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Introduction

Intensification of agriculture and increasing use of chemical pesticides can have significant environmental
effects on other non-target organisms and various environments such as air, soil and water. Growing concerns
about the negative effects of pesticides have resulted in some indicators that measure the environmental risk of
each pesticide. One of these indicators is the Environmental Impact Quotient (EIQ), which has been used
repeatedly to monitor environmental pesticides in a wide range of agricultural and horticultural fields. This study
aims to investigate the environmental effects of pesticides used in wheat fields in Bandar-e-Turkeman County in
the 2019-2020 year.

Materials and Methods

To implement the model, information about the name, amount of consumption, and times of application of
pesticides used by farmers were collected in the form of questionnaires and face-to-face interviews with 59
farmers. The Environmental Impact Quotient (EIQ) of these pesticides was extracted from version 2021 of the
Integrated Pest Management (IPM) site. The environmental effect of used pesticides in each wheat field was
obtained from the sum of EIQ of pesticides in the consumption and dose of pesticides per hectare. The
calculations of this model were done in Excel version 2013.

Results and Discussion

The result showed that the final EIQ score for all toxins had the highest impact on the ecological section.
Imidacloprid (92.88), Carbendazim (86.00), Acetamiprid (71.95), Cyproconazole (67.00), and Deltamethrin
(65.15) had the highest toxicity for the ecological section, respectively. Based on the results, carbendazim was
introduced as the most dangerous and the insecticides Acetamiprid and Imidacloprid were the least dangerous
toxins for the farm workers. Calculation of the environmental impact of pesticides per hectare showed a high
numerical variation among surveyed fields. So ,the lowest index related to fields No. 25, 55, and 42 had about
6.31, 7.01, and 7.02 environmental impact, respectively. In these fields, no pesticides were used during the wheat
growing period and only at the time of planting carboxin fungicide was used for seeds at the rate of 0.45 and
0.50 kg/ha. Fields No. 40, 10, 30, and 35 recorded with EIQ-FUR equal to 41.49, 33.20, 31.20, 30.85, and 30.67,
respectively. In these fields, we have observed the highest environmental impact per hectare. In continuing, the
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distribution map of this index in studied fields was produced. The results showed that there is a different variety
in terms of pesticide application in fields, therefore, target points can be determined to farmers for reducing
pesticide application and fields with high environmental impact.

Conclusion

The numerical values of the three components of the EIQ index, including risk to farm workers, consumers,
and ecology, can vary depending on location. The current values of this index do not consider differences in the
technology of application or use of personal protective equipment. It can be concluded that the EIQ model
requires changes in the direction of localization within the study areas, including the number of farm workers,
specifying the type of tools and equipment used, and separating the type of developed or developing countries. In
general, in these fields, the management of pests, and the identification and management of weed diversity can
effectively control the amount of pesticide consumption and reducing environmental risks.
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Fig. 2- Different consumption amounts of pesticides (insecticides, herbicides, and fungicides) and their environmental index
per hectare of wheat fields
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Field number X oor mati EIQ-FUR Field number X oor mats EIQ-FUR
1 239655 4094626 12.85 31 249101 4087378 18.24
2 240707 4095357 9.13 32 247502 4087863 10.82
3 243188 4093575 17.36 33 247330 4087477 17.27
4 240969 4089577 18.09 34 248475 4086201 12.55
5 240278 4093120 16.74 35 247866 4088362 30.67
6 238769 4082534 17.57 36 248241 4088877 26.66
7 241540 4087329 24.46 37 251037 4087095 17.26
8 237655 4080874 16.98 38 250605 4086741 11.05
9 240602 4085695 30.85 39 252550 4089379 17.27
10 238129 4082635 33.20 40 252406 4088718 41.49
11 241572 4084908 16.65 41 253334 4088828 20.36
12 241426 4086261 16.66 42 252996 4088404 7.02
13 241296 4086464 9.74 43 250681 4088560 9.09
14 238248 4083259 14.37 44 259972 4090858 16.92
15 238041 4081694 15.29 45 261416 4091229 11.14
16 243958 4084274 11.49 46 261869 4091572 17.27
17 244666 4084878 18.46 47 252251 4092265 15.60
18 243177 4088410 20.35 48 253352 4093224 13.75
19 244244 4088461 17.27 49 254636 4093219 14.36
20 245125 4088421 14.90 50 255909 4093176 17.11
21 243040 4089610 15.74 51 251484 4090629 7.88
22 244565 4089647 17.27 52 252297 4090895 15.14
23 245243 4086287 11.49 53 245568 4093491 25.23
24 249172 4085573 6.63 54 246710 4092306 15.94
25 245776 4086897 6.32 55 246684 4091076 12.53
26 246528 4086244 12.34 56 247243 4091844 7.02
27 246989 4085367 14.90 57 248012 4093084 17.30
28 246953 4084793 10.18 58 249263 4092400 22.75
29 245645 4084157 16.95 59 249913 4090910 18.88
30 245002 4084062 31.20 05l 16.69
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Fig. 3- Distribution of environmental effects of pesticides used on wheat fields in Bandar-e-Turkeman County
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