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ABSTRACT:

The present paper reports the seasonal phytoplankton diversity in Tadoba lake District,
Chandrapur, Maharashtra state. Tadoba Andhari Tiger Reserve in the Chandrapur District in
Eastern Maharashtra represents a unique habitat for Wildlife in Central India. The oldest
National Park of the State. The present investigation was carried out to evaluate the seasonal
population of planktonic algae of the Tadoba Lake during June 2005 - May 2006. The samples
were collected during every month. The sample analysis showed great diversity in
phytoplankton consisting 35 species belonging to four groups viz, Chlorophyceae,
Bacillariophyceae, Cynophyceae and Euglenophyceae. Chlorophyceae were dominant by
contributing 19 species followed by Cynophyceae by 08 species, Bacillariophyceae by 06
species and Euglenophyceae by 02 species. Seasonally, phytoplankton was dominant during

winter season and least during monsoon.

Keywords: Tadoba lake, Phytoplankton, Diversity.
INTRODUCTION:

The phytoplankton plays their role as primary producers in an aquatic
ecosystem. Their qualitative and quantitative estimation provide good indices of
water quality and capacity of water to sustain heterotrophic communities. It is
the base of most of the reservoir food webs and fish production is linked to
phytoplankton production (Misra et.al., 1992). Phytoplankton forms the basic
link of food chain in aquatic ecosystem. Plankton constitutes the vary basis of
nutritional cycle of an ecosystem (Kaushik et al., 1991). They serve as food for
fishes directly or indirectly. Some species have been associated with noxious
blooms, sometimes creating of offensive tastes and odours or toxic conditions,

planktonic organisms are predetermination in lentic environments. Moreover
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number and species of phytoplankton serves to determine the quality of water
body and they make the water greenish. Phytoplankton of freshwater bodies
has been studied extensively in India, Bilgrami, (1989), Verma, and Mohanty
(1995), Kumar (1998) and Khanna and Yadav (2009). The present investigation
was carried out to focus attention on the seasonal species population density of

phytoplankton.

MATERIAL AND METHODS:

The samples were collected once in a month for a period of six month
from June 2005 - May 2006 during 8.30 a.m. to 9.30 a.m. The samples were
collected by filtering S50 liters of water through plankton net. The plankton
mesh of size 56.00 pm made up of bolting silk cloth. The samples were allowed
to settle, centrifuged and the concentrate was made up to 50 ml with
preservation of 4% formalin. Preserved samples were examined under
binocular microscope and identified using pertinent literature, Edmondson

(1959) and Trivedi and Goel (1960).

RESULT AND DISCUSSION:

Phytoplankton also plays a vital role in the biological treatment of
organic waste in the water, as during mineralization of organic matter by
bacteria they supply the oxygen. Therefore evaluation of population, diversity,
periodicity, succession, biomass and productivity of phytoplankton is very
important in monitoring of water bodies. Phytoplankton is very much sensitive
to the chemical parameters of water and any alteration in them leads to change
in plankton communities in terms of tolerance, abundance, diversity and
dominance in freshwater body largely depends on availability of nutrient such
as nitrates, phosphates, silica etc. Production of phytoplankton greatly
depends upon the availability of nutrients in general nitrogen and phosphate in
particular (Syrett, 1981). In the present investigation, total 35 species

belonging to four groups and phytoplankton diversity presented in Table -1.1.
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and Photo plate 13. Chlorophyceae (19 species), Cynophyceae (08 species),
Bacillariophyceae (06 species), and Euglenophyceae (02 species) among them
maximum density was of Chlorophyceae followed by Cynophyceae,
Bacillariophyceae and Euglenophyceae. Veerendra et al., (2006) identified 34
species of phytoplankton under four classes among them maximum density
was of Bacillariophyceae followed by Chlorophyceae, Cynophyceae and

Euglenophyceae in Mani reservoir, Karnataka.

In phytoplankton Chlorophyceae (202.25 £ 117.6) ind/ltr shows
dominance followed by Bacillariophyceae (167.33 + 132.03) ind/ltr and
Cynophyceae (111.927 + 76.80) ind/ltr while least appearance was shown by
Euglenophyceae (59.00 £ 35.53) ind/ltr during the year 2005-06. Seasonally
phytoplankton was dominant during winter season and least density was
during monsoon. In the present investigation maximum density of
Chlorophyceae was observed during winter and minimum density during
monsoon while moderate during summer season. The most dominant species
Spirogyra spp., Zygnema spp., Ulothrix spp., Closterium spp. and least count
was shown by Volvox spp., Oedogonium spp., Chlorella sp. and Pediastrum spp,
Khanna and Bhutiani (2003) stated that Chlorophyceae was found to be
dominating group at Sitapur pond, Hardwar. The phytoplankton diversity and
density is controlled by water quality and other biotic communities in a water

body (Reid and Wood, 1976).

Bacillariophyceae shows its dominance in winter season and least in
summer and moderate in monsoon season. Bacillariophyceae was dominant
during winter season and least in during monsoon season of 2005-06.
Cynophyceae was maximum during summer and minimum in rainy season.
George (1962) has observed that high temperature is the principal factor for
growth of blue green algae. The diversity of Nostoc spp. was very less, it is an
indication that lake is not polluted. Hutchinson (1967) observed minimum
density in winter and maximum in warmer months. Chakraborthy et al. (1959)
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abundance of blue green algae is associated with high temperature, pH and low

D.O., the present observation support the study.

Euglenophyceae shows its least count on all the sampling stations.
Euglenophyceae was represented by only two genera namely Phacus spp. and
Euglena spp. Euglenophyceae member was counted maximum during winter
and moderate during monsoon and minimum in summer season. The similar
study by Pawar et al., (2000) estimated that the density of Euglenophyceae was
greater during winter season. Euglenophyceae shows the least appearance in

phytoplankton during present investigation.

The study made on phytoplankton of water bodies all over the world has
shown marked difference in the floristic composition with different levels of
pollution which has prompted several workers to use algal composition as the
indicator of the level of pollution (Rawson, 1956). Phytoplankton are the basic
members in the aquatic ecosystem and hence changes in the phytoplankton
population have a direct link with the change of water quality in any aquatic

medium.

ISSN No. (Online):

Table 1.1 : Average seasonal values of phytoplankton in water of Tadoba lake during 2005-06

Year/Site : - 2005-2006/S1 2005-2006/S2
S5 | Phytoplankton MONSOON WINTER SUMMER | MONSOON WINTER SUMMER
Myxophyceae
1 Spffyt"”ema 8.50 | £2.18 | 450 |7 .| 1675 |5 | 55|54 | 300 |7 | 1353,
2 Anacystis spp. | 6.00 | £3.94 | 525 |5 g0 | 1150 | 500 | 725 | 505 | 105 |24, | 2057
3 Sp’gicrocysm 2.25 | £1.90 | 1.00 ?22 26.25 ;26 4.75 ;28 7.25 3.49 DU 2
4 Spirulina spp. 950 | +4.72 | 8.75 J‘;92 34.75 ?7.8 11.75 2.60 35 ;77 15.25 le
5 Rivularia spp. | 1175 | £2.38 | 9.25 | ¢ o0 (2425 | ¢ o | 7795 |3, | 625|759 | 1825 |5,
il 350 | £2.50 | 025,53 |3475 | or | 75|55 | 075|150 | 175|336
7 Anabaena spp. | 28.00 | +14.6 | 4.50 |5 .. [ 3625 | T | 875 |2 0 | 675|% 0 | 155,
8 Spg§0illat°’ia 2.00 | £1.58 | 8.00 |z, |1625| 5, | 300 |5, | 925 |5, | 1125|550
Bacillariophyceae

1 Fragilaria spp. | 20.00 | £20.6 | 70.50 | £ g | 850 | &, | 18.25 |7, 4 47 | 5 s 14 | g o1
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2 Diatoma spp. | 30.25 | +40.1 | 65.00 ;2.0 40.75 ?5.8 46.25 §0.16 110.3 ;8.6 30.8 Tm
3 Navieula spp. | 46.25 | £35.8 | 55.50 | 5o, [28.00 [T o | 625 |7, |1055 |5 . 155 | 7.6
4 Sp’gas“’gl"ia 52.00 | £3.24 | 48.00 J‘;4.2 17.15 J‘;&Q 275 | £3.2 3425 | oo | 1275 [,
5 Pinnularia spp. | 5.00 | £21.8 | 3500 | 5o (2250 | T, | 31.00 | £67 | 1043 |5, , | 2237,
6 | Nitchia spp. 0.00 | £0.00 | 0.00 | 70| 0005, | 000[£.00 [ 00050 | 0007
Chlorophyceae
1 Vaucheria spp. | 2.25 | +1.48 | 18.00 ;5 10.25 E.so 2.5 ;872 15.25 ;540 1.75 ?785
2 Spgfdogoni“m 12.75 | + 1.48 | 15.50 jso 6.50 230 575 | + 5.4 4| 16.25 ;202 2.25 ;487
3 Ulothrix spp. 6.25 | +5.31 | 33.25 ?60 11.75 ?01 5 2.950 24.75 ?0.4 5.25 ;562
4 Sp’gicr”terias 10.75 | £9.04 | 1050 [ 2 | 025 |7 .| 85|%.., 2775 |5, 3.5 | Mg,
5 Volvox spp. 3.25 | £2.86 | 1.00 ?22 4.50 ;96 1.25 J‘;Qgg 3 ;739 4.25 2_265
6 Sp};fdiasmm 3.50 | £3.35 | 11.00 2.95 0.00 J(_;.oo 2.75 J‘;479 15.25 3'861 1.25 J‘{.299
7 Chiorella spp. 3.75 | +2.49 | 10.75 ;70 2.75 ;27 5.25 ;278 14.5 ;571 1.25 1.299
8 Gleocystis spp. | 4.75 | £5.54 | 15.75 ;59 325 | %5 | 075 3829 4.25 ;861 0.75 i829
9 Spg?adOPhora 2100 Il SR LIRS | G nha00 [ % o | 2175 | % e gzl o] SRl
10 szcfsmm“m 3.75 | +3.34 | 13.50 ;96 3.00 ;20 3.25 ?299 11.5 T.sos 1.5 T.soo
11 Spirogyra spp. | 15.75 | £2.95 | 61.75 ?1.6 13.25 349 18.75 | 3 g5 | 4225 | To.4s | 1275 | 5 280
12 | zygnemaspp. | 17.75 | £5.89 | 50.75 J_;O.6 15.50 2.36 17 ?5.2 34.5 TO'S 7.00 2'442
13 Spg?OSteri”m 1625 | +4.71 | 32.00 J_;o.o 6.00 2.74 3.75 2.918 7.5 2'201 4.25 ;761
14 Ceratium spp. | 4.75 | £4.49 | 14.50 [ g o, | 1.00 | T o | 175|700 [ 1800 | 2. | 25 |3 .o
15 Pandorina spp. | 13.25 | £8.44 | 22.00 282 0.000 J(_;.oo 0.00 J(_;.oo 0.00 (i).oo 0.00 300
16 Splgicmpom 475 | £4.21 | 13.00 ;45 0.00 J(_;.oo 10.5 2.172 35.25 ;.808 1.00 1'732
17 Vorticella spp. | 0.00 | £0.00 | 0.00 | 5 | 0.00 |7 0700 0500 | 900500
18 szcfel“smm 1.75 | £1.48 | 1.50 J‘;m 1.00 J‘;js 1.75 3829 2.25 T.ogo 0.00 300
19 Splcjllomdosm 0.00 | £0.00 | 0.00 é.oo 0.00 é.oo 0.00 é.oo 0.00 3.00 0.00 3.00
Euglenophyceae

1 Phacus spp. 21.25 | £5.21 | 19.75 J_;o.s 8.75 ;99 20 2403 25.25 2.227 25 T1.24
2 Euglena spp. | 19.50 | £1.802 | 20.50 ?36 10.75 jul. | 13888 2339 40 21.78 9.75 3767

Table 1.2 : Average seasonal values of phytoplankton in water of Tadoba lake during 2005-06
Year/Site : - 2005-2006/S3 2005-2006/S4
;; Phytoplankton | MONSOON WINTER SUMMER MONSOON WINTER SUMMER
Myxophyceae
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1 Spffyt"”ema a5 e 325 | D g | T8 gun | 500 |25, | 478|232 | 165 |1,
2 Anacystis spp. | 8.00 ;24 B j48 13.25 2.043 11.75 3345 6.25 ;49 45.5 ;38
B sp];;[.icrocysgS BoAL AN 7. 26l olo7s | 95 | albes | 825 s.oa | 2925 | o

4 Spirulina spp. | 3.00 ;12 s |-, MED2s (W, | o2 o, - . | _adi) O
5 Rivularia spp. | 10.00 2.5 3.25 T.o9 19.25 To.7 5.25 3.86 7.00 ;79 22 3.0

6 Nostoc spp. 6.00 ;2 375 ;28 19.25 2534 8.75 2.437 4.75 ;68 23.75 2.32
7 Anabaena spp. 9.25 2.32 8.0 2.60 16.5 :27 9.25 ;90 3.25 2'50 22.25 ;41
8 Splongillatoria 578 & .4 +5lk£32 15 |82 | 575 |5 | 950 |+25 | 245 |%

Bacillariophyceae

1 Fragilaria spp. | 4.25 ;5 2475 | £8.1 19 To.s 12 | +7.0 | 475 T6'5 23.25 ;7

2 Diatoma spp. | 1025 | ¢ o | 46.75 ;6.32 18.5 2.20 24.25 J‘;Q.O 130.3 kT, W 30.25 | 7 3

3 Navicula spp. 3.25 ;9 41.0 ;6'8 20.75 | +9.8 95| +3.6 | 54.25 J_;S.S 4.75 g .
£ splgaswglm 5550 | 2125 Jog [ 1075 | g oag | 775 | 556a 2050 0a0h| A0 s
5 Pinnularia spp. | 4.75 | 5 | | 26.75 ;258 18.75 ;927 2 ;121 795 | 1.6 | 1525 | 2 o,
6 Nitzchia spp. 0.00 | 5 0o | 000 |5 0 | 000|¢, | 225|¢28 ozt o [ o2

Chlorophyceae

1 Vaucheria spp. | 2.5 | 7 4 105 | +5.4 S0 2R 3.94 2275 | 5 g0 | 275 3.95
= spz.edogonium 425 | 5, 1705 775405 7o 41500 | 1675 400 | 59| a0
3 Ulothrix spp. 9.4 | 55 2935 | g 75 | 1275 | 5617 | 475 i.zo 255 | 2o (122988
4 splglcmswnas 125 | - AR A el o =) 225 | 216
5 Volvox spp. 1.25 ?2 8.9 ;500 4 5.082 4.5 3.69 6.5 3'59 4.5 ;20
S sp};.edlasmm 105 |7, | 4275 | 4 50 13| Zazs | 875 | 50e |1395 |15, | NEHEE

7 Chiorella spp. 105, |3675 ?2.9 18.5 ?2.7 14.75 | 5 oo 52 ?3.2 24.5 ;2.9
8 Gleocystis spp. 5 ;5 22.25 ;790 6 ;244 3.75 ;27 13.75 2.43 6.25 2.65
& spi.ladophom 1025 | uc 3225 | ga0s | 125 | 7018 | 25| 087 | 155|544 10725 | g5
- Spg?smarium 625 | 7 5 O Sers | 55| S| 20 e 24izs: | 725 | %o
11 Spirogyra spp. | 17.25 ;3 42.5 ;760 19.75 ;470 11.5 2.15 31.25 ?1.3 13.25 2.42
12 | Zygnema spp. 19 2.0 53 ?7_6 17.25 | +14.1 | 10.25 2.65 31 ?1.2 1885 | - o
13 Spgosre’i”m 6.5 i.s 23.5 2801 11.75 j'%g 6.75 2.76 24.25 ;88 10.75 ;41
14 Ceratium spp. | 5.25 ;28 16.75 ;886 14.75 2'833 6.5 J;.os 22.5 ;88 10.75 2.60
15 Pandorina spp. | 3.75 ;81 15.5 ;206 6.5 ;123 g 15.5 ;32 ot7sh (=i
L splg.icmspom 1.9, 55|30 | 2l b | 1 hed 5567 | 99| 500
17 Vorticella spp. | 0.00 J(_;.oo 0 (i).oo 0 300 0 g.oo 0 300 0.00 300
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o sp;cfelasmm LA GAE™ Tty $000® 15 | Hes
19 Spgll"mdosm 0.00 300 0.00 (i).oo 0.00 300 0.00 J(—;.oo 0.00 300 0.00 300
Euglenophyceae
1 Phacus spp. 9.75 | 516 | 6475 | 53, | 2525 | g 16 19 | 5 47y [ 6425 | 2o | 2207,
2 Euglena spp. 110 | g, [4925 | 2og |2125 | T000 | 1575 | goas | 450 | 57g | 900 | 5,
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PHOTO PLATE NO. 13

PHYTOPLANKTONS

Zyg;len{a sp. Closterium sp.

Cosmarium sp.

Scytonema sp.

Pediastrum sp. Spirogyra sp.

Rivularia sp. Nostoc sp. Microsystis sp. Fi ragildria .;p.

Navicula sp. Nitzchia sp. Gyrosigma sp.
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