figure (6). shows the effect of different amounts of zeolite on the amount of cation exchange capacity. In
comparison to the control, treated soil by 10 and 20% of zeolite considerably, in what CEC raised for 58.66 and
73.50% respectively. These results are steady with the results of Mempton (1999). Mempton indicated that zeolites
have high CEC capacity and water absorption properties, and are a better soil drainage.

Figure (7). demonstrated the effect of zeolite content on soil exchangeable Sodium. As can be seen, behaviors of 10
and 20% zeolite significantly improved the volume of exchangeable sodium by 22.3% and 41.4% in comparison to
the control soil. These findings are consistent with the results of Khodaei-Joghan et al. (2012), he stated that zeolite
with negative charge causes the adsorption of monovalent cations such as (Na +), (K +) and (Ca+).

Conclusion

Chemical and measured properties of soil after adding treatments to soil included soil reaction, soil salinity,
percentage of organic matter, lime, cation exchange capacity and soil exchangeable sodium. The results showed that
all treatments were able to significantly reduce soil pH and salinity, as well mixture of 20% increased organic
matter, and 10 and 20% treatment improved lime, cation exchange capacity and exchangeable sodium.

Recommendation
1. Itissuggested that a similar study be conducted in Kandahar province during different years.
2. Itis suggested to use a combination of other organic and inorganic modifiers with zeolite.
3. Suggested that the use of zeolite to improve saline soils gave very good results and was a good fertilizer.
4. 1t is suggested that zeolite has a high cation exchange capacity and plays an important role in water
absorption.

5. Zeolite is a soil modifier, its use is recommended in the field of sustainable agriculture, soil and water
protection and the environment.
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