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SUMMARY

The water quality and seasonal dynamics of toxin producing algal species were explored in order to evaluate the possibilities
of qualitative and quantitative analysis of varied pollution level of two ponds(Kajrahwa pond and Seth pond) at Kajgaon,
Jaunpur. Physico-chemical analysis of two ponds has been made seasonally. Twelve (Microcystis sp., M. protocystis, M.
incerta, M. aeruginosa, M. lotoralis, Oscillatoria sp., O. limosa, O. princes, Lyngbya sp., L. majuscula, Anabaena sp. and
Nostoc sp.), cyanobacterial toxin producing algal specieswereisolated from both ponds. Of these, six species (Microcystissp.,
M. protocystis, M. aeruginosa, M. lotoralis, Oscillatoria limosa and Anabaena sp.) were found to be permanent dominant
water blooms in all seasons under physico-chemical conditions. Correlation-coefficient was employed to see the relative
importance of various physico-chemical variables on the dynamic abundance of toxin producing algal speciesin both ponds.
Both ponds were found to be moderately polluted and showed a trend of increasing eutrophication. Possible correlations

existed between algae and nutrient.
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he presence of heavy blooms of toxic cyanobacteria

has been experienced worldwide (Sivonen et al.,
1990; Carmichael, 1994). Cyanobacteria exhibits
remarkable physiological, morphol ogical and biological
adaptation and diversification in response to global
evolution change, including the devel opment of amodern
day toxic biosphere.

The presence of toxin producing cyanobacteria in
surface water used as drinking water or for recreational
purposes poses a hazard to human being but has long
been neglected or at most been treated on alocal level.
Scums of cyanobacteria accumulating along the shores
of ponds and lakes also present a hazard to wild and
domestic animals (Frazier et al., 1998). Providing the
human population with safe drinking water is one of the
most important issuesin public health and will gain more
importancein the coming millennium.

The community structure and abundance of
planktonic al gae are dependent on the physico-chemical
nature of the water body. Study of planktonic algae is
essential as changes in the physico-chemical make up of
the water is reflected by them in terms of either change
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in the type of association or dominance of a particular
Species.

In bodies of water the most recognised causative
factorsfor cyanobacterial occurrence are eutrophication,
warm water, temperature, high light intensity and stable
weather conditions. Surveys of these water blooms have
shown that 25 to 95 per cent of them are toxic (Baker,
1994 and Sivonen et.al., 1990; Baker and Humpage,
1994).

Theimportance of thealgal distribution particularly
their response to environmental changes and nutrient
fluctuation is important to understand the factors
influencing rise, fall and changein algal dynamic and to
study the effect of anthropogenic pressure upon aguatic
habitats (Sharma and Sharma, 1992; Harikrishnan et al .,
1999).

Some cyanobacterial species have been proved to
be as diagnostic field test on which major water
management practi ces, pollution studiesand water analysis
can be keyed. The subject of our work was to study the
dynamic pattern of cyanobacterial species in the water
ponds receiving different levels of polluted water. Since
the studies are meagre therefore, in the present study an
attempt has been madeto examinethe distribution of toxin
producing algal speciesand itspossiblerelation to nutrient
influx intwo ponds of thisregion.

MATERIALS AND METHODS
The present investigation was carried out in two
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ponds|[K g rahawapond(A) and Seth pond(B)] of Kajgaon,
Jaunpur. Physico-chemical and biological characteristic
of both ponds were studied seasonally, Summer (February
- May), Rainy (June - September) and Winter (October -
January) of the year, May 2008 to June 2009. Water
samplewere analysed for different physico-chemical and
biological parameterswith the help of standard methods
(APHA, 1999). The bloom forming algal species were
collected from two ponds (A and B) in acid washed
plastic bottles and preserved in 5% formalin separately
and seasonally. One litre of sample of each pond was
further collected in polythene can and in them 5 ml. of
Lugol’s solution was added for settlement of algal species.
For quantitative enumeration of algal species Sedgewick
Rafter (S-R) counting chamber wasused. 1 ml. of sample
of themwastransferred to the counting cell and examined
under a compound microscope. The total number of
different algal species encountered were converted to
their number per cubic meter and identification of algal
dynamic species were done with the help of standard
reference (APHA, 1999). Correlation-coefficient was
done between toxin producing algal speciesand nutrient
influx for thereality and significance of theresult.

RESULTS AND DISCUSSION

Dataonimportant physico-chemical parametersand
distribution of toxin producing algal speciesin both ponds
(A and B) are given in Table 1 and 2, respectively. The
correlation coefficient (r) values between physico-
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chemical characters and toxin producing algal species of
pond A and B have been presented in Table 3 and 4,
respectively.

Table 1 representsthe range of water characteristics
of A and B pond throughout the study period. In the
present i nvestigation, temperature, pH, transparency, DO,
BOD, total hardness, total akalinity, Calcium, Magnesium,
Chloride, Sulphate, Free-CO,, TDS, Nitrate, Nitrite and
Phosphate of A and B pond ranges from 22.90-27.67 and
23.89-26.70, 7.32-7.79 and 7.54-8.03, 12.35-15.83 and
12.35-16.03, 6.61-7.83 and 3.96-5.53, 78.73-108.42 and
91.07-131.68, 123.38-177.61 and 155.25-229.25, 115.83-
142.06 and 152.53-179.50, 4.82-5.12 and 3.14-5.16, 6.37-
7.98 and 4.52-5.38, 5.63-10.89 and 9.98-15.54, 1.66-2.83
and 1.86-2.80, 12.63-13.23 and 11.87-13.78, 188.86-285.48
and 219.00-333.90, 1.39-2.95and 1.91-3.29, 1.15-1.72 and
1.37-2.31, 1.04-2.27 and 1.42-2.29, respectively.

Present study revealed that nitrogen (nitrate and
nitrite), magnesium, cacium, sulphateexistedrichly inpond
A. The concentration of nitrate, phosphate, sulphate, total
axalinity, chloride, TDS exceeded the permissiblelimits
in pond B and showed high eutrophication.

Twelve toxin producing cyanobacterial algal
communities were identified (Microcystis sp., M.
protocystis, M. incerta, M. aeruginosa, M. lotoralis,
Oscillatoria sp., O. limosa, O. princes, Lyngbya sp., L.
majuscula, Anabaena sp. and Nostoc sp.) in pond A
and B (Table 2).

Amongst 12 toxin producing algal species, Six species

Table1: Physico-chemical characteristic of two ponds, Kajrahawa pond (A) and Seth pond (B)

Parameters Summer Season Rainy Season Winter Season
A B A B A B
1. Temp. 27.67+1.76 26.70+1.56 25.90+2.11 26.70+1.80 22.90+1.08 23.89+0.66
2. pH 7.79+0.37 8.03+0.50 7.32+0.57 7.54+0.48 7.60+£0.27 7.70£0.34
3. Transparency 15.83+0.88 16.03+0.98 13.60+1.60 12.99+1.40 12.35+0.96 14.44+0.76
4. DO 6.61+1.08 3.96+0.95 7.67£1.47 5.53+1.07 7.83+1.08 4.72+0.38
5. BOD 108.42+6.68 131.68+3.92 92.57+6.44 107.29+4.00 78.73+5.94 91.072+2.54
6. Total hardness 161.10+3.87 173.20+5.57 177.61+5.60 229.25+5.42 123.38+2.63 155.25+2.35
7. Totd alkalinity 142.06+3.35 179.50+1.65 115.83+3.44 160.52+3.31 117.92+1.70 152.53+1.62
8. Ca 4.82+0.78 5.16+0.30 5.07+0.88 3.14+1.11 5.12+0.14 3.31+0.29
9. Mg 6.37+0.88 4.98+0.85 7.98+0.58 4.52+0.91 4.49+0.43 5.38+0.34
10. Chloride 7.10£0.17 11.45+0.38 10.89+0.41 15.54+0.61 5.63+0.07 9.98+0.25
11. Sulphate 2.83+0.35 2.80+0.52 1.66+0.10 2.49+0.22 2.02+0.28 1.86+0.14
12. Free-CO, 13.02£1.41 13.78+0.63 12.63+1.57 11.87+0.98 13.23+1.05 12.75+0.47
13. TDS 247.15+9.41  24450+10.89 285.48+11.98  333.90+9.63 188.86+6.82 219.00£7.51
14. Nitrate 2.95+0.15 3.29+0.29 1.93+0.35 1.91+0.59 1.39+0.09 2.06+0.08
15. Nitrite 1.33+0.21 1.37+£0.20 1.15+0.31 1.87+0.46 1.72+0.04 2.31+0.11
16. PO, 1.04+0.313 1.42+0.40 1.66+0.10 1.88+0.95 2.27+0.10 2.29+0.31

Except temperature, pH and transparency all values arein mg/l (Mean £SEM of three replicates)
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Table2: List of toxin producing algal speciesrecorded from pond, Kajrahawa pond (A) and Seth pond (B) (cell/ml.)

Algal species Summer season Rainy season Winter season
A B A B A B
1. Microcystis sp. 7900 8346 4046 4600 4456 6772
2. M. protocystis 3829 4306 1220 1204 1008 1280
3. M. aeuroginosa 7827 7982 4040 1709 1606 4812
4. M. lotoralis 2990 3040 4870 1208 1120 1272
5. M. incerta 2746 2840 890 614 572 980
6. Oscillatoria sp. 2126 2640 1102 1204 978 1398
7. O. princeps 2218 2460 806 890 872 1209
8. O.limosa 2438 2638 1780 1760 1460 2084
9. Lyngbya sp. 1843 2026 1274 — 756 780
10. L. majuscula 1289 1828 — — 756 714
11. Nostoc sp. 780 864 414 878 782 878
12. Anabaena sp. 2426 2872 772 877 982 1010

Except temperature, pH and transparency al values arein mg/l (Mean £SEM of three replicates)

Parameters a b c d e f g h i i k |
1. Temp. 0.96 0.91 0.86 0.62 0.48 0.92 0.42 0.71 0.41 0.41 0.51 0.50
2. pH 0.84 0.85 0.87 0.78 0.12 0.39 0.22 0.32 0.21 0.31 0.20 0.41
3. Trans. 0.40 092 0.60 0.70 0.81 0.96 031 051 041 0.41 0.91 0.41
4. DO 098 -1.34 081 0.91 0.81 -1.00 071 071 060 0.12 0.79 0.79
5. BOD 0.84 0.91 0.75 0.65 0.78 0.68 -101 -191 -112 0.32 0.81 -1.98
6. Total hardness 0.69 059 0.89 0.12 0.59 0.68 041 062 050 0.39 0.89 0.41
7. Tota akalinity -105 -1.06 -191 057 0.12 -1.01 012 021 o021 0.40 -1.08 0.48
8. Ca 0.84 001 034 0.09 0.84 0.44 021 041 0.28 0.40 0.41 0.49
9. Mg 0.97 082 061 0.68 0.79 0.71 031 051 041 0.38 0.71 0.38
10. Cl 0.82 071  0.98 0.92 0.61 0.83 014 034 041 0.28 0.85 0.39
11. SO, 178 -131 -187 -1.78 0.78 -1.78 021 031 031 0.29 -1.98 0.36
12. CO, 0.48 069 0.64 0.84 0.68 0.76 029 068 031 0.28 0.64 0.31
13. TDS 0.64 065 0.84 0.84 0.81 0.94 031 061 030 0.31 0.91 0.41
14. Nitrate 0.91 097 -192 -1.02 -1.92 0.31 -141  0.62 0.43 0.47 -1.82 0.40
15. Nitrite -1.44 0.71 0.93 -1.09 0.31 0.31 -180 0.70 0.60 0.51 0.81 0.61
16. PO, 0.81 090 0.78 0.31 0.81 081 -131 022 o041 0.51 -1.08 0.61

a- Microcystis sp., b - M. protocystis, ¢ - M. incerta, d - M. aeruginosa, e - M. lotoralis, f - Oscillatoria sp., g - O. limosa,

h - O. princes, i - Lyngbya sp., j - L. majuscula, k - Anabaena sp. and | -

(Microcystis sp., M. protocystis, M. aeruginosa, M.
lotoralis, Oscillatoria limosa and Anabaena sp.) were
found to be dominant speciesand its numerical abundance
(cell/ml) wasrelatively high throughout the study period
inA pond than B pond. Thesetoxin producing algal species
formed a permanent green bloom over all seasonsin B
pond whileA pond exhibitsin summer season only. This
trend was comparable with the other ponds (Shukla et
al., 1989). Due to abundance of chlorophyceae algal
species, A pond exhibits green blooms in rainy season
only. In B pond, the dominance of cyanophyceae (blue
green algae) ended abruptly in rainy season. Thereafter
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Nostoc sp.

in winter season, Bacillariophyceae and later (summer
season) green algae registered dominance. This is
comparablewith theresults of Suvaranaand Somasekhar
(2000) in other pond. It iswell known that higher organic
matter and low DO influence the periodicity of
cyanophyceae and promote their blooms. Thiswas true
at B pond, not in A pond. The numerically richness of
species in B pond is due to inflow of sewage rich in
organic matter and also nearby water outlet system
pollutants discharged from a nearby waste water outlet
system. It isof thesimilar situation in aeutrophic lake of
Hidenvesi, Southern Finland and K uttand wetland, Kerala
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1. Temp. 090 083 091 099 08 08 061 08 010 031 062 061
2. pH 00l 094 091 008 042 090 041 061 008 041 041 048
3. Trans. 093 094 093 08 012 099 039 049 010 031 043 041
4. DO 052 08 08 071 099 072 061 08l 020 032 077 041
5. BOD 099 092 099 064 098 09 028 047 029 031 038 039
6. Total hardness 063 073 073 092 073 09 081 092 041 020 08l 061
7. Tota akalinity 097 065 -124 056 041 099 042 052 011 060 061 078
8. Ca 083 -116 093 054 012 078 064 078 009 018 071 041
9. Mg 057 061 097 098 037 091 041 051 010 029 057 041
10. Cl 062 072 078 078 098 092 041 061 025 031 053 039
11. SO, 074 099 098 072 098 071 061 012 023 031 061l 072
12. CO, 056 088 056 099 056 09 08 098 036 041 091 098
13. TDS 063 049 063 055 092 021 091 091 041 057 071 061
14. Nitrate 082 099 08 023 097 09 050 -1.70 010 060 -1.60 029
15. Nitrite -119 089 -1.09 074 049 08 060 -1.12 009 021 060  0.60
16. PO, 099 091 099 096 08 091 021 -110 099 031 -1.31 087

a- Microcystis sp., b - M. protocystis, ¢ - M. incerta, d - M. aeruginosa, e - M. lotoralis, f - Oscillatoria sp.,
g- O. limosa, h - O. princeps, i - Lyngbya sp., j - L. majuscula, k - Anabaena sp. and | - Nostoc sp.

(Tallberg et al., 1999 and Harikrishnan et al., 1999).

The occurrence of Anabaena and Lyngbya sp. were
appeared during mid-December to mid-May and reached
maximum blooming in June in both ponds, then
subsequently it decreased and minimum value observed
in rainy seasons in B pond, while in A pond, minimum
valuewas observed inwinter season. Thissimilar pattern
was observed in other water bodies (Samantaray and
Padhi, 1999).

Two species of moderately bloom forming toxin
producing algal species (Nostoc and Lyngbya
maj uscula) observed in both pondsall over season while
L. majuscula were found to be only inrainy seasonin A
pond.

The correlation-coefficient (r) between physico-
chemical parameters (temperature, pH, transparency, DO,
total hardness, TDS, calcium, magnesium, etc.) and ten
toxin producing algal species showed positive correlation
in both ponds. Microcystissp. and Oscillatoria sp. failed
to show positive correlation with dissolved oxygen.

BOD existed positive with all toxin producing algal
species in both ponds while Oscillatoria sp., O.limosa,
Lyngbya sp. and Nostoc sp. showed hegative correlation
inA pond.

The important nutrients which affect the growth of
nine toxin producing algal speciesis nitrite and showed
positive correlation with Microcystis sp., M. protocystis,
M. incerta, M. lotoralis, Oscillatoria sp., O. princes,
Lyngbya sp., L. majuscule, Anabaena sp. and Nostoc
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sp. in A pond. Others, except Microcystis incerta and
Oscillatorialimosa toxin producing algal species showed
positive correlation in pond B with nitrite.

Correlation-coefficient between phosphorusand 10
toxin producing algal speciesshowed to be highly positive
in A and B pond while Oscillatoria princeps, Anabaena
sp. and Oscillatoria limosa and Anabaena sp. showed
negative correlationin pond A and B, respectively. These
trend showed phosphorus in different forms causing
explosivegrowth of toxin producing algal speciesleading
to eutrophication. Similar observations were made by
Parimalan et al. (1994).

Twelve toxin producing algal species behaved
differently towards changesin the proportion of chemical
components and seems to be adapted to a wide range of
environmental conditions. Asdiscussed earlier, moderate
amount of higher DO, low organic matter, nitrate and
phosphate are required by speciesfound in A pond while
thosein B pond are adapted to eutrophic amount of these
parameters, exhibited higher nitrate, phosphate and
organic matter requirement and survived at low dissolved
oxygen.

The study indicatesthat the high nutrient and pollution
loaded ponds|ead to devel opment of toxin producing algal
speciesin both ponds. This may have severe ecological
consequences in long run if proper regulatory measure
are not taken. More effective technology for waste
minimi zation and waste water treatment are needed. The
result showed that A pond is moderately polluted and
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showed a trend of increasing eutrophication through

various anthropogenic activitiesin the surrounding area.
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