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Abstract: The herbicide pendimethalin was tested for its ability to induce cytological, physiological and genotoxic changes in selected ciliates 
Paramecium caudatum Blepharisma intermedium and . Different concentrations of pendimethalin were administered to both the test 
organisms in acute toxicity studies for 3 hours and threshold. LC  and LC  values were derived using probit analysis. The calculated LC were 50 100 50 

to be 15ppm and 34.67 ppm for  and respectively. The selected sub lethal concentrations of pendimethalin to P. caudatum B. intermedium, 
Paramecium (2, 3, 4 and 5 ppm) and Blepharisma (4, 6, 8 and 10 ppm) induced significant decrease in contractile vacuole and food vacuole 
activity with that of controls which is concentration dependent. The changes in shape, size and structure of macronucleus were noticed in both 
the test organisms under pesticide stress. Rod shaped, vacuolated, fragmented, uneven division and karyolysis were the different changes 
observed in the macronucleus. The bioassay experiments revealed that the  is more sensitive than the and could P. caudatum B. intermedium 
be used as complementary model in assessing cytotoxic potential of pendimethalin in invitro studies.
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The freshwater ecosystem comprises of diverse 

habitats and organisms, which include ponds, lakes, rivers, 

streams and their associated flora and fauna from unicellular 

to multicellular (Walter and Whiles 2020). The protozoa are a 

diverse group with several unicellular organisms commonly 

found in any zooplankton community. Zooplanktons are 

strongly influenced by several external climatic factors; 

therefore, they have been used as bio-indicators to observe 

and analyze the changes in ecosystem since beginning (Li et 

al 2000, Jyoti et al 2013). Among other zooplankton, ciliate 

protozoan communities are effective in sensing the changes 

in the water quality (Dias et al 2008). Earlier study indicated 

that the ciliates are efficient quality bio indicators of 

freshwater ecosystems and can be used in biomonitoring of 

streams, lakes and reservoirs under different levels of 

anthropogenic impact (Madoni and Romeo 2006, Dias et al 

2008 and Gerhardt et al 2010). Alternatively, freshwater 

ciliates are also used as valuable tools for ecotoxicological 

and sub cellular studies, providing chance to study the 

individual cells as they possess definite characters of 

individual cells and of complete organism (Vilas Boas et al 

2020). 

Pesticides have played a major role in the drastic 

increase of agricultural yield in India, however many of these 

pesticides may be harmful to non-target organisms through 

surface run-off from the treated area (Banshtu and Patyal 

2017). Pendimethalin is a dinitroaniline group of herbicides 

and widely used as pre-emergent herbicide to eliminate 

annual grasses and broadleaf weeds. It is applied on various 

crops such as wheat, rice, maize, soybean, cabbage, potato, 

asparagus, carrot etc. and act as a microtubular disruptor in 

target species and inhibits the growth of shoot and root of 

plants by preventing the cell division and cell elongation 

(Vighi et al 2017). The bioassay studies are reliable 

approaches to determine acute and chronic effects of any 

toxicant and the suitability of organisms is determined by the 

substances to be assessed and the sensitivity of the 

organism (Bae and Park 2014, Shubhajit and Nimai 2021). In 

this context,  and were used as P. caudatum B. intermedium 

test species to evaluate toxic effects of pendimethalin, and a 

comparison was made. 

MATERIAL AND METHODS   

Test compound: Pendamil is a commercial grade 

insecticide containing 33.90% pendimethalin, manufactured 

by Insecticides India Limited, Gujarat, India was used in the 

study. Stock solution and experimental concentrations of 

pendimethalin were prepared as recommended by APHA 

(2017).

Organisms selected for the present studies: P. caudatum 

were isolated from the freshwater samples collected from 

various water bodies in Hyderabad, Telangana, India. Pure 

line stock culture of  was supplied from B. intermedium

Carolina Biological suppliers, NC, USA and sub cultured and 

maintained in the laboratory for experimental studies. 

Culturing ciliates: Test organisms were cultured separately 


