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ABSTRACT

The present paper crumerates 30 taxa of fresh water algae, in which 18 belong to the cliss

Cyanophyceae,  order  Chioococeales and 12 Chlorophyeeaen  taxa,  orders  Cladophorales,

Ocdogoniales, Chactophoraies, Zygnematabes and Ulotrichates. Species were identified  from

collected samples of high altitudinal zones of Sikkim Himalayas. Al taxa have heen reported for the

first time from the study area.
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INTRODUCTION

The study of fresh water alpal flora of high
altitudinal zonwes ol Tndia has not been given due
attention. A lew records ol Allved {(1978) from
castern Fhmalava, Singh and Gupta (2000} [rom
Arunachal Pradesh, Gupta (20000 from Meghalaya,
Khare and Suseela {20040 trom ttaranchal pave
some aceounts of fresh water algac. Algad flora of
Sikkim state has pot been well studied, except
somie cussory repotts of Santre { [984), Prasacd and
Misra {1987) from Ganglok and s surrounding
arcas. This suggests that no serions eflurt has been
explore the flora  of Sikkim

made 1o alsak

Hunalayas,

Sikkim state due 1o ts proxinndy to Himalayas
fuces exteeine chimatic conditions. On an averuge
20C and

minimum 1270, Rainfall vecars throughout the

the  muxbbam  lemperature records
vear and state as s whole gets 80-90% of the
anoual raintull during monsoon. The man source
ol water i simadl water bodies fike pools, ditches,
streams are from water falls and gluciers. Fresh
waler algal tlora of different alutudinal ranges
{1300-1700 m} of Sikkin has been surveyed.
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Cyanophyeeae, Chlorophyeeae, Sikkim Himalayas.

MATERIALS AND METIIODS

Samples were collected from poals, ditches,
splashed rocks, slow-running streams, water falls
and moist soils of three distuet places with
different  altitudinal Namcli, 1325 m:
Crangtok, 1700 m and Rumtek Monastry, 17000m

during the vear 2000 and 2001 These samples

Fanges:

were preserved in [O% tarmaline aomd deposited al

Phycology  luboratory  of - National  Botanical
Rescarch Institute, Tucknors. During microscopic
ohservations  niicro photographs were Gihene in

Fieca ATO 2000 research microscope.

The identification of taxa were done by
futlowing standard publications: Prescott {1931,
Tiffany and Britton (1952) Desikachary {1939,
Randhawa ¢1959), Anand {(1993), Kant and Gupta
(19981 The species arranged alphabetcally with

locatity and sample numbers given o paenthesis,

SPECIES ENUMUERATION

Class: Cyanopltyceae
Order:  Chrovcoccales
Family: Chroococcacene

ta
L



Anacystis rupestris (Lyng.) Drouet and Daily P1. 1.
Fig. 10

(Tiffany and Britton 1952, p. 331, PL 89, Fig.
1339

Cells eylindrical, free floatng, 6.2 um in diameter,
celb content blue green, homogeneous.

Locality: Small water stream at Namcehi towards
Namihang and Siliguri.

Sample No.: NBRE ALSH-O[8R.

Aphanothece castagned (Kutz.) Rabenh PLT, Fies,
{4 and 20

(Desihachary 19539 po 106, PL 26, Fie, [3)

The cells are oval w cyhndrical, 3.6 4 pm in
diameter and 0.8 pim long surrounded by thick
mucilaginous sheath, the cell content bl ereen
ancd hamoeencous.

Locality: Small water stream al Namehi towards
Namthang and Sdiguri.

Sample No.: NBRL ALSIH 0188

Aphanothece stagning Nag PL | Fe 18
(Desikachary 1959, p, 142, P22, Ligs. 4.5 and 9)
Thallus small, gelatinous, cells Jonger thun broad,
oblong eylindrical, 4.5 pum in loug. 2.3 pm broad,
cell content blue green, homogencous.

Locality: A smalt water tunk a Gandlit market in
Grangtok.

Sample No.: NBRI ALSI 023,

Chroococcus minimuy (Keiss.) Lemm PL L Figs.
12 ard 19

(Desikachary 1959, p. 106, P1L. 20, Fig, 13)
Colomes 2-8 cells. enclosed by thin mucilaginous
sheath, each cell spherical to cllipsoidal with 4.5
Hm o diameter.

Locatity: From stagnant water at the road side,

Gungtok.

Sample No.: NBRI. ALSH-08.
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Chroococcus minor (Kutz.) Nug P |, Fig. |
(Desikachary 1959, p. [05, PL. 24, Fig. I)

Cells spherical in pairs, 4 pm in diameter. enclosed
by thin muctlaginous sheath. cell contemt blue

green, humngcncous.

Locality: On stagnant wiater at the road side.

Ganglok.

Sample No.: NBRI ALSIH-08.
Chroocaceus montanpys Hansg DL B ?
(Desikachary 1950 po 108, PL 26, The, 121

Thallus - mucilaginous,  cells hemi-spherical  in

shape, 52 nmcin diameter. enclosed hy thin

nwctlaginous sheatt the cell wall thin and smoath.

Locality: Squeezed from submerged plants below
the wader fall tonvards Flanmman ok,

Sample Noo: NBRU ALSH-027.

Chroococens selizodermaticns West PLLL P, 73
(Desikachary 1959, po 103,11 20, Fie. 17)

Cells i proups of 2-3 oval i shape, 7.2 pin in
diameter, enclosed by thick mucitaginous sheath,
Bimellated, cell content blue preen with smooth
cedl walt

Locality: A pool below the swater tall o front of
Rumick Monastry.

Sample Noo: NBRIECALSH-04Y.

Chrovcoccus varfus Braun P11, Fles, 16 aud 24
(Prescolt 1951, po 451, PL 10O, Fie, 15)
Anirregular shaped colony of 2-8 spherical cells
eniclused by thick hyaline mucilaginous sheath, cell
content blue green, homogencous, cells 2.8 um in
diameter.

Locality: I'rom stagnant water at the road side.
Gangtok.

Sample No.: NBRI. ALSII-08.



CGloeocapsa atrata (Torp) Kutz PLE Fre 5
{Desikachary 1959, p. 139, P1. 27, Fiz. 6}

Thallus mucilaginous with 2-4 cells, spherical,
swrrounded by (hin mucilaginous sheath. 4.5 pm in
diameter. cell content hlue grecn, homogeneous.
Locality: Small water stream al Nameht towuards
Namthang and Siliguri.

Sample No.: NBRIECALSH 188,

Gloeocapsa coracing Kutz P1LT g, 8 and 13

tDestkachary 1939 po 12 P2 Bz B

Colls sphereals 3 g o diimeter, surrounded by
thin mucilagmons sheath, cedl wali tinck and
smoath.

Locality: Squeezed from submerped plants below
the water Bl towards Hanuman tok and an suctace

moisd soik at the Torest depariment of Ganglok,

Sample Nosoc NRRT ATSH-GLE, 027,

Clococapsa decorticans (Ahed Iachter PLT, Fie,
4

(Desthachary (959 0 L4 PL 240 gl 9y

Cefls spherical, single o upto 2-d topether, 6.2 pun
in diameter, enclosed by ek pelatinons sheath,
lamelated, cell content biue green, homaogeneous.
Locality: A road side water tank at Ganetoh and
sl water stream b Namehi towards Numnthung,
und Siliguri.

Sample Nos.o NBRE ALSH-03, GL8S.

Glococapsa gelatinosa Kutz PO Fres, 17 and 9
(Desikachary 1959, p 139, PL 27 Fig, 6)

Cuells spherical. 3.8 un o diameter, enclosed by
thuck hyaline mucilaginous sheath, Eunellated, celi
content blue green, homogencous.

Locality: Small water stream at Namchi towards
Namnthang and Siliguri.

Sample No.: NBRI. ALLSH-0188.

Glococapsa montana Kutz PL 1L Fles, 2,3, 15 and
21
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(Destkachary 1939, p. 123, P1. 24 e, 1)

Cells sphertcal, 3.2 pm o diameler. single or two
together 10 a colony, enclosed by thick hyaline
mucilaginous sheath, lamellated, cell content biue

ereen, homogencous.

Locality: Small water stream at Namcht towards

Namthang and Siligurt and m stagnant waler of

roadside pool in Ganatok,

Sample Nos.. NRRILALSIT 08, 0185,
Glococapsa polvdermatica Kuts P Bip 22
{Destkachary 1939 po TLS, PL S B b

Thallus mucilapinous, compact, cells spherical, 4.5
pn hroad, cell content blue green, homoseocons.

Locality: Small water streiun ot Nomedu towards

Namthang ancd Silipue.

Sample Noo NBRIALSH- (88,

Glococapse kuetzingiama Nag VLT g 1
tDestkachary 1950, po TIO, P23 Fiel 4y

Thallus - mucilaginous. consists 4 sl cells,
spherieal, 32 o broad, enclosed by thin

mucilaginows  sheath, cell content blue green,

hotmoreneous.

Locality: Small water stream at Namehn towards

Nimthang and Sihgori.

Sumple No.: NBRID ALSIH O188.

Merismopedia glauca (Ehr) Nag PL T Fip. 6
{Destkachary 1959, po 1351129, Fipl vy

Cells regularly arranged inorectangular soucture
with crenate marein, cells ovate, hemispherical, 2-
23 um on duwmeter, cell content blug  green,
humogeneous.

Locality: On rocks with splashed water near water
fall in fromt of Rumiek Monastry.




Sample No.: NBRI. ALSH-049.

Meristopedia elegans A BrPl. |, Fig. 25
(Desikachary 1959, p. 150, P1. 29, Fig. 9)

Colenies sinall with 16 celled. cells oblang. closely
arranged  having 550 um in diameter,  [lree
floating.

Laoecality: On rocks splashed by water at Rumick

Maonasrry.

Sample Noo: NBRE ALST-0131,

Microcystis bengalensiv Benerii L1 Fig, 26
(Besihachuary 1939 po 891119, Fig. 56
Colomies gregulaly hranched. cells eylindricad, 3.5

pmom diameter, sheath distindt, sorrounds the

numbuer ol daughicr colonies.

Locality: A snall tank on the roadside at Gangtok

VILw poinl.

Sumple Noo: NBRIL ALSTI-013

Class: Chilurophyccae

Order: Cladophorales

Fumily: Cladophoriceae

Cladophora glomerata (Linny Koeiz L2 Fis, 13
Clitany and Botton, 1952, p. 45, PiL 13, Fig. U3)
Cetls of main axis 2052 pm long, 158 pm broad
and hranching in Y shaped structure, 11.5 um long,

[22 pm broad often a glomerate elusters with
reticulate chloroplast.,

Locality: A small pool st the Gangtok view point,
Sumple No.: NBRIL ALSH-0106.

Cladftphora laetevirens (Dillw.) Kueiz P12,

Fig. o

(Prasad and Misra 1992, p. 54, P1. 7, Fia. 6)
Lpilithic, branching of the filament pseudo-
dichotomous, cells of main axis 315 pm long, 60
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um in diameter, cells of branchlets 50.6 pm long,
25.2 pm in diameter,

Locality: On rocks in the stream at Namchi.
Sample No.: NERI. ALSH-092,

Order: Ocdogoniales

Family: Oedogoniaceae

Ocdagoninm gracillus (Tiftany) Witirock PL2,
FFig. 10

(Prescott 1951, po L700PL 29, Fie, )

Vegetative cells cylmdrical, 185 pmy in dismieter,
A28 pme Tong, vogonin selitay ovond, elohose,
SRS pmoin diemeter, 35 i long with o superior
vpening pore, vospare glhose, 30 pmin dameter,
filling the vogonium.,

Locality: On rocks splashed by water at Namehi.
Sample Noo: NBRI ALSH-O192,

This species i narrower than those reponted by
Proscott (E95 11 i which the veeetative cell 20 23

pvand oovonin 44 46 um o diamcter,

Ovdogoninm subaerolatum Tittany and Buton P
2oligs 5 ad 172

(Prasad and Misra 1992, p 223 PLL Fie L
Macrandrons,  monoecious, vepetative eells
cylindrical, 13 pm diameter, 40 am long,
sogonium solitary, cllipsowdal, 36.2 pu fong. 31
by broad, oospore broadly  ellipsoidal, fill (he
(!{J}J,l!llill[ll.

Locality: On rocks splashed by water at Namehi.
Sample No.: NBRI ALSH-O192.

Ocdogonium varigns Witr et Lund PL 2 Fig, 3
(Prasad and Mista 1992, p. 73, PL 1L, Fig 6)
Vegetative cells eylindrical, 13.5 pm in diameter,
30-35 pm long, oogonia solitary,  depressed,
globose, 385 pm broad, 32.8 um long, oospore
globose and 293 um in diameter, fill  the
O0gonium.

Locality: A small pool at the Gangtok view point.
Sample No.: NBRI. ALSH-0106.



Order: Chactophorales

Family: Chaetophoraceas

Stigeocloniinn fenue (Agar.y Kuetz Pl 2, Fig. |
fKant and Gupta 1998, p. 109, PL 108, Fig. 3}

Pilament  dichotomouwsly  branched,  branches
always soldary. opposite. cells 5-6.8 juin long and
T2 pman diameter,

Locality: Small sireamt on the way of Gangtok
VICW poinl.

Sample Na.o NBRI AT STH-0148.

Order: Zvenematales

Family: Zyencmalaceae

Spirogyru exitis Wo oo WS West L 2 el b
fRndhawa 1959 p 323 e, 309

Voepetative cells bong, evlindrical, 70 wm Tong and
2005 pmoan danwer with plane end wall, the
chloreplast 3-5 furns, conmpuganon scalanfonn,
fertite cell vahndie,  zyaospore oblone with
rounded eosds i g 00 o length and 242 pm
wilth,

Locality: A small diteh on road side al Gaountok
taxi skl

Sample Nog: NBREALSH-O129.

The dnometer of vepetative cell and zygospore are
stdler thar thuse reported by- Prasad snd Misia
CTUO2E from Andaman Nicobar having 24527 um
i dinmeter and 29-32 g broad.

Spirogyra indica Rao. P12, Fig. 2

tAnand 1998, po 5.k Frel 167)

Filanwents long, cylindrical, cells 738 pm long.
225 pmoin diameter with plane end  wall
chiloroplast single, solitary, spiralty arranged  in
ribbon like structure with 2-3 wrns, conjugation by
tubes from both pametangia, fertile cell cvlindric
(some times  shebtly  swollen),  zygospores
spherical, Laterally compressed with 32.5 pm in
diameter.

Locality: A small ditch on roud side ar Gungtok
Laxi stiand.

Sample No.t NBRIL ALSI-0129,
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Spirogyra pratensis Transeau P 2, Fig. 9

{Prasad and Misra 1992, p.87, P14 Figs. 5.7)
Vegetative cells 18.2 um in diameter, 60 um long
with  plane end  walls  having  single  spiral
chloroplast making  2-3  turns,  conjuzation
scalanform. wibes formed by both gametingis.
tertile cell fusitorm intlated uptee 345 um in
drameter, zvgospores cllipsmd 21 pm broad, 30
e Long,

Locality: In the water stieam near swaker fall
towards Flamiman k.

Sample Noo: NBRIE ALSH-029,

Zygrema mucigenim Randhawa P2 Figl 7
sRantand Gupta 1998, po 1220101056, B oo

The vegetative cells eloneated, eviindrical, I8 pm
mcdinmeter, LOO pum fong, cach cell having fw star
shaped choldoroplasts with sinele pyrenoad.
Locality: A small pool at Ganpiok view poiml,
Sample No.: NBRT ALSH 0106,

Zygrema pecfinatum (Vaucher) CAL Aeardh, PL
2o e 8

CliMTany wwd Britton 1952 p0 TR PL 42, Fie, 4460
Veeetative colls are eyhindrwead, 80 pon loags, 2505
wnr o dicuneter, cach cell having two star shaped
cliloroplast with single pyrenoid. the zygospore
elohose to ovord 5.5 i broad inthe conjugation
tube with median spore wall which s thack !
simooth,

Lacality: On rocks splashed by water at Namohi,
Sample Noo: NBRE ALSH-0192,

Order:  Uotrichales

Family:  Ulotrichaceae

Llothrix tensedsyima Kuetz P2, Lig, 1]

(Kant and Gupta 1998, po H12, P10 32 Fig 5)
Vegetative  cells much broader  than  length,
quadrate, 20 pm o diameter, 128 pm o long,
chromatophore usually in a median band with 2-4
pyrenoids,

Locality: A small water spring ar Namchi.

Sample No.: NBR1. ALSH-0186




Plate L (1ig 1. Clroccocoss misor tonly d Nug L Fess 2030 1S i 21 Géovocapna soonntaua Koty g b Gloco s
devorticars UL By Richier. bras 30 Glococapar ateeda Charpoy Kutes Figs 60 Yerissopedia eharea (Ehe) Nag, Py,
T Clrenencens monieanes Tanseive - Pras, 8 und LY Glococapsea corecine Kuteo g, 100 dnacrssis npestio 1l yng.
Drouet wnd Bailv Vigs L Clovocapse etzivgicon Naga, Figs, 12 and 190 Cliraococens pinimnes thocis=r Lenurt.
P, Tl 200 Aphanotheee custaginer (Ku 28 Rabenl, Flaos, 6 and 240 Clironeoecns vy Braun,, Figs. 17 and
9. Clocncapse eelfatimose Kt Uig V8 dphapotfecs stagiina Nae. Lig 220 Glovocapa poludennaticn Kulz., Fig.
23 Chroococas sohizodermdric oy West, Vigs 230 Merivnopedio vlevens A B Vigs 20, Microorsts bengalensi
Benerji).
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g -
Plate 2. (Vi 1 Seigeocdeniwm fomee A gardl Kuete,, brg, 20 Spieow v dndice Raon Pigs 3 Oedogonivm varians
Wiltrock ot Lundell, b 3 Spirogera exilis Woet W S, Weat . bags. 5 und 120 Ovdogonitnm sihaeredunan Tittany

and Brito. Fig, b Cladophor factevivens ADillwy Kueta., Fiy 7 Zvgienia mucigeinsr Randhiw s, Fig, 8, Zvenen
pectinaten (vaucheriAgardh., Pig 9 Sphovyea pratensis Transcaa, Fig, V0 Oedogoiium grocitho {1y Wittroch.

Cig. V1, Clothric tenuissima Koete., Fras 130 Cladophors glomerawe Linny Kotz ),
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RESULTS AND DISCUSSION

During the course of the present investigation.
a total of 30 taxa of two dilTerent classes
Cyanophyceae  and  Chlorophyceae have been
studied  on  the basts  of  morpho-taxonomic
observations.  Cut  of thirty taxa. the genus
Glocacapsa,  Chroococcus,  Oedogoniim and
Spirogyra are common in occurrence. While, the
genus Morismopedia, Aphanothece, Cladophora,
Zygnema, Anacvstis, Microeystis, Stegioclonium
and {Hothrix ocainred in dominant form, The
morpho-taxonomie variutions are also observed in
some s with that of 1est ol Indian algal ilora,
This variaion could be due o (he high altitude.
low temperature and other ¢limatic and ccological

conditions of the [ocality.
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