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ABSTRACT
Iu  the preseat communication, effects of three metabolic inhibitor? namely, sodium 

a/Ade, sodium arsenate and cadmium chloride on the growth of tvw species each of the ge­
nera Cosmarium (Cosmarium laeu.% C. obtnsatum) and Closterium (CL monilifet'um and CL lanctola- 
tuni are described.

INTRODUCTION
A number of studies have been di­

rected towards the discovery of the mical 
agents potentially useful for the effective 
control of algae in natural waters and also 
to dterminc concentrations which might 

♦be safely employed for eliminating conta­
minants in the purification of algal cul­
tures. Among the more extensive earlier 
studies on potential inhibitors of algal 
growth, especially in fresh wrater, were 
those of Fitzgerald et aL, (1952-57), 
Palmer and Maloney (1955). Jacob and 
Nisbet (1955) and Galloway and Krauss 
(1959 a, b).

MATERIALS AND M ETHODS .
Actively growing cultures of the algae 

[Cosmarium laeve, C. obiusatum3 Closterium 
moniliferum and CL lanceolatum) were 
maintained at 21 dbl°C at £2000 lux light 
intensity. The source of inocula was a 
washed suspension of exponentially grow­
ing cells of an axenic clonal population. 
The cultures were diluted and the ini­
tial population density was adjusted to 
about 150-170 x  104 cells/ml for each set 
of experiments. Culture materials were
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given treatments of sodium azide (2 and 
8 /xg/ml). Sodium arsenate (5, 10 and 20 
figj ml) and cadmium chloride (0.025, 
0.05 and 0.25- jag/ml) in separate experi­
ments. Growth was determined in terms 
of cell counts representing number of cells/ 
ml. with the help of a haemocy tome ter. 
Average of at least ten separate counts 
was taken for the purpose of assessment 
of growth. Lethal concentrations of the 
three chemicals were also determined for 
all the taxa.

RESULTS
From a comparative assessment of 

the degree of inhibition of growth by the 
metabolic inhibitors used during present 
study, the following conclusions emerge.
(a) Out of the three inhibitors used 

cadmium chloride proved to be 
most toxic to the growth of all the 
four species of desmids, both in terms 
of lethality and percentage inhibition 
(Table I).

(b) A generic level Closterium species 
proved to be more sensitive to the 
toxicity of all the three inhibitors as 
compared to Cosmarium species. At 
specific level, Cosmarium laeve showed
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TABLE I

P e r c e n t a g e  i n h i b i i t i o n  o f g r o w t h  o n 2 1 s t  d a y

Name of the Sodium Sodium Cadmi­
species azide 8 arsenate um chlo­

Mg/ml 20 Mg/ml ride
0.25 Mg/
ml

Cosmarium laeve 41 .78 75.00 75.6
W 9 9

Cosmarium obtusatum 35.60 67.75 74.4
Closterium moniliferum 34.40 50.00 86.1
Closterium lancealatum 33.30 54.15 77.6

(c

(d)

(e)

(f)

more resistance than Cosmarium ob- 
tusatum? whereas Closterium lance o- 

showed more resistance than 
Closterum moniliferum (Graphs 1-6). 
Low concentrations scuh as 2 fig I m l 
and 5 jig/ml., respectively of sodium 
azide and sodium arsenate brought 
about slight stimulation in growth 
which was more in case of both the 
species of Cosmarium (Graph 1 and 
3).
The most common morphological 
change observed in Cosmarium spe­
cies at the subinhibitory concen­
trations of these three chemicals was 
the presence of elongated isthmus 
between the two semicells with no 
septa in between. This effect was 
more common in the populations 
treated with sodium arsenate and 
sodium azide.
Cadmium chloride had more pro­
nounced effect on lengthening the 
period of lag in all the four species 
of desmids (Graph 5, 6).
Lethal levels of the three chemicals 
to these desmid species were esta­
blished as follows :
(i) Sodium azide—6500 /*g/ml

proved lethal after 24 hours 
to all the four species.

3a
%u
X

1700

1500

1300
iloo

I

*00
700

500

300

1500-

z
Fig. 1. Growth curves of two spp. of Cosmarium 

in the presence of various eonc. of sodium aeide.
-------——<— C. laeve
..................... C. obtusatum

Fig. 2. Growth curves of two spp. of Closte­
rium in the presence of various conc. of sodium 
azide.
—------------- - Cl. moniliferum
...................Cl. lanceolation

O O  Control 
# 9  2 Pg/mlAA 8
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Fig. 3. Growth curves of two spp. of Cosmarium 
the presence of various conc. of sodium arser-

C. laeve 
C. obtusalmn

F.e. 4. Growth curvcs of two spp. of Closte- 
:h r  presence of various conc. of sodium

--------— — L.. 'ninil'fenrn
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— C o n t ro l  
—- —5 M? ml 
'-*0  — 10 Mg nil
4 4 — i5 Mg>ml

1
€
t9

‘too

>QQ»

5

<800

1600

<400
1200

KXX>

/  • /
uu

600

6

400

| A V )

Fig. 5. Growth curves of two spp. of Cosma­
rium in the presence of various conc. of cadmium 
chloride.
—>——-—■— C. laeve
...................C. obtusatum

Fig. 6. Growth curves of two spp. of Closte- 
riurn in the presence of various conc. of cadm.mn 
chloride.
———------CL lanceolatum
...................CL moniliferum

— Control
A  A  — 0.025 /Jg/m OO —0.05 ^g/rnl
4 4  —0.25 fAg/ml
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(ii) Sodium arsenate-20,000 /u-g/ml 

proved to be lethal after 4 and 
2 days to Cosmarium and Clos­
terium spp. respectively.

(iii) Cadmium chloride— 5,000 /ag/ml 
proved lethal after 24 hrs to 
both the species of Cosmarium, 
whereas 2,500 /*g/m 1 conc. pro­
ved lethal to Closterium spp. 
after 24 hrs.

DISCUSSION
Both arsenate and azide have been 

shown to affect phosphate transfer in vari­
ous cellular systems (James, 1953). Both 
these chemicals also inhibited cellulose wall 
synthesis by effecting various enzymatic re­
actions (cf. Baker and Roy, 1965; Bahai, 
1969 ; Losada and Arnon, 1963). Heavy 
metals are often introduced excessively 
into aquatic ecosystems as by-products 
of industrial processes and acid mine drai­
nage residues. Bringmann and Kuhn 
(1959a, b) reported that cadmium prov­
ed toxic to Scenedesmus. Hutchinson and 
Czyrska (1972) estblished the compara­
tive toxicity of cadmium and zinc to floa­
ting aquaitc plants. Say and Whitton 
(1977) observed that cadmium was highly 
toxic either alone or in combination with 
zinc to Hormidium rivulare.

In the present study also, growth 
of the four desmid species was effected 
by various concentrations of the azide, 
arsenate and cadmium. Effects of these 
chemicals at enzymatic level were not 
investigated. Inhibition of cellulose wall 
sanythesis by arsenate and azide was also 
observed in Cosmarium and Closterium spe­
cies.

Lethal levels determined for these 
four species are very high as compared 
to blue-green algae, which points to the 
fact that these desmids seem to be com­
paratively more resistant to the dama­

ging effects of the metabolic inhibitors 
employed in the present ssdy.
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