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ABSTRACT 

 In the present study, Potassium dichromate was 

evaluated against Pseudokirchneriella subcapitata 

(average specific growth rate, growth rate inhibition and 

yield reduction) at different concentrations. The average 

specific growth rate of control was 1.90, 1.93 and 0.60 for 

1
st
, 2

nd
 and 3

rd
 day respectively. At 4 mg/l of Potassium 

dichromate exhibited average specific growth rate of 0.12, 

-0.07 and -0.06 for 1
st
, 2

nd
 and 3

rd
 day respectively. 

Growth rate inhibition and yield reduction of 101.67% and 

98.90% respectively were recorded in 4 mg/l 

concentration of potassium dichromate. An increased 

concentration from 1, 2, 3 and 4 mg/l, growth rate was 

drastically decreased. 

 

Keywords: Potassium dichromate, Growth inhibition, 

Alga 

 

INTRODUCTION 

In fast growing world populations, there is need 

to provide sufficient and adequate food and 

pharmaceutical products for human beings and livestock’s 

so that many chemicals were used. In this connection all 

the chemicals enter into the aquatic system; it affect the 

alga. About half of the atmospheric oxygen was delivered 

by algae and it is the well-known primary producer for 

many zooplanktons. It is the significant part of the food 

chains in aquatic ecosystems which serve directly as a 

food source for invertebrates, which are then consumed by 

fish or birds. Any modifications in the quality  of   the  

 

water will affect the algal population. This will directly or 

indirectly affect the rest of the ecosystem [1]. Algae are 

sensitive, fast growing and easily maintained under 

laboratory conditions and this owed their importance for 

environmental toxicity study against different chemicals. 

Pseudokirchneriella subcapitata is commonly used as a 

bioindicator to assess the toxic substances in freshwater 

ecosystem.  

The species was first defined as Selenastrum 

capricornutum [2], then Korschikov in 1990 classified as 

Pseudokirchneriella subcapitata [3]. The ecotoxicological 

effect of pharmaceutical mixtures was studied against P. 

subcapitata and found that it affected the expression of 

chloroplast protein [4]. Among the different algal species 

P. subcapitata is the sensitive organism. The 

bioaccumulation of Cadmium and Copper was studied 

against three different alga and found robust effect on P. 

subcapitata [5].Naik and Wanganeo [6] stated that 

different pesticides inhibit the growth of the 

phytoplankton. The toxicity of Zinc sulphate, Copper 

sulphate, Potassium dichromate and some pesticides were 

tested with seven algal species and the result showed that 

P. subcapitata was most sensitive [7]. Hence P. 

subcapitata is the suitable organism for environmental 

safety studies. 

 

MATERIALS AND METHODS 

Alga  
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Pseudokirchneriella subcapitata formerly known 

as Selenastrum capricornutum, maintained at Bioscience 

Research Foundation (BRF), Chennai, India, was used for 

the growth inhibition test and the experiment was 

performed according to OECD test guideline 201[8].   

 

Preparation of OECD TG 201 medium 

The OECD TG 201 medium was used as growth 

and test medium. It was prepared by adding stock solution 

I (macro nutrient): 10 ml (ammonium chloride 1.5 g/l, 

magnesium chloride hexahydrate 1.2 g/l, calcium chloride 

hexahydrate 1.8 g/l, Magnesium sulfate heptahydrate1.5 

g/l and Potassium dihydrogen phosphate 0.16 g/l). Stock 

solution II (iron): 1 ml (Ferric chloride hexahydrate 64 

mg/l and Disodium Ethylene diamine tetraacetic acid 100 

mg/l). Stock solution III (trace elements): 1 ml (Boric acid 

185 mg/l, Manganese chloride 415 mg/l, Zinc chloride 3 

mg/l, Cobalt chloride hexahydrate1.5 mg/l, Copper 

chloride dihydrate 0.01 mg/l and Sodium Molybdate 

dihydrate 7 mg/l) and Stock solution IV (bicarbonate): 1 

ml (Sodium bicarbonate 50 g/l) into 500 ml of sterile 

distilled water and 8.1 was initial pH of the medium. Then 

sterile distilled water was added to the prepared solution to 

attain final volume 1 liter of growth medium. The 

prepared growth medium was sterilized by membrane 

filtration (0.2µm pore sized membrane) [8]. 

 

Alga Culture 

A known quantity of algal cells was inoculated 

into the 100 ml of filter sterilized medium in the 250 ml 

conical flask and incubated under the light intensity of 

6500 lux and 21-22ºC. The exponentially growing phase 

of the culture was known by the growth curve of the 

culture. It is most important to know the exponential 

growth phase of the culture in which the cells are healthier 

and multiplies actively. This stage of the culture was used 

for the growth inhibition test [8]. 

 

Growth Inhibition Test 

The different concentrations of potassium 

dichromate were prepared in the growth medium. An 

amount of 4 mg Potassium dichromate was dissolved in 

100 ml of growth medium, considered as initial stock. 

Further the concentrated stock solution was diluted to 

attain concentrations of 4 mg/l, 3 mg/l, 2 mg/l and 1mg/l 

concentration. Growth medium without potassium 

dichromate concentrations are considered as control. The 

each 100 ml of control and the test medium was taken in 

the 250 ml conical flask in three replicates. The control 

and test flasks of three replicates are inoculated with 

exponentially growing P. subcapitata culture at an initial 

concentration of 1×10
5 

cells/ml. The cultures were 

incubated in shaker with 100 rpm for continuous exposure 

of test medium to the organism for 3
rd

 day. The room 

temperature was maintained at 21-22º C and the light 

intensity was maintained at 6500 lux as same as during 

culturing. The culture flasks were repositioned on each 

day for even distribution of light intensity to the culture. 

The incubated cultures were subjected to counting using 

Neubaur’s chamber and a microscope to measure the 

biomass in each test concentration and control for 1
st
, 2

nd
 

and 3
rd

 day. The pH of the medium was measured on 

initial and final day of the test and it should not deviate by 

± 1.5 units [8].  

 

Average growth rate, growth inhibition and yield 

The average specific growth rate for a particular 

period was calculated for each replicates of controls and 

treatments as given below, 

µi-j = 
lnXj - lnXi (day

-1
) 

tj - ti 

 

Where, 

μi-j - the average specific growth rate from time i to j 

Xi - the biomass at time i 

Xj- the biomass at time j  

The percent inhibition of growth rate for each treatment 

replicate was calculated as given below,   

%Ir = 
μC - μT 

× 100 
μC 

 

Where, 

% Ir - percent inhibition in average specific growth rate 

μC - mean value for average specific growth rate (μ) in the 

control group 

μT - average specific growth rate for the treatment 

replicate. 

The percent inhibition in yield (%Iy) was calculated for 

each treatment replicate as follows,  

 

% Iy = 
( YC - YT) 

× 100 
YC 

Where,  

% Iy - percent inhibition of yield  

YC - mean value for yield in the control group 

YT – mean value for yield for the treatment replicate.  

 

Statistical analysis 

The mean and average were calculated for 

average specific growth rate, growth inhibition and yield 

reduction. The EC50 value was calculated by using NCSS. 

 

RESULTS AND DISCUSSION 

The pH of the medium was 8.0 – 8.1 on initial 

and 8.0 - 8.3 on final day. Hence there was no deviation 

observed in the pH of the medium during the test period. 

The maximum average specific growth rate of 1.90, 1.93 

and 0.60 for 1
st
, 2

nd
 and 3

rd
 day observations respectively, 

in control. Over all the maximum average specific growth 

of 1.48 was observed in control for 0-3 day. The minimum 

average specific growth rate of 0.12, -0.07 and 0.06 was 
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observed for 1
st
, 2

nd
, and 3

rd
 day respectively at 4 mg/l 

concentration (Figure 1).  The present study, coincide with 

earlier findings of Nyholm [9] who reported that different 

concentrations of copper exhibited the relative growth rate 

inhibition of Selenastrum capricornutum in concentration 

dependent. Satyavani et al. [10] reported that pyrethroids, 

herbicides and fungicides exhibited similar activity against 

P. subcapitata.  Perfluorooctane sulfonate inhibits the cell 

density of P. subcapitata during the test period [11]. In the 

present study potassium dichromate inhibit cell 

concentration of P. subcapitata. The present findings 

coincide with findings of Pendashte et al. [12] who 

reported that Zinc Oxide Nanoparticles inhibit the cell 

concentration of Chlorella vulgaris. Similarly, Ebenezer 

and Ki [13] reported that endosulfan reduced the cell 

count of treated of diatom Ditylum brightwellii, 

Prorocentrum minimum and alga Tetraselmis suecica. 

At 4 mg/l concentration inhibit more than 90% 

growth rate on 1
st
, 2

nd
 and 3

rd
 day of treatments. The 

inhibition of growth rate was increased while 

concentration of potassium dichromate increases (Figure 

2). The present finding supported with earlier findings 

Satyavani et al. [10] reported that Pyrethroids of Lambda-

cyhalothrin 5% EC, Fenvalerate 20% EC and 

Alphacypermethrin 10% SC inhibited 100% growth rate 

against P. subcapitata.  Similarly, atrazine inhibit growth 

rate (%) of Raphidocelis subcapitata with increasing 

concentration [14].  

The potassium dichromate exhibited yield 

reduction of P. subcapitata with concentration dependent 

manner. Maximum yield reduction of 97.66, 100.33 and 

100.07% in 4 mg/l concentration for 1
st
, 2

nd
 and 3

rd
 day 

after treatments was observed (Figure 3). The present 

finding supported with earlier findings of Kamaya et 

al.[15] reported that 4-HBA, BA, 2-HBA, and 3-HBA 

exhibited concentration dependent growth rate inhibition 

against P. subcapitata. Satyavani et al. [10] also reported 

that herbicide Fenaxaprop-p-ethyl 9.3% EC and 2,4 D 

sodium salt 80% WP exhibited 100%  yield reduction of 

P. subcapitata. The EC50 value of 2.40 mg/l concentration 

(lower limit 2.3 mg/l and upper limit 2.5 mg/l) was noticed 

for 50% growth rate inhibition on 0-3 day. Similarly, 

Mischke and Avery [16] reported that imazosulfuron, 

imazapyr, imazosulfuron and mesotrion exhibited LC50 

was less than 10 ppm against Pseudokirchneriella sp. The 

study conclude that Potassium dichromate was toxic to 

alga and suggested that reduce the usage for protect 

environmental.    
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Figure 1. Effect of potassium dichromate on average 

specific growth rate of Pseudokirchneriella subcapitata 

 

Figure 2. Effect of Potassium dichromate on growth rate 

inhibition of Pseudokirchneriella subcapitata 

 
Figure 3. Effect of Potassium dichromate on yield reduction of Pseudokirchneriella subcapitata 
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