
J. Phytol. Res. 9 (2): 137'144, 1996

TROPHIC STATUS AND ECOLOGICAL EVALUATION OF

CHLOROPHYCEAE

N. SWARNALATHA* AND A. NARSING RAO

PhvcolosvandRiverEcologylab.,OsmaniaUniversity,Hyderabad'India'
lOlp""ir"", 

"f 
frfedicine, Division of Preventive Medicine & Nurition, College of Physicians & Surgeon's

oiC'oturntiu University, New York N.Y. 10032'

Nutrientstatus and ecologicalstudies ofChlorophyceaeintwolentic waterbodieshasbeen studied for aperiod

of two years. As compareri with volvocales and Zygnematales (desmids), chlorococcalian flora of water

bodies has shown a better representation with greaterbulk among the Chlorophyceae' The greatesl diversity

"*ii 
U.1dl, Banjara lake followed by O.U. semiperrnanent pond in whrch the water got dried up during

summer. The presence of certain Chlorococcalian genera are also considered "s 
the indices of eutrophication

of *ut"rUoai"r. Uesmids arebetterrepresented in O.U. pond whea compared to Banjara lake indicating fresh

water nature of water body.
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Introduction
Pearsalll concludesthatthe waters harbouring

green algea are different in chemical

composition than those favouring diabms

andblue-greenalgae in largelakes. Munawar2;

holds the view that this is also true with

respect to smaller bodies of water. According

to Round3, the presence of chlorophyceae in

eutrophic waters is due to their highernutrient

contents. The present work is aimed al to find

out the ecological factors which govern the

distribution and periodicity of vmious groups

of green algae in the water bodies under

present investigation.
Materials and Methods
Banjaralake is situated'in Banjara Hills of

Hyderabad city and O.U. grnd is situated in

Osmania University campus of Hyderabad.

The water samples were collected and the

sampling was don€ at monthly intervals tbr a

period of two yeam. Thc water samples were

analysed for the various physico-chemical

lactors by following standard meftods4s. I 00

ml of surface water sampleq were also

collected for the qualitative and quantitative

estimation of algae by following the drop

method of Pearsall et al.6 and as described by

VenkatesrvarluT.

Multiple Regression Analysis (MRA )

- A statisticat approach which was introducett

by Nageswar Rao8, has been employetl in

order to evaluate the relative importance of

various physico-chemical factors on the

growttr and developmeqt of chlorococcalian

genera.

Results and Discussion

The results of various plysico:chemical

factors aregivenin Table 1 & 2. The two lakes

are alkaline innature with pH rangesfrom 7.8

to9.8. Temperature fluctuatedbetween 21 to

33 degrees centigrade. An the physico-

chemical factors are in somewhat higher

concentration rvhen compared to O.U pond.

Volvocales are represented hY

Phttcolus lentialnris in both water bodies.

Pontlorinn, Gloeocystis and Sphuerocvsti.r

species are observed in O.U Pond.
Chlorrrcoccales are represented by the species

of Scenede smus, Tetraedron in both lake and

poncl. Apart fiom these, Banjara litlie is also

represented by species ot Dictl'o sp h0 er i ttltt,

Ankistrod esnrus, Kirchneri eli o, C o ela st rum.
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Pediastrum, Mbractinium etc. Desmids are

represented by three genera, Closterium,
Co smnriurn and P I e ur ot aenium.

In Banjara lake. simple correlation
analysis (SCA) reveals that except
bicarbonates, chlorides, silicates total and
dissolved solids, all are significant individually
at both 5Vo and l% level. MRA reveals that
D.O, organic matter and dissolved solids
together account for 25Vo variation in
chlorococcales (Iable-3, Fig-l). Griffiths9

' holds the view that higher concentrations of
D.O in water are favourable fol the
development of chlorococcal€s. Chloro-
coccales have attained their maximum peaks
during sunmer when the temperatures were
ftigh with tr]oderately high total solids in
Baqiara lake whereas the data was not
observed in O.U. pond as the pond got (ried
up diuing sunmer. Itis indicating that growth
of chlorococcales ismore orless connectedto
watertemperature. This is in accordance with
the observations of Rao10 and Singhll.
According to Roundl2, eutrophic lakes also
often have large summer growths of
chlorococcale s eg. P ed i a st rum, Sc ene de smus,
D icty o s p hne r ium, Cr u c i g e nia, Te tr ae dro n etc
which are aII observed in Banjara lake. These
are considered as the indices of degree of
eutrophication of water body. Eutrophic
waters are characterised by the species of
Microcystis, Oscillatoria etc which are also
observed in Banjara lake. This is in
concrrtrence wi& the observations of Patrick I 3

and Welch 14. Biological estimations otdegree
of eutrophication is more informative than
chemical detenninations3, whereas the other
pond which is free from Microcystis bloonr,
surnmer growths of chlorococcales andbetter
representation of desmids indicates
oligotrophic nature of water body. This is atso
in conformity with the observations of

The reason for the meagre
representation of volvocales in Banjara lake

could have been due to the.continuous blooms
of Microcystis, which was antagonistic to
volvocales in Banjara lake. Similar rend was
experienced by Seenayyal6. This is also
supported by PhiliposelT, who reported the
presence of largenumberof volvocales in the
fish ponds of Bengal when they are only free
fuom M icro cysris. In the presentinvestigation,
O.U. pond which is ffee from Microcystis
bloom supported somewhat better
representation of volvocales which extends
support to the above workers.

The poor iepresentation of desmids
could be due to eutrophic nature of water
body in Banjara lake. Vanoyel8'atributed
paucityof desmids in Belgium waters to their
eutrophic nature which is a complicated
expression in terms of organic matter, oxygen,
nutritional levels etc. Roundl2 also points out
that desmids are generally believed to favour
oligoffophic waters. This is supported by the
better distribution of desmids in O.U pond.

The total solids with their lowest
concentration supporled higher percenlage of
desmids and lower number of chlorococcales
in O.U. pond whereas Banjara lake with
modbratety high total solids has supported
lower nrmtber of desmids and higher number
of chlorococcales. Gonzalves' and Joshil9
observed a similar phenomenon during their
investigation.

O.U. pond supported somewhat more
number of desmids which were low .in
phosphates and nitrates concentration,and
somewhat higher concentration of phosphate
in Banjara lake has coincided with the lower
population of desmids. This is in concurrence
with the observations of Pearsall20. who while
working in certain English lakes, has
concluded that desmids occur in waters which
are low in nitrates and phosphates
concenlrations.

The pH of water seems to be another
factor.influencing the growth of desmid
populations. Strom2t, Froehne22 are of the
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Banjua late

Month

MeaJr

Rainfatl atmos. Water
in mm temp oC tempoC pH C0, HCq Ct D.O 'org,

matter

July 1987
August
September.'
Ogtober
November
December
Jaouary 1988
February
Maidr
April
May
June
July
August
September
October
November
December
Jmuary 1989
Febmary
March
Apnl
May
June

154.8

1 75.1

64,3

129.6
238;7

2.8

67.1
z.t

46.A

U.J

E0.7

28t.3
196.4

198.5

30.5

13.7

31.1

30.5

32.8
30.8
28.2
27,5
29.2
32.5

35.6
37.4
41,3

35.3
30.6
29.9
30,2
31.3

29.8
27.8
29.3
33.r
33.7
38.6
40,7

33.5

n
2.6

29
27
25
24
?8
29
29
30
31

77

28
29
29

29
26
1K

27
30
31

JJ

269.0
wtl
126,1
l?3tB
104.3

E7.8

71.3

9J.3
t3t;l

87.8

71.3
186.7

t53,7
87.8

115.3
i04.3
98.8

181.2
192.2

175.7

192.2

180,9

208.6
741.6

s.2
2.9
5.6
4.5
2.4
6,t
3.4
3:0
2,1
7.3
6.5
4,7

14.t
5.8

10.1

tL7
lL.4
4,6

t0.6
aa
8.1

10:1.
11
7.1

se.e
1.0

0,2
tn.5

E.8 48.6
8.8 2t.6
9.5 54.0
9.2 43.2
8.8 16.2
8.4 32.4
9.4 32.4

9,3 !7.8
9.0 37.8

9.5 43.2

9.8 32,4
8.9 32.4
8.4 21,6

9.2 43.2

9.0 32.4
9.1 42.2

9.2 48.5
8.8. ..37.S

9.7 810
8.5 32.4
8.3 32.4

8.2 32.4
8.9 48,6
9.5 86.4

191.4 - 6.5
105.5 5.2
92.5 7.2
70.2 5.2
46.2 8.6
55.8 5.8
78.1 6.4
70.2 6.2
87.5 6.2
92.5 i 1.8
89.3 t3.2

105.3 8.4
1i0,0 10.6
92j 12.6

76.5 10.6
68.6 ts.4
q4.\ 14.2
ELg 9.6
98.9 15.4
64.5 5.6

i08.4 9.0
119.5 16.4
121.6 2a.8
155.3 12.&

Ttvo Years average 77..7 9.022432.4 40.4 142.6 95.3 tO;2 " 62

Total
hardrcss

Total
. SoIiG

Dissolved

Sq-li.0s

Suspen

SolidCa Mg PO, 5ro,
July 1987
August
September
October
November
Drcembs
January i988
February
March
April
May
June
July
August
September
October
Novembet
December
January 1989
February
Mardr
April
May
fune

1 11.5

90.0
208.8
90.0
1t5.2
68.4
75,5
75.6
llt.6
100.8

82.8
169,2
136.8
115,2
90.0
93.6
75.6
111.6
14o.4
144.4
LM,8
154,8
111.6
136.8

1:0
,(l

4.0
tracer
6.0
NiI
2.U

3.0
2.0
3.0
5.0
1.0

i.0
2.0
3.0
11.0

14.0

6.0
7,0
7.0
5.0
3.0
3.0
2.0

traces
traces

Nil
0.1

traces

Nil
Nil
Nil
Nil
Nil
0.4
tracs
traces

Nil
0.06
0.1

0.1

0.1

0.1

0.1

0.04
0.08

1.0

0.06

1600.0
840.0 .

980.0
560.0
612.6'

5t2.6
5N.6
536,5
605.5
598.6
560.5
712.5
560.0
542.0

256.8

260.0
200.0 -
4&.4
520.0.
5210.3

562.0

592.0

563.0
752.0

935.0

.- 668.2
612.2
328.9
39o,2
trl,
340.8
353.0
398.2
1r) L
340.5
462.A

312.5
310.0
182.0
192.o
168.0
280.8
362,A

382.0
392.0
390.0
328.0
439.0

664.A

272.4
378.3
232.2
222..4

189,4

199.8

183.5

307.3

276i,2

22A.0

250.0
247.5
232,0

74..5

68.0

159.8

158.3
I 58.3
170.0
2fr2.i
235,0

113.0

34.5 7.3 0.30 .0.354

21.6 8.2 0.30 a.fi1
25.9 35.0 0.10 a.M3
?t.6 8.1 0.20 0.354
10.0 2t.8 0.10 . 0.i77
21,6 3.5 traces .0.088
17.2 7 ,8 haces 0.088
24.4 . 3.5 0.10 . 0.354
25.9. 11.5. traces 0.221
27.3 7 .8 0.20 0.1.7.7

25.9 4,3 0.10 0.354
302 22;7 010 0.2.65

37.4 10.5 tracs 0.171
33.1 7.S 0.1 0.177
30.2 3:5 0.1 0.088
28.8 5.2 Nil 0.265
23.0 4.2 0.20 0.132
33.1' 7.0 0.80 0.354
40.3 9.6 1.2 a.265
38.8 10.5 0.30 a.265
33.1 14.8 0.10 0.105
33.1 17.5 0.20 0.177
28.8 9.6 0.t0 0.221
28:8 15.? 0,10. 0.31Q

Two Years- a\refage
539.0 342.6

tt4,2 28.A 10.6 0.21 0.22 3,86 0.29 199.8
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Table 2

O.U. CamPus Pond

Month

lexpressed in PPM excePt PH & TenP)
Physico-Chemical Parameters

Mean

Rainfall atmos. Water

in mm temP oC lemPo C co, trc03 D.O org.
matte{

pH

July 1987

August
September
October
November
Decembet
JanuarY 1988

FebruarY
March
Ajrril
May
June

July
August
Septembet
October
November
Decenbel
JanuarY 1989

Fe.bruary

lvlxch
April
May
June

164.8
17< 1

64.3

t29."6

238.7

7.8

67.7
2.1

46.0
0,3

80.7

281,3
196.4
i s8.5

30.5

13.7

56.6
1.0
n,

127.5

31.1

30,5

32.8
1nt
25.2

27.6
29.1
32.5

35.6

41.3

35.3
1ilK

29.9

31.3

29.8

?7,8

79.3

33,1

38.6

40.7

335

7,4
8.0
8.4
8.4
8.4
8.,+

8.0
8,C

7.8

16.2
16.2

traces

16.2

10.8

tlaces
10.8

tfaces
t6.2

230,6
t53.7
98.8

t31.7
208.6
197.6
2r)8.5

til,2
2t4.1

357.4
295.1

24E.9
toA )
161,1

222.1
256.8
250.5
1A7.9

5.6
8.6
5,6
4.8
3.6
2.8
4.4
7.1

.:
7.1

5.2
5.6
5.il
3.4

1 1.!)

1i).4
13.6

11,8

2.3
1.1

3.7
4.8
6.3
2.5

0.55
3.15

r.25

264

750

300

100

250

2l
!t
27
26

4.8
{.}.7

2.r.)

5.{l
l,l
6,5

6. -1

7.1

26
28
28
26
28
22
25

26

7,8 fiaces

1.4 Nil
7.9 16.2

7.8 21.6

7,8 21,6

8.1 27.n

s,5 27 .i)

8.6 54.0
q.0 64.8

98.8 78.1

2q..6 15,1.1

Z5Z.(' 167.1

296.5 93.?

269.0 96.7

285,5 109.1

236.1 113.4

12r-,.8 132.8

163.1 163.8

8.025.932.4 19.3 r97.4 I'S4.3 6.49 3.54

Two Years average
't'7 ;7

Total
hardness

Total
Solids

Dissoh'ed
Solids

Suspen

SolitlFesioNo,F,MgCaMonth

57.6

791.6
all')

154.8
2t9.6
385.2
410.4

3{.i6.0
)1K 9.

17.7

t7,7
38.8

18.7

)r.6
116.6
l11' ?

77.7
27.3

3.5

60.4
43.7

26.7
40.2

27.7
37.6

27.1

38.5

0.08
0.04
a.76

c.44
i1,17

a.fi
0.26
0.17

1

6
8

8

8

6
5

5

4

0.4 9'76 698
692
612
502
348
368

340.2
342

t"

582

586
343
298
286
314
262

l+{

278
?28
228
l2ri

34

1.24

l7 1.8

16(.),8

112,2

30{).8

110

195

)14
?16

:18
2{)l
196

tt)1

July 1987

Augusr
Seplember
October
November
December
JanuarY 1988

FebruarY

Mrch
April
May
June
Julv
August
Septenber
Octobcr
November
December
JanuuY 1989

Fc1.ru iriv
lIircll

1.e9.0 2'1.6 29.1

3t,i.8 41'6 51'8

363.6 51,2 57 1

313.2 1116.3 11.3

.120.4 87.8 74.4

1i1.? 90.2 12.2

2&4.4 70.5 ' 26.2

212.4 30.2 33.3

230.4 311.82 31.6

0.2 920.2
0.1 940

traces ' 828

tracqs 38)
traces 492

traces 512

0,1 502 8

i' !*'

0.23 882,8

Nil 896,0

traces 438

0.02 512

0.1 512
().()6 49?

0.I 464

traces 4:1ll

{1.{18 5 I 3

NiI
Nil
0.40
0.30
0.20
c.10
0.10
Nil
0,1

-dried uP-

0.1 0,08 5

0.3 0.17 6

faces 0'08 12

0.1 0.26 14

0.2 0.17 8

0.4 0.44 8

0.2 0.35 7

0.1 0.08 4

0.1 0.17 3

- -dried uP-
API
, i,r'i

lune

Two YeLus average 269.1 53.7 ,1, I 0.15 0.2{l b.4 0.06 295.1 iril.l
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T*blo 3

Multiple regressiol analysis of physillchemical fetors onChlrrophyceae.

Marimtm factors present R2 F d.f Equation

141

Banjara Lake

rl!5, tE: xr'xr,f,6,1r xr,x,:
ir;;qf:&2, rr3, xr{, 15,

factors dropped
rr1 :. .trro 1;- ,'

I,,
Lixr:
[r '] - i.

factors retaiad ._;: i
f,!, xl' \, xr r9, \, trrz, xrn, xls,

7.t52,1 y=--183.5.+ 41.5 x, +-'4.4 t,
+ -1.0 x30,.29 x{0.234 ..
O,23 r.52.1.'.6+ -4.O l- ,

2.6 x, :6.8 x, + -9,7 x,o

+ -95 xr, -48.4r,r+ -0.1

xr3 +0.6 xro-t).3 x..-(1)

a.49
0.49
a,49
0.48
0.48
0.45

1.7

1.4

1.1

0.95 '.
a.77
a.57

. 8.14
: 9.15

10.12

il.ll
12.10.

',13.9 .

:

{,-pID(t'.T.np
Xrr-TS,Xr5;D.S.

x, - co"; X, {1, Xr- D.0. X7 -0.M Xs -T.H. &.*Ca, X,n

:'
+ - Significant at 5% levet.
*,- Significadtat Lgolevel, . ;

Tahle 4

O.U, Carnpus $nO Muhiple regr*sion amtysis of physiio-chCmiral lactors ,,n ('hhrrr rphlct ae

Maxi rum factors preseut Equution

xP rl, rr,:x4, qJ(6' f,?' xs, xe,

x!0, xll, lt2, xl3;:xui xtj, ': 
=."',

:

facttrs &oppd
x-
x.

X:

xl r '
rr. r'j

'.!:

X,,

x,, '_

t :: ::]
\.(,, , ;

:.rikrrs rctiineJ : ir:
x ,, t(i. xl

y=74.7 + -2.t) rr + -0.6 K,+
-tJ.9 x3 + .3"ra + 00.6 xr+
-0.6 x^ + 4.8 x-+ -11.5 x"+
28.5 x, + -0,4 x*+ 72.5 x,, +
-75.2 irr+ -2.61rr+ -0J.lg1 x..+
0,6 x,, ---(I)..

o.98 995.4,

458.7

271.7
156.?

90.1

45.4

23.1

13.0

8.8
6.2
2.1

0.81

0.34

1.15

0.98
0.98
0.98
0,n
0.96
0.94
0,92
0.91

0.91

11.82

0.71_)

0.-59

2.14
3.13

' 4.tz
5.11

6.1r)

7.9
8.8
9.7
10.6

'il5
12.4

I 3.3

\\
" - Slgnificlot at 5''rl ltr r
'1 - Stgnriicrnt lt 11 lc'
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ooinion that acidic waters support rich desmid

ii"r". m" pn was always less in o Y.p:'9
when compared to Banjara tt" Yltfo.,t:
ninnt, *tAine. According to Brook"' me

nriut".t tp""ies diversity of desmids has been

il;be,d for rvaters of low alkalinity' This

conforrrs the present data of low pH and

i"i"t J".*iosin o.U pond whereas high pH

urrJpoot ttp*sentation of desmids in B anjara

lake.
All the physico-chemical variables

togetler u""oont for 989o of variation in

."nioio"o""rrian flora in O'U pond' Though

tn" O"o.ity of this algal flora is less' it has

,no*o nigner percenage because ol lt::
number of observations and more number or

;;;ll"t in oU Pond' MRA revealed that

Ui.arUooater; totathardness' magnesium and

*ih*,"t couiO conuiUute 594o variation in

O.U. pond (Tabte-4, Fig-2)' . .a .. -- ^c
To sum uP the distribution ot

chlorococcales, it can be said that they are

,Jtrv ionu"oced by temperaore and total

solid content of water' The large summer

gi"*O. of chlorococcales and parrcity of

ilildt in Banjara lake indicate eutrophic

"ut*" 
or watei body' In O'U' pond better

,"prer"ot^tioo of desmids and which is ftee
-fr[m 

af gA Uboms indicate oligotroply' lt"l
the forigoing account' it is clear that bottt

*"*t"Ai"t Oiffered in the concentration of

;;il PhYsico-chemical factors which

plouuurv^u&ount for the variation in the

Ip".i"t'"o-position and density of flora

because the physico-chemical factors are more

intimately connected with algal flora'

especially in lentic environments
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