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Abstract

The effect of C6 and Cd" on the growth rate and photosynthesis efficientybloiegreen alga
Oscillatoria amoena was studied under controlled laboratory conditiofisese metals were treated with alga
at different concentrations media (1, 2 and 5 ppfioth elements. The growth rate of alga was itgtbby
different concentrations of metals. Cdvas more toxic than Co
The results concerning the effects of different cemtrations of heavy metals on photosynthesis (O
evolution) has shown reduction of the amount gfe@olution by alga in response to the increase df C
and C4" concentrations, photosynthesis was more sensitiGel* concentration than to that of Co
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Introduction

Ecosystems are increasingly affected by uario be concentrated in aquatic organisms [3]. Heavy
anthropogenic impacts such as excess of nutritionrmetals are dissolved in water or sorbet to
causing eutrophication, toxic contamination of particulate matter and become hazardous to the
industrial, agricultural and domestic origin. Tygic human health either by drinking water or through
results of human activities proved to elevate offood chain [4]. Also, heavy metals showed harmful
heavy metals present in fresh water and thoseeffects even at low concentration on the aquatic
microelements Lead, Cadmium and Mercury, areorganisms including plankton and aquatic plants
most specific [1, 2]. [5]. The present investigation reveals the effedts
They are considered to be among the mostCadmium and Cobalt on some physiological
important pollutants to the aquatic ecosystems dueaspects oOscillatoria amoena
to their environmental persistence and tendency to

Materials and Methods

Filaments of bluegreen alga.omoena were membrane filter (0.4%um). For each metal, a range
collected from Euphrates River in Nassiriyah city, of concentrations has been used (1, 2 and 5 ppm).
about 1000 m far from Al-Nassiriyah electricity Very careful techniques have been used in the
station, south of Iraq. These myxophyta were preparation of these media.
isolated and identified according to Smith and Chlorophyll-a was extracted in 90% acetone and is
Prescott [6, 7], while purification and mass determined according to Markest al. [12]. The
culturing of these alga were carried out accordingmeasurement of photosynthetic activity ,(O
to Stein [8], and were modified according to evolution) by oxygen electrode was enclosed in 10
Weideman et al. [9] and grown axenically in ml reaction vessel and connected to an oxygen
modified Chu-10 medium [10], at pH 7.5 and analyzer [13]. ANOVA test, and analysis of
subjected to light of 72 EMS™ supplied by cool variance were considered for statistical analysis
white fluorescent tubes with photoperiod of 14:1, purpose.
light and dark cycle was at 28 + 2 f11]. Stock
solution of CdCJ and Cocl2 was prepared in double
distiled water passed through a Millipore
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Results and Discussion

Figures (1) and (2) show the growth curves of This study shows the growth rate and
O.omoena that were grown in the medium photosynthesis efficiency of heavy metals were
containing test metals in different concentrationsreduced with an increase in Toand Cd"
enriched with C8 and Cd" respectively. concentrations in the growth media, probably
The growth rate of alga was inhibited by different accumulation of these metals, which were taken up
heavy metal concentrations, the degrees ofby the alga tissue, was responsible for the obderve
inhibition were correlated to the different inhibition of growth rate and photosynthesis.
concentrations of the metals. In figure (1), the Concentration of these metals in the growth rate
growth rate results show that the highest growthwas directly proportional to the inhibition of griw
response of alga was significantly (P < 0.01) atrate and photosynthesis.Stauber and Florence [14]
1ppm CG&" media after 9 days as compared to thepointed out that copper may interfere with cell
growth rate control, while the lowest growth rate permeability or the binding of essential metals.
was registered at 5ppm Canedia after 12 days of Sorentino [15] again mentioned, again, that when
the incubation. ionic concentration increases. ‘Co is bound to
The growth rate of alga in media enriched with chlorophyll and other cell proteins, causing
Cd™ is shown in figure (2) and it appears that’Cd degradation of chlorophyll and other pigments. At
is more toxic than CO; there was a higher higher concentrations metals produce irreversible
reduction in the growth rate at 2 ppm and a higherdamage chloroplast lamella preventing
concentration, and there was no growth ratephotosynthesis [16]. The mechanism proposed for
detected of alga in 12 days. A reduction in O this inhibition is the Magnesium in the chlorophyill
evolution was inhibited by heavy metals in table molecule. Consequently, cells accumulate
(1). Cd was also the inhibitoriest element amongprotophyrin and synthesis of chlorophyil is blocked
the tested metals; the lowest inhibition of ®as The effect of different concentrations of metals on
clear in 1 hr. Co was non effective at 1hr; howgver photosynthetic @ evolution showed a tendency
culture growth in the medium with the highest towards reducing the amount of, @volution by
concentration of metals showed a marked O alga in response to Co The magnitude of
evolution after 12 hrs. inhibitory action was found to increase with higher

metal concentrations.

Table (1): effect of Lc50 concentrations of testethetals on photosynthesis rate il®scillatoria omoenavalues are
means * standard error.

Metal O, evolution (mg/l).
1 hr. 12 hrs. 24 hrs.
Control 4.623 +0.183 8.620 +1.074 9.870+1.170
Co 3.950 + 1.831 3.471+1.175 3.130+ 0.670
Cd 3.640 + 1.137 3.110+1.021 2.810 £ 0.723
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Figure (1): Effect of different concentration of Cdalt on growth rate of Oscillatoria omoena
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Figure (2): Effect of different concentration of Cadmium on growth rate of Oscillatoriaomoena.
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