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ABSTRACT 
Ozone (o3) a component ultraviolet radiation in the stratosphere is important protection against the ingress of harmful 
pollutants in the air. Ozone is a secondary pollutant produced by the action of sunlight on air pollutants, mainly volatile 
compounds and oxides of nitrogen for plants is also very harmful to human health. Ozone addition, this material is very 
reactive, a large number of biological components and oxide metabolites in the cell. Through holes enters into plant cells 
and reactive oxygen species (ROS) production in plants. To prevent ozone damage to plants can be used to optimize EDU. 
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INTRODUCTION 
Ozone is a highly reactive molecule that a large number of biological components and metabolites in cells 
oxidize. Through holes enters into the cells and reactive oxygen species (ROS) produced in plants. At the 
beginning of lipid peroxidation, which leads to the destruction of the membrane can lead to barriers. 
Membrane damage in plant metabolism and ultimately reduces the yield. Cell death focused on 
stimulating cell death by O3 and derivatives that is filled. Increased exposure to O3 can change the 
texture of plant chemistry and carbon allocation pattern within the affected plants, which can reduce crop 
yield. Now, O3 of the most important air pollutant affecting the efficiency of the plant in any part of the 
world is considered. Based on modeling studies in the Asian region , more risk for the agricultural sector 
in Asia show that decrease yield 5 to 20 percent for major crops ( wheat, rice and legumes ) in areas 
under O3 concentration is increased . Scientists and researchers such as [1-6] to study the damage caused 
by ozone paid . The purpose of this article EDU is to reduce losses in agricultural production. 
 
EDU 
EDU has successfully been used in various products against damage O3. EDU is a well-known anti- ozone 
in the region cells for 10 days or even more remains. EDU in delaying aging plant and leaf loss and 
ultimately reduce the performance is very impressive. EDU effects not only on certain species, but also 
changes among microorganisms, frequency and concentration also show how to use it. 
Trials 
Wheat is one of the most important agricultural products. Experimental setup to quantify the response of 
plants to O3 under different levels EDU applications designed, which can EDU concentration needed to 
reduce the effects of O3 review. EDU experiments to study the effects of O3 is protect it against damage, it 
is for wetting the soil or spray the solution onto plants are doing throughout the test. Use EDU at different 
growth stages of wheat can give us information about the effectiveness of the application of O3 in the 
entire EDU against the growth of the wheat crop. Our main goal of this study is to find out (i) 
concentrations EDU, and (ii) the effective time of its. 
Test conditions 
Monthly temperature varies from 09 to 21.8 ° C and maximum temperature varied from 22.6 to 39.7 ° C, 
respectively. All rains during the study period of 28.9 mm and a maximum monthly relative humidity in 
the range of 43.3 to 80.5 percent. Hours of solar radiation in the range of 6.2 to 9.3 hours and the 
evaporation rate was the highest in the study area alluvial soil with a pH of 7.2 and organic carbon was 
0.25 %. 
Experimental Design 
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The experimental design was a completely randomized design. Two tests were performed 
simultaneously. The first experiment involved 15 plots m2 1 × 1 and the second consists of 9 plots of the 
same size. Each test was repeated three times EDU. In the first experiment plots with 0, 200, 300, 400 and 
500 ppm EDU were tested, while the second test plot with 400 ppm EDU was performed at different 
growth stages of the plant's growth stage. The reproduction moistens the soil and spray the solution in 
flag leaves were tested. Control plots were similar for both tests. Grain plots in December, was planted 
crop in April, next year's harvest. 
Other tests filtered down from the top chamber (OTC) to study the effect on plant growth under the 
weather EDU was devoid of O3.Other tests filtered down from the top chamber (OTC) to study the effect 
on plant growth under the weather EDU was devoid of O3. Container plants operated in three versions 
with no EDU EDU 400 ppm and were undergoing. Each OTC using a blower to good ventilation around the 
perimeter of the enclosure was designed to filtered air chambers are received after passing through 
carbon filters. In case filtered, O3 concentrations compared with no filter chamber (NFC) decreased to 
92.6 %. 
Application EDU 
EDU solution at any time using deionized water was prepared and 10 days after germination (DAG) 
between the hours of 9:00 to 10:00 within 10 days, to be used DAG110. First to DAG40, 100 ml per each 
plant, EDU solution was prepared; then, 200 ml per plant, EDU was used to moisten the soil to DAG110. 
EDU has DAG50 for vegetative stage and then DAG50 was used for the reproduction. However, under the 
EDU flag leaf fully expanded after they were sprayed twice a day with a solution. 
Sampling and analysis products 
Plants were selected randomly sampling and analysis DAG60 and DAG80 for different growth Zeiss mass 
was performed. To determine the growth and biomass, monolith with dimensions of 20 × 10 × 10 cm 
cube containing the roots carefully and randomly from each plot were dug and thoroughly in a sieve with 
a mesh size thickness of 2 mm were washed . Growth parameters and root length, leaf number were 
recorded. To determine biomass, parts plants to achieve constant weight in the oven at 80 ° C were dry. 
Parts plants were then separately weighed in terms of biomass heat plants were reported. 
Performance parameters: 
The final harvest DAG125 and performance parameters were evaluated. Ten plants of each iteration were 
sampled. The number of seeds per area, weight of seeds per plant, 1000 grain weight was recorded. 
Harvest index (HI) weight ratio of the total weight of seeds per plant and per biomass was calculated. 
 
Statistical Analysis: 
For the average yield statistically, the software SPSS to determine the specific differences in growth and 
biomass under different concentrations of EDU performance in different age intervals were used. Where 
differences in biomass, pigments and performance parameters under different performance EDU was 
evaluated. 
 

Table 1: Ratio and remarkable levels of growth parameters obtained with different concentrations of 
EDU. 

Age ╳Treatment Treatment Age Parameters 

2.86* 9.32*** 425.05*** Shoot length 
2.51* 3.09* 15.92*** Root length 

1.03ns 0.19ns 2.59ns Number of tiller 
0.56ns 0.48ns 36.04*** Number of leaves 
0.77ns 0.87ns 24.76***  Leaf area 
3.36** 6.73** 297.18*** Dry weight of shoot 
1.59ns 3.36* 125.59*** Dry weight of Root 
2.25ns 2.62ns 5.44* Dry weight of leaves 
3.47** 7.86*** 382.36*** Total biomass 

 
 
 
 
Pigments: 

EDU significantly effect on the performance of various concentrations of chlorophyll plants that have 
been EDU EDU performance compared to plants which have not been affected. Total chlorophyll content 
in 13.8, 11.2, 25.2 and 7.2 percent respectively in plants under operation 500 400 300 200 ppm EDU 
increase in DAG 60. 
 

ns Not significant; 
*P<0.05. 
** P<0.01. 
***P<0.001. 
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RESULT AND DISCUSSION 
Tests were carried out using different amounts EDU, the effect of EDU to combat the harmful effects of O3 
shows. O3 control information indicates that the average concentration of O3 in the early stages of plant 
life in the later stages of plant life, especially during the flowering period has been low.  
 
Table 2: EDU application of differential effect on dry weight of roots, stems, leaves and biomass of wheat 

in DAG80. 

Total biomass(g) Dry weight of 
leaves(g) 

Dry weight of 
shoot(g) 

Dry weight of 
root(g) 

EDU concentration 

13.93±1.11b 0.80±0.11b 6.27±0.63b 2.53±0.24b EDU(0ppm) 
16.27±0.75a 1.00±0.11b 7.07±0.35a 3.27±0.17ab EDU(200ppm) 
17.53±0.33a 1.13±0.17a 7.80±0.50a 3.40±0.23a EDU(300ppm) 
18.20±0.40a 1.20±0.11a 8.00±0.34a 3.53±0.17a EDU(400ppm) 
17.80±0.41a 1.13±0.07a 7.93±0.37a 3.20±0.11a EDU(500ppm) 

Rows with different letters in each group, show significant differences. 
 

Table3: Effect of EDU to the root, stem, leaf and biomass at different growth stages of wheat. 
Period/EDU 
concentration  

Dry weight of root 
(g) 

Dry weight of shoot 
(g) 

Dry weight of 
leaves (g) 

Total biomass 
(g) 

EDU(0ppm) 2.53±0.24a 6.27±0.63a 0.80±0.11a 13.93±1.11a 

Vegetative 
phase(400ppm) 

2.47±0.07a 6.07±0.35a 0.93±0.17a 14.60±0.61a 

Reproductive 
phase(400ppm) 

2.47±0.17a 6.73±0.17a 1.00±0.11a 16.00±0.30a 

Flag leaf(400ppm) 2.33±0.24a 6.07±0.17a 0.80±0.11a 14.47±0.47a 

Rows with different letters in each group, show significant differences. 
 
EDU is a well-known antivirus protection ozone O3 damage to vegetation caused. As early as ICP 
International cooperation programs on the effects of air pollution on natural vegetation and crops were 
also used to assess EDU. This study shows that EDU is effective in providing protection against O3 and 
enhance the growth and yield parameters are different. Previous studies also indicate that EDU is having 
a positive effect against O3. 
 

Table 4: EDU performance impact on the growth and yield of wheat in the chamber of the filter 
parameters. 

 

EDU treated Non-EDU treated Parameters 

87.46±0.65ns 86.5±0.40 Shoot length(cm) 
9.67±0.33ns 9.00±0.58 Number of leaves 

194.80±3.17ns 193.82±3.07 Leaf area(cm2) 
18.73±0.17ns 18.53±0.28 Total biomass(g) 

11.2±0.20ns 11.00±0.11 weight of grains(g plant-1) 
35.03±0.08ns 34.8±0.34 Harvest index (%) 

33.1±0.21ns 32.80±0.11 1000 grains weight(g)  

ns=not significant. 
 

Ozone -induced ROS can damage the chloroplast by changing membrane permeability, thus cause 
degradation of chlorophyll. Plants under the EDU, the high content of chlorophyll significantly compared 
with those who had not been EDU performance. Application EDU, mainly at 400 ppm, resulted in a 
significant increase in performance. The results showed that EDU 400 ppm to move the photosynthesis in 
plants to help your productivity and thus play an important role in increasing the economic yield plants. 
EDU Use only in a certain stage of plant growth will not be able to minimize the harmful effects of ozone 
for plant protection leaf damage, destruction and damage caused by photosynthetic pigments damage the 
egg, pollen viability, pollen germination, flower production as well as setting seeds are very important 
and can be achieved by using EDU. 
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CONCLUSION 
The study showed that among various functions EDU, O3 concentrations of 400 ppm EDU were very 
effective in assessing the impact and maximum protection for wheat products if growth and higher 
performance provided. In addition, the concentration of EDU higher than 400 ppm is not useful and no 
significant effect on the parameters do not have the right concentration EDU, can be used to achieve 
maximum success in biological control O3 in different areas under the ozone concentration higher to be 
effective. Ozone concentrations are shown remarkable that it should be considered as a major threat. 
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