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ABSTRACT

Eleven species ofspi/r&'ra Link md two species ofsi/ogorirtn Klitzing have been desffibed in this

comllnJnication as new records for Nepal. Thes€ arc Spineyrc cor,rrrrti (Hassal) Ktltzing, S.
daedaleoides Czwda, S. deciniha (Mttllet) Knldi,ng, S. ̂ thohica (Skuja) Czurda, S. jr?/gar.rii

Ki)tzing, S. porcdora Rna, S. pratchsis Ttanse !, S. rhbopus rao, S. tugulosa lwanotr, S. sprceiaha
tubenho$fs, ,t. wrtltcosa (Rao) Y'ficeca Sirogonill i ihoiense (Ttansca!) G.M Smith and,S.
sticticun lEngl. Bot.) K0lzing. All these taxa were collecled iom the lotic and lentic habitats of
eastem Nepal, The genus, Sriogori"n, h being desoribed lor the firsl time ffom this country,

Key wordr Algae, chlorophyceaej Trygnefl raceae, Spitog/ru, Sircganiun.

INTRODUCTION MATERIAL AND METHODS

Ou! knowledge of zygnemataceae specially of Between 2002-2004, samples were collected
the geneja Spirog)ra Link and Sirogonium using a plankton-nei of mesh size 80 lm and
Kiitzing in Nepal is inad€quat€. So far, only one preserv€d in 4% unbuffered formalin. Detajled
species of Spifogr,"a i.e., S. nepalensis nov. sp, is morlho"taxonomic study and photomicrography
found to be r€ported from Lobuche by Milller were done under Nikon Labophot microsoope with
(1965). The information reEafi1,ng Sircganiun and cam€ra attachment. Identification of species was
its distribution in Nepal is completely lacking. by consulting various literatures and monographs
Therefore, it was lelt desirable to study the and rhe ctassification foUowed Smith (1933).
zygn€matacean flora ofNepal. Species under €ach genus are enumerat€d

atphab€tically.
The present papff describes the morphology

and distribution of Spirog/ru ^ad Siragoniun SYSTEMATIC DESCRIPTIONS
species belonging to the family zygnematacea€ Ctass. ChloroDhvc€a€
Lnder Lle class chlorophyceae. lthich are
urireported liom Nepal hitherio. All thes€ taxa Orderr Zvgnematal€s

were observed by the authon in the cours€ of Family: Zygnem t^ceae
studies on fteshwater algal diversity of €asten
Nepal. Genus: Spil'gr'rd Link 1820

SPIROGYRA LINK AND,SIRO GONIUM KUTZING SPECIES: NEW
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Filam€nts fiee floating, rarely attached, simple,
long, unbranched, cover€d with mucilaginous
sh€ath, without basal-distal differentiation;
vesetative cells cylindrical, %-30 times as iong as
broad. cross qdlls plane. colligare. semi.repiicare.
r€plicate or mduliseptate; cNoroplasts I,16,
spirally ananged, parietal band or ribbon shaped,
%-3 Garely more than 8) tums, often saaisht, each
with numerous prominent p)'renoids; nucleus
cenlrdlly pldced. suppoded by several clroplismic

Reproduction by zygospor€s, aplanospores,
parthenospores, akinei€s and fragm€ntation;
conjugalion usually scaldriform, somerimes laleral:
zygospores usually ellipsoid, rarely ovoid or
lenticular; median spore wall chitinous, smooth or
variously omamented, pale yellow to chestnut

Spirogyru is more or less unrversal in
distribution and more than 289 species have been
described in lhe world (Randhawa, 1959).

Key lo the species:

L Cross wall plane --*-------------- 2

L Cross wall replicate, gamet4ngia fusiform,
zygospore ellipsoid, vegetaiiv€ c€lls 18-24 pm
broad *-*----------- S. spreeiaha (10)

2. Conjugation tube lormed wholly or largely by
male gametangia, chloroplast l---------3

L Conjuga(ior rube formed by bolh gamelangia.

chloroplast I to many ------------------------- 4

3. Zygospore laterally compress€d, m€dian spore
wall inegularly reticulate, vegetative cells 26-
3 9 pm broad -------- --- S. esthohica (4)

3. Zygospore ellipsoid, median spore wali
punctare, vegerarive cells 48-52 llm broad ---

S. rusutosa (e)

5l Median spore wall smooth '-- ---'.--.----. b

5. Median spore wall .negrlarli re Lulare.

zygosporc ellipsoid or pear shap€d, vegetative

cells 34-45 pm broad --- - S. daedaleoides (2)

6. Gametansia cylindrical --------------------------'l

6. Gametangia swollen, vegetative ceils 1 8-20 prn

broad ---'-'.-..---.--- S. pratensis (1)

7.  \  egctar i \e  cel ls  I  7-20 Fm broad - - - - - - - - .

S. conmunis (1)

90

Chloroplast I

7 Vegerar i \e cel ls 24-14 Fm broad ------------
-- S.juedensii (5)

8. Median spore wall smooth ----------- 9

8. Median spore wall variously omamented --10

9. Gametangia nearly cylindric, zygospore ovoid
to globose, chloroplasts 2'3, vegetative cells
37-42 pm broad --------- S. decimiha (3)

9. Cametangia swollen, zygospore broadly
ellipsoid to almost spherical, chioroplasts 3-4,
vegelalive cells 80-90 !m broad ------------

-- S. parcdoxa (6)

l0.Median spore wall irregularly reticulale,
zygospore ovoid, chloroplasts 2, vegetalive
c€lls 40 pm broad --------" S. rhizopus (8)

10.Median spore wall verrucose, zygospor€
ellipsoid, chloroplasts 4-8, veg€tativ€ cells 110-
I 3 0 pm broad ------ S, verrucasa (l l.)

Spitos/ru connunit (Hassal) Ktitzing 1849 (Pl.

I, Fig. 8)

Pr€scott ,  G.W. 1951, P.312; Ti f fany, L.H. and
M.E. Bri  on 1952, P. 146. PL 4l ,  Fig. 455r
Randhawa, M.S. 1959, P.293, FiE. 24'7

Vegetative cells 40-69 Fm long, 17-20 pm broad,
'with plare end walls; chloroplast l, %-4 tums;
conjugation scalariform, tubes formed by boih
gametangja; empty cells 40-60 pm long, 17 tm
broad; fiuitins cells cylindrical, 62-65 pm long,
17.5 Jrm broad; zygospores ellipsoid, 37'40 pm
long, 17'19 Fm broad; median spore wall smooth,
yelow.Chloroplast nany

-------------- 5
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Locality: Free floating in a reservoir near Koshi Blail, Srinagar; Java; Mvanmar: s decinina \ar'

Balrage, 162 m, Bhantabari, Sunsari district. plena Wesr and West from-Kvauktaga of Pegu

coltection number and date: uN l2E, 29-03- !i"Fl"t-d singa,tng.of-Kvaukse disr'ici)' Europe'

lu0).  
' -  

Soulh America. L S { .  wesl Indie'

Distributionf India (Gorahpur, Assanl), u.s.A. spitog!ru esthonica {skujal czLrrda 1932 (Pl 1'

! \ew Caleoonra).  
i - rPs l -41

S | i r o g , n d ( E d a l e o i d e s C z w d a t g 3 2 l P t . l , F i g R a n d h a w a ' l \ ' 1 5 1 9 5 9 ' P 3 9 6 ' F i g 4 6 0 ,
5) Veg€taiive cells 140-i68 pm long' 26-39 Pm

prescott, c.w. 1951, P. 313, Pl. 72, Figs. 9 " 
broad' vith plane end wal1s; chloroplast 1 75 -8

Tifany, L.H. and M.E. Bditon 1952, P. 14E, ;i: iums; conjugation scalariform' 
, 
nrbes fonn€d

45, Fi!s.473-474; Randhawa, M.s. re5e, p ,tt, Hff::""r"*h?11"#;'in'1" ffl:fi"Til
Fig 416 Lone.27-3-0 um broad; frtlihng cells inflated. 186-
Vegetativc ceits 60-85 pm 1on9,34"45 pm broad. ;op um tong. 43-50 !m broodr zygospores
with plane end walls; chloroplast 1,2-8 tumsr elhpsoid, laterally compresses, 80-85 Fln long, 42-
conjugation scalarifom and lat€ral; empty cells 49 !m broad; median spore wa iregularly
60-65 pn long, 47 Fm broad; fiuiting cells slightly corusate wrth minute ouncrations belween th€
inflared. 70 Um long. 55 Um broadl 7y8osporcs ridqe;
ellipsoid or pear shaped, 65-70 pm long, 42-49 !m Loialiw: Free_floatinr. rn Mechi pond, 80 m,
broadr median spore wall wirh irresularly reticulcre 

v"-r"iil,",. eh.Jd;,ir'lrp" dr*"i
ridges, brown.

Locrlty: Free floating in the roadside pool 
" t$l:"t"" 

number and date: EN 269' 17-06"

Itahari, 120 m, Sunsari district,

colloction number rnd date: EN 303, 10"09- Dbtrtbutionl Estonia'

2004. SpirogJ'ru jueryehsii Kttzing 1845 (Pl l' Fig l0)

Dhtr ibut ionr Latvia,  U.S.A. Prescott ,  CW 1951, P'  316, PI 73, Figs T-8;

sI hog!ru dccimina (Mt)ller) Kutztug 1843 (Pr I Tiffany' L'H andME Britton 1952' P 146' Pl'

rle, s) 1l,o't"'463; 
Randhawa' M s lese' P 2e4' Fis

Prescotr,  C.w. 1951. P. l l l :  Tj f fany. L.H. --r

M.E. B,itton re52, p. r53, pr, 46, Fig. q;e, v:q"til* ":l]ltl-t,l-ti,l:iY:.:,110 u'b'*o'
Randhawa. Ms rese, p. 32s. rig,. :o#i, ;;ll,J,lil: i:'ri'ffi:i:l]1";",,':"J.:1fl,#i$:
Prasad, B.N. and P.K. Misra 1992, P. 80, Pl. 13. tubes iormed by both sameta;ta: empty cells 92-
Figs.4-s i05 rm long, 28-29 prn broad; fruiting celis
Vcgetaliv€ cells 55.5-105 pm long, 3?"42 llm cylindricai, 90-9s pm long' 35-36 pm broad;

broad, with plane enal walls; chloroplasts 2-3, l-2 zvgospores ellipsoid, 60-68 Fm lon€, 30-32 Fm
turns; conjugation scalariform, tubes formed by broad;median spore wall smooth' yellow'

bolh gametangia; empty cells 55-70 llm long, 37.5 Locality: Free-floating in a reservoir near Koshi
pm broAd; fruiting cells slightly inflated, 98-102 Baffage, 162 m, Bhantabari, Sunsari district.

}lm long,48-53 Fm broad; zygospores ovoid to Collection numb€r an.l date: EN ]28. 29-03-
globose, 58-60 pm long, 35-38 pm broad; median 2003.
spor€ wall smooth, yellow. Distribution: Australia, Europe, India
Locality: Floating on the edg€ ofMuga river on (Goraklryur), Pakistln (Lahore), South Anerica,
the way from Hile ro Paktuibas, 1850 m, Dhankuta U.S.A.
disrrict SDirost ru poradoxa Rao t9.] ? (pt. 2, Fig. 3)
collcction nrmber and date: EN 78 20-10-2002 

r*ar."*r. ru.s. 1959, p. t26. Fie. ll3; Ra$an,
Distrib'rtion: Africa, Asia (India: Banaras, R.S. 1967, p. 98, Figs. 15-16; prasad, B.N. and
Bareilly, Gorakhpur, Hosangabad, Kenla, Port P.K. Misra 1992, P. 85, Pl. 13, Figs. 8 and 10.
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V€getative cells short, 50-70 pm 1ong, 80-90 Fm
broad, with plane end walls; chloroplasis 3-4j
conjusation scalariform; empty c€lls s0-56 pm
iong, 82-90 Fm broad; fiuiting cells slightly
inflated, 80-90 pm long, 96 pm broad; zygospore
broadly ellipsoidal to almost spherical, 80-85 pm
long, 68-72 FIn broad; median spore wall smooth,

Locality: Floating with other algae in Pitchhra
pond, 72 m, Biratnagar, Morang dishict.

Coll€ction numbor and date: EN 84, l6-12-2002.

Distribution: India (Dehradun, Meerut, Port Blair,
Punjab, samatb).
Spirogrru pmtehsis Tftnseau 1914 (Pl. 1, Fig. 11)
Prescott ,  G.W. 1951, P. 319, Pl.  75, Figs. 4-6;
Tiffany, L.H. and M.E. Britton 1952, P. 144, Pl.
43, Fig. 457; Randhawa, M.S. 1959, P.29'7, Fig.
257; Prasad, B.N. and P.K. Misra 1992, P. 87, Pl.
14, Figs. s and 7.
Vegetative cells 100-135 Fm long, l8-20 pm
broad, with plane end walls; chloroplast I Garely
2), l-8 tums; conjugation scalarifonn and lateral,
tubes formed by both gametangia; enpiy ceils
105-120 pm long,20 $m broad; l rui t ing cel ls
tusifom-inflated, 95 pm long, 38-42 tm broadi
sterile cells cylindrical; zygospores usually
ellipsoid, sometimes ovoid or cylindric ovoid, 56
pm long, 29 pm broad; median spore wall smooth,
yellow.

Remarkst Bullate-shaped inflatations of sterile
cells are not observed in tbe present specimen but
in other respects resemble to the type,

Locality: Free-floating in Raja Rani lake, 700 m,
Bhogated, Morang district,

Collection number and date: EN 113, 1l-01-
2003.
Distribution: China (Nanldng, Peiping), India
(Banaras, PoIt Blair, Punjab), U.S.A.
Spirogyn rhizop sIao 1936 (Pl. 1, Figs.6-7)
Randhawa, M.S. 1959, P.331, Figs.32la-c

Vegetative cells 160-175 pm iong, 40 pm broad,
with plan€ end walls; basal cell €xpanded with
inegularly lobed holdfast; chloroplasts 2, %-4
tums; conjugation scalarifom, tubes formed by
both gametangiaj emply cens 70-80 Fm long, 40
!m broad; ftuiting c€lls quadrangularly inflated,

92

90-95 pm long, 40'50 Fn broad; zygospores
ellipsoid, 58-60 pm long, 38-40 pm broad; outer
spore wall thick, lamellose, hyaline; median spore
wal1 iregularlyreliculate, brown.

Locality: Attached on moist stones around the tap,
520 n]" Bhandare Ghat, Sun Koshi, Udayapur
district.

Collection number snd d.tc: EN 191, 24-05-
2003.

Distribution: China (Peiping).

SpirosJna rusnlosa lwanoff 1 902 (P1. I , Fies. I -2)

Tiffany, L.H. and M.E. Britton 1952, P. 156, Pl.
47, Fig. 498; Randhawa, M.S. 1959, P. 352, Fjg.
365.

Vegetative c€lls 90-160 pm long, 48-52 pm broad,
with plane end wallsj chioroplast 1,5-6 nrrns;
conjugation scalarilorm, tubes formed by male
gametangia; empty cells 80-95 Fm long, 52-55 pm
broad; iruiting cells both short and long, inflated
on conjugat ing side,50"118 pm long,55-70 pm
broad; zygospore ellipsoid, 70 pm long, 38"45 pm
broad; median spore wall finely punctate, yellow-

Remsrks: In tbe prcsent algae, zygospores are
small in size mainly on length and their shapes are
not ovoid with broadly rounded ends as described
in t],?e specimen. Also, not all zygospore bearing
cells 619 sho(€ned olherwise in other respects
resemble the typ€.

Locllity: Planktonic in the roadside poolnearP.C.
Campus,72 m, Biratnagar, Morang district.
Collection numb€r and dat€: EN 224, 24-07-
2003.

Distribution: China, Rumania, Russia, U.S.A.
Spitog!ru sprceiana Rabeniorsr's 1863 (Pl 2. Fig.
2)

Prescott ,  G.W. 1951, P. 321, Pl.  77, Fig. 9;
Tiffany, L.H. and M.E. Britton 1952, P. 158, Pl.
48. Fig.5lJ:  Randhawa. \ ,4.S. 1q59. P. 155. f ig.
370
Vegetative cells 100-142 Fm long, 18-24 Im
broad, with replicate end \{allsj chloroplast 1, %-4
tums; conjugation scalariforrn and lateral; empty
cells 19 pm broad; ftuiting cells inflat€d, 112 pn1
tong, 35 pm broad; zygospores ellipsoid, 75 pn
long, 30-32 p:n broad; rnedian spore wall smooth,
yeltow.
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Remarks: The vegetativ€ cells of this algae are
shorter than the type.

Locality: Free-floating in Phooli Khola sheam 1.
n€ar Damku Village, I 690 m, Klotang district.

chloroplasts 6-9, vegetative
broad ----------""--

cells 76-80 pm
S. ilinoiense (t\

Collection number and date; EN 175, 18-05-
2003.

Distributiotr: Finland, Germaoy. lndia, Rumania.
South Africa, U.S.A.

Spitogm venucoso (Rao) Krieger 1944 (PI. 2,
Fig. 1)

Randhawa, M.S. 1959, P.339, Fi8. 336

Vegetative cells 150-190 pm long, 110-130 pm
broad, with plane end v,/alls; chloroplasts 4-8,
conjugaiion scalariform, tubes formed by both
gam€tangia; empty oels 140-200 Fm 1ong, 110-
140 pm broad; ftuiting c€lls cylindrical, 180-240
pm 1ong, 135J40 pm broad; zygospores elliproid,
150-170 llm long, 75-125 !m broad; median spore
wall thick, minutely vemrcoae, with coa$ely
meshed reticulate ridges, brown.

Locauty: Planktonic in Baghjhoda Jhill, 13? m.
Khorsane, Moreng distdct.

Collectlon number and dater EN 309, l7-ll-
2004.

Dlstrlbutlon: India.

Genus! ,Sirogotirn Klltzing 1843

Filamenti sirnple, unbranched; vegetative cells
cylindrical, 2-6 times as long as broad, with plane
end v,alls and without extemal pectic layeri
chloroplasts 2-9, straight or slighily spiral, rarely
more than /2 a tum; otherwise vegetatively similar
to Spirog)ra.

Reproduction by zygospore; coqjugation dhect
b€tween gametangia, without conjugation tubes;
progamerangia divide inlo unequal gamelangia-
small as male and lalge as female, rarcly
progametangia conjusare wifiour division, flexing
of filaments du ng conjugation; zygospores
€llipsoid or ovoid; median spore wall thick, smooth
or variously omamented, yellow, blori'Il or black.

Key to the species:

1 Median spore wall reticuiate with scattered
protuberances, zygospores 90-94 pm brcad,

ECOPRINT VOL T4 2()O7

Median spore wall smooth, zySospores 60 pln

broad, chloroplasb 3-6, vegetative cells 45-48
pm brcad S. sticticum (2')

Sirogohi ht illinoiense (Trans€au) G.M. Snith
1933 (Pl.2,  Fig.4)

Tiffany, L.H. and M.E. Britton 1952, P. 164, Pl.
50, Figs. 529-530; Randhawa, M.S. 1959, P. 426,
Fig. 5l  I

Vegetative cells 230 prn long, 76-80 Im broad;
chloroplasts 6-9, nearly straight or upto I tum;
conjugation direcl both gametangia more or less
reflexed; fruiting cells inllated to 130 Fm;
zygospores ellipsoid, 155160 prn long, 90-94 !m
broad; m€dian sporc wall with scattered
protubemnces connected by a more or le$
prominenl reticulum, yellow,

Locrlttyr Plar*tonjc in the stagnanl water ofRawa
river ar Katahare Bensi, 720 m. Kiotang dbtrict,

Collectlon nunber and date: EN 180, 19-05-
2003.

Dlstrlbutlonr U.S.A.

Sitogottlum stlclicam (Engl. Bot.) Kutzing 1843
(Pl, 2, Fig. 5)

Prcscott, G.W. 1951, P. 321, Pl. 76, Figs. 5-7;
Tiffany, L,H, and M.E. Britton 1952, P. 162, Pl,
50, Fig. 531; Randhawa, M.S. 1959, P.424, Fig,
508

Veget tive cells 150 Fm long, 4548 pm broad;
chloroplasts 3-6, nearly siraight or % a tum;
conjugation directj gametangia usually shortened,
more or less rcflexed; fruiting cells inflated to 75
pm; zygospores ellipsoid, sometim€s more or less
ovoid, 89 pm long, 60 Fm broad; median spore
wall smooth, y€llow.

Locality: Fr€e-floating in the Pitchhra canal, 72 m,
Biratnagar, MoIary district.

Collection number and date: EN 126, 26-03-
2003.

Distribution: Africa" Australia, lndia (Banans,
Flzabad), Italy (Pavia), South America, U.S.A.
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Plate 2, (FiS I SPJ,?K!1, r.rr1i,.r, (Rxo) KJicecr:15. flg.2 S rP,?ftl,, llobenh.At's 1750.fiS l S ],,rdJdz Rxo x200,

Fis. 1. SnTpnhh illtt.ip,se \I nns..n) C M. Smnb i 200, Fig. 5 S Jri.ri.,,, (Engl. Bot ) Kndns x200)

ECOPRINT VOL 14, 2007



ACXNO\I'LEDGEMENT

The authoN are thanldrl to prof Dr. S.C.
Srivastava, retired Head, Departnent of Botany,
Lucknow University, India for help and facilities.
One of the authors (S.K. Rai) gratefully
acknovledges {iDancial assistance fiomUniversity
Grantr Cornrnission, Nepal.

REFTRENCES

M ller, J. 1965. Spitogra hepalensis aov. spac,
Kli nbu H inal. 1(4)1299 "300.

Pra6ad, B.N. and P.K, Msra 1992. Fresh Wa,er
Algal Flora of Andaman and Ntcobar Islands,
Vol, 2, B, Singh and M.p. Singh publ.,

Dohadurl India. 284p,

Prescott, G.W. 1951. Algae d the Westen creat
Lakes Area. WM.C. Brown pubtisheG,

Dubuque, lowa. 977p.

Randhawa, M.S. 1959. Zygnenaceae. LC.A.R.
monogaph on algae, New Delhi. 478p.

Rattan, R.S. 1967. Notes on some zygnemataceae
ftom PDnjab. Phykos. 6(1-2)t95-99.

Smi$, G.M. 1933. The Fresh Water Atgae of the
Uhited States. Mccra1|r'-Hill Book Company
Inc., New York, 716 F4r.

Titran, L.H. aDd M.E. Bitton 1952, The Algae of
Il,rorb. Hafrer Publishng Co., New yorl( 4Oi
pp.

DCOPRINT VOL 14, 200?
96


