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ABSTRACT

Axenic cultures of symbiotic cyanobacterial isolates Aphanocapsa sp.
(NTK28), Nostoc sp. (NTK29 and NTY 30) were subjected to different
concentrations of heavy metals such as cadmium and lead. The
concentration of cadmium and lead in themediumwas 0.1, 1.0, 10, 100 and
1000 ppm, respectively. The maximum growth rate was observed for the
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three tested organisms at 0.1 and 1.0 ppm concentrations whereas for the
other concentrations no significant growth was observed. In growth
concerned with Lead, initially growth could be observed at all the
concentrations, but at 15" day growth gradually decreased in Aphanocapsa
sp. (NTK28) and Nostoc sp. (NTK 29), whereastherewasagradual increase

ingrowthin Nostoc sp. (NTY 30).

INTRODUCTION

All organismsmust possess mechanismsthat regu-
latemeta ion accumulation and thus, avoid heavy meta
toxicity. Severa resistance mechanismsexist tolessen
or prevent metal toxicity. Theseincluderesistanceto
metal sthat are always toxic to the cell and serveno
beneficial role, and resistance to metal s such as cop-
per, iron and zinc which aretoxic at high concentration
but are absolutely essential intrace amount™®, Pres-
enceof toxic metal ionsin agueous solution duetoin-
creased industry—urban activity is one of the challeng-
ing problemsof environment. Thecommon practicefor
theremovd of solublemetd ionsincludessimplechemi-
cal precipitation, ion exchangeresinsand solvent ex-
traction. The phenomenon of absorption of cationfrom
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solution by biological material has been termed as
“biosorption” the superiority of biosorbent material over
conventiond oneiswell established, owingtotheir wide
working pH range and nonspecific metal binding2”.
Hence, the present investigation wasthe preliminary
study for biosorption and growth stability effect of
cyanobacteriaisolated from cyanolichens.

MATERIALSAND METHODS

Isolation, | dentification and estimation of growth
of symbiotic cyanobacteria

A small section of cyanolichen thalluswasdipped
in 0.1% mercuric chloride solution and repeatedly
washed with steriledistilled water, and used for iso-
lation of symbiotic cyanobacterid®®. Sectionsof 30—
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40 pum thickness were cut with a microtome, placed
in6 cm petri disheson BG11 medium containing 1.5%
agar>? and incubated at 20°C under continuous light
at 20001ux (Osram, universal white, fluorescent light,
40 W). After growth of cyanobiont were observed
within the disintegrating thallus sections, they were
transferred to fresh agar plates and incubated under
the same conditions. Colonies of the cyanobiont were
identified using the taxonomic publications of
Geitler™, Desikachary®® and Starmachi*®. BG11
medium was used for cultivation of symbiotic
cyanobacterid!”. Culture medium was provided with
proper light (2000 lux) source. After fifteen to twenty
days of incubation period homogenous culture was
obtained and thiswas used asinoculum for further
physicochemical studies. Alongwith standard BG11
medium different concentrations (0.1, 1.0, 10, 100
and 1000 ppm) of cadmium and |ead were prepared
from stock and about 50 ml each concentration was
dispensed in 100 ml conical flasks. After prepara-
tion of the media, they wereinocul ated with homog-
enous culture of symbiotic cyanobacteria. Growth
of cyanobacteriawas measured by its chlorophyll
content!®.

RESULTS

Effect of cadmium

symbiotic cyanobacterial isolates Aphanocapsa
sp. (NTK28), Nostoc sp. (NTK29) and Nostoc sp.
(NTY 30) were subjected to different concentrations
of heavy metal such as cadmium. The concentration
of cadmium in the medium was 0.1, 1.0, 10, 100
and 1000 ppm, respectively. The maximum growth
rate was observed for the three tested organisms at
0.1 and 1.0 ppm concentrations. The chlorophyll ‘a’
content (ug/ml) was 11.367, 18.945 and 20.208 in
Aphanocapsa sp. (NTK28), 3.789, 16.419 and
26.523 in Nostoc sp. (NTK29) and 7.578, 11.360
and 12.63 in Nostoc sp. (NTY 30) at 0.1 ppm cad-
mium concentration on the 5, 10 and 15" day, re-
spectively. Similarly at 1.0 ppm concentration al so,
appreciablelevel of growth was observed (Figure
1). In other concentrations no significant growth was
observed.
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Figurel: Effect of cadmium on thegrowth rateof threedif-
ferent cyanobacterial isolatestested

Effect of lead

Growth rate of three symbiotic cyanobacteriawas
carried out in various concentrations of the heavy meta
lead. At all the concentrations growth was observed
initially, but on 15" day growth gradually decreased in
Aphanocapsa sp. (NTK28), and Nostoc sp.
(NTK?29), whereas there was a gradual increase in
growthin Nostoc sp. (NTY 30). Themaximum growth
ratewas observed with 0.1 ppm concentration of lead.
Chlorophyll ‘a’ content (ug/ml) observed were 15.156
and 31.575 in Aphanocapsa sp., 15.156 and 30.312
in Nostoc sp. (NTK29) and 5.052, 12.630 in Nostoc
sp. (NTY 30) (Figure 2) on the 5th and 10th day, re-

Spectively.
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Figure2: Effect of lead on thegrowth rateof threedifferent
cyanabacterial isolatestested

DISCUSSION

Effect of cadmium and lead

Tolerance studiesintermsof growthwerecarried
out for symbiotic cyanobacteriaagainst different con-
centrationsof heavy metal s such ascadmium and lead.
The concentrationsof heavy metdsusedinthemedium
were0.1, 1.0, 10, 100 and 1000 ppm. Axenic culture of
symbiotic cyanobacteria Aphanocapsa sp. (NTK 28),
Nostoc sp. (NTK29) and Nostoc sp. (NTY 30) were
exposed to the metal sand their growth was analyzed.
Axenic cultures of symbiotic cyanobacteria isolates,
Aphanocapsa sp. (NTK28), Nostoc sp. (NTK 29) and

Effect of cadmium and lead on growth of symbiotic cyanobacteria isolated
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Nostoc sp. (NTY 30) were subjected to different con-
centrationsof heavy metd such ascadmium. Themaxi-
mum growth ratein thethreetested organismswas ob-
served at 0.1 and 1.0 ppm concentrations. Thechloro-
phyll ‘a’ content (ug/ml) was11.367, 18.945 and 20.208
in Aphanocapsa sp. (NTK28), 3.789, 16.419 and
26.523in Nostoc sp. (NTK29) and 7.578, 11.360 and
12.63inNostoc sp. (NTY 30) with respect to 0.1 ppm
concentrationson the5", 10 and 15" day, respectively.
Similarly a 1.0 ppm concentration a sosomegrowthwas
observed (Figure 1 a,b,c). In other concentrations, no
sgnificant growth was observed. Growth rate of three
symbiotic cyanobacteriawasstudied at various concen-
trationsof heavy meta lead. Growth wasobserved ini-
tially at dl the concentrations, but on 15" day, growth
gradualy decreased in Aphanocapsa sp. (NTK28), and
Nostoc sp. (NTK29) whereasit gradually increasedin
Nostoc sp. (NTY 30). Themaximum growth ratewas
observed at 0.1 ppm concentration. Chlorophyll ‘a’ con-
tent (ug/ml) 15.156 and 31.575 in Aphanocapsa sp.,
15.156 and 30.312 in Nostoc sp. (NTK 29) and 5.052,
12.630 in Nostoc sp. (NTY 30) (Figure 2 a-c) on 5"
and 10" day respectively. Environmenta contamination
by toxic metal sisaseriousproblem dueto their accumu-
lation inthefood chain and continued persistenceinthe
ecosystem®, Freeliving andimmobilized cdlsof Nos-
toc sp. and Rivularia sp. wereused for removal of cad-
miuminagueousmedium®, Toxidity of cadmiumtowards
cyanobacteriaand algaewasreported to be higher than
lead because of the many aded destructiveeffectsof the
meta!'?, Both themetashave been observedto betoxic
to cyanobacterid ™. All organismsmust possessmecha:
nismsthat regulatemetd ion accumulaionandthusavoid
heavy metd toxicity!*®. Cyanobacteriaarehighly adapt-
able organismsthat can respond to changing environ-
mental conditionssuch astemperature, light and meta
ion exposure®, Evenin symbiotic forms, manganese
decreased the effectivequantumyield of photochemica
energy conversion in photosystem Il of the bipartite
chlorolichen aswel| asbipartite cyanolichens, but it was
increased in tripartite lichen®. The cyanobacteria,
Microcystis aeruginosa and Microcystis floc- aquae
exig inmulticdlular aggregateswhich aresurrounded by
acolonial capsuleor exopolymeric matrix that can ad-
sorb substantial amountsof metal iong*"+%3, Sothis
typeof investigationisprimarily needed for thereduction
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of agueati c pollution by biosorption with cyanobacteria,
and thisstudy givesaconclusion that at |ower concen-
trations of heavy metal, the organism can grow effec-
tively thanin higher concentrations.
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