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Abstract— Imidacloprid is a systemic nicotinic compound with 
potent insecticidal activity against a wide range of pests. 
Although this pesticide is considered as relatively low toxic, but 
still there is great concern about its influence on soil microbial 
community.  The current study was conducted to evaluate the 
effects of imidacloprid on soil microbial diversity. Two 
different molecular markers (ERIC-PCR and RAPD-PCR) 
were used for evaluation of genetic diversity in different soil 
samples which collected from selected non-polluted, semi-
polluted and highly contaminated areas. The results showed 
that the application of imidacloprid has different impacts on 
soil bacterial community and the numbers of viable gram 
negative bacteria in soil can be reduced due to long-term use of 
this pesticide and the residues of this chemical in soil could be 
deleterious to some groups of soil microbes. Also cluster 
analyzing clearly showed that imidacloprid has significant 
negative impact on soil bacterial diversity in highly polluted 
farms and soil microbial balance has been gradually upset by 
application of more pesticides. 
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I.  INTRODUCTION 
Imidacloprid, 1- (6 – chloronicotinyl) – 2 – nitroimino – 

imidazolidine,   is the first member of the neonicotinoid class 
of insecticides to be commercialized in 1991 and is used 
extensively for both crop protection and animal health 
applications [9,13]. Although the application of imidacloprid 
has been gaining popularity in agricultural and residential 
settings of countries especially in Malaysia, its 
environmental effects on soil microbial community have not 
been fully evaluated [1,3,5]. Few studies on influence of 
imidacloprid on soil microbial communities have shown 
adverse effects of this pesticide on different groups of soil 
microbes [2,14]. While many in the industry consider 
imidacloprid to be a pesticide of relatively low toxicity, it has 
been found to be extremely toxic to non-target insects like 
bees, and recently has led to resistance in some pests [13].  

The aim of this study was to determine effects of 
imidacloprid on microbial diversity during long-term 
applications of imidacloprid, and to investigate what kind of 

microbes are affected more. To fulfill the objectives, 
different fields in Cameron Highlands area (in central part of 
Malaysia) have been selected due to intensive application of 
imidacloprid in the agricultural farms. 

II. METHERIAL AND METHODS 

A. Soil samples 
Soil samples were collected from three different sites in 

Cameron Highlands in central part of west Malaysia. Soil 
sample selection was based on the history of the application 
of imidacloprid within these sites. Sampling site No. 1 was 
highly contaminated by imidacloprid due to heavily 
application of imidacloprid during recent years. Site No.2 
was non-polluted area which was an experimental organic 
farm in Cameron Highlands that was protected from use of 
any agricultural chemicals including imidacloprid. And site 
No.3 was the area which imidacloprid had occasionally been 
used by farmers and consequently was moderately polluted 
by imidacloprid.  

For sampling, in each site, over 10 random place were 
chosen for soil collection, and 1kg soil were taken from 15-
25cm dept of soil then after mixing all collected soil with 
together, 1kg of mixture, representing of soil sample of that 
site, was taken into a clean plastic bag and transferred to the 
lab inside coleman (+4°C). 

B. Residue Analysis 
10 gram of each soil sample was transferred to centrifuge 

tubes and was suspended within acetonitrile, methanol and 
water (3:3:2) mixture. The suspension was shaken for 2h 
followed by centrifugation and filtered using syringe filter 
and consequently concentrated under rotary evaporation 
vacuum and completely dried under a gentle nitrogen gas 
stream. The residue was redissolved in a mobile phase, and 
aliquots of 25 µl were injected to liquid chromatography 
(HPLC) [7,15].  

C. Bacterial isolation 
One gram of each soil sample was suspended in 9ml 

sterile water and shaken for 5 min. One ml of each soil 
suspension was serially diluted (till 10-7). Each dilution was 
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organic farm’s bacteria and slightly polluted farm’s (No.3) 
bacteria demonstrating that imidacloprid is significantly 
capable to change soil dominate bacteria in highly polluted 
farms and soil microbial balance has been gradually upset by 
application of more pesticide.  
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Figure 2.  The results of ERIC-PCR experiment on some selected bacterial isolates 
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Figure 3.  Dendrogram drawn from UPGMA comparison of bacterial isolated by ERIC-PCR  
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