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4.

O ur con tribu tions to the study of 
algae (to which I  shall confine m yself in  
to -day’s address) extending over a  q u a r
ter o f a cen tu ry  w hich are  published 
th rough 136 research papers to date , fall 
in to  the following categories :
1 • Cytology and  Cytotaxonom y of

several groups o f algae.
2. Cytogenetics o f  algae, Effects o f

rad ia tion s; M odifying action  o f
certa in  rad io -p ro tective chem icals; 
Effects o f chem icals.

3. Physiological studies in relation  to
germ ination  o f akinetes; conjugation 
in  certa in  desmids and cultivation of 
certa in  dinoflagellates.
System atics/M orphology and R ep 
roduction .
Since it is no t possible to survey the 

en tire  range  o f work a t  this ju n c tu re , I  
shall try  to present only a b ird ’s eye-view 
o f the to tality .

1. Cytology and Cytotaxonomy o f  several 
groups o f  algae : T he investigations in  this 
a rea  cover 300 taxa o f algae, largely 
belonging to green algae and  some to 
D inophyceae. T he  cytologically investi
gated  genera included under various 
Classes/Orders are  listed in  T able  I . T he 
num ber o f  taxa investigated under each 
genus is indicated in  brackets following 
nam e o f the genus. T he range o f c h ro 
mosome num bers has also been indicated  
for each O rder/C lass investigated. I t
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m ay be em phasised here th a t outstanding 
karyological characters o f  the O rders Vol- 
vocales, U lotrichales, C haetophorales, 
Chaetophorales, Oedoggniales, Conju- 
gales, Siphonales, included under Chloro- 
phyceae (Fritsch , 1935), C harophyceae, 
Bacillariophyceae, Euglenophyceae and  
D inophyceae a re  sum m arised by the 
au th o r in  various reviews (Sarm a, 1973,
1977, 1979, 1982 and  1983). T he chro
mosome num bers o f  m em bers o f  the 
above groups published in  the world are 
listed by the au th o r (Sarm a, 1982). I t  
is gratify ing to record th a t chromosome 
num bers recorded from  our School o f 
abou t 200 algal taxa a re  first reports. 
T he  lowest and highest chrom osom e 
num bers in  algae both recorded during  
the course o f  ou r studies a re  n = 2  in 
certain  taxa o f  Spirogyra to n =  c.600 in a 
species o f Gymnodinium.

O n the  basis o f  the above extensive 
studies, four chrom osom e types in  algae, 
categorised as un der, m ay be recognised 
(Sarm a, 1983).

(i) Chromosomes appreciably  long 
with localised centrom eres e.g., 
m em bers o f  C ladIphorales, Oedo- 
goniales, Charales.

(11) Chromosomes extrem ely small 
w ithout any  indication o f the posi
tion o f  the centrom ere e. g ., m any 
Volvocales, Chlorococcales, Chae- 
tophoralis , Siphonales, m any spe-
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cies o f desmids and  some species of 
filam entous Conjugales.

(iii) Polycentric chromosomes e. g. seve
ra l species o f Spirogyra and  some of 
desmids.

Civ) Chromosomes fairly large, b u t w ith 
no evidence o f centrom ere and  no t 
associated w ith  a  spindle during 
m ito tic cycle, e. g ., m em bers of 
D inophyceae and Euglenophyceae.

O n the basis o f chromosome num ber, 
breadth  and length o f individual chro
mosomes, N. O . chrom osom es, if  detec
tab le, i t  has been possible to p repare  
idiogram s o f individual taxa belonging to 
G harales (K han  and Sarn ia, 1967 a , b ; 
R am jee an d  Sarm a, 1971) and  Oedogo- 
niales (Srivastava and  Sarm a, 1979), 
which proved to be o f im m ense value in  
discussing the evolutionary trends w ith in 
these groups. A lthough a  large num ber 
o f tax a  of C ladophorales were investigated 
by o ther w orkers, no concerted a ttem p t 
has as yet been m ade by any  w orker to 
depict idiogram s o f karyotypes,although 
the chromosomes are  appreciably large 
and  centrom eric position o f individual 
chrom osom es identifiable.

Chrom osom e num ber w ith in  a  p a r ti
cular group  o f algae give an  insight to 
probable lines o f evolutionary diversifi
cation . Coupled w ith o ther karyological 
characteristics they provide good evide- 
dciicc for decisions on taxa o f disputed 
system atic position, either a t specific, 
generic or even a t  supra generic levels. 
T hus, karyological inform ation has p ro 
ved to be an  excellent tool, if  judiciously 
used, for cytotaxonom ic studies in  algae 
(Sarm a, 1978). T o  quote ju s t a  few 
examples from  our own studies, cytolo- 
gical evidence len t sup po it to the eleva
tion o f the O rder Conjugales to C onju- 
gatophyceae an d  the O rder Oedogoniales 
to O edogoriophyceae as proposed by 
R ound (1963), b u t did no t favour the

inclusion o f C ladophorales along with 
Siphonales under Bryopsidophyceae by 
the la tte r au th o r, o f F o tt’s treatm ent of 
Oedogoniales (Fott, 1959J under U lotri- 
chales (cf. Sarm a, 1964). Studies m ade 
by V edajanani and  Sarm a (1978 a , b , c, 
d) and A bhayavardhani and  Sarm a 
(1981 a , b , 1983) on Conjugales, of Sri- 
vasiava an d  Sarm a (1979) on O edogo
niales, o f C how dary and  Sivaji Singh on 
Siphonales are relevant to this context. 
T he view of chaetophoralean origin of 
charophytes p u t forw ard by Desikachary 
an d  Sunderalingam  (1962) has been 
refuted by  Sarm a, K h an  and  Ram jee 
(1970) on cytological grounds. T he 
princip le laid down by W ood and  
Im ahori (1965) th a t monoecism and 
dioecism  are no t to be considered 
as valid taxonom ic crite ria  in C haro- 
p h y ta  on the basis o f w hich they revised 
certa in  taxa o f this g roup , was found to 
be to tally  unacceptable on cytological 
evidences by Sarm a and  K h an  (1967) 
and  la ter by P rocto r (1971).

K aryological studies have served as 
a  reliable m eans of determ ining the sys
tem atic  position o f certa in  genera of 
controversial systematic position. T o  cite 
a few exam ples, Sphaeroplea has been 
shown to be m ore closely related  to 
U lotrichales th an  to C ladophorales or 
Siphonales (Sarm a, 1962), on the basis of 
its karyology. Sim ilarly , Microspora was 
also shown to be having close affnities 
with U lotrichales on cytological grounds 
(Sarm a, 1963). T he contention by 
C am pbell an d  Sarafis (1972) th a t Schizo- 
meris did no t deserve a  generic status, b u t 
could be considered as an  ecophene of 
Stigeoclonium tenut was opposed by cyto
logical studies o f Schizomeries by Sarm a 
and  C h aud hary  (1975). T he indentity  
of Gaespi*ella pascheri w ith  Stigeoclonium 
pascheri was established by the studies of 
Shyam  an d  Sarm a (1979).
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Broadly speaking, chromosome 

num bers w ith in a  group o f algae have 
also revealed a  clue to certa in  evolutio
nary  trends w ith in  the group. Thus in  
general, euploidy played a  distinctive 
role in  the evolution o f C ladophorales 
and  Charales. In  a  m ajority  o f  algal 
groups so far investigated, however, 
aneuploidy proved to be o f greater signi
ficance in evolution o f those groups. 
Exceptions do occur in both the cases. 
T he occurrence o f cytological races w ith
in  a  species was found to be a  com m on 
phenom enon in  m any o f the unicellu
la r, colonial and  filam entous algae. As 
examples could be cited  the cases o f  
Euastrum cornubiens, Closterium moniliferum, 
Gonium pec tor ale, Microspora amoena and  
Schizomeris leiblenii. Com prehensive lists 
o f  algae exhib iting  euploidy w ith in a  
genus, aneuplo idy  w ith in  a  genus and 
cytological races w ith in a  species have 
been docum ented by Sarm a (1978).

Recently on the basis o f  cytogeo- 
graphic and  cytosystem atic survey of 
world lite ra tu re  on C harophy ta , K han  
and  Sarm a (1981-82 an d  1984) have 
come to the conclusion th a t most p ro 
bably, Ind ia  (particu larly  U tta r  Pradesh 
an d  Bihar) m ay be considered as the 
p rim ary  centre o f  origin for world 
charophy te  flora.

T he karyology o f dinoflagellates 
(Dinophyceae) assumes im portance in  the 
direction o f bridging the gap between the 
two well established levels o f genetic 
organisation viz., P rokaryota and  Euka- 
ryota where the gap is astounding. The 
dinokaryon (nucleus in  Dinophyceae) has 
a  nuclear organisation sim ilar to the 
eukaryon w ith a  nuclear m em brane, 
nucleolus, chromosomes and  undergoes 
mitosis. H owever, the  DNA o f the 
chromosomes o f a dinokaryon is no t 
com plexed w ith  the conventional histones 
o f  the eukaryotes, the  chromosomes are

in a  highly condensed state even in  the 
in terphase  nucleus, and the mitosis is an  
ab e rran t one not conform ing to the 
events well established in  eukaryotes (cf 
Shyam  and Sharm a 1978, Sharm a,
1978, S harm a, 1983), particu larly  in  not 
being involved w ith  a  typical spindle 
app ara tu s, an d  the d istribu tion  o f chro
mosomes in some m ysterious way being a  
m em brane m ediated event as has been 
postu lated in  prokaryotes. A further 
probe in to  the finer aspects o f  the karyo
logy o f D inophyceae is bound to prove 
rew arding particu larly  in  re la tion  to the 
evolution of the chrom osom e itself.

2. Cytogenetics o f  Algae : Cytogene
tical studies re la te  to the use o f  ra d ia 
tions an d  chem icals on certa in  algae. 
Sarm a (1981-82) reviewed the work of 
irrad ia tion  studies on green algae, inclu
ding several con tribu tions from  his own 
laborato ry . I t  was concluded th a t most 
o f  the green algae are  highly resistant 
to ionising rad ia tions (in com parison 
to higher plants) o f which members 
of Conjugales, Chlorococcales and  
euglenoids are  notable. These algae are 
characterised by either typical chro
mosomes or w ith m inute chromosomes. 
O nly such algae as are  characterised by 
appreciably long chromosomes w ith loca
lised centrom eres such as Oedogonium spp. 
and  the m em bers o f C harales seem to be 
com paratively m ore sensitive. C oncer
ning studies on the effects of U V , they fall 
in to  several categories such as (a) deter
m ining the levels o f  tolerance to U V  
dose, (b) m orphological and  karyological 
effects, (c) inducing m utants (d) survival 
pa tte rns, photoreactivation  an d  repair of 
U V  dam age and  (e) iad iopro tection . 
V arious studies on the levels o f tolerance 
of algae to U V  rad ia tion  have establised 
th a t sensitivity o f  different organisms to 
U V  light differs a t  generic as well as 
specific levels. O ne o f the most common
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observations pertain ing to karyological 
effects of any type of rad ia tion  (ionising 
or non-ionising) is m itotic delay, which 
progressively increases w ith  increasing 
doses o f rad ia tion  applied. No gross 
qualitative differences were observed b e t
ween the karyological effects caused by 
X -rays and  UV ligh t in  the types of 
chrom osom al observations, although ioni
sing radiations are  m ore effective than  
non-ionising radiations, in  view o f the 
greater penetrating  power of the former 
in  com parison to the la tter. C ertain 
observations, such as chrom atid  and  iso
chrom atid  exchanges, form ation of bi-, 
tr i- te tra - , and  even pen ta-nucleate cells, 
in frequent form ation o f transverse septa 
unrelated  to karyokinesis resulting in  the 
form ation o f anucleate cells are o f special 
in terest in  the U V  irrad ia ted  S. azygospora 
(V edajanani and  Sharm a 1979). Survi
val curves, in  general, fall exponentially 
w ith  increasing dose. I t  has been shown 
by V edajanani and  Sarm a (1979 b) th a t 
U V  induced dam age even a t  high doses 
is repairab le  by exposure to  visible light 
in  Spirogyra azygospora. H owever, diffe
ren t periods o f  dark  incubation  seem to 
be having differential effect on the extent 
of photoreactivation. M any organisms 
respond to U V  irrad ia tio n  by a transient 
lag phase in  growth du ring  which period 
repair systems seem to  operate . W hile 
considering the relative efficiency of 
ph o torepair an d  dark  repair in  reversing 
U V  le tha lity  on four species of desmids, 
Shashikala and  Sarm a (unpub.) cam e to 
the conclusion th a t pnotorepair was more 
efficient means o f overcoming the dam age 
caused by U V  ligh t in  these desmids.

Several chem icals were em ployed in  
various concentrations on various experi
m ental algae to  study their modifying 
effects on U V  survival in pre-treatm ents 
(before exposure to UV) and  post-treat
m ents (after exposure to U V ). All the
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chemicals tried  (Acridine orange, acrifla- 
vine, th iourea , caffeine, cysteine, cysta- 
m ine, 2-m ercaptoethanol) were an tago
nistic to U V  killing there by providing 
protection against U V  irrad ia tion . A cn- 
dine orange, acriflavine and  caffeine 
proved to be distincly synergistic to U V  
killing/dam age. H owever, cysteine and 
cystamine proved to be protective even 
in  post-treatm ents. M ercaptoethanol as 
posttreatm ent agen t functioned as pro 
tective agen t a t lower concentrations and 
synergistic to U V  a t higher concentra- 
tra tions (A bhayavardhani and  Sarm a, 
1983 ; C how dhury an d  S arm a, 1983, 
in  press ; Sarm a, 1983).

Sarm a and  A garw al (1981) studied 
for the first tim e the effects o f ultrasonic 
waves on the karyology o f two green 
algae, Rhizoclonium heiroglyphi cum and  
Oedogonium gunnii. T he karyological 
effects were found to be akin to those 
ob tained w ith  radiations. T he  latter 
alga was found to be m ore sensitive 
th an  the form er to ultrasonic waves. 
Sarm a (1982) reviewed the w ork on the 
karyological effects of antib iotics (Chlo
ram phenicol, o x y tetracycline, gentam y- 
cin , penicillin, streptom ycin, m itom ycin- 
C , rifam ycin and polymixin-B) on green 
algae, Oedogonium gunnii, Spirogyra azygos
pora and  5. paradoxa. O f the various 
antibiotics used, gentam ycin and  poly
mixin-B were found to be m ore po ten t 
w ith respect to le thality  as well as m  the 
extent of production  of com parable nuc
lear and  chrom osom al aberrations. O ur 
School has also studied the karyological 
effects o f several chem icals, besides a n ti
biotics on some m em bers o f green alga. 
T he  chem icals include colchicine, caffe
ine, theobrom ine, m aleic hydrazide, 
gibberellic acid, chlorol hydra te , cou- 
m arin , 2-4-D, acenaphthene N T G  and  
E M S ). Colchicine effects on algae seem 
to substantially differ as com pared w ith



CONTRIBUTIONS TO THE STUDY OF ALGAE 219
those or higher p lants/anim als, p a rticu 
larly  in  the absence o f C-pairs charac
teristic o f C-mitosis in  the la tte r, and 
only very high concentrations o f colchi
cine being capable o f inducing poly
ploidy (Sarm a, 1962). I t  is of interest to 
observe th a t mitosis and  cell division in  
the dinophyceam  alga Qymnodenium inver- 
sum var. elongatum have not been affected 
by colchicine in  any concentration , inclu 
ding 3% conc. suggesting the absence of 
spindle m echanism  w hich, however, is 
operative in eukaryotic organisms (Sarm a 
and  Shyam , 1957). F rom  the various 
studies, it has been possible to conclude 
th a t, w ith very few exceptions, green 
algae are m ore resistant to chemicals as 
com pared to higher plants. Several 
in teresting  m orphological and cytological 
abnorm alities were recorded in  the stu
dies on the effects o f ISTG on Cosmarium 
obtusatum fSarm a an d  Shashikala unpub). 
O f  p a rticu la r  in terest is the inducton o f 
g ian t cells with doubled charom osom e 
num ber, besides form ation o f variously 
shaped longer cells th an  the control 
organisms, form ation o f  chains o f incom 
pletely separated  cells and occasional 
form ation o f tr irad ia te  cells. Spirogyra 
paradoxa was subjected to treatm ent o f 
N T G  (V edajanani, A bhayavardhani and  
Sarm a, 1980) and  EMS (A bhayavar- 
dhani and  S arm a, 1980). A naphase b r i
dges, laggards, m icronuclei, chrom o
som al/chrom atid breaks and  chrom atid 
exchanges a re  reported  for the first time 
in the alga, as a rv suit o f treatm ent with 
N T G  and  EM S, w hich are  considered 
as po ten t m utagens.

In  view o f com plete paucity  o f in 
form ation on the  karyological effects of 
pesticides on algae, which form  im por
tan t constituents o f the aquatic  environ
m ent and  constitute a  link in  the food 
chain , effects o f four insecticides (Eka- 
tin , A nthio, D im ecron and  N uvan), two

fungicides (C uparm ar, Phygon-XL) and  
two herbicides (Simazine and  Atrazine) 
were studied. T he experim ental algae 
in  these studies were Spirogyra paradoxa 
and  Oedogonium gunnii. T he lethal con
centrations as well as those w hich bring 
abo u t karyological aberrations have been 
determ ined in  each case. T he latter 
were assessed both qualitatively and q u a
ntitatively. Chromosom e breaking ca
pac ity  o f  all these pesticides was une
quivocally established in  all the cases.

3. Physiological Studies : T he phy
siological studies include the effects of 
physical and  chem ical factors on spore 
germ ination, colony form ation and  spo- 
ru la tion  in  the green alga Stigeoclonium 
pascheri, since conditions affecting sporu- 
lation and  spore germ ination have been 
little understood in green algae unlike 
in bac teria  and  blue green algae in  which 
they have been sufficiently studied. The 
effects of U V  light, gam m a rad ia tion  and  
other factors such as quality  o f light, 
in tensity  o f white light, tem perature, 
p H  an d  nu trien ts were studied on the 
various phases of the life cycle in  the 
alga (cf. Sarm a and  A garw al, 1980; 
A garw al and  Sarm a, 1981, 1982, etc.). 
Such studies provide an  insight in to  the 
factors which in h ib it prom ote germ ina
tion o f spores such as akinetes, zygos
pores etc. M ode o f germ ination, effects 
o f U V  ligh t on germ ination and  the ex
ten t o f recovery o f U V  effects th rough 
photoreactivation were studied on the 
akinetes o f Pithophora by Sarm a et al. 
(1983), while effects o f different factors 
on the sporulation o f P. oedogonia were 
high lighted by A garw al and  Sarm a 
(1983). Sporulation up  to the extent 
o f its n a tu ra l popu latia  was achieved in 
this study w ith w hite light between 2 to 
3.5 K  lux, tem perature between 20 to 
30°C and  p H  between 4 to 9, the range 
being very wide for each o f the factors
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instead o f being critical a t a particu lar 
level.

O ther studies include some obser
vations on sulphur selenium antagonism  
on two desmids, Cosmarium obtusatum and  
Closterium lanceolatum. Percentage survi
val of the algae decreased linearly  w ith 
the increasing doses o f selenate, the se- 
lenate toxicity to the algae being more 
pronounced in sulphur free m edium  as 
com pared with sulphur containing m e
dium  (Sarm a and  Shashikala Jay aram an , 
1983 in  press). Effects o f th ree m eta
bolic inh ib ito rs v iz ., sodium  azide, so
dium  arsenate and  cadm ium  chloride on 
the grow th of two species each o f Cos
marium (C. leave, C. obstusatum ) and  Clo
sterium (Cl. moniliferum and Cl. lanceola
tum) have been studied by Shashikala 
Jay a ram an  and  Sarma (unpub .). O f 
the three inhibitors used, cadm ium  chl
oride proved to be tne most toxic to the 
grow th o f all the four species o f des
m ids, bo th  in  term s of lethality  and  p e r
centage inhibition.

N otable success was m et w ith  in 
the form ulation o f new synthetic n itro 
gen depleted m edium  in w hich conju
gations was induced in two desmid taxa 
Closterium acerosum and Cl. turgidum 
(C how dhury an d  Sarm a, un pu b .).

Cultivation of freshw ater dinoflagell- 
ates under controlled cultural conditions 
has proved to be a  frustrating experience 
for m any a worker. Successful cu ltu 
ring  o f these organisms gains significance 
particu larly  in view of the fact th a t 
bo th  cytological and  cytochem ical stu
dies on Dinophyceae will have to be 
carried  out on pu re  cultures o f these 
organisms. T o determ ine critical con
ditions for their fast growth leading to 
bulk yield o f these algae, a detailed study 
o f the physical and chem ical param eters 
governing the grow th o f eight fresh w a
ter dinoflages, draw n from  three genera,

Gymnodinium, Katodinium  and Peridinium 
were undertaken and finally a synthetic 
m edium  adjusted to pH  8 designated as 
‘modified Carefoot m edium ’ was deve
loped in  which most of the freshwater 
dinoflagellates tested in  the study could 
be cultivated a t a  m uch faster ra te  than  
any of the cultu re  m edia known so far, 
including Carefoot m edium  which is 
considered to be the best, so far for fresh
w ater D inophyceae. T he other culture 
conditions a re  22 i2 ° C  and  2000 lux of 
light in tensity  for 16 h  daily (Sarm a 
and  K h an , un pu b .).

T h a t the d u ra tio n  o f light and  dark 
regimes w ith in 24 h LD cycle exercise 
a  profound influence on the m itotic p ro 
cesses particu larly , the m itotic index 
and  m itotic peak have been shown w'ith 
respect to Eudorina elegans (Sarm a and 
Shya.n 1973). Gonium pectorale (Shyam 
and  Sarm a, 1975) and  on the desmid 
taxa Cosmarium qua drum, Euastrum inermius 
and  Staurastrum forficulatum, such studies 
some times prove useful in  determ in
ing the conditions under which m itotic 
figures are  ob tained in  higher frequen
cies. 4. Syitematics, Morphology and Re
production : W hile our studies are m ainly 
concentrated on the karyology of algae, 
a  few notable contributions have em er
ged on the systematics, m orphology and  
reproduction o f some algae, of which 
reference is m ade to some o f the more 
significant ones.

O f  the system atic studies th a t have 
been m ade on the N orth  In d ian  Vol- 
vocales, is the fascinating discovery of a 
new colonial genus Lundiella indica gen. 
et. sp. nov., in which the coenobia are 
obovoid in  shape w ith  slightly flattened 
apical region. T he cells of the colony 
are polyhedral in  shape arranged  on the 
periphery  w ithou t any  sequence of tiers, 
and  jo ined  to one ano ther by m ucila-
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genous pads between laterally  produced 
po itions o f the cells bu t w ithout a com 
m on m ucilagenous envelope. This ge
nus is a t  present known only in  its vege
tative state (Sarm a and Shyam , 1974).

Eight unicellular taxa of Volvocales, 
belonging to the genra, Papenfussiomonas, 
Chlamydomonas, Haematocoecus, Sphaerellop- 
sis and Phacotus have been described by 
Shyam  and Sarm a (1976), o f which two 
new varieties: S . flu ivia tilis  var. striata var. 
nov. and P. lenticularis var. undulata var. 
nov. were established. Two new species 
o f  Pyrobotrys (P . accumznata sp. nov. and  P. 
desikackaryi sp. nov.) have also been 
desci ibed by S aun a  and Shyam  (1974). 
A new species o f  Tetraspora v iz .,  T. 
apiocystioides war established by Chow dary 
et al. (1967) w ith characteristics o f the 
genus Tetraspora bu t with colony shape 
o f Apiocystis.

Some new facts concerning the sexual 
reproduction in  Eudorina californica (Shaw) 
Goldstein (earlier described as E . indica 
lyenger b u t was merged in to  the E. 
californica (cf. Goldstein 1964) were 
brought to light by Shyam  and  Sarm a 
(1976), with reference to the place of 
actual union o f gam etes, details o f actual 
fusion and  tim e taken to com plete the 
process. C ertain  observations on the 
form ation, liberation and fusion o f bici
lia te gametes have been m ade in  the 
alga Tetrasporidium javanicum by Sarm a 
and S uryanarayana (1969).

F our new species o f  freshwater dino- 
flagellates were described viz., Gymnodi- 
nuim dodgei Sarm a and Shyam , Cymnodi- 
nium lalitae Sarm a and  Shyam  (Sarm a 
and Shyam , 1974), Gymnodinium indicum 
and Woloszynskia stoschii (Shyam and  
Sarm a, 1975). Asexual reproduction 
through zoospore form ation and sexual 
reproduction resulting in the form ation 
o f planozyotes (whose fate however, 
could n o t be followed) in Wolosgynskia

stochii (Shyam  and  Sarm a, 1975) and for
m ation of cysts in  Gymnodimum dodgei 
(Sarm a and  Shyam , 1974) are  some of 
the notable observations m ade on rep ro 
duction  o f dinoflac ellates.

M orphological observations were 
m ade on 22 taxa belonging to eight 
genera o f D inophyceae collected fiom  
freshw ater hab ita ts  of N orth  Ind ia . All 
the taxa described are  first reports from  
Ind ian  freshw ater (Shyam  and  Sarm a. 
198C).

A detailed study on the process of 
conjugation in  two species o f Closterium 
viz., C. acerosum and  C. turgidum was m ade 
and  im p ortan t differences in  the process 
even between two species o f the same 
genus were identified. F urth er, sexual 
activ ity  and  bu rst frequency w ere also 
calculated by app ro p ria te  form ulae. 
H om othallism  was no t observed in  any 
o f the strains o f bo th  the algae. H etero- 
thallism  was established in  20 strain  
com binations o f Cl. acerosum and  11 com 
binations o f  Cl. turgidum (Chowdhury 
and  Sarm a, unpub.),

Shyam  and  S arm a (1974) m ade a 
detailed investigation on the effects o f the 
various concentration  o f n itra te  and  
variations in the in tensity and du ra tion  
o f light period in  24h LD cycles on 
cultures o f  the alga Stigeoclonium pascheri 
m  relation  to the type and  extent o f 
branching and occurrence or absence o f 
ha ir  form ation. I t  was concluded th a t 
these characters are  not o f  reliable taxo
nom ic significance, since they are influ
enced largely by environm ental condi
tions. T he view o f Cox and Bold Cl966) 
in  abondoning the generic nam e o f 
Caespitella an d  its m erger w ith S. pascheri 
has been upheld.

A new species o f  Char a (C. bharad- 
wajae sp. nov.) and  a new form  o f Lyck- 
nothamnus (Zr. barbatus f . iyengari f .  nov.) 
were established by Sarm a and  K h an
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(1966 a , b) while carry ing  out cytotaxo- 
nom ic studies on C harophyta.

C u ltu ra l studies were m ade w ith 
respect to cu ltu ra l characteristics, deve
lopm ental m orphology, reproduction and 
cytology o f Compsopogon, a  freshw ater red

alga, w hich indicated  a  g reat caution to 
be exercised over the identification o f the 
species o f the genus. W hile the taxon 
resembled C. coeruleus, it also agreed with 
C. corinaldii in  several respects (Shvam 
and Sarm a, 1980).

TABLE I
KARYOLOGICAI. STUDIES o n  AJ.GAE

N am e of the  G lass/O rder N am e o f the  genus (No. of
(F ritsc i 1935) w ith  range taxa  investigated in 
of chromosome numbers in brackets) 
in each O rder)

Lowest chromosome H ighest chromosome
num ber (Name o f th e  num ber (Name of the
taxon in brackets) taxon in  brackets)

Chlorophyceae
Volvocales
( n = t —3 8 ± i )
U lotricales 
(n=«3 to  4 4 —48)

Chaetophorales
(n = 4 — 56)

Oedogoniales (n = 9 — 46)

Conjugales 
(n = 2 — 130J-2)

Charales (n = 6 —56)

Euglenophyceae
( n = 4 —182 ± 5 )
Dinophyceae 

(n=*81—22 to c.6X))

Volvulina (1), Gonium(\), n —7 
Tetraspora (1), Tetrasporidium (olvulinapringsheimii
(1) Ulotkrix(2), Uronema (4), n = 9
Microspora (5), Cyliiirocapsa (Enteromirpha compressa)
(2), Ulva (2), Enteromorpha
(3), Hormidium (4), Klebsor-
midium  ( 1) ,  Sphieroplea ( 1) ,  Prasiola ( 1)

n =  17 (16-18)
(Gonium pectorale)
n = 4 6 i2  

(Hormidium crenulatum)

Stigeoclonium (6), 
Chaetopkora (2)

Oedogonium (19)> Bulbo- 
chaete (1)

n = 5
(Stigeoclonium 
keloeticum
n = 9

(O.how ardii var. minus)

Spirogyra (37), Sirogonium n = 2  
(2) Zygnema (8), Mou- (Spirogyra V R G  80)
geotia (3), Desmidium (4) n = 6
Spondylosium (1), Cosmarium (Staurastrum pilosun) 
(2i ) ,  Closterium (7) Ewstrum  
(5), Micraslerias (3) Stauras
trum (9), Xanthidium ^2)
O.tychonema (1)
Chara (30), Lychnothamnus n = 6
(2), Lamprothamnium (1), (N .flex ilis )
Jfitella (33), Tolypella (1)

n =  16
(F. limnophila)Euglena (3)

Peridinium (4), Katodinium
(3)

Gy n'iodinium (12), Woloszy- n = 5 0 .J ;2  
nskia (2), Gyrodinium (1), (P. penardiformae)
GUnodinium (1)

n =  14
(iStigeoclonium subsecundum)

n = 4 6
(0 . macrandrium var. 
hohenckerii)
n = 9 2 ± 2  
(S. nitida) 
n = 1 3 0 ± 2  
(Closterium acerosum)

n = 5 6
(C. zeylanicaf. beutori) 

n = 1 8 2 ± ;5
(E- spirogyra var .fusca)

n = c .  600
(Gymmdinium OBG 70)
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Finally , an a ttem pt was m ade to 

compile a  check list of algal taxa p u b 
lished from  Ind ia  upto 1976 (by no 
m eans absolutely complete) along w ith a 
list o f source references (Sarm a and 
K h an , 1980). T he sole object of provi
ding such inform ation about the scatte
red litera ture  a t one place is to extend a 
helping hand  to beginners in algal 
systematics.
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