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ABSTRACT 

Algd bioassays were perfomed to eval~iate the toxic 

effect of Mercury on Anabaena jlos-aqtiae, Scenedsmz~~ 

quadrica~ida and Nile water nlgae. the results showed that 

the inhibitov effect of Merc~iry increased in the following 

order: 

Scenea'esniii; > &abaena > Nile water algae 
- -- 

Clear changes in domenancy and diversity of 

natziral phytoplankton took place and Cyanobacteria were 

the most tolerant group. Statistical cwalysis showed a 

highly signijcant relationship between meraiv 

coi~centmtion and algal growth. Merc~iry is highly 

acc~imdated it7 Nile water algae. 



INTRODUCTION 

Mercury is the most toxic metals in the non-essential group. 

Mercury compounds are used in electrical equipment, paints, 

thermometers, fungicides, as preservatives in pharmaceuticals and 

cosmetics (Berlin 1979). In, Egypt chlorolkali plants in particular are 

notorious sources of mercury pollution. One example is plant located in 

the surrounding complex at El-Max, west of Alexandria, Egypt (El- 

sokkary, 1989). In El max Bay, the average Hg concentrations were 

found to be 34*12 ng/L in dissolved from, 7M25 ng/L in particular 

form to be 20A12 pg/g in sediments. The objectives of this study are: 

(1) To assess the toxic effects of mercury on two isolated algal species, 

as well as natural phytoplankton assemblage (2) To asses the effect of 

mercury on the changes of diversity and dominance of Nile water algae 

and its accumulation in the produced biomass. 

MATERIAL AM) METHODS 

A unicellular green algae Scenedemtrls qradricauda and 

filamentous Cyanobacterium, Anabaena flos-aquae were chosen for 

the bioassays. The test organisms were isolated from Nile water and 

transferred into the standard culture media, namely, the Algal Assay, 

Procedure Bottle Test (US EPA, 1971) for Scenedesnnrs and the 

modified Watanaba medium (El-Nawawy 1 95 8) for Anabaena. When 

the organisms reached the logarithmic phase they were introduced into 
oplankton were 
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assayed to determine the effect of mercury on the dominance and 

diversity. Mercury was introduced to the culture as mercury chloride 

(Hg ClZ) at different concentration namely. 0.02, 0.05, 0.1, 0.2, 0.5 

and 1.0 mgL. 

Toxicity bioassays were performed under controlled conditions, 

using the change in chlorophyll" "a" concentration as an indicator of 

mercury toxicity. Bioassay flasks were incubated at 24kZ°C for 

Scenedesm~/s and other freshwater algae, and 3 0k2OC for Anabaena. 

Continuous exposure of the system to fluorescent light (26000 Lux) 

was allowed. Flasks were shaken once per day to prevent clumping for 

the cells. From each flask a known quantity of test media was filtered 

through a 0.45 pm membrane filter to determine chlorophyll "a" in 

terms 1 using methanol METHOD (Fitzgerald 1971) for test 

organisms and APHA (Standard Methods 1992) for natural 

phytoplankton. 

Changes in the pH-values over the course of this study were 

recorded. Experiments were generally run for 10-days, this being a 

period designed to allow good growth but not long enough to cause 

nutrient shortages even in the control . 

Atomic absorption cold vapour technique (EPA 1981) was used 

for mercury determination in the harvested algae (after7-day exposure 

time). 
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RESULTS AND DISCUSSION 

Effect of Mercury on Scenedesmus Growth. 

The results obtained (Figure 1) showed that slight variation in 

Scenedesmrls growth at 0.02 and 0.5 mg/L mercury when compared 

with control. The maximum algal growth was 91.8% and 89.2 %of 

control (Figure2). 

Inhibition levels increased with increasing mercury 

concentrations for 0.1 and 0.2 mg/L mercury especially during the first 

three days. then gradual increase in chlorophyll "a" content took place 

with maximum biomass 107% and 80% respectively. The inhibitory 

effect was clear at 0.5 and 1.0 mg/L mercury. Also, the specific growth 

rate of scenedesmus decreased by increasing mercury concentrations 

and reached zero at 0.5 and 1.0 rn& mercury. 

Rai. et al., (1981) showed that the specific growth rate of 

Choreih wilgnris decrease from 0.41 5 to 0.175 at 0.1 and 0.8 mg/L 
mercury. Trevors (1 980) recorded that mercury at 1.0 mgL inhibited 

the total growth of Ankistrodesmt/s bratimi. 

Effect of Mercury on Anabaena Growth. 

The growth pattern of Arrabaerra in the presence of mercury is shown 

in (Figure 1). No clear variation in A~iabneim growth at 0.02 mg/L 

mercury compared to that of control. The alga growth was slightly 

affected by 0.05, 0.1 and 0.2 mg/L mercury. When Arlnbnem 

subjected to 0.5 and 1.0 in_& meri;ury sharp decline in alga growth up 

to the 2nd days took place, after which the alga recovered with 

maximum biomass 44,3% and 6.3% of contrd respectively (Figure 2). 

5 0 
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Fig(la,b) Effect of Mercury an the Algal growth 
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In addition the specific growth rate of Arlabaena increased fiom 1.3 to 

1.75 by increasing mercury concentrations (Figure 3). Strattan et d., 
1979 found that mercury causes cell Lysis in the blue-green alga 

At~ahner~n inaeqlialis when used at concentration of 2 mgL. Lower 

level still induce the visible leakage of cellular contents, leaching to the 

general inhibition of growth, photosynthesis and nitrogenase activity. 

Cell Lysis appear to be the primary toxic effect of mercury in this 

organism. 

Effect of Mercury on Natural phytoplankton. 

1-Algal growth. 

Natural phytoplankton were subjected to the same previous 

concentrations of mercury. From (Figure 4) it can seen that no clear 

variation in algal growth at 002 and 0.05 mgL mercury. Inhibitory 

effect on algal growth up to the 2nd day was noticed at 0.1 and 0.2 

mg/L meercury. However the tolerant algae species revealed high algal 

biomass in the successive days of exposure. Marked inhibitory effect 

was recorded up to the 4th day when mercury concentration increased 

to 0.5 mgL mercury. After which gradual increase in algal growth 

took place and increased by 80% of control. Sever inhibitory effect was 

detected when natural algal flora exposed to 1.0 mg/L mercury. 

Although, the maximum specific algal growth increase by 

increasing mercury concentration and reached its maximum at 0.5 

mg/L mercury (Figure 3). 

Kuiper et ai., (1 983) found that mercury significantly inhibited 

phytoplankton at 2pg/L mercury and Marshall ad., (1 98 1) recorded 

that mercury at 4pg/L significantly inhibited the primary productivity of 

natural lake phytoplankton. In contrast Mora and Fabregas I980 stated 

that mercury (0.15-20 m@) inhibited the growth of marine diatom, 

Ni fzschia acictdaria I 

I 
I 
! 

53 I 
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2- Changes in algal community structure 

To correlate changes in algal community structure with mercury 

concentrations, regular microscopic examinations of algal populations 

were carried out. The results obtained showed that the initial flora were 

characterized by three major groups, namely Chlorophyfa, Cyanophyfa 

and Baci//ariophyta. Diatoms represented the most dominant group, 

present in high numbers exceeding the other two groups. The most 

dominant genera were Cyclotella and Melosira. A good diversity of 

green algae were detected and Ezrdoriim was found in high quantity. 

~ ~ a i l ~ ~ h ~ t a ,  Coelosphaeri~rm and Cyliridrospermum were pre&nt in 

considerable amount (Tabe 1). No clear changes in the diversity of 

green algae was observed at the concentration of 0.02 and 0.05 mg/L 

mercury. When increasing mercury concentration from 0.1 to 1.0 mg/L 

mercury, the total number of species reduced from 3 1.2% to 68.7%. 

All investigated mercury concentrations reduce diatoms species by 

50%. Blue-green alga Oscillatoria was the most tolerant species 

present in good quantity nearly at all mercury concentration. 

Mercury accumulation 

Mercury accumulation increased in the following order: 

Nile water algae > Anabaena > Scenedesmzrs 

and the average was ! .6, 1.1 and 0.3 pg/g mercury for NIle 

water algae, Anabner~ and Scenedesm~rs respectively. 
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Statistical Analysis of the Resuits 

Availabie data in terms of chlorophyll "a" were subjected to the 

regression formula (Ezakel and Fox 1959) to veriFy the relation 

between mercury concentrations and algal growth of Scenedesm~~s, 

Anabaena and natural flora. The regression lines recorded in Figure (5) 

revealed that a highly significant relation exists between mercury 

concentrations and chlorophyll "a" content. 

CONCLUSIONS 

The results indicated that Nile water algae has high ability to 

tolerate and accumulate mercury than the two isolated organisms. The 

inhibitory effect of mercury was in the following order: 

Scenedesmrrs > Arlabaerla > Nile water algae. 

Generally, the pure cultures and natural phytoplankton were 

almost equally sensitive to high mercury concentration. 
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