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Abstract 
 
The use of Neonicotinoid was generally basic in every cultivation land of the world. Neonicotinoid incorporates seven distinct sorts 
of insecticides. This research involved in finding the excess presence of imidacloprid in various regions of soil and surface water at 
Ariyalur and Nammakal areas. The samples required for finding Neonicotinoid in the soil and surface water at the inside and outside 
of the selected sugarcane field were collected. The soil samples were collected 15 cm below from the upper soil profile and water 
samples were gathered from the surface water. The testing of Neonicotinoid includes toxic substance limit, carbon, NPK content 
values in the various zones of soil, water samples were examined by using the lab equipment. To reduce the serious impact of excess 
toxic neonicotinoid, nitrogen, the carbon content in the soil, water, the reasonable strategies were embraced. The concentration of 
the above lethal breaking points was controlled and corrupted by the utilization of Enterobacter asburiae. This research exhibits the 
hazard appraisal, beneficial proportions of Neonicotinoid in the soil, the role of bacterial degradation. 
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1. Introduction 
 

Neonicotinoid content was rich in soil and 
water however were extremely low in the residue. The 
hazard assessment of these insecticides was intense 
effects on the insects and constant effects on the 
oceanic framework (Bontamin et al., 2019). The 
effects of Imidacloprid in soil were spread over up to 
1km from the applied zones and these were the most 
dangerous insecticides everywhere throughout the 
world. Neonicotinoid fixation was predictable inside 
and outside the fields all through the yield time frames 
(John and Josey, 2016). The utilization of 
Neonicotinoid quantity was controlled by the product 
Analyst 1.4.1. The evaluation of Neonicotinoid in soil 
and water by utilizing the LC-MS technique (Kathryn 
and Nicholas, 2017). 

                                                           
 Author to whom all correspondence should be addressed: e-mail: vrgopalanaut@gmail.com; Phone: +919941316056 

The recognition and amount investigation of 
five unique kinds of Neonicotinoids were identified 
and measured by HPLC. The breaking point of 
recognition was at the low focus can be predictable 
and causes constant impacts in an accurate way 
(Schaafsmaet al., 2015). These kinds of insecticides 
were distinguished distinctly through the dispersion 
time frames. The insecticides were presented to living 
beings through private breath, infusion, and breath 
(Huseth and Groves, 2014).  

The Neonicotinoid contaminants, for sample, 
imidacloprid, clothiadinin, thiamethoxam were 
persistent in the greater part of the soil and wells in the 
potato cultivable zones. The harmfulness of these 
insecticides was 41ng/L, 23ng/L, 18ng/L (Damian et 
al., 2015). The lethality concentration of acetamiprid, 
imidacloprid, clothiaindin in the natural products at 
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the cultivable districts were 0.058mg/L, 0.095mg/L, 
0.12mg/L. The excess utilization of these limits 
creates infections to the people, creatures, living life 
forms (Hussain et al, 2016). 

The insecticides were applied to the vegetation 
by the splashing technique (Morrissey et al.2015). 
This strategy for the distribution of insecticides to the 
vegetation was kept making a small layer on the 
surface of the organic products, vegetables, leaves. 
After the utilization of these insecticides, stored 
products of the soil may make serious impacts on the 
living life forms. The use of these insecticides may 
against the honeybees, cockroaches, termites, 
ladybugs, and baby birds in maize and sugarcane 
fields (Goulson and Kleijn, 2013). These may likewise 
cradle the potential dangers impacts on living things. 
It additionally impacts the evolutions to the properties 
of the soil, groundwater, and surface water and the 
characters of the harvests (Gabriel and Hayes, 2008). 
 
2. Material and methods 
 
2.1. Chemicals and materials required 

 
One type of Neonicotinoid such as 

imidacloprid was obtained from the local Agro 
Chemical Agencies. The chemicals such as 
acetonitrile, ethyl acetate, magnesium sulfate, sodium 
chloride, trisodium citrate, sodium hydrogen citrate, 
and methanol were obtained from the Priya 
BioSciences (Trichy). Soil samples, surface water, 
plastic bags, plastic boxes, shovel, 2mm sieve, 
different sizes of the beaker, measuring cylinder, 
electronic balance, hot plate, funnel, 100mL air-tight 
bottle, Whatman filter paper no.42, distilled water also 
collected. 
 
2.2. Study area 

 
The study areas in this literature were two 

different zones in two different districts such as 
Ariyalur and Namakkal in Tamilnadu state, India. The 
two different zones in Namakkal district were 
Tiruchengode 11.3806° N, 77.8944° E and 
Rasipuram, 11.4429° N, 78.1792° E and Ariyalur 
district were Udayarpalayam 11.1813° N, 79.2930° E 
and Sendurai 11.2552° N, 79.1746° E. 
 
2.3. Sampling method 

 
The samples were gathered from the two 

diverse sugarcane cultivable zones in two regions. The 
soil samples were gathered in the sugarcane fields at 
50m inside the field and 50m outside the field at the 
profundity of 15cm from the outside of the soil profile 
(Kumaret al., 2014). The surface water tests were 
collected from the dormant water inside the fields. 

 
2.4. Sample extraction 

 
The soil samples gathered from the various 

zones were directed for the testing of the grouping of 

Carbon and NPK restrains by utilizing the HPLC test 
(Michelle and Kereki, 2007). The chromatographic 
examination in collected samples was performed by 
applying for an angling program with a two-stage 
comprises of mobile stage A and mobile stage B 
(Shao, 2017). The insecticides were extracted from the 
collected unique soil tests by utilizing some methods, 
the soil samples were sieved by using 0.5mm sieve and 
sieved samples were dried for 2-3 days at 40°C and 
afterward crush into a powder structure and changed 
over to the mortar state (Mörtl et al., 2016). At that 
point, a 1g sample of crush test was measured and later 
blended with 9mL of high perfection of water and 
20mL of acetonitrile and 125mL of ethyl acetic acid 
derivation were centrifuged for 5min at the speed of 
4000rpm and the supernatant was obtained. 
(Tomizawa, 2004). The supernatant was mixed with 
2g of magnesium sulfate, 0.5g of sodium chloride, 
0.5g of trisodium citrate, and 0.25g of sodium 
hydrogen citrate, shaken well using the shaker and 
centrifuged for 5min at the speed of 4000rpm. The 
phase was distributed and subsequently collected for 
further examination using HPLC (Van, 2007). 
 
2.5. Analysis 

 
The amount of imidacloprid substance in soil 

and water were performed by HPLC following a 
settlement. An HPLC framework quickly (Waters, 
USA) used, the partition was accomplished on an 
Acquity HPLC segment (50mm x 2.1mm, 1.7 μm 
particle size, Waters) (Wood and Goulson, 2017). H₂O 
+ 0.05% formic acid+5mM NH₄FA were in Mobile 
Phase A and acetonitrile+0.05% formic destructive 
were in Mobile Phase B (Beketov, 2008). The 
inclination sequencer pursued were created by 
utilizing a 25°C temperature and 0.4 mL/min stream 
rate: 5-33% 4.0 min, 33-100% B in 1.0 minutes, 
holding at 100% B for 2 minutes and coming back to 
preliminary conditions at 5% B for 1.0 minutes 
(Akoijam and Singh, 2015). The insecticides 
contaminants were measured by inward adjustment 
using alignment arrangements arranged in H₂O: 
methanol (75:25, v/v) at 0.005, 0.05, 0.5, 2, 20 and 50 
ng/mL, and every adjustment arrangement containing 
inside principles at a merging of 5 ng/mL (Botías et 
al., 2016). Clear samples were filled in the HPLC 
program to guarantee that there is no sullying during 
test planning. The effectiveness of the procedure was 
resolved for each break down by isolating the normal 
highpoint land of the inside ordinary in the samples by 
that of the interior standard in the alignment 
arrangements (spiked at 5 ng/mL) (Byholm et al., 
2018). The effectiveness of procedure takes for both 
improvement and framework impact and was a 
superior marker of the general technique quality than 
recuperation alone (Cavallaro et al., 2017). 
 
2.6. Bacterial degradation of imidacloprid 

 
Bacterial biodegradable was substituted two 

distinct classes: biodegradable by unadulterated 
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bacterial societies and that by microbial consortia 
(Ccanccapa et al., 2016). Bacterial biodegradable can 
be either catabolic, with these insecticides were giving 
an only wellspring of either carbon or nitrogen for 
development, whereby biodegradable depends on 
supplementation with extra carbon or possibly 
nitrogen sources (Jeschke et al., 2011). A few 
Neonicotinoid metabolites were exceptionally lethal 
and afterward determined than the other unique 
insecticides. The pure bacterial culture which was 
applied to corrupt the substance of these insecticides’ 
substance in the soil samples. 
 
2.7. Characterization of bacteria 

 
The identifiable proof of microorganisms was 

a cautious and precise procedure that utilize a wide 
range of methods to limit the kinds of microscopic 
organisms that were available in an incomprehensible 
bacterial culture. Different advances associated with 
the distinguishing proof of microorganisms were 
outlined. 16s rRNA sequencing method was used to 
characterize the bacteria. (Solomon et al., 2000). 
 
3. Results and discussion 
 
3.1. Toxicity concentration in soil and water samples 

 
The number of soil tests collected from within 

and outside of the sugarcane field in Ariyalur and 
Namakkal locale were 24 samples and water tests 
were 12 samples. The destructiveness attentions 
incorporate pH and heavy metals, for sample, As, Ba, 
Cd, Cr, Pb, Hg, Se, Ag were tried and came about 
mean were represented in the below tables. The carbon 
and extra sources, for sample, nitrogen, phosphorous, 
and potassium substance were additionally tried 
(Tomizawa and Casida, 2011). The qualities were over 
as far as possible in a certain district shows the impacts 
of insecticides. The corruption microorganisms have 
been permitted to degrade the soil sample for 45days. 
At that point, the samples were again tried for their 
toxic quality breaking points to locate the degree of 
bacterial degradable (Bonmatin et al., 2015). The 
results show a perishing level of lethality and the extra 
source was because of the bacterial activity. Anyway, 
increasing grouping of imidacloprid insecticides in the 
soil reminders the microorganisms to achieve their 
death stage and influences their bacterial corruption 
process. 

The attractive and most extreme permissible 
breaking point of individual species in soil and surface 
water for different purposes as prescribed by the 
World Health Organization. The absolute qualities 
given beneath were contrasted with the standard 
qualities and the qualities above and below as far as 
possible were discovered (Maienfisch, 2006). 

From Table1, the mean toxicity concentrations 
of imidacloprid in two unique zones were 43 ng/L and 
16ng/L. These make the significant effects of surface 
water and the soil in the maize field (Goulson et al., 
2008). The accumulations of Neonicotinoid, for 

sample, imidacloprid, clothiadinin, and thiamethoxam 
were available in a large portion of the soil and 
profound wells in the potato development territories. 
The toxic quality focus 41ng/L, 23ng/L, and 18ng/L 
(Naug, 2009). Harmfulness in this field was 1.17 mg/L 
which means their dangerous trademark (Sharpe and 
Heyden, 2009) of the surface water was very lesser 
that doesn't make an incredible effect on the condition. 
 
Table 1. Toxicity concentration of imidacloprid in surface 

water samples 
 

Study area Samples 
Toxicity 

concentration 
(mg/L) 

Ariyalur Zone 1 7.93 
Ariyalur Zone 2 9.27 

Namakkal Zone 3 17.59 
Namakkal Zone 4 13.74 

 
The normal toxic quality estimates of the water 

test which was gathered at the closest well from the 
field of sugarcane in the Namakkal area. The toxicity 
concentration was 15.67mg/L. The danger level may 
vary trusts on the dissemination of insecticides to the 
yield fields, by utilizing the shower framework the 
contaminants were exceptionally spread on to the air 
(Hao et al., 2016). The toxic quality concentration of 
acetamiprid, imidacloprid, and clothiaindin in the 
natural products at the district were 0.058mg/L, 
0.095mg/L, and 0.12mg/L. Because of the utilization 
of these defiled organic products influences the 
illnesses to the people and beings (Hussain et al., 
2016). The toxic quality effect on surface water was 
less when contrasted and the effect on the field soil. 

The event of the imidacloprid and clothianidin 
was extreme in the soil after the peak stream of the 
water to scarcely any days before the appropriation of 
the insecticides. These pollutions may influence the 
soil and high step of the stormwater causes the high 
content that influences the surface water likewise 
(Scholer and Krischik, 2014). The table shows the 
aftereffect of toxic quality causing parameters in the 
gathered soil test of Ariyalur locale. This outcome 
shows all the assessment of pH and the toxic quality 
characters, for sample, As, Ba, Cd, Cr, Pb, Hg, Se, and 
Ag were over as far as possible and were generally 
high inside the fields (Jeschke and Nauen, 2008). The 
risk appreciation was 1.577 mg/L. These may affect 
the properties of the soil and the harvest individually. 

The toxic quality of imidacloprid and 
thiamethoxam were 43ng/L and 16ng/L. These make 
the significant effects soil in the maize field (Goulson 
and Kleijn, 2013). The Table 2 outcomes show that the 
normal harmfulness estimations of the collected 
sample at outside the field of Ariyalur region and the 
worth were 1.765mg/L, the came about qualities were 
over as far as possible particularly the soil has high 
lethality and it drives the open impact on the soil’s 
attributes and bacterial network of the area condition 
(Tapparo et al., 2012). The deposits of Neonicotinoid, 
for sample, imidacloprid, clothiadinin, and 
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thiamethoxam were available in a large portion of the 
soil and profound wells in the potato development 
zones. The toxic quality fixation 41ng/L, 23ng/L, and 
18ng/L (Whitehorn et al., 2012). Anyway, the impact 
of insecticide at the outside of the field was lesser 
when contrasted and within the sugarcane field. 

Because of the elevated level of toxic quality of 
these insecticides causes the effect not just the soil and 
water additionally influence settlement failure issue to 
the bees and the diseases to the spineless beings. The 
group of imidacloprid and thiamethoxam in the 
bumblebees were 3.7ng/L and 5ng/L separately 
(Smalling et al., 2018). The toxicity test was done in 
the soil of the Namakkal district of zone 3 and zone 4 
where every sample was taken beneath 15cm from the 
top point of the ground (Daam et al., 2013). Soil 
samples were appropriately transferred to the lab and 
the tests were done. The toxic quality worth was 
1.8mg/L. This value was high and makes an 
aggressive impact on the surrounding organic 
condition. 

Next, the toxicity test was done in soil samples 
which were collected from outside of the sugarcane 
field in zone 3 and of the Namakkal area. This outside 
sample assortment was primarily to determine the 
Neonicotinoids industriousness trademark and 
capacity. The insecticides were effectively moved by 
utilizing different elements like air, water, and 
different pollinators. Like Table 2, this sample results 
have high pH respects yet the harmfulness delivering 
heavy metals was less when compared and the 
samples taken from within the field. The all-out 
harmfulness regard was 1.3mg/L. The lethality 
esteems over as far as possible cause the intense 
diseases (Palfy and Langergraber, 2014). Anyway, 
this outcome establishes the nearness of polluted 
insecticide in the soil at the outside of the horticultural 
field. The best strategy to lessen the harmful idea of 
the insecticides in the agricultural field was the 
biodegradable process. In this procedure, certain 
microscopic organisms were utilized to accept these 
dangerous causing substances as nutrition. This was 
one of the great techniques and it was earth safe as 
well. Our biological system was completely associated 
with the nutrition cycle. Without appropriate 
association in this cycle makes an aggressive effect on 
our environment. Likely experiment soil environment 
has their very own capacity to debase the applied 
Neonicotinoid without anyone else. It can be 
considered the microorganism nearness in the 
collected sample and broke down their bacterial 
family qualities.  

The biotechnological views were utilized to 
decide their capacity to withstand Neonicotinoid. 
Their development nature was additionally 
concentrated to get their point of confinement of 
development with insecticides. Anyway, excess of the 
nutrition to the microorganism drives their passing 
stage and make moderate corruption. Consequently, 
the wealth use of Neonicotinoid prompts influences 
regular corruption property of soil and increment their 
ingenuity nature. 

The author considered the Neonicotinoid 
withstanding microorganism from the collected 
sample and developed in separated culture. The soil 
sample was then exposed to the biodegradable with 
these disconnected social microscopic organisms for 
45 days. Following 45 days this corrupted sample was 
again tried to discover their impact of biodegradable. 
Table 2 shows the aftereffect of the soil samples of 
Ariyalur which were gathered within the rural field 
and were tried after the biodegradable process. The 
harmfulness substance of the soil was reduced after 
this degradable in a test, which was finished up from 
the above outcome. The association of the result of 
harmfulness estimations of when the exploitation 
process gives the way that the degradable by utilizing 
microbes will decrease the Neonicotinoid from the 
soil. The all-out danger appreciation was 0.8mg/L.  

The toxic quality level may change that relies 
on the circulation of insecticides to the harvest fields, 
by utilizing the splash framework the contaminants 
were exceptionally spread on to the air (Gabriel and 
Hayes, 2018). The lethality grouping of acetamiprid, 
imidacloprid, and clothiaindin in the carbon-based 
products at the district were 0.058mg/L, 0.095mg/L, 
and 0.12mg/L. Because of the utilization of these 
natural products influences the disorders to the people 
and creatures (Husain et al., 2016). The above 
outcomes show that, the normal deadliness 
estimations of the soil after biodegradable which was 
gathered at the outside of the field at Namakkal. The 
complete harmfulness approval was 0.6mg/L. The 
correlation of the consequences of the degradable 
procedure of a similar soil shows the huge job of 
microscopic organisms in the corruption procedure.  

All the tried parameters were accompanying 
the breaking point of their practice standards. This 
shows the exploitation by the utilization of bacterial 
networks the contaminating in the soil has been 
antagonistically decreased. Here, it additionally needs 
to look at the farthest point of soil tests that were 
collected inside and outside of the field. 

Table 2 shows the significance of the soil 
samples of the Namakkal area which were gathered 
within the agricultural field and were tried after the 
biodegradable process. The harmfulness substance of 
the soil was reduced after this debasement in the test 
which was closed from the above outcome. The 
association of the importance of harmfulness 
assessments of when the corruption process gives the 
way that the degradable by utilizing microorganisms 
will reduce the Neonicotinoid insecticide from the soil 
(Arp and BottomLey, 2006). The heavy metal points 
of detention were diminished because they were 
devoured by microorganisms as their nourishment. 
The complete toxic quality value was 0.8mg/L. The 
Neonicotinoid contains the rich substance of carbon 
and nitrogen; these substances were extraordinarily 
utilized for the development of microscopic organisms 
in catabolic bacterial biodegradable. The correlation 
of the results of when the corruption process of a 
similar soil shows the huge job of microscopic 
organisms in the degradable process. 
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Table 2. Toxicity concentration of imidacloprid in soil samples 

 

Study Area Samples 

Toxicity concentration (mg/L) 
Inside field Outside field 

Before 
Degradable 

After degradable Before Degradable After degradable 

Ariyalur Zone 1 1.79 1.98 0.87 0.99 1.55 1.98 0.78 1.11 
Ariyalur Zone 2 0.89 1.65 0.62 0.78 1.28 1.54 0.96 0.87 

Namakkal Zone 3 1.56 1.89 1.01 0.89 1.45 1.75 0.89 0.96 
Namakkal Zone 4 1.26 1.44 0.89 0.99 1.89 1.26 0.97 0.75 

 
All the tried parameters were accompanying in 

the breaking point of their allowable measures. This 
shows the exploitation by the utilization of bacterial 
networks the contaminating in the soil has been 
diminished. 
 

3.2. Carbon and nutrient content in soil samples 
 
The soil C: N proportion regularly declared 

was 10:1 to 12:1. The microbial forms may have C: N 
proportion of 7:1. Excellent quality treated the soil 
manures may have C: N proportion of <15:1. 
Frequently fertilizers may have C: N proportion of 20-
25:1 (Starner and Goh, 2012). Vegetable straws may 
have C: N proportions in the scope of 25-30:1 or 
slightly more. Typically, one may not watch the N stop 
in the soil if the C: N proportion of the natural material 
was under 30:1. Natural materials having C:N 
proportion more notable than 30:1 may restrain 
included mineral or manure (Hladik et al., 2014). If 
there should be an occurrence of treated the soil 
composts, in the soil the extra natural materials may 
accomplish C: N proportion of 15-20:1 following a 
couple of long periods of deterioration (Fairbrother et 
al., 2014). Human materials in soil may have balanced 
out C: N proportions of 10-12:1. The potassium 
content in the soil may over the point of detention 
causes the nitrogen insufficiency and will stunt the 
development of the plant.  

The wealth of phosphorus had been appeared 
to meddle with a plant's assimilation of iron, 
manganese, and zinc, coming about the unexpected 
weakness of the plants. The carbon and nitrogen 
sources to the plants and organisms were basic up to 
their reasonable cutoff points (Iwasa et al., 2004). The 
C: N proportion of the sample was over 15 to 30, it 
drives oxygen consumption in the microbial activity 
of soil degradable. The abundance expansion of 
Imidacloprid prompts the excess age of carbon and  

 

supplement sources that influences soil 
microorganisms and their corruption process (Nauen 
et al., 1998). The above-tried qualities showed that the 
soil has high carbon and NPK standards. It might 
damage the bacterial life cycle (Sniegowski et al., 
2011). 

The finest nature of composts may have C: N 
proportion of <15:1. Regularly one may not watch the 
N control in the soil if the C: N proportion of the 
natural material was under 30:1 (Palatinszky, 2015). 
Natural materials having C: N proportion more 
prominent than 30:1 may restrain included mineral or 
manure which contains the rich material of nitrogen. 
In Tables 3-4 the test regards prove that the soil has 
normal carbon and NPK values after treatment. It 
might help in the bacterial life cycle. The C: N 
proportion of the sample was inside 15 to 30, it was a 
decent state of the soil and reasonable for the 
microbial activity of soil exploitation (Altmann et al., 
2003). 

 
3.3. Growth rate based on the concentration of 
insecticide 
 

The bacterial development was seen at 600nm 
utilizing the MSM media with insecticide of different 
focus over a period. Table 5 shows that the 
microscopic organisms ready to develop well in 
supplement extracts and MSM with insecticides at the 
various focus. The microscopic organism’s just adult 
to certain attention, over a certain level of insecticides 
fixation the microorganisms which were not ready to 
develop were patterned (Pandey et al., 2009). 

The development step of these microorganisms 
MSM containing imidacloprid medium was compared 
and MSM containing without imidacloprid through 
spectrophotometric examination at 600nm absorbance 
(Wang et al., 2015). The measured absorbance spoke 
to the development of the bacterial strain with time. 

 
Table 3. Carbon and nutrient content (mg/L) in soil samples (before degradable 

 
 

Study Area 
 

Samples 
Inside field Outside field 

C N P K C N P K 
Ariyalur Zone 1 1,722 42 85 150 1,394 35 55 110 
Ariyalur Zone 2 2,066 50.4 75 168 1,433 35.2 60 105 

Namakkal Zone 1 1,693 41.3 83 157 1,436 35 53 106 
Namakkal Zone 2 2,009 49 77 161 1,443 35.2 66 104 
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Table 4. Carbon and nutrient content (mg/L) in soil samples (after degradable) 
 

 
Study Area 

 
Samples 

Inside field Outside field 
C N P K C N P K 

Ariyalur Zone 1 529 23 35 75 437 19 25 60 
Ariyalur Zone 2 621 27 45 80 483 21 20 58 

Namakkal Zone 1 575 25 46 75 460 20 17 55 
Namakkal Zone 2 644 28 35 80 345 15 19 50 

 
Table 5. Growth rate based on insecticide in soil 

 
Insecticides/Percentage 1% 2% 3% 4% 5% 6% 

With Insecticides 24 h 24 h 48 h 48 h 72 h 0 h 
Without Insecticides 12 h 24 h 24 h 48 h 48 h 12 h 

The development of insecticide safe 
microorganisms was observed after some time at 
600nm, applying the MSM media with insecticides at 
a different focus. These microorganisms can develop 
well in supplementary standard and MSM when 
contrasted with its development in different 
insecticides (Yao and Min, 2006). The step of 
development of these microscopic organisms MSM 
containing imidacloprid was contrasted and MSM 
containing without the insecticides through 
spectrophotometric investigation at 600nm 
absorbance (Thompson et al., 2014). The measured 
absorbance spoke to the development of bacterial 
strain with time. Fig. 1 was seen that the step of 
development of these microbes was faster in MSM 
containing insecticide medium than supplement 
standard (Schramm et al., 1998) MSM containing 
without herbicide. 

 

3.4. 16S rRNA sequencing 
 
The 16s rRNA sequencing investigation 

detailed that the isolated insecticide safe 
microorganism from the soil was Enterobacter 
asburiae. 

 

4. Conclusions 
 

The authors conclude that the above 
investigation gives the new proof for the excess 
presence of polluted Neonicotinoid in the soils of the 
sugarcane field at Ariyalur and Namakkal districts. 
The soil samples collected from within and outside of 
the field for deciding the tenacious idea of the bug 
spray. The above came about qualities presume that 
the toxic quality concentration may influence up to the 
separation of 50m from the cultivable field. These 
insecticides were one of the reasons behind the 
enhancement of carbon and NPK supply to the 
sugarcane fields.  

The entirety of the soils has the natural 
property to degrade the organic products in soil. 
Anyway, the concentration of above lethal breaking 
points of neonicotinoid was controlled and degraded 
by the utilization of Enterobacter asburiae. This 
microorganism can degrade the imidacloprid at the 
normal focus.  

If the concentration of imidacloprid surpasses, 
it improves the soil supplements and makes the 
passing period of the microorganisms.  

 
 

 
 

Fig. 1. Growth rate based on the concentration of insecticide 
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This research says the Neonicotinoid toxic 

concentration, field soils degrading properties and the 
abundance utilization of insecticide proceeds with that 
make interminable impacts to the people and 
encompassing condition. 
 
Acknowledgements 
The authors thank the authorities of the Center for 
technology development and transfer (CTDT), Anna 
University for giving funds to our project with Project id P-
1819S4297/CTDT. 
 
References 
 
Akoijam R., Singh B., (2015), Biodegradable of 

imidacloprid in sandy loam soil by bacillus aerophyllus, 
Journal of Environmental Analytical Chemistry, 95, 
730-743. 

Altmann D., Stief, P., Amann, R., De Beer, D., Schramm, 
A., (2003), In situ distribution and activity of nitrifying 
bacteria in freshwater sediment, Environmental 
Microbiology, 5, 798-803. 

Arp D., BottomLey P.J., (2006), Nitrifiers: more than 100 
years from isolation to genome sequences, 
Environmental Microbiology, 1, 229-234. 

Beketov M.A., Liess M., (2008), Acute and delay effects of 
Neonicotinoid insecticide thiacloprid on seven 
freshwater arthropods, Environmental Toxicology and 
Chemistry, 27, 461-470. 

Bontamin J. B., Noome D.A., Moreno H., Mitchell E.A.D., 
Glauser G., Soumana O.S., van Lexmond B.M., 
Sánchez-Bayo F., (2019), A survey and risk assessment 
of neonicotinoid in water, soil and sediments of Belize, 
Environmental Pollution, 249, 949-958. 

Bonmatin J.M.M., Giorio C., Girolami V., Goulson D., 
Kreutzweiser D.P., Krupke C., Liess, M., Long E., 
Marzaro M., Mitchell E.A.D., Noome D.A., Simon-
Delso N., Tapparo A., (2015), Environmental fate and 
exposure of neonicotinoid, Environmental Science and 
Pollution Research, 22, 35-67. 

Botías C., David A., Hill E.M., Goulson D., (2016), 
Contamination of wild plants near neonicotinoid seed 
treated crops, and implications for non-target insects, 
Science of the Total Environment, 566, 269-278. 

Byholm P., Mäkeläinen S., Santangeli A., Goulson D., 
(2018), First evidence of neonicotinoid residues in a 
long-401 distance migratory raptor, the European 
honey buzzard, Science of the Total Environment, 639, 
929- 933. 

Cavallaro M.C., Morrissey C.A., Headley J.V., Peru K.M., 
Liber K., (2017), Comparative chronic toxicity of 
imidacloprid, clothianidin, and thiamethoxam to 
Chironomus dilutes sand estimation of toxic 
equivalency 405 factors, Environment Toxicology and 
Chemistry, 36, 372-382. 

Ccanccapa A., Masia A., Navarro O. A., Pico Y., Barcelo 
D., (2016) Insecticides in the Ebro River basin: 
Occurrence and risk assessment, Environmental 
Pollution, 211, 414-424. 

Daam M.A., Santos P.A.C., Silva E., Caetano L., Cerejeira 
M.J., (2013), Preliminary aquatic risk assessment of 
imidacloprid after application in an experimental rice 
plot, Ecotoxicology and Environment Safety, 97, 78-85. 

Fairbrother A., Purdy J., Anderson T., Fell R., (2014), Risks 
of neonicotinoid insecticides to honeybees, 
Environmental Toxicology and Chemistry, 33, 719-731. 

Gabriel R.C., Hayes J., (2008), A survey of Honeybees 
colony losses in the U.S, Environmental Science and 
Pollution Research, 1, 64-71. 

Goulson D., Lye G.C., Darvill B., (2008), Decline and 
conservation of bumblebees, Annual Review of 
Entomology, 53, 191-208. 

Goulson D.., Kleijn D., (2013), An overview of 
environmental risk by Neonicotinoid insecticides, 
Journal of Applied Ecology, 50, 977-987. 

Hussain S., Hartley C.J., Shettigar M., Pandey G., (2016), 
Bacterial biodegradation of Neonicotinoid in soil and 
water systems, FEMS Environmental Microbiology, 
363, http://doi.org/10.1093/femsle/fnw252. 

Huseth A.S., Groves R.L., (2014), Environmental fate of 
soil-applied neonicotinoid insecticides in an irrigated 
potato agroecosystem, PLoS ONE, 9, 
http://doi.org/10.1371/journal.pone.0097081. 

Hao C., Noestheden M. R., Zhao X., Morse D., (2016), 
Liquid chromatography-tandem mass spectrometry 
analysis of Neonicotinoid insecticides and 6-
chloronicotinic acid in environmental water with direct 
aqueous injection, Analytica Chemica Acta, 925, 43-50. 

Hladik M.L., Kolpin D.W., Kuivila K.M., (2014) 
Widespread occurrence of neonicotinoid insecticides in 
streams in a high corn and soybean producing region, 
USA, Environmental Pollution, 193, 189-196. 

Iwasa T., Motoyama N., Ambrose J.T., Roe R.M., (2004), 
Mechanism for the differential toxicity of 
Neonicotinoid insecticides in the honeybee: Apis 
mellifera, Crop Protection, 23, 371-378. 

Jeschke P., Nauen R., (2008), Neonicotinoid–from zero to 
hero in insecticide chemistry, Pest Management 
Science, 64, 1084-1098. 

Jeschke P., Nauen R., Schindler M., Elbert A., (2011) 
Overview of the status and global strategy for 
Neonicotinoid, Agricultural Food Chemistry, 59, 2897-
2908. 

John S., Josey G., (2016), Factors influencing the occurrence 
and distribution of Neonicotinoid insecticides in 
surface water of southern Ontario, Chemosphere, 169, 
516-523. 

Kathryn L.K., Nicholas C.P., (2017), Occurrence of 
Neonicotinoid in finished drinking water and fate 
during drinking water treatment, Environmental 
Science and Technology, 4, 168-173. 

Kumar N., Srivastava S., Chauhan S.S., Srivastava P.C., 
(2014), Studies on the dissipation of Neonicotinoid 
insecticides in two different soils and its residue in 
potato crop, Plant, Soil and Environment, 60, 332-335. 

Maienfisch P., (2006), Synthesis and properties of 
thiamethoxam and related compounds, Chemistry 
Science, 61, 353-359. 

Mörtl M., Kereki O., Darvas B., Klátyik S., Vehovszky A., 
Gyyri J., Székács A., (2016), Study on soil mobility of 
two neonicotinoid insecticides, Journal of Chemistry, 
2016, 1-9. 

Morrissey C.A., Mineau P., Devries J.H., Sanchez-Bayo F., 
Liess M., Cavallaro M.C., Liber K., (2015), 
Neonicotinoid contamination of global surface waters 
and risk to aquatic invertebrates: A review, 
Environmental International, 74, 291 – 303. 

Nauen R, Tietjen K, Wagner K, Elbert A, (1998), Efficacy 
of plant metabolites of imidacloprid against Myzus 
persicae and Aphis gossypii (Homoptera: Aphididae), 
Pest Management Science, 52, 53-57. 

Naug D., (2009), Nutritional stress due to habitat loss may 
explain recent honey colony collapses, Biological 
Conservation, 142, 2369-2372. 



 
Rajagopalan et al./Environmental Engineering and Management Journal 20 (2021), 2, 283-290 

 

 290

Palatinszky M., (2015), Cyanate as an energy source for 
nitrifiers, Nature, 524, 105-108. 

Palfy T.G. Langergraber G., (2014), The verification of the 
constructed wetland model No. 1 implementation in 
Hydrus using column experiment data, Ecology 
Engineering, 68, 105-115. 

Pandey G, Dorrian S.J., Russell R.J., Oakeshott J.G., (2009), 
Biotransformation of the Neonicotinoid insecticides 
imidacloprid and thiamethoxam by Pseudomonas sp, 
1G, Biochemical and Biophysical 
ResearchCommunications, 380, 710-714. 

Schaafsma A., Victor L.R., Baute T., Smith J., Xue Y., 
(2015), Neonicotinoid insecticides residues in surface 
water and soil associated with commercial maize (corn) 
fields in southwest Ontario, Plos one, 10, 1-21. 

Scholer J., Krischik V., (2014) chronic exposure of 
imidacloprid and clothianidin reduce queen survival, 
foraging and nectar storing in colonies of Bombus 
impatiens, Plos one, 9, 91573, 
http://doi.org/10.1371/journal.pone.0091573.  

Sharpe J.R., Heyden L.C., (2009), Honeybee colony 
collapse disorder are possibly caused by a dietary 
pyrethrum deficiency, Bioscience Hypotheses, 2, 439-
440. 

Schramm A., Beer D., Wagner M., Amann, R., (1998), 
Identification and activities in situ of Nitrosospira and 
Nitrospira spp. as dominant populations in a nitrifying 
fluidized bed reactor, Applied Environmental 
Microbiology, 64, 3480-3485. 

Smalling K.L., Hladik M.L., Sanders C.J., Kuivila K.M., 
(2018), Leaching and sorption of Neonicotinoid 
insecticides and fungicides from seed coatings, Journal 
of Environmental Science and Health, 53, 176-183. 

Sniegowski K., Bers K., Van G.K., Ryckeboer J., Jaeken P., 
Spanoghe P., Springael D., (2011), Improvement of 
insecticide mineralization in on-farm bio purification 
systems by bioaugmentation with insecticide-primed 
soil, FEMS Microbiology Ecology, 76, 64-73. 

Solomon K., Giesy J., Jones P., (2000), Probabilistic risk 
assessment of agrochemicals in the environment, Crop 
Protection, 19, 649-655. 

Starner K., Goh K.S., (2012), Detections of the 
Neonicotinoid insecticide imidacloprid in surface 
waters of three agricultural regions of California, USA, 
Bulletin of Environmental Contamination and 
Toxicology, 88, 316-321. 

Tapparo A., Marton D., Giorio C., Zanella A., Solda L., 
(2012), Assessment of the environmental exposure of 
honeybees to particulate matter containing 
neonicotinoid insecticides coming from corn coated 
seeds, Environment Science and Technology, 46, 2592-
2599. 

Thompson H.M., Fryday S. L., Harkin S., (2014), Potential 
impacts of synergism in honeybees (Apis mellifera) of 
exposure to Neonicotinoid and sprayed fungicides in 
crops, Applied Environmental Microbiology, 45, 545-
553. 

Tomizawa M., Casida, J.E., (2011), Unique Neonicotinoid 
Binding Conformations Conferring Selective Receptor 
Interactions, Agricultural Food Chemistry, 59, 2825-
2828.  

Tomizawa M., (2004), Neonicotinoid and derivatives effects 
in mammalians cells and maize, Journal of Pesticide 
Science, 29, 177-183. 

Van E.D., (2007), An estimate of managed colony losses in 
the winter of 2006-2007, American Bee Journal, 147, 
599-603. 

Wang G.L., Zhao Y.J., Gao H., (2015), Co-metabolic 
biodegradable of acetamiprid by Pseudoxanthomonas 
sp. AAP-7 isolated from long-term acetamiprid-
polluted soil. Bioresource Technology, 150, 259-265. 

Whitehorn P.R., OConner S., Wackers F.L., Goulson D., 
(2012), Neonicotinoid insecticide reduces bumble bee 
colony growth and queen production, Environment 
Science and Technology, 336, 351-352. 

Wood T.J., Goulson D., (2017), The environmental risk of 
Neonicotinoid, A review of the evidence post, 
Environmental Science and Pollution Research, 11, 
17285–17293. 

Yao X.H. Min H., (2006), Isolation, characterization, and 
phylogenetic analysis of a bacterial strain capable of 
degrading acetamiprid, Journal on Environmental 
Science, 18, 141-160. 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


