
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.2922

*Corresponding author.

44 (2012) 334–339
June

Physiological responses of Ankistrodesmus acicularis to diuron

Mohammed Anwar El-Dib, Azza Moustafa Abdel-Aty*
Water Pollution Research Department, National Research Center, Dokki, Cairo, Egypt
Tel. +202 25164019; Fax: +202 33371479; email: azzamy@hotmail.com

Received 15 April 2011; Accepted 8 February 2012

A B S T R AC T

The impact of diuron on the fresh water alga Ankistrodesmus acicularis was investigated. Param-
eters studies were the effect on photosynthetic pigments, growth rate, 14C-photoassimilation, 
carbohydrate, protein, and free amino acids contents, adenosine triphosphate (ATP), uptake 
of nitrate and diuron by algal cells. Photosynthetic pigments [chlorophylls (a) and (b) contents 
and total carotenoids] of diuron—treated algae were signifi cantly decreased compared to con-
trol. Carbohydrate, protein, and free amino acids contents of treated algae were signifi cantly 
decreased in response to diuron treatments. The values of EC50, which exert 50% inhibition, 
were calculated by Probit test which varied with respect to the exposure time. Decreased in 
14C-photoassimilation and ATP were in harmony with the decrease of other determined meta-
bolic activities.
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1. Introduction

Phenylurea herbicides are widely used throughout 
the world for the protection of several crops and con-
sequently, can have residual effects on crops, soil and 
surface waters [1].

The herbicide diuron [3-(3,4-dichlorophenyl)-1, 
1-dimethylurea] inhibits photosynthesis via blockage of 
the electron transport in the photosystem II (PSII) [2], 
chlorophyll content and affect growth, cell organelles 
and metabolism of photosynthetic plants [3,4]. More-
over, the herbicide diuron is commonly incorporated 
into antifouling paints to boost the effi cacy of the com-
pound towards alga [5]. Several studies have reported 
the presence of diuron in surface waters [3,6].

Studies on the toxic effects of herbicides on algae are 
essential for the assessment of the potential environmen-
tal impact of these compounds on aquatic ecosystems. 

Algae play an important role in aquatic environment as 
the primary procedures of organic matter which is the 
fi rst step in the food chain [7]. The use of photosynthetic 
organisms in toxicity test is very appropriate because 
more than 65% pesticides are herbicide [8]. Further-
more, about 50% of these herbicides act via inhibition of 
photosynthesis at the photosystem-I (PSI) and PSII level 
by replacing PSI’s ultimate electron acceptor [9]. The 
response of algae is subject to variation according to the 
chemical nature of the herbicide, exposed algal species 
and the exposure periods [10,11]. The present study aims 
to investigate the major impacts of the herbicide diu-
ron on Ankistrodesmus acicularis as representative of the 
green algae to be found in River Nile water. Parameters 
which refl ect the impact of diuron on the alga include 
photosynthetic pigments, growth rate, carbohydrate, 
protein and free amino acids contents. In addition, effect 
of diuron on nitrate uptake, CO2 photoassimilation, 
ATP content and uptake of diuron by algal cells were 
assessed.




