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Table 1. Physical and chemical characteristics in polluted and unpolluted soil to weapons

o3 &Y b el Ol STl Gl sl e T Gas paF A aely ojgmw SSAIele .
clay silt sand  Cacog ocC CEC Cu Fe Zn Cr P K N EC & o] =
— - — — 25 (gwd) H soil
wo 33 P 2 o, Sl P 2P ke w3 o g P
(%) (Cmol.kg™) (mg.kg™) (%) (ds.m™)
29 30 41 17.6 0.69 13.64 150 9276 264.8 152.8 104 539.7 0.163 4.83 6.63 o S« =2 S
Polluted soil to weapons
22 37 41 13.52 0.17 9.54 12.4 658.1 4456 18.32 15.8 142.6 0.058 3.15 7.56 (al2) f””"‘& e
Unpolluted soil (control)
oo il 3580 gsﬂﬁﬁb 0.3153) Qlﬁ.agm 3 R S ps }QJBT =Y Jou>
Table 2. Elemental analysis used some characteristics of natural zeolite
Jlade “>(9 yolyl Jlade >l ol
Value Unit Parameter Value Unit Parameter
66.5 % SIiO; 8.45 - pH
11.81 % Al,O4 0.097 ds. m* EC
170 Cmol. kg™ CEC
P 05 des 5 9y Dlwogas wilbslg 4 28 @ -1 Jouer
Table 3. Results of analysis variance of growth and production characteristics of wheat
Sl (Ske
Mean square ¥ il
L . Ao 35 451 AR dhiw 33 doxliins Sl &1 313d 039 ; pll els U39 et o - Source of
) O o 418 3 os . . v - g Al ) &KUS O)9 IR A
= - L2 Grains number Spikelets number ~ 1000-Grain { variation
Biological yield ~ Grain yield per spikelet per spike weight Chlorophyll Shoot‘dgry»matter Root dry matter df
3806.398** 788.524%* 0.21™ 1.981" 94.026%*  736.142%* 260.79** 19.627** 3 Zeolite Reig
16183.465** 3087.655** 0.416* 11.732* 572.620** 844.645** 665.812** 37.75** 1 Soil s
g S
1083.971* 334.645** 0.038™ 6.809* 14.008** 842.1"™ 33.198** 2.186™ 3 : .
Zeolite* Soil
245.655 32.031 0.081 1.462 0.463 136.14 2.606 3.057 16 Error e
(o 33) D o5y
11.7 12.3 8.5 7.8 6 8 12.3 111 C.V. (%)

ns, * and ** not significant and significant at the P value of 0.05 and 0.01, respectively.
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Figure 1. Effect of soil (b;: unpolluted and b,: polluted) and zeolite treatments (a;: zero, a,: 0.5%, a3: 1.5% and
ay: 2.5%) on root dry matter (A), shoot dry matter (B), chlorophyll (C), 1000-grain weight (D), spikelet
number per spike (E), grain number per spikelet (F), grain yield (G) and biological yield (H) (P < 0.05)
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Abstract
Background and Objectives
Nowadays, regarding the adverse effect of war and use of military weapons in the environment
and also its limitations against cereal cultivation and population growth, the use of lands affected
by military weapons in order to produce foods for human is a critical necessity. One of the most
effective factors on wheat yield management is the application of zeolite as a source of manure
and monitoring heavy metal concentrations affected by this mineral. The best option is to use
zeolites as inorganic fertilizers and also for monitoring polluted by the mineral elements. So,
studying the effect of zeolite on yield characteristics of wheat in polluted soil with chemical
weapons seems to be necessary.
Materials and Methods
This experiment was carried out in a completely randomized factorial design with three
replications where the treatments were polluted and non-polluted soil samples and four amounts
of zeolite (0, 0.5, 1.5 and 2.5 % w/w).
Results
The results showed that the effect of zeolite on root dry matter was significant in polluted and
non-polluted soils. The most amount of applied zeolite led to increasing dry matter to 11.11 g/pot
in polluted soil and 6.93 g/pot in non-polluted soil. Also, the effect of zeolite on 1000-grain
weight in polluted and non-polluted soils was significant. The maximum 1000-grain weight was
observed in 2.5 % zeolite in polluted soil and the minimum was observed in non-used zeolite
treatment in non-polluted soil. Effect of zeolite treatment on number of grains per spikelet and
number of spikelet per spike was not significant in non-polluted soil. Results of this experiment
showed that the effect of zoelite on grain yield in polluted and non-polluted soil was significant.
The maximum grain yield was observed in 2.5% zeolite treatment with 63.2 g/pot and the
minimum was obtained in non-used zeolite treatment in non-polluted soil with 8.8 g/pot.
Discussion
In general, the zeolite has a significant effect on agronomic traits and yield of wheat. That was
due to favorable physical and chemical properties, such as porosity, air permeability, cation
exchange capacity, enhancing the long-term availability of nutrients and trapping heavy metals of
bombs and weapons and reducing the negative impact of these elements in the soil, which lead to
plant health.
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