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Lirnnologicalstudies ofafiesh*aterpondwas carrie.d,outforaperiodoftwo yearswith.refe.rencetophysico

clirfideal.Lhrracterbticsofrrarer ard,qualftative and quantitative."nslysis.ofp!rytrtslad6on, especially algae.

Tho watoris.nqt.pollutedzu"allrrhe pfiy"sicochamical factors are withinthe.stipulared:tolorence.limits except
total hardness of water. The flrytqtankton density and diversity of the pond is less and the observed algal

sBecios.also,repesontfnxfr weterbody: Thepond issemi.perrnarentin whichttle,watergels.driod:upduring,
sumner.
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Introductiou

Water, is oae of : ttiG moEt vital, factors.in the

existence of living :organisms,'Water'csvers

abowTA%a ofiearth, of w&ich,more than;.959o.

exists in oceans. A very less 4nrountofwatBr

is present in ponds, lakes ard rivers which

cornprise our. most valuablo resourees. The

study of fresh water biology is. important

since.all.aquatic organisms.ar€ reliated:in one

way or,the other with food.fishes which.forr,r

one end.of the aquatic foodrweb, Thepresent

study was designed to study the periodicity

and the factors.affecting the distribution:of

different groups of algao.

Materials and Methods

The present pond is siktated in Osmania

University campus, of Hydera.bad,city. Water

samples, were couected. a& monthly intewals

for a period of two yea$. The wats.rrsarnples

were analysed for the various physico-

chemical and phycological pammeters by

following tho sandard mothodsl'2. For the

quaititative estirution. of alggs the drop

method,of,P-ears all,, et aJ,3 M,,asdesoibed by

Venkates$/adrf, was followed- To,lcnow the

relative, importance oJ v,arious. physico-

chemical factors on, the growth and

development of.i diff,er,ent, grQups of. algaE, a,

staristical approach, Multiple Regression

Analysis (MRA),has' beem employ€d.

Results: ard: Disctgpion

The co,ncentrations of' differant phypico-

chemical factors are given.in Table I along

with thEir averagevalues. pI{, bicarbonates;

chlorides, dissolved oxygen and calcium,are,

inmoderate concentrations with the average

values of 8, L92:4, 194.7, 64., 53,7 ppm

r€spectively. Organic matter, iron and

ptosphates are inlow coneemteations, whereas

total, hardrpss and sil,iea$e$ ,lre .irr] h-ig.h

concentration with the average valuesof 269. I

and: 6.4,ppnr .respectively.

Fo,ur. gro,ups, of. &Igae were
encountered. of them,, cyanobScteria
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dominated over olher groops of algae.

Chlorophyceae occupied an intemrcdiate

position in this respeqt. Euglenoids are very

scantily represented (table 2).

Factors affecti*g the distribution of

Q ano b acte r ia; Multple Re gresion fuialysis

(MRA) has begn revealedthatpH, carbonates,

bicarborates, dissolved oxygen and calcium

are. the factors responsible fot,5%,29o,1Vo,

2%,16%o of algal variance respectively.

However, nitrates, total solids and dissolved

solids are the minimum variables required to

explain the variation to the maximum extent

in a statistically significant manner i.e., 587o

(Equation-2,Table 3, Fig. 1).

Factors affecting the distribution of
diatoms: MRA reveals that all the physico-

chemical factors together could explain the

variation in diatom number to the extent of

7 6% (lable4). However, calciurL total solids,

and totat hardness, nitrates and silicates are

more impogant as is evidenrfronr th'e trajor

drop in R2 value in the step down regression

aruilysis'(Fig .2). A unit change in calcium

corrcentration could bring about a change of

183 units in diatorr number. Nitrates account

for E7a v-ariation in diatomnumber. -

Factors affeating the distribution bf
Chtorophyceae: All the physico-chemical

variables together accomt for 98% variation

in algal number in MRA (Table 5). In Simple

Correlation fuialysis (SCA), except chlorides,

total solids and dissolved solids, all are

significant individually at both SVo and l4o

level. Itrowever, MRA' revealed that

bicarbonates, total. hardness, rugnesium and

silicates could contnbate 599o variation iri

algal number (Fig. 3).

In this pond, pH was always alkaline

and it could brring about 57o variation in

cyanobacteria. It is supported and well

documented that as a group, cyanobacteria

have distinct preferenee to alkaline waterss.

Blue-greens and oxygen showed a direct

correlation and this'showed &eir etficiency tr:

produce oxygen during their photosynthetic

process. This is in confinnity with the

observations of Esther Cynthia6. Temperahre

and total solids are responsible for a major

change in the variation ofblue-greens.

The highest peak of diatoms was

attaineddrning wintermonths and ha^s shown

anegative relationship with temperafife. Two

diatompeaks of considerable dimensions were

observed during March 1988 and October

1988.

The diatoms were present in guxl

numbers both before and after the pond got

dried up durtng summer (Table 2). Royi and

7-afaf hav e r eported larger number of diatom s

during winter season when the temperatures

were low in fresh waters. The preseni data

extends support to the above investigators.

S ilicates are high and accoun tfor 7 Vo v ariatkn

in diatom number. It is an established fact that

waters with high silicates normally give

diatom maximae. Diaoms prefer carbon in

the forrr of carbonates contributing 79i'or

diatom variance.

Volvocales are somewhat better

represented when the dissolved oxygen aml

pH were high. Iyengarro conctuded that
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Table 1

t7

O.U. Cqurpond

Raidall
lM inmm

Physico - Clremical Paramet 16

Mean
atmosp Wat€r
temp C' temp C' pH

(expressed in PPM eoept pH & Tctrlp,)

-HCO3 Cl' D.O 0rg. mtttercor

hlt l9t7
AI'rr
S.?a!Eb€r
OrtDcr
!bwdcr
Dcccnber
hsy 19t8
Rbntsy
frrch
April
Irlay
hae
Jrly
AuBrEt
S.ptemb€f
Ocrobg
llovember
Dccemb€r
Jaouary l9E9
Rbruay
Mrdl
April
May
Jule

164.t
l?5.r
64.3

,29.6
258.7
2,E

67.7
2.r
46,0
0.3
80.1
2E1,3
t96,4
198.5
30.5

t3.7

55.6
1.0
0.2
t?2.s

3l.l
30.5

32.8
30.E
28.2
n.6
29.2
32.5

35.6
37.4
4t.9
35.3
30.6
29.9
30.2
31.3
29.8
n.8
29.3
33.1

33.7
38.6
40.7

33.5

16.2
16.2
trac€6

16.2
10.8
traces
10.8
traces

:*
traces

Nil
16.2

21.5
21.6
n.0
n.0
54.0

:n'

294.6
t53.7
98.8
t3t.7
208.6
tn.6
208,6
181.2

98.8
241.6
252.6
296.6
269.0
285.5
236.1
120.8

:63'7

351.*
295.1

248.9
t96.2
l6l.l
111 t

256.8
250.5

:.'u

78.1

153.1

t62.7
8X.2

96.2
109.1
I13.4
132.8
163.8

26' 7.4
26' 8.0
30' 8.4
30' 8.4
25' 8.4
21 8.4
23 8.0n 8.0

: '-."

26 7.8
28 7.4
28 7.9
26 7.8
2E 7,8
22 8.1
25 8.5

24 8.5

?u e'0

5.6 2.3
E.6 1.1

5.6 3,2
4.E 4.E
3.6 6.3
2,E 2.5.

4.4 0.55
1.2 3.15
4.2 t25

::
3.2 4.8
5,2 0.7
5.6 2.0
5.0 4.9
3.4 5.0
11.0 3.2
10.6 6.5
t3.6 6.3
ll.E 7.1

TVo Years average 77,7 32.4 25.9 E.0 19.3 192.4 194.7 6.48 3.54

O.U. Campus pond
Total

Month HaidDesr Ca Po4 NOz SiO2 Fa

(exprerled itr PPM)
Total DirsolvedSuspend
Solids Solids SolideMg

Iuly l9E7
August
S€ptembq
ftober
N0vember
December
January 1988
February
Marclr
April
May
June
July
August
September
October
November
December
January 1989
kiruary
Madr
April
May
Iune

57.6 t7.2 3.5

291.6 17,2 60.4
n7.2 38,8 43.7

154.8 t8.7 26.2
219.6 21,6 40.2

385.2 tt6.2 ?2.7
410.4 t02.2 37.5
306.0 77.7 n.l
226.8 27.3 38.5

Nil 0.08 I
Nil 0.04 6
0.40 0.?s I
0.30 0.4 8

o.za 0.:44 8

0.10 0.17 6
0.10 0:17 5
Nir 0,26 5
0.1 o.t1 4
dried up

976 698 n8
9?i.2 692 228
9& 6t2 228
E26 502 326
382 3.t8' t4
492 368 124
512, 3&.2 171:8
5A,8 342 160.E
440,2 328 tr2.2

0.4
O,L
0.1
taces
taces
traces
tsace5
0.1

Nil

1E9.0
316.8
36r.6
313.2
tm.4
2n,2
284.4
2t2.4
230.4

0.1
0.3
tsaces
0.1
0.2
0.4
0.2
0.1
0.1

n.6 29.1
4t.6 51.8
51.2 57.'
106.3 lt.3
87.8 24.4
90,2 tz2
70.5 26.2
?0,2 33.3
30.82 31.6

0.08 5
0.17 6
0.08 t2
0.26 t4
0.17 8

0.4 E

0.35 7
0.08 4
0.17 3

0.3 t82.t 582 300.8
Nil 896.0 586 310
traces 438 343 195
0.02 512 298 2t4
0.1 5t2 286 225
0.06 492, 274,.218
0.1 464 2A 202
faces 1& U4 196
0.08 513 3AZ 201

TVo Years average Zig,l 53.7 32.7 0.15 0.20 ' ti.4 0i06 4:t8' r8S;l t52
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Tahh 2

(expressed as no. of organisms)

Bacillario Volvocales Chlorocc' Desmids

July 1987

August

S€ptember

October

November

December

January l9EE

February

March

April

May

June

July

August

September

0ctobpr

November

December

Janua,ry l9E9

February

March

Apnl

May

June

-:-

20

-
dried up

:
j

2A

40

48

dried up

68

48

48

u6
220

?12
172

2U
72

_

40

64

200

136

104

236

tt2
E0'

:

l16

176

328

168

2N
tt2
401

144

2!
all

120

60

60

20

60

;
32

;

;
160

;

zfi

2N

56

80

64

100

E8

52

100

Total algae 2140 t40

7o Composition 37.5Vo 35.9% z.lqo

volvocales fuvoursiEations which offerbetter

conditions of aer4tion and the optimum

conditio$ are high dissolvedbxygen andlow

light intensity in fr€sh waters,
'When compared to volvocales and

zygnelnfltales (dcsmidv), chlorococcalian

florahas shownbefierrepresentation. Deslnitls

are also somewhatbetter:represonEd in the

presentpond which is rich incalciutrl. This is

15.19o, 6:7Vo 2.3%

supported by Zafaf . Rormdlr points out that

desmids are believed to favour oligotrophic

waters. This is also supportedby thepr,esent

observation in which. phosphates and nitrates

are low.

The dilutisn of water seems to be

another important factor for the distibution

of diatom,poBulation. De$nids reached their

maximum peak in August when,,tbe pond
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T*bh 3
O.U. Campus Pond Multiple regression of PhysicoChemical factors on Cyancphlrceae.

-i.r'-rl|i|--

t9

X1, X2, X3, Xa, X5,
)fu, X7, Xs, Xe, X16
X11, X12, X13, Xr+, XrS

feaas dropped
Xrr
Xro
X1
X3
Xr:
X6
X2
X5
X3
X4
X7
Xe

factors retained
X12, X1a,X6,

0.97
0.9't
0.92
0.90
0.85
o.79
0.78
0.76
o.16
0.15
0.74
0:58

2,14
3,13
4,12
5,11
6,10
7,9
8,8
9,7
10,6
11,5
12,4
13,3

Y = "197.4+4.5X1+ 14.7 X2+
920.2 1,15 1.6 X3 + -0.3Xa+-04X5 +

2.7X6+ -16.EX7 +:l?8:[s +
33.1 X9 + 51.2X16 + -19.8 X11 +
181.0X12 + -6.9X13 + -0.7X14 +
1.0Xrs 

--(l)332.4$$
148.3$$
37.O$$
21.6$$
9.5$$
4.9$
3.6$
2.5
1.9
1.4
0.99
0.33

Y = 45.3+59.1X2 +
-o.lDls+ 0.12X15 

-@)

Xt:pH,X2,- tepp, &: Q9:,&- HCO3, X5-Cl,X6-D.o, X7o.M,Xs-T.H, Xe-Ca,X16-Mg,X11,po4, X12 -
NOX13 -SiO2, X1a -T.S. X15 -D.S,
$$ 

- 

Significad ar 57o level.
$ 

- 

Significant ar l?o level.

Table il
O.U. Campus Pond Multiple regression of Physico-Chemical fact<ns on Bacillarophyseae.

Maximumfactors preseat X2 F df Fquation

X1, X2, X3, Xa, X5,
X6, X7, Xs, Xs, Xro
Xrr, Xrz, X13, X14, X15

factofs dropped
Xu
X6
X7
X4
X5
Xrl
X2
X1

0.67
Y = 617.0+ -10,9X1 + -16.2X2 +31.2 1,15 -2.7X3+.24Xa+0.29X5+
-2.TX6 +6.4 X7 +.Y?0,Xr+
180.9 X9 + 300.2X16 + -39.2X11 +
-152.3 X12 + 11.E X13 +O.63 X14 +
l'lXrs -------(1)

0.66
0.66
0;65
0.63
0.61
0.58
0.56
o.50

t4,2
8.5
5J
318

2.6
1;1
1.3
0:80

2,1:4
3,13
4,12
5,11
6,10
't,9
8,8
9,7

Y = 168.4+-0.7X3 + -73.6X6 +
183.5Xe + 301.8X1s + -91.4 X
+ 3.9'X13 + -0.lxls * (2)

factors retained
X3, Xs, X9,X16, X12, X13, X15

If -el{,X_2.-,Etp-,X3_ 
-CQ:, 

X4 --HCo3, X5-Cl,X6 -D.o, X7:6.y, Xs -T.H, Xs-Ca, Xro-Me,X;n.Poa,X12-
NO3X13 -SiO2, X1a -T.S. X15 -D:S,
$$ ------------- Significant at 57o level.
$ ---- -- 

Signfficant at l?o level.
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Table 5
Multiple regressiol of PhysicoChemicat factors oa Chlorophyceae'

Mrximum factors Present X2 df Equation

X1, X2, X3, X4, X5,
X6, X7, Xs' Xe, X16

Xrr, Xt2, Xrs, Xt+' Xt5

fac'tors dropped
X2
X6
Xe
X5
X7
X1
Xn
ll
Xrs
xu
X3
xrr

0.9E 995.4$ 1,15

\ =74.2+ -2.0X1 +-0.O(2 +

-0.9X3 + .3Xa +0.06X5 +
-0.6X6 + 4.EX7 + -11.6 X6 +
28;5X9 + 47.5X1,6 + 12.5Xy +

-75.?X9+ -2.6Xs + -0'09X14 +

0.06rs -:{l)

0.98
0.9E

0.98
0.97
0.96
0.94
o.92
0.91

0.91

0.E2

o.70
0.59

45E.2$$

n|.1ff
156.2$$

90.l$$
45.4$$

23.t$$
l3.o$$
8.E$$

6.2$$
2.1$$

0.81$$

0.34$$

2,14
3,13
4,12
5,ll
6,10
7,9
8,8

9,7
10,6
ll,5
t2,4
13,3

Y = 5.5+0.28& + -0.2)(s +
0.6x10 

-(2)

factors retained

&'Xs'Xto

X1 -pH, X2 - ter4p, X3 - CO3, & - HCO:, Xs-Cl, XgD'O, Xz-O'lvt' X3 -T'H' Xe'Ca' X1s -Mg' X11 -POa' X12 -

'NO3X13 -SiO2, X1a -T.S. X15 -D.S,

$$ ------- Significant at 5% levol.

J ' Sigaificant at l% level.

Table 6. Comparison of the Present Data with IsI, WHO & Rawal's Sundards.

F'actor O.U. Pond ISI wHo

(1e71)

Rawal's Data (1978)

(1982) Permissible

Limits

Excessive

Limits

pH

cl
DO

Nor
Poa

T.H.

Ca

Mg

T.S.

8.0

194.1

6.4

o.20

0.ln
269.1

53.1

32.7

438.0

65-85

6.0

20.0

300.0

200.0

100.0

5m.0

7G85

200.0

3:o

10.0

100.0

75.O

30.150

6.5-E.5

250.0

3.0

10.0

2.O

150.0

75,0

50.0

500.0

6.5-8.5

600.0

5.0

500.0

200.0

5G150

1500.0
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obeerrreda *imilr phenmenur. Rwembergs

N,.Zffd oonclud€d ithat ;tteslrr1[ds CIecur :in

uraters whid are tow in nitrates ard
phosphfltes. The'present observationeue also

in concurreuce with them.
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the physico-chemical factors arc wirhin,the
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,Rawalts qudity miteriart ({dile'6);Fmmthe

biological data, it is'.alear tha,t low slgal

fl ,tg.e8
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