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ARTICLE DETAILS ABSTRACT

Article History: In the Chitwan district the study of pesticide effects at different temperatures in soil microorganisms have
not been carried. So, an experiment to determine the threat of pesticide in different types of soil
microorganisms were carried out at variable environmental factors. The study was carried out in November
2022 to December 2022 in the Department of Entomology, Agriculture and Forestry University (AFU),
Chitwan, Nepal. The contamination and threat of soil were determined by collecting variable soil samples. 10
soil samples were collected from different and alternative parts of the study area. Soil samples were selected
from farmers' fields and fallow lands. Soil microorganisms such as Azospirillum brasilense, Azotobacter
chroococcum and Pseudomonas sp. have pesticide residues of Methidathion, Simazine and Metsulfuron
methyl with effect in nitrogen fixation and growth of respective microorganisms. The effect of higher
temperature (40°) has peak activity in Azospirillum brasilense, Azotobacter chroococcum, Azospirillum
brasilense and Pseudomonas sp. Therefore, it was clear that large pesticides have residual effects in soil
microorganisms while environmental factors have detrimental effects in soil microorganisms in Chitwan
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district of Nepal.
KEYWORDS

Herbicide, Insecticides, Microorganism, Residues, Soil, Temperature

1. INTRODUCTION

Microorganisms fulfil a wide range of ecosystem functions in soil such as
the release of nutrients from minerals and organic matter and N: fixation
(Krishna and Mohan, 2017; Gadd, 2007; Uroz et al, 2009; Vitousek et al.,
2002). Accordingly, a larger soil microbial biomass has higher potential in
fulfilling these functions. Soil contains millions of microbes involved in soil
fertility betterment and crop production (Gougoulias et al, 2014).
Numerous benefits of beneficial microorganisms exist, such as bacteria
and fungi, influencing the soil and providing suitable environment for the
development of plants (Ortiz and Sansinenea, 2021). The beneficial
relationship of these microbes with the plants includes the nutrients
distribution to crops, plant growth stimulation, producing
phytohormones, biocontrol of phytopathogens, improvement soil
structure, bioaccumulation of inorganic compounds, and bioremediation
of metal-contaminated soils. To improve plant growth microorganisms,
play several vital roles (Prakash and Mishra, 2022; Khan et al., 2020).

The influence of pesticides on soil microorganisms is dependent on
physical, chemical, and biochemical conditions, in addition to nature and
concentration of the pesticides. Some microorganisms living in soil are
known to be detoxification agents of pesticides, although pesticides may
have a degree of persistence despite the same microorganisms. That may
be due to the difference in physio-chemical properties of soils and also the
environmental factors such as pH, moisture content and temperature as
well (Abdel-Rahman, 1999). Soil may be affected by fluctuation of various
kinds of environmental factors such as temperature (Chen et al,, 2020;
Byrne, 2021). Multi-factors which are both seen and unseen responsible
to influence soil microorganisms and their types. The detrimental effect of
pesticides on the species composition of microorganism'’s triggers changes
in higher trophic levels. This modification involves both qualitative and
quantitative changes (Ahlgren et al., 1990).

Quick Response Code

In a survey in 2019, maximum application of chemicals (such as pesticides
and antibiotics) determined as the huge impacting mechanism that have
resulted in loss of soil fauna, biodiversity, and fertility over 10 years (FAO,
2020). The soil diversity provides a wide range of ecosystem services and
influences ecosystem multifunctionality pesticides have detrimental effect
on the beneficial soil fauna’s and affecting soil health, impacting
agricultural production and productivity (Russell et al.,, 2024; Chenguang
Gao et al, 2024; Philipp Mader et al., 2024). Pesticides have long term
negative consequences in soil, environment, and human health. Pesticide
application in Nepal has been increasing with the annual import going
from 404 tons in 2012 to 635 tons in 2018 (CBS, 2019).

The number of households using pesticides varies considerably across the
country, with the Terai (plains) region having the highest users (25.04%
ofland holdings) and the Mountains region having the least at about 7.14%
of land holdings (CBS, 2003). In general, the effects of pesticides on
microorganisms will vary depending on the chemical dosage, the
properties of the soil and various environmental factors (Ecobichon,
1991). Several soil microbial enzymes are hampered or affected by the
application of pesticides to the soil (Kalia and Gosal, 2011). The study is
concerned with the contamination of pesticides in the soil microorganisms
and its effect in soil at different temperatures in Chitwan district of Nepal.

2. MATERIALS AND METHODS

The contamination and threat of soil were determined by collecting
variable soil samples. The study was carried in November 2022 to
December 2022 in Chitwan district of Nepal. 10 soil samples were
collected from different and alternative parts of the district. Soil samples
were selected from farmers' fields and fallow lands. Laboratory study in
Department of Entomology, Agriculture Forestry University, Chitwan was
carried for each sample of soil collected. The study was determined at
variable temperature situations of the soil sample.
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The recorded data were all tabulated and systematically arranged using
MS- Excel which were subjected to Analysis of Variance (ANOVA) and
Duncan’s Multiple Range Test (DMRT-0.05 level) for mean separations
using Gen stat software.

3. RESULT AND DISCUSSION

3.1 Pesticides residues in soil samples (microorganisms) and their
effects

Table 1: Pesticides residues in soil samples (microorganisms) and
their effects
Pesticides Organisms Effects
Bromopropylate Azospirillum No effect on growth or
(D* brasilense Nitrogen Fixation
‘ . Azotobacter No effect on gr(?wth, high
Simazine (H)* concentration increased
chroococcum . L
Nitrogen fixation
Methldithlon Azosp.lrlllum Reduced nitrogen fixation
M brasilense
- Azospirillum No effect on growth or
*
biazinon (1) brasilense Nitrogen Fixation
Metsulfuron Pseudomonas e
methyl (H)* op. Growth inhibition

Note (I)*: Insecticides, (H)*: Herbicides

It was found in the soil sample analysis in laboratory that soil
microorganism Azospirillum brasilense have residues of Bromopropylate,
Azotobacter chroococcum have some residues of Simazine, Azospirillum
brasilense have residues of both Methidathion and Diazinon, and
Pseudomonas sp. Have residues of Metsulfuron methyl. There was no effect
of Bromopropylate on Azospirillum brasilense with regards to nitrogen
fixation. It was found that Metsulfuron methyl on Pseudomonas sp. have
growth inhibition effects (Table 1). The findings were supported by a
group researcher that pesticides such as Simazine have residue of
Azotobacter chroococcum; but does not have any effect on organism’s
growth and nitrogen concentration (Schjonning et al., 2003). From the
study of it was clear that some Azotobacter species degrade aromatic
components like insecticides or herbicides in the soil (Mousa et al.,, 2021;
Castillo et al, 2020; Kahraman and Altin, 2020). Similarly, Metsulfuron
methyl residing in Pseudomonas sp. noted with growth inhibition
consequences.

3.2 Effect of temperature in the microbial activities

Table 2: Effect of temperature in different microorganism of soil

10°c | 15°% | 20°% | 25°% | 30° | 35°% | 40°c

Azospirillum
brasilense 20% | 30% | 35% | 43% | 55% | 70% | 87%

Azotobacter
chroococcum 10% | 15% | 30% | 55% | 75% | 89% | 94%

Azospirillum
brasilense 15% | 29% | 34% | 40% | 67% | 90% | 95%
Pseudomonas
sp. 25% | 32% | 40% | 50% | 78% | 95% | 98%

The study reflected the increase in temperature has an incremental effect
in activities of micro-organism. The activities remained for 20, 10, 15 and
25% through the activities of Azospirillum brasilense, Azotobacter
chroococcum, Azospirillum brasilense and Pseudomonas sp. respectively at
10°. The rate of activities increased up to 87, 94, 95, and 98% at 40°c
through the microorganism namely Azospirillum brasilense, Azotobacter
chroococcum, Azospirillum brasilense and Pseudomonas sp. respectively
(Table 2). The study was conducted with variable temperature with
constant levels of pesticides in the soil structure.

The study was supported by numerous researchers namely (Nowak et al.,
2020; Muskus et al,, 2020; Helweg, 1993; Bouseba et al, 2009). This
investigation was also supported by the study by most of researcher as
well (Davidson and Janssens, 2006; Nuccio et al, 2020). The research
conducted also revealed that environmental factors such as temperature
have imperative effects in soil microorganisms and soi health (Bao et al.,
2020). From the study it was clear that large pesticides have residual
effects in soil microorganism while environmental factors have

detrimental effects in soil microorganism in Chitwan district of Nepal.

4. CONCLUSION

The contamination and threat of soil were determined by collecting
variable soil samples. The study was carried in November 2022 to
December 2022 in Chitwan district of Nepal. 10 soil samples were
collected from different and alternative parts of the district. Soil samples
were selected from farmers' fields and fallow lands. Laboratory study was
carried out for each sample of soil collected to determine the effect of
variable temperature and pesticides in different soil microorganisms. Soil
microorganisms such as Azospirillum brasilense, Azotobacter chroococcum
and Pseudomonas sp. found with pesticide residues of Methidathion,
Simazine and Metsulfuron methyl with effect in nitrogen fixation and
growth of respective microorganisms. The effect of higher temperature
(409c) was found with peak activity in Azospirillum brasilense, Azotobacter
chroococcum, Azospirillum brasilense, and Pseudomonas sp. Study on other
environmental factors in multi-soil parameters is suggested for further
investigation.
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