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A comparative ecological survey of phytoplankton part Il of Lake Bakar, district Sanghar and Lake Phoosna, district Badin
was carried out during August, 1993 to July, 1996. A total of 122 species belonging to 45 genera of 15 families of 5 orders
of class Chlorophyceae were recorded. 11 species were common in both Lakes. 94 species were present in Lake Bakar and
17 in Lake Phoosna. The study showed that the aquatic environment of Lake Bakar is qualitatively much better as
compared to Lake Phoosna.
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Introduction different physico-chemical properties and other parameters

Phytoplankton is an important group of algal flora. These arehave been taken into consideration to study the phytoplank-
the producers of food in the food cycle of aquatic ecosys-n flora.

tems, fixing energy py the _pro_cess of photosynthesis. Thel\/laterials and Methods

phytoplankton are widely distributed and are an important

component of various ecosystems like marine, rivers, pond$’hytoplankton were collected monthly from August, 1993 to
and streams etc. Algal flora is a good indicator of pollution July; 1996 between 11 a.m. to 3 p.m. with the help of boat using

(Patrick and Reimer 1966) and in the water bodies receivingPhytoplankton net of 5-10 mm mesh. Water samples were
animal, poultry and household waste. collected using water sampler (Nansen bottle) for studying
o o o hysico-chemical features using standard methods (APHA
Qualitative and quantitative determinations of phytoplank- bhy o . g (
. . . . 1985) and for quantitative studies of phytoplankton. Samples
ton are essential for determing the aquatic productivity as

they are the chief source of food for aquatic animals includingWere preserved in 4% formalin. The species composition was
determined by Ut hal method (Luetchl1958). The mi
fishes. Bakar lake is subtropical (Blattal1929; Mitcheal etermined by Utremohal method ( ). The micro

o : . j Igae (Ultra nannoplankton) were not counted as Gorham
1967) and is situated in desert area of Sindh at an altitude o? gae P )

t al(1974), idered th I tivel i -
50 m, latitude 2606 North, longitude 6810 East. Its width is etal( ), considered these algae comparatively unimpor

2.5 km and length is 45km. According to Prescott (1961) refer—;iml;nnzg:)F\)Ar/ic;gu?\:g ;l:jets'cﬁzelZﬁi?g:]astfzgiI(UggﬁleZ?:é
ring to older, shallow lakes, highly productive for the eutrophic P Phy yenop y

lak Ph . hall trophic lake. situated in b with the algal net and secondly in polythene bags crush the
axe so oosna_ IS @ shallow eutrop IC_ ake, situated In ez_ilgal material easily found ultra nannoplankton. Phytoplank-
tvyeen 6855 longitude (Eas) an_d 250 latitude (North) at a ton identification and counts were done using inverted
als;ancs ngZ%.ka frodm ltB.adln, 5 ktm, tOWc’(ijl’(:.Shl':IOI’ﬂl"l |Sf light microscope olymphus Japan (20X, 40X objective and
S yrezr;l o?/er aan :reaosf 5 0 0|¢Sacarepsmfl?hz ;Vl\(lgeis slr?alllrc])gv zbec; elyepiece 10X) and identified with the help of available litera-
P . . ) . ' Yre (Husted 1930; Majeed 1935; Smith 1950; Prescott 1961;
2-3 meters deep. Since it is surrounded by agriculture IandIDatriCk and Reimer 1966: Tiffany and Briton 1971 Vinyard

consequently also receives leached plant nutrients. The_L979'Aki ama and Yamagishi 1981; L eghtral 1997)
present study was carried out as very little work has been Ay g 1 €9 '

done on the phytoplankton of lakes from Sindh blooms isResults and Discussion

Kinjhar Lake in summer season (Nazneen 1974). . . .
J ( ) According to the results of the comparative ecological stud-

The present work will give the comparative results of phy- jes of phytoplankton of Bakar and Phoosna Lakes, qualitative
toplankton distribution in the Phoosna and Bakar Lakes, whergneasurement done for the production of phytoplankton is

*Author for correspondence shown in Table 1. Lake Bakar is clearly very productive as
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compared to Lake Phoosna. Out of 122 species identified from Table 1
these Lakes 94 were present in Bakar Lake, 17 in Phoosna The occurrence of various unicellular phytoplankton
Lake and 11 were common in both the Lakes. This clearly ~SPecies during August, 1993 to July, 1996 in Bakar and

indicates 5.5 times richness of Bakar Lake in phytoplankton Phoosna Lakes
species. A look at the percentage reveals that 77% of theSpecies Baker Phoosna
species are present in Lake Bakar and 13.93% in Lake Phoosna lake lake

and 9% are common in both Lakes. This productivity of Lake Division: Chlorophyta
Bakar can be attributed to the amount of dissolved oxygerClass: Chlorophyceae
which is an indicator that the phytoplanktons take i fo@ ~ Order: Chlorococcales
photosynthesis and give out.O Family: Oocystaceae

1. Ankistrodesmus convoluté&orda c c
Total hardness was measured by the amount of Ca@€ent 2. A, falcatus(Corda) Ralfs c c
in the Lake waters. The result reveals that Phoosna Lake has A. falcatusvar. stipitatus (Chod) Lemm c c
a minimum of 400 ppm hardness and Bakar Lake has 100 ppr- Chlorella vulgaris Beyerinck p a
while maximum was 516 ppm and 180 ppm present in Phoosng: Chedatella baltonicaScherefell P a
d Bakar Lakes, respectively (Table 2). Blue green algae was & chodatll(Ber.) leg. varchodatl 2 P
_an . oo P y " 9 9 7 Closteriopsis longissimaar. tropical W. & W. p a
in high ratio in Phoosna Lake due to its hardness and thg_ gxcentrosphaera virdistoore p a
present studies indicate that phytoplankton is drastically low9. Gloeotaenium loitelsbergerianutdansgirg p a
in this Lake. 10. Klrchnerlel.la lunaris (Kirch) Moebius p a
11. Nephrocytium obesurWest & West p a
It is also indicated in Table 2 that salinity level in Phoosna 12. Oocystis borgeSnow p a
Lake is very high, maximum 3.8 ppt as compared to Lake Bakar-3- O- crassa(West & West) Nordstedt P a
which is 0.7 ppt. This is one of the reasons why the phy-1% O elliptica W. west P a
’ pp_' - y P y 15. O. eremosphaerigmith p a
Foplankton species are_ scanty !n Phoogna Lake and flourishg o gigasArcher p a
in Lake Bakar. Due to high salinity level, it was also observed17. 0. IacustrisChodat p a
that cells of the plants are damaged and deformed in Phoosnes. O. marsoniiLemm. p a
Lake. The T.D.S. ratio (330 ppm) is higher in Lake Bakar as19: O- parvaWest & West p a
compared to Phoosna Lake and this results in high productiv29: ©- Pyriformis Prescott P a
ity | | of this Lake. Due to T.D.S t th hvtoolank . O. solitaria Wittrock & Nordstedt p a
Ity level o _IS _a e. bueto 1.D.>. suppor .e phytopian " 22. Planktosphaeria gelatinos&mith p a
ton production increases and phytoplankton is the favouriteys scotiella antacoticasritsch a D
food of fish which nourish on it. It has also been observed24. Tetraedron asymmetricurRrescott. p a
that the taste of the fish is very delicious, the reason being th@5. T. caudatum(Corda) Hansgirg p a
ample and high quality of phytoplankton species present in26- T- muticum(A. Broun) Hansgirg ¢ ¢
27. T. miticumf. punctulatumToni a p
Lake Bakar. . .
28. T. regularevar. incus formamajor Pres. o] a
The orthophosphate content is very low (0.002 pg/l) in Lake29. T. regularevar. torsum (Turner) Braun. p a
Bakar due to which phytoplankton species flourish in this 30- T trigonum(Naegeli) Hansgirg p a
water. Moreover, due to greater depth of Lake Bakar (7.8 m)3L: T+ tumidulum(Reinsch) Hansgirg P a
the temperature of its water does not rise as compared t - T. victoriae Woloszynska P 2
P o P 93. Trochiscia hirta West. p a
Phoosna Lake which is shallow and therefore, the temperaz, T granulata(Reinsch) Hansgirg c c
ture rises more quickly in this Lake. Hence, the low tempera-35. T. obtusa(Reinsch) Hansgirg p a
ture species also survive in the Bakar Lake. 36. T. reticularis (Reinsch) Hansgirg p a
. . .37. Westella botryoidegWest) Wildemann. p a
It was observed during the studies conducted that there IS milv: Di :
K A X amily: Dictyosphaeriaceae
proper inlet for water in the Lake Phoosna but. there is nogg Dictyosphaerium pulchellurood D a
outlet. Due to stagnant water mostly the species recordedg. bimorphococcus lunatus. Braun p a
were the hard water ones. A perusal of Table 2 clearly indi-Family: characiaceae
cates that variations in the physico-chemical properties 0fa0. Characium obtusunf. Braun c c
Lake have adverse effect on the fish of the Lake. 41. C. ambiguumHermann a p
42. C. spharicumNaeg. a p

Lake Bakar on the other hand has proper inlet and outlet

. . Family: Micractiniaceae
for water. The Nara Canal derived from this Lake serves to43. Golenkinia paucispinaVest & West. b a

irrigate the agricultural lands. Due to this inlet and outlet (Contd....)
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(Table 1 Cont'd) (Table 1 Cont'd)
Species Bakar  Phoosna Species Bakar Phoosna
lake lake lake lake

Family: Coelastraceae :i.\li/’alndorma m;’;ﬁmBory p a

44. Coelastrum astrodeunaar. astrodeum a p o d OV;X aureu Ir p a

45, C. cambricumArcher a rder: Zygnematales

46. C. microporumNaegeli A. Braun pp a Family: Desmidiaceae/Closterieae

47.C. scarbrumReinsch D a 85. Clostferlum acerosunvar. elongatumBreb. a p

48. C. sphaericumNaegeli p a g? g: Eé?k:}eel?nﬁtﬁetz E 2

Famlly:- Hydrodictyaceae 88. Cl. Praelongumvar. porosumkr. p a

49. Pediastrum boryanunfTurp.) Men. p a 89. Cl. Ralfsii var. hybridium Rabenk. p a

50. P. tetras(Ehr.) Ralfs p a Sub-Family: Cosmarieae

Famlly-: Scenedesmacefle ) 90. Arthrodesmus incusar. extensusAnderson p a

51. Actinastrum hantzschiar. elongatumSmith a p 91. Cosmarium contractunKirchner c c

52. Crucigenia apiculata(Lemm) Schmidle. P a 92. C. contractumvar. ellipsoideumW. & West p a

53. C. irregularis Wille a p 93. C. crenatumRalfs a p

54.C. quadrataMorren P a 94. C. excavatunNordstedt p a

55. C. rectangularis(A. Broun) Gay c c 95. C. gibberulum Lutkem P a

56. C. tetrapedia(Kirch) W & West c c 96. C. granatumBreb D a

57. Scenedesmus arcuatiemm ) ¢ ¢ 97. C. margaritatum(Lundell) Roy et Bisset p a

58. S. arcuatusvar. arcuatusK. Oshima a p 98. C. maximum(Borgesen) W. West P a

59.S. a.r.cuatusvar. platidisca _Sm'th p a 99. C. moniliformef. pandriformeHeimerdl p a

60.S. bljuge?(Turp.) I'_ager.helm o P a 100. C. moniliformevar. limneticumW. & West p a

61. S. ecornisvar. deciformisf. obiciturus 101. C. pachydermuniund D a
Uherkqvmh ) p a 102. C. subtumidunmNordst. p a

62.S. hystrlx-Legerhe|m p a 103. C. sulcatumNordstedt. p a

63.S. quadr}cauda(Turp.) Breb. ) ¢ ¢ 104. C. tinctumvar. tinctum Ralfs. p a

64. S. quadricaudavar. parvus Smith p a 105. C. turpinii Breb p a

65. Tetrallantos lagerheimilleiling a p 106. C. turpinii Breb var.intermediumn.v. p a

Order: Tetrasporales 107. Cosmocladium constricturArcher p a

Family: Palmellaceae 108. Euastrum binale(Turpin) Her. p a

66. Gloeocystis ampl&uetz. Legerheim p a 109. E. dubiumvar. tropicum (W. & West)

67. G. major Gerneck ex Lemm. p a Krieger p a

68. G. vesiculosaNaegeli p a 110. E. pectinatumBreb. p a

69. Gloiococcus mucosug/est p a 111. Micrasterias pinnatifidaRalfs p a

70. Palmella miniataNaegeli p a 112. Penium polymorphunierly p a

71. Sphaerocystis schroete@Ghodat p a 113. P. simplex Novsp. p a

Family: Cocomaxaceae 114. Pleurotaenium ehrenbergiiBerb.) Bory p a

72. Elakatothrix viridis (Snow) Printz a p 115. Staurastrum brevispinurBreb. p a
) 116. S. gracileRalfs a p

Family: Tetrasporaceae 117.S. inflexumBreb. D a

73. Schizochlamys compacfrescott p a 118.S. hexacerun{Ehr.) Wittr p a

74.S. gelatlnosaA: Brf':lun P a 119. S. hexacerun{Ehr.) forma pentagona p a

75. Tetraspora cylindrical(Wahl.) Agardh. p a 120. S. iotanumvar. longatum Hirano p a

Orde.r: UIotrl(.:haIes 121. S. orbicularevar. depressunRoy it Bisset a p

Family: Ulotrichaceae 122. S. orbicularevar. ralfsii West & West p a

76. Geminella crenulatocolliPrescott a p a = absent 17 94

77. G. ordinata (W. & West) Heering a p (13.93%) (77.10%)

Order: Volvocales p = present 94 17

Family: Chlamydomonadaceae (77.10%) (13.93%)

78. Chlamydomonas ehrenbergBorosh Pascher p a ¢ = common/present 11 11

79. C. epiphyticaG. M. Smith p a (9.02%)  (9.02%)

80. C. polyperenoideunfPrescott p a Total present 105 28

81. C. pseudopertyPascher a — - .
i P pery P Division Class Order Family Genera  Species

Family: Volvoaceae 1 1 5 15 45 122

82. Eudorina elegan<hr. p a

(Cont'd....) a, Absent; p, Present; ¢, Common/present.
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Table 2

Physico-chemical properties of Lakes Bakar and Phoosna
S. Parameters Bakar lake Phoosna lake
no. Min Max Min Max
1. Soil temperatuf€ 11.000 26.000 12.0000 24.500
2. Airtemperaturé&C 17.000 39.000 18.0000 38.000
3. Water surface temperatl@ 15.000 31.300 20.0000 30.000
4.  Water bottom temperatuf 16.000 30.300 18.0000 30.000
5 pH 7.700 8.900 8.2000 8.500
6.  Turbidity in NTU Range on 100 0.300 6.800 5.0000 45.000
7. T.D.S(ppm) 22@m00 330.000 160.0000 170.000
8.  Conductivity (m.Ohmsy) 40.000 103.000 40.0000 58.000
9.  Salinity (NaCl ppt) 0.100 0.700 3.0000 3.800
10. Humidity (%) 33000 77.000 31.0000 49.000
11. Light transparency by Secchi disc (meter)  1.200 3.600 19.0000 43.000 (inch)
12. Dissolved oxygen (mg/1) 5.000 11.500 5.0000 9.500
13.  Saturation (%) 40.500 91.000 40.5000 75.0000
14. CQ(ppm) 15.000 77.000 (no free) 50.0000
15.  Ammonia nitrogen (NEHN, ppm) 0.020 0.110 0.0200 0.0400
16. Density (30°Cg/v) 1.002 1.005 1.0044 1.0058
17.  Water color (Numbers) 12.000 17.000 14.0000 17.0000
18. Orthophosphate (pg/1) 0.002 0.200 0.0300 0.2450
19. Total hardness (CaGfpm) 100.000 180.000 400.0000 516.0000
20. Cd*Hardness (ppm) 6000 120.000 200.0000 258.0000
21. Mg Hardness (ppm) 4mo 80.000 200.0000 258.0000
22. CaC]Hardness (ppm) 66.600 109.900 222.0000 286.3800
23.  MgCl (ppm) 57.000 109.300 190.0000 245.1000
24.  Grain Per Gallon (GPC) 6.400 10.440 23.2000 29.9300
25. Refractive index (3C) 1.330 1.330 1.3325 1.3328
26. Total depth of lake (meter) 3.000 7.800 2.0000 3.0000
27.  Wave (inch) 2.000 18.000 2.0000 5.0000
28. Taste astless Tastless Tastless Tastless
29. Odour Odourless Fishy Odourless Fishy
30. Wind Cold Dry hot Cold Dry hot
31. Day Cloudy Clear Cloudy Clear
32.  Weather Fogy Dry clear Fogy Dry clear
33.  Wind in winter North to South North to South
34.  Windin summer South to North South to North
35. Water Shallow near bank Deep at centre Shallow Shallow
36. Solil Sandy on bank Muddy in bottom Muddy Muddy
37. Zone Subtropical Subtropical

of water the species recorded are both soft and hard wateThe physico-chemical features of lake water are presented
species. The physico-chemical properties of the Lakein Table 2. Dickman (1969) stated that lakes which act as
clearly indicate that Lake Bakar is quite productive as com-temporary impoundments to the flow of water from inlet
pared to Lake Phoosna. The size and weight of the fishand outlet are unusual in species population because of
increases tremendously within one year which is more tharthe major role of flushing in regulating their primary pro-

3 kgs. The fish species locally called Kurro and Dumbro ductivity. Bakar Lake also act as a temporary impound-
attain the weight of 18 kgs which was recorded from this ment and it appears that flushing may be a major cause of
Lake. This clearly indicates that the ecological conditions observed irregularities. Physical, chemical and biological
of Bakar Lake are much better and suitable for the fish andfeatures are strongly conditioned by surface level fluctua-
other fauna. tions, due to flooding and dewatering (Thorngdl 1990).
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Table 3

Seasonal variation of unicellular phytoplankton of Lake Bakar
S.no Species Summer J-A Autumn\SiNer D-F  Spring M-M
Division: Chlorophyta
Class: Chlorophyceae
Order: Chlorococcales
Family: Oocystaceae
1. Ankistrodesmus convolut€&orda c C c c
2. A.falcatugCorda) Ralfs c c c c
3. A.falcatusvar.stipitatus(Chod) Lemm c c c c
4. Chlorella vulgarisBeyerinck a r C C
5. Chodatella baltoniceScherfell a vr r vr
6. C. chodatii(Ber.) Leg. varchodatii a a a a
7. Closteriopsis longissimuaar. tropical W. & W. a a vr r
8. Excentrosphaera virdi§loore a a vr vr
9. Gloeotaenium loitelshergerianuidansgirg a a vr vr
10. Kirchneriella lunaris(Kirch) Moebius \e c c C
11. Nephrocytium obesum/est & West r r r
12. Oocystis borgeSnow c c c c
13. O. crassaWest & West) Nordstedt r r C r
14. O. ellipticaW. West a r r a
15. O. eremosphaeri&mith vr vr r r
16. O. gigasArcher a a vr vr
17. O. lacustrisChodat a a vr a
18. O.marsoniLemm. a a vr a
19. O. parvaWest & West a a vr r
20. O. pyriformisPrescott a a vr vr
21. O. solitariaWittrock & Nordstedt a a vr a
22. Planktosphaeria gelatinos&mith vr r r r
23. Scotiella antacoticaritsch a a a a
24. Tetraedron asymmetriculrescott. a a vr vr
25. T. caudatun{Corda) Hansgirg a a vr a
26. T. muticun(A. Broun) Hansgirg c c c c
27. T. miticumf. punctulatumToni a a a a
28. T.regularevar.incus formamajor Pres. a a vr a
29. T.regularevar.torsum(Turner) Braun. vr r c r
30. T.trigonum(Naegeli) Hansgirg C c c c
31. T. tumidulum(Reinsch) Hansgirg a a a vr
32. T. victroiaeWoloszynska a a vr r
33. Trochiscia hirtaWest. a a c C
34. T. granulata(Reinsch) Hansgirg c c c c
35. T. obtusaReinsch) Hansgirg a a vr a
36. T. reticularis(Reinsch) Hansgirg a a vr a
37. Westella botryoide8Nest) Wildemann. a a a vr
Family: Dictyosphaeriaceae
38. Dictyosphaerium pulchelluriVood a vr vr r
39. Dimorphococcus lunatu8. Braun c vr c e
Family: Characiaceae
40. Characium obtusur. Braun c c c c

(Cont'd....)
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S.no Species Summer J-A Autumn\Sider D-F  Spring M-M
41. C.ambiguunHermann a a a a
42. C. spharicunNaeg. a a a a
Family: Micractiniaceae

43. Golenkinia paucispinalVest & West a a vr r
Family: Coelastraceae

44. Coelastrum astrodeumwar. astrodeum a a a a
45. C. cambricumArcher a vr c r
46. C. microporunNaegeli A. Braun vr vr c r
47. C. scarbrunReinsch a a vr vr
48. C. sphaericunNaegeli a a vr r
Family: Hydrodictyaceae

49. Pediastrum boryanurfTurp.) Men. r r r r
50. P.tetrag(Ehr.) Ralfs vr r r c
Family: Scenedesmaceae

51. Actinastrum hantzschiiar. elongatumSmith a a a a
52. Crucigenia apiculatdLemm) Schmidle. a vr vr r
53. C.irregularisWille a a a a
54. C. quadrataMorren a vr r a
55. C. rectangularigA. Braun) Gay c c c c
56. C. tetrapediaKirch) W & West c c c c
57. Scenedesmus arcuatusmm c c C C
58. S. arcuatuwar.arcuatusk. Oshima a a a a
59. S. arcuatuwar. platidiscaSmith r r r r
60. S. bijuga(Turp.) Lagerheim r r r r
61. S.ecronisvar.deciformisf. obicitutusUherkovich a a vr a
62. S. hystrixX_egerheim a vr vr a
63. S. quadricauddTurp.) Breb. c c c c
64. S. quadricaudaar.parvusSmith a vr vr a
65. Tetrallantos lagerheimiileiling a a a a
Order: Tetrasporales

Family: Palmellaceae

66. Gloeocystis ampl&uetz. Legerheim r r r r
67. G.major gerneckx Lemm. r r r r
68. G.vesiculos®Naegeli r r r r
69. Gloiococcus mucosud/est a vr vr a
70. Palmella miniataNaegeli vr vr r r
71. Sphaerocystis schroetetihodat vr r r r
Family: Cocomaxaceae

72. Elakatothrix virdis(Snow) Printz a a a a
Family: Tetrasporaceae

73. Schizochlamys compacRrescott a a vr a
74. S. gelatinosa\. Braun a vr vr a
75. Tetraspora cylindrica(Wahl.) Agardh. a r r r
Order: Ulotrichales

Family: Ulotrichaceae

76. Geminella crenulatocollifrescott a a a a
77. G. ordinata(W. & West) Heering a a a a
Order: Volvocales

Family: Chlamydomonadaceae

78. Chlamydomonas ehrenbergiiorosh Pascher vr vr r r

(Cont'd....)
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S.no Species

Summer J-A Autumn\SiNer D-F  Spring M-M

79. C. epiphyticaG.M. Smith

80. C. polyperenoideurrescott

81. C. pseudopertyPascher

Family: Volvocaceae

82. Eudorina elegang&hr.

83. Pandorina morunBory

84. \olvox aureughr.

Order: Zygnematales

Family: Desmidiaceae/Closterieae

85. Closterium acerosumar.elongatunBreb.
86. CI. dianaekEhr.

87. CI. leibleinii Kuetz.

88. CI. praelongunvar.porosunKr.

89. CI. ralfsii var.hybridiumRabenk.
Sub-family: Cosmarieae

90. Arthrodesmus incusgar. extensusAnderson
91. Cosmarium contracturdirchner

92. C. contractunvar. ellipsoideumw. & West
93. C. crenatunRalfs

94. C. excavatuniNordstedt

95. C. gibberulum_utkem.

96. C. granatunBreb

97. C. margaritatumLundell) Roy et Bisset
98. C. maximumn{Borgesen) W. & West

99. C. moniliformé. pandriformeHeimerd|
100. C. moniliformevar.limneticumW. & West
101. C. pachydermuraund

102. C. subtumidunNordst.

103. C. sulcatumNordstedt.

104. C. tinctumvar.tinctumRalfs.

105. C. turpinii Breb.

106. C. turpinii Breb varintermediumm.v.

107. Cosmocladium constricturcher

108. Euastrum binaléTurpin) Her.

109. E. dubiumvar.tropicum(W. & West) Krieger
110. E. pectinatunBreb.

111. Micrasterias pinnatifidaRalfs

112. Penium polymorphurerly

113. P. simplex Nogp.

114. Pleurotaenium ehrenbergiBreb.) Bory
115. Staurastrum brevispinutBreb.

116. S. gracileRalfs

117. S. inflexunBreb.

118. S. hexacerur(Ehr.) Wittr.

119. S. hexacerurtEhr.)forma pentagona
120. S. iotanunvar.longatumHirano.

121. S. orbicularevar.depressuniroy it Bisset
122. S. orbicularevar. ralfsii West & West

DO TS 00D D

r r r
vr vr a
vr vr vr
vr vr vr
vr vr a
a vr a
a a a
r r r
a vr vr
a vr a
vr r r
vr vr vr
Cc c C
r r r
a a a
vr vr vr
vr vr r
r r r
vr r vr
vr r r
vr a a
vr vr a
vr vr a
vr vr a
vr a a
vr vr a
vr vr a
vr vr a
vr vr a
vr vr a
vr vr a
vr vr a
a a vr
vr r r
r r r
r r vr
vr vr a
a a a
vr vr a
a a a
vr vr a
vr vr a
a a a
vr vr a

a, Absent; r, Rare; Vr, Very rare; ¢, Common; J-A, June-August; S-N, Sep-Nov; D-F, Dec-Feb; M-M, March-May
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Table 4
Seasonal variation of unicellular phytoplankton of Lake Phoosna
S.no Species SummerJ-A Autumn S-N Winter D-F  Spring M-M

Division: Chlorophyta
Class: Chlorophyceae
Order: Chlorococcales
Family: Oocystaceae

1. Ankistrodesmus convolut€orda c c c c
2. A falcatugCorda) Ralfs c c c c
3. A falcatusvar.stipitatus(Chod) Lemm c c c c
4.  Chlorella vulgarisBeyerinck a a a a
5. Chodatella baltoniceScherfell a a a a
6. C. chodatti(Ber.) Leg. varchodatii r r r r

7.  Closteriopsis longissimear. tropical W. & W. a a a a
8. Excentrosphaera virdidoore a a a a
9. Gloeotaenium loitelsbergerianutdansgirg a a a a
10. Kirchneriella lunaris(Kirch) Moebius a a a a
11. Nephrocytium obesum/est & West a a a a
12. Oocystis borgeSnow a a a a
13. O. crassaWest & West) Nordstedt a a a a
14. O. ellipticaW. & West a a a a
15. 0. eremosphaeri@mith a a a a
16. O. gigasArcher a a a a
17. 0. lacustrisChodat a a a a
18. O. marsoniLemm. a a a a
19. O. parvaWest & West a a a a
20. O. pyriformisPrescott a a a a
21. O. solitariaWittrock & Nordstedt a a a a
22. Planktosphaeria gelatinos8mith a a a a
23. Scaotiella antacoticaritsch r r r r
24. Tetraedron asymmetricurescott. a a a a
25. T. caudatun{Corda) Hansgirg a a a a
26. T. muticun(A. Broun) Hansgirg c c C C
27. T. miticumf. punctulatumroni r r r r
28. T.regularevar.incus formamajor Pres. a a a a
29. T.regularevar.torsum(Turner) Braun. a a a a
30. T.trigonum(Naegeli) Hansgirg a a a a
31. T.tumidulumReinsch) Hansgirg a a a a
32. T. victoriaeWoloszynska a a a a
33. Trochiscia hirtaWest. a a a a
34. T. granulata(Reinsch) Hansgirg c c c c
35. T. obtusgReinsch) Hansgirg a a a a
36. T. reticularis(Reinsch) Hansgirg a a a a
37. Westella botryoide@Nest) Wildemann. a a a a
Family: Dictyosphaeriaceae

38. Dictyosphaerium pulchellurivood a a a a
39. Dimorphococcus lunatus. Braun a a a a
Family: Characiaceae

40. Characium obtusum. Braun c c c c
41. C.ambiguuniHermann r r r r
42. C. spharicunmNaeg. r r r r

(Cont'd....)
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S.no Species Summer J-A Autumn\SiNer D-F  Spring M-M
Family: Micractiniaceae

43. Golenkinia paucispinaVest & West. a a a a
Family: Coelastraceae

44. Coelastrum astrodeumwar. astrodeum r r r r
45. C. cambricumArcher a a a a
46. C. microporunNaegeli A. Braun a a a a
47. C. scarbrunReinsch a a a a
48. C. sphaericuniNaegeli a a a a
Family: Hydrodictyaceae

49. Pediastrum boryanur{iTurp.) Men. a a a a
50. P.tetragEhr.) Ralfs a a a a
Family: Scenedesmaceae

51. Actinastrum hantzschiar. elongatumSmith vr vr vr vr
52. Crucigenia apiculatdLemm) Schmidle. a a a a
53. C.irregularisWille vr vr vr vr
54. C. quadrataMorren a a a a
55. C. rectangulariqA. Broun) Gay c c c c
56. C. tetrapediaKirch) W & West c c c c
57. Scenedesmus arcuatsmm c o C o
58. S. arcuatuwyar.arcuatusk. Oshima r r r r
59. S. arcuatuyar.platidiscaSmith a a a a
60. S. bijuga(Turp.) Lagerheim a a a a
61. S.ecornisvar.deciformisf. obiciturusUherkovich a a a a
62. S. hystrid.egerheim a a a a
63. S. quadricaudgTurp.) Breb. c C c c
64. S. quadricaudavar.parvusSmith a a a a
65. Tetrallantos lagerheimiteiling vr vr vr vr
Order: Tetrasporales

Family: Palmellaceae

66. Gloeocystis ampl&uetz. Legerheim a a a a
67. G.majorGerneck ex Lemm. a a a a
68. G. vesiculosdNaegeli a a a a
69. Gloiococcus mucosud/est a a a a
70. Palmella miniataNaegeli a a a a
71. Sphaerocystis schroete@hodat a a a a
Family: Cocomaxaceae

72. Elakatothrix viridis(Snow) Printz r r r r
Family: Tetrasporaceae

73. Schizochlamys compacRrescott a a a a
74. S. gelatinos&. Braun a a a a
75. Tetraspora cylindricalWahl.) Agardh. a a a a
Order: Ulotrichales

Family: Ulotrichaceae

76. Geminella crenulatocollifrescott vr vr vr vr
77. G. ordinata(W & West) Heering vr vr vr vr
Order: Volvocales

Family: Chlamydomonadaceae

78. Chlamydomonas ehrenbergiiorosh Pascher a a a a
79. C. epiphyticaG.M. Smith a a a a
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S.No Species Summer J-A Autumn\SiNer D-F  Spring M-M
80. C. polyperenoideurRrescott a a a a
81. C. pseudopertyPascher a a a a
Family: Volvocaceae

82. Eudorina eleganghr. a a a a
83. Pandorina morunBory a a a a
84. \Volvox aureughr. a a a a
Order: Zygnematales

Family: Desmidiaceae/Closterieae

85. Closterium acerosumar.elongatunBreb. r r r r
86. CI. DianaeEhr. a a a a
87. CI. Leibleinii Kuetz. a a a a
88. ClI. Praelongunvar.porosumKr. a a a a
89. CI. Ralfsiivar.hybridiumRabenk. a a a a
Sub-Family: Cosmarieae

90. Arthrodesmus incusgar. extensusAnderson a a a a
91. Cosmarium contracturirchner c C c C
92. C. contractunvar. ellipsodieumw. & West a a a a
93. C. crenatunRalfs r r r r
94. C. excavatunNordstedt a a a a
95. C. gibberulumiutkem. a a a a
96. C. granatunBreb a a a a
97. C. margaritatum(Lundell) Roy et Bisset a a a a
98. C. maximun{Borgesen) W. West a a a a
99. C. moniliformd. pandriformeHeimerdl a a a a
100. C. moniliformevar.limneticumW. & West a a a a
101. C. pachydermurhund a a a a
102. C. subtumiduniNordst. a a a a
103. C. sulcatunmNordstedt. a a a a
104. C. tinctumvar.tinctumRalfs. a a a a
105. C. turpinii Breb. a a a a
106. C. turpinii Breb varintermediumm.v. a a a a
107. Cosmocladium constricturcher a a a a
108. Euastrum binalgTurpin) Her. a a a a
109. E. dubiunwvar.tropicum(W. & West) Krieger a a a a
110. E. pectinatunBreb. a a a a
111. Micrasterias pinnatifidaRalfs a a a a
112. Penium polymorphurRerly a a a a
113. P. simplex Nowsp. a a a a
114. Pleurotaenium ehrenbergiBreb.) Bory a a a a
115. Staurastrum brevispinuiBreb. a a a a
116. S. gracileRalfs vr vr vr vr
117. S. inflexunBreb. a a a a
118. S. hexacerurfEhr.) Wittr. a a a a
119. S. hexacerur(Ehr.)forma pentagona a a a a
120. S. iotanunvar.longatumHirano. a a a a
121. S. orbicularevar. depressum Roy it Bisset vr r r vr
122. S. orbicularevar. ralfsii West & West a a a a

a, Absent; r, Rare; vr, Very rare; ¢c, Common; vc, Very common.

J-A, June-August; S-N, Sept.-Nov.; D-F, Dec.-February; M-M, March-May
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