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Reproduction in Green A

%T

lgge.~-(Marked periodicity).

Hydredletyon retleculatum - small daughter colonles from
April to July.
Cylindrocansa conferva - July.
V.':., | Fnres - ‘- - 13 - A 3
Sphaeroplea annulina - April.
ﬁ#ﬂhﬂ? V?oleochaeﬁe scutata - End of Mateh.
- Cedogonium sp. - April.,
' :l “/-':}'"1(“10.:“‘ T . in | 4 ca CI“ LbﬂoPHYCEAE A
&l W ? FELY | ot S - ST A o o
E B APrANOCAP SA Ho TAV
Lo lygnema SD. GHACYDEOSFORUIT KEWVSE
CAHPyLoneEMA LARD
[ W’I ""i*.: 1rogyra SD. - ) s “cA NVA
R Aln * ScRiIzoTHRIX M&EX!
i Y CLADofoRA GLONERSTR
A Tremarkable fact about the algae noted above is that
though these are found in a vegetative state for most bpart
I the year especially in the winter months, they produce
thelr sex organs with great regularity from the last week
BT or March and by the middle of April they are all fertile.
HoNIL| FoANE ! 3 _
arious species of Oedogonium produce heavyv crops of I
—_——
f ‘-ur{ OO‘:‘F 0Onlis SN ‘_l N 't "—_ eri 1 'E a, t\jr J;“ -L = J.“J ] (_:){:‘!,' :-;i“ I r"_}":-. c :— and g re W
: - i ;|
vﬂﬂhﬂ&Lﬁij in a fertile stage by the second week pril. The i
ne perilodicity may be noted in the case of Sphaerovlea ’
. e e Sl
¥ = s S | . - + » ~ -
aiilse L LEa Kt LIlle Varilous Spegles L _"‘ LT"OEV A TH AVl =Taors
'ﬁﬁfNuFLEXAJ, ! us s les ol Spirogyra and Zy f.lﬁ_l_.,ﬂ,
_ This is most probably connected with the rise of Lempe tur
Vi ¥ 1 T 1 o~ (_‘j
;qf! s LN e ATt the cool months of January and February.
STiccur] . : |
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Genus Spirogyra, Link, _
Section,-I,

Species with Heplieate Septa.

=18 u thiek, 7-10 times

Plicate, chloronlast
Sometimes almoat

Vegetative cells 14
as long, 8septa swollen and re

gingle with 3-63 spirals

straight¢rz)
» ,x l\&a\)éi-q.-
X.Fruiting cells clearly swollen, 28-38 y broad,

fertile stages replication of septa becomes very clear,
N, ellipsgi 26=30 u 1in dlameter, 11 to o time
(F - : . SN ..
long as bI‘O&d,g‘J" Eﬁo ‘b”f‘btuua,._ ’K? Ma-n(/:m. o
Ly, liad Cugntis, o at,
Habit: .

In

. Hoshiarpur, in the

Also collected

from Saharanpur 1in April 193s,

form,

$ Eglzggxza ' (Hass) Petit, op, cit. Borge
£ sswasser %ﬁora ﬂert 9,

A very common

Vegetative cells 28.

32 u 1in diameter, 3.4
times ag long,

A single chloroplast in each cell with
.‘)
two to siyx sniralsgﬁz

Septa replicate, Tertile cells
clearly swollen, 44.48 y br,, and flattened noaﬁhthe
middle, Zygospores ellipsoid-elongated, 32«42 y in
dlameter, 2-2¢ times as 1ong, (55, ),

Habit: . Freewrloating in a gr
in g fresh-water atre
Gurdaspur,

of December,

eenish masg of T1 laments
am near V, Kiri, Distt,

Produces 2yBospores 1in the riddle
Rather rare,
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Section II,

Species with septa not swollen, Cne
chromatophore in each cell,

3, Spirogyrs affinis (Hass) Kutz. op. cit, Borge
usswasser ora Heft 9.

Both lateral and scalariform conjugation
are seen in this species. Vegetative cells 22-30 u
broad. Septé not swollen. Chromatophore single with
24 to 4 spirals, Fruiting cells swollen on bhoth
sides, Zygospores ellipsoid 25-32 u br,, 36-46 u long, |
Placed oblicuely in the gametangium, yellowish in

colour, Spore-walls smooth, Another interesting
feature of the Alga is that many cells give out rhizoids
(IXXIII, fig. c¢.) 1like those described by Delf by means |

l
of which the filaments are attached to coarser filamenta,r

of Qedogonium.

Filaments showing lateral conjugation are
attacked by rounded endophytic Chvtridiaceous Fungi,
2=4 9T which are invariably found in each cell which
does not contain a zygospore, ’

Habit:= Pound free-floating in a brownish mass in
ponds.Bo01llected in the second week of March
1930 at Hamira, and mixed with Cedogonium

urbicum at V., Jhingran Distt. Hoshiarpur
about the same time., Fairly common.

4, Spir jﬁgggggii Kutz, op. cit. Borge Susswasser
T%ora ﬁest -

Vegetative cells, 25«30 u thick, 24 to 5 times
as long. Septa occasionally swollen but not renlicate,
Cells with one chromatophore of two to four spirals,
Fruiting cells not swollen on either side. Zygosnores
ellipsoid elongated 30-32 u thick, twice as long,
Zygospore membrane smooth,

Habit:-Collected from Redami Bagh Tanks lahore free

‘n . 0 o U S




SM*;JVL Sahnis, S}v. hov,

Thm' a MO"“““‘ el .. 4 ?
Mmﬁgwémm grivker ki

Shrsga Y e M’f; 4g— T2

rrad ad)

| bop- 14y B ing Hrreder i f’?
l 4 2 i “a? Eg M. -ﬂ; o
r Hagy ik orrllln, ; ST T

| D ane VT Sl Al
:l " Mene w @ u"]&

|

. e e e
', I ot Uprdnsin — Oty G
L du becos, Tl “‘@-%/M_k:%w
b g ey e T

e e e Z;
b ey e T T

% bt clls (Fp ) e T MM?/ 4
il MVWWMMWM-WWL?
e R e A

' gk o







-

&&,. J,/uzou,

Uhdine )
D Bridaf Satond 7
W"“J -{14., ‘{ﬁt(. ‘3-1!







5,‘!%75;1& imAtnsata (VaucL) C}»an} - twsnd, .S'u.ame.«obu

lﬁ*\/‘-ﬁ/fmm_/fj -%,,,w “ff A~ (u.«&,_,é,., &= w
¢ -
vy H""’Vﬂ*"“’/}f-v%' |t ek

? gk (4 5(,




Lkupa;,.-a) Wiltrech 1872 €59 4. - :;.

e
o
CM&L. Su.s'swu.set’ a WW "?‘ 9.

thoarp) Mot o 2

LR-26 P X Z2-26 0, QC‘J

_DIJ})M = Yao g,?,a ‘&‘7 “g"“u
H’fW f‘—fw GW7 4% g

F}""Kq(

ol Ly Priivea Gendlat. Rowdharn, o~d a Speie

; Lo A
| 43 u Fads %wu{ a d’mﬁ'/ drmcding
RiMwy a P

finh |
WW d""’{f‘ﬂ-‘-‘-’ i“r‘javt‘.




i Mste N i
. Boge vme - Fgpramaby £ D Susraepons B
QMJM*J: Orlervee 5
, e ch G Jey &bxg
; )

271 %Aw“‘ /) — 2 3
e ﬁ;'nm G pc" J%«rm%' |
fLlld earsfas  Gefl™ T |

s &
ﬂé‘g ENMN. —~ W m an Ahrcted 9] !
Shera7 i
ferrggon « A, ot 21, (U3 A

5
a - ) Ae SFruchre = “
v 2
y wAGe
(e Gl forers (938




Pressd. ADD rem 15 Gos

K. Ce. &—7»-44—: Hec, St~ [

 Olbscanms b . Nplrtgi wd betipid
dos /f-g;a..

B . ?'QM& wdin « 4 Ned

|

e ‘ti

(sl 3 S Bt (8505,

jﬁom- ) m.( B

[lprtard %J;‘Jﬁ: 4
(ratnraliy G 4

= Pcamitury, i b raloida o f«‘.r

Frotanr—XN 4‘?«43 Wonta Saden '

Proe. Jnd. dead.Hed, fuftris|

: L.r ) /V-a.(“ |

o Feia, !
c,-(?ﬁt—/. A&'dbck“

Vo




bk

2% -

V4
4 -

. 2q¢, (f2¢4 |
ﬂéﬁ; r%ﬂvn- |

7.6, |
(58 1. Ly¥ge ’i?"fd‘u. _
46 = e

"l dl--g/

0 /"—_—_\
P




ctreama, and

rivers,
the bark of trees,

Of =11 the.
are the Commonest and the mogt,

Wing .ubaerially on moist goil and

;bs of freshwater Algae, Vyxophyce

ae
111 ar,

and we see them nNearly all the
Walls of housgesg,

For eollecting Algae g Very gimple outfit ig required,
éining 5 raek with shout two dozen hole

8 tubes ahout 2 inches

¥ to the &lass tubeg,

There should algo be some space provided for
P knife, s paip of

8¢issors ang 1 dozen envelopes ingide the

boxo
commereial Formalin

( 40 3 Formaldeflyde) shouls

11 pieces about 1} foot in length
to ereh other, ang with

€& of the 8mall tubeg

A wooden rod,

made of gma
gould be 8¢rewed on

a4 muslin net attached

The method of colleetion

 8lde may o140 be ca

8 with the type of hebitat,

rried ir possible,

1. Bubserisy 801l Algae and Rark Epiphyteg-
The algae growing on goi1
1l with o sharp knige,
_ﬁiube in

should be 8Craped from the surface of

These Mmey be stored in an

eénvelope or in
4% Formalin solution,

On reaching the laboratory
r aw:

they

P¥Dlaced in & gl g tBough unde ‘ter-tap ang thoroughly

B111 the e-rtn atbached ig ag complet

ely removed a8 possible,
k algae are better stored in

.

';J 8tanding dessication,
s Preshwater Algae-

side paper envelopes, for they are

Effwater-planta. Free-

floating forms may be best ecollected
B hands, On ho1g ing

the masg of filements under sunlight in one

;xrga down in Cup-ghaped mennep,

one can easily deteet if the

« In the case of Spirogyra,
Zygogpores or Oospores in the
The colour a;ithe alga,

are fertile or merely vegetative
and Oedogonium one Can see the

11 blackish specks, algo is an index



2, _
reproductive of vegetative stage, . green sgheets of 2lgae'w
&8 in a vegetsative stage of growth, and when they become p
irownish yellow in colour they show plenty of Zygospores or

he case mgy be. S0 care should be taken to

of leaves or stems of the plant may be cut with a pair of
B0r's, when they sre small in gige, but when they are big and cannot
it ingide o tube, one shoulq 8crape the algae with a sharp knife,
_iir surface and store thenm ingide a glass-tube,
Care should be taken to keep the tubes ohly F full. Then a drop
Malin ghould be added, and usually it ig found to be quite suffi-
20 keep the Algae in good eondition for a couple of dsys,
Flagellates and other plankton forms are gsometimes found in large
'.; ingide small ponds sna lskes. GSometimes when the water is wholly
Hith them, one cean collect & good quantity by merely dipping a
fB8ide the wster, In some Cases a silk net is found useful and mem
14 dreg it for s distance of a few paces inside the water and
b 8 large number of thesd forms.
Preservstion of Algae= .
lost of the th ick-walled GhlorOphyeeae and near}y alllliymphyceae
B preserved in a 4% solution of Formalin (Formaldehyde 40%), - In
b of more delicate forms like the Flagellates and Chlorococcales
of Formalin is sufficient., A little eopper sulphate may
I?-ﬂ 2% solution of Formalin, when it is desired to preserve
fural colour to as grest an extent as possible
taining-
'-i'_- wash the Alga in water for sbout 10 minutes, Then stain
pylene Blue. I found Methylene Blue to be the best stain for
iblation #vewwe of the cell details. However when mounted in

bJedly the whole pigment is sucked out and after some months

‘ - Ials By o waly ad
icture becomeg trangparent, !/ "“"W“"" ¥ 2 e sl
s bt (i B Vi S iy by iy ol _

nting-

found Glycerine Jekly Method to be . elesnest and most satis-




1x8 3.
Blgfactory in the case of filamentous Ala. The filament ahouldtxi';-m

fted with a fine meedle and placed in a watch-glass in 10% Glyc§r1n0

of Glyecerine mixed,\9 narts of water), and should be

. -. v

covered .
| a bell-jar to prevent particles of dust from coming inside. The :

:-“1!'“1‘1710 solution ghould be just sufficient to cover the
i the wateh-glass should be left alone for
-

filament,
at least 24 hours to allow
‘water to fully evaporate., Then a drop of melted glycerine jelly

l1d be placed in the middle of the slide, tzking eare that no air-
{;t ¢ling to the sides of the drop, and the f'ilament should be trang
#d st the point of a needle to it. Then it.should be eovered with
ver-glip, The slide should be placed under a bell=jar for at least
Urgy, and the glycerine jelly will get in a very proper way. Then
Jlide should be placed on a turn-table and a thiek ring of Black
ilgh should be painted on the sides of the coverslip., Give the
Bteble a strong spin, and touch the slide with a fine brush as far
ror the cover as you wish the ring to extend, then gradually appres
overslip and extend the ring until it is 1/16 " wide on the cover,
, med ium ring not m-re than two-coats thiek,
Preparation of @Glycerine-jelly-

Put 1 pert by weight mbowxkmexzmdxziimwxiixtexks of French gelatir
*:;-r 8 by weight of water and allow it t.o‘!I;e for about 2 hours.
dd 7 parts by weight of Glycerine. For every 100 gramnmg of the
add 1 gm, of concentrated Carbolie acid, Hest the whole mixture
Jout 15 minutes and stir during hesting., Filter the Jelly while. -
A little of the Jelly should be taken in a small tube and plagced
beaker containing boiling woter. The Jelly would melt and ie ready
¢ in mounting,
The slidee which I prepared sbout seven years ago, using Glyeerine
Method are in a state of perfect preservation, The only defeect
fycerine is that it sbstmaete all the stain out of the cells,
' them transgparent.
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Occurrence and Distribution of the Freshwater

Algae of North India.

M.S. Randhawa,M, Se. ; 163 S
Saharannur
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"Occurrence and Distribution of the Preshwater
Algae of North Indig, "

) ng /.5 AJE ‘f-E EE /7.&_. J-r.:,. )
} W ( | A’PW < }4..,” ",/‘!‘t-,ﬂ--ﬂ)

from July 1929 ¢ April 1930, and February 1931 to Octo-

! b ber 1931, from Lahore, JuMMunder and Hbshiarpur districts
. Of the Panjab. Thep I had another opportunity of making.
& collection of the freshwater Algae in Saharanpur dis=-
trict of the United Provinces from December 1934 to
January 193¢, In a1l about 420 sampleg Were collected

comprising 129 Specles which have been worked out and

these include two nNew genera ang sixteen new Species,

tricts Provide unique OPPortunities for @lgal collections,'
and it is no €xageeration if 1 call them an Algalogist's
Paradige. Hoshiarpyr and Saharanpur districts contain
& chain or ponds in the Submontane areas, ag well as swg~ |
IPs whieh are callediChhambq;/locaIly. Saharanpur
district ig situated between the Ganges on the east ang

e Jums on the west with twe big canals, ang numerous smgly
streams Meandering across the district, The Swamps in
these districts are annuslly Teplenisheqd by rain-water
from the hills brought, by the 'choes', which gre seasonal
torrentigl rivers which sweep down the plaing during the
rainy season, Geographjcally these districts are very
Iuch gimilar being boung by the Siwglix range in the
North, ang have bracticallv the same sort of climatie
conditiong, | |

There are numeroyg big tanks a1gq made by religiously

or charitably—disposed People which afforg ample opporty-
Rities for algal collections. In addition there are

Lo

Ponds which &re found inp practié&lly every Village for
the use of cattle, ang these are also very interesting '
Irom the algal point of View. The Ponds ang ditches

found on both sides of the railway lipes in many districts

[ 5
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are also full of Algae during and after the rainy seasgn.

Glimatic Conditions:- Hoshiarpur is a submontane

B district lying between 20.59° and 32.5°N and 73.30° and

76.7289E. The annual average rainfall is 361‘, of which

20" fall in the summer months and 6" in the winter months. §
Jullunder and Lahore resemble each other very much and
as compared with Hoghiarpur they are more dry and hot.
The hottect months are May and June, with a mean max imum
temperature of 106°F.¥ the highest temperature recorded
being 1200F. The coldest months are| December and
January, with a mean minimum.temperatﬁ}e of 40°F. The
rainfall seldom exceeds 25 inches per annum. Saharanpur
QTesembles Hoshiarpur in nearly every way, the only
| difference being that the rainfall is greater in Saharan-;,
pur.

Qccurrence and Reproduction of Freshwater Algcae - Five

mein groups of Algae, viz., Diatoms, Myxophyceae,
Isokontae, Heterokoﬁtae and Rhoedophyceae, have been
M .studied so far by Mr., Abdul Majid, Dr. S.L. Ghose and |
& the author in Northern India. Diatoms are very atmndant"
during the winter months from the middle of November to
the end of February, and my own observations fully

corroborate the conclusions reached by Mr. Abdul Majeed

‘--._____-_~'-'

in his investigations of the Panjab Digtoms. Forms

like Navicula, Cyclotella, Surirella, Synedra, and

Nitzschia are found in large numbers in the moist soil
of fields after rains and in the drying sides of ponds

and ditches. Synedra, Navicula, Cyclotella, Cocconeis,

and Gomphonems are also found in large numbers on the
moist soil of fields after rains and on the drying sides
of ponds and ditches. Synedra, Navicula, Cvclotella,
Cocconeis, and Gomphonems are also found in large numbers |
in stagnant or slowly-flowing sheets of wa%er, free=
floating, or attached to the rotting branches of water

plants.
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Myxophyceae are met all the year round, but are

very abundant after the close of the rainy season, in

the months of October and November. Members of Myxophy-'?
Bceae are both subaerial as well as acuatic, and in the
datter case are found more commonly in stagnant sheets

of water. Our knowledge of this group of Algae is

mainly based on the work of Dr. S.L. Ghose. According
ato Dr. Ghose the Myxophyceae in Lahore show great vege-
bative activity between August and Februery, and the
 iruiting season is from February to April. The study of

i8poreg-bearing forms 1like Anab@gna, Rivularia, Aulosira,

and Nodularig is very interesting from this point of view.

ficcording to Dr. Ghose, Anabaena yvariabilis and Rivularis |
matans produce spores in the months of March and April.

liy*own observaetions show that forms like Anabaena cvlin=-

drica, Anabaena moniliforme, Anabaenothrix epinhytiea,

@nd Nodularia spumigena produce numerous spores in the

months of February and March. As I have shown in my }
paper on "Periodicity in the Reproduction of Freshwater ;
filgae," that the spore-bearing Green Algae, like Spirogyra|
fzvgggma, Ghosells, Sphaeronlea, and Oedogonium produce 069%

uge crops of Zygospores and Oospores in March and Aprilﬁf

‘tBe spore-bearing Myxophyceae like the species mentioned |
[@bove, also, do not lag behind in this respect. In fact
fthese Myxophyceae are as well prepared to meet the

drought of May, June, and July in the form of thick—walled.
Spores, as the Green Algae.

I have already dealt -at great length in a separate

Paper with the periodicity shown by the spore-bearing

. : g . 19
iGreen Algae in théir PGD?OQUCtlonﬁ”aHOWQVGT, forms which

ﬁ[ltiply vegetatively by fragmentation, and 7Z00SDOTES,
gontinue their cycle of reproduction intermittently.
ffhese algae are found in artificial reservoirs of water,
@nd perennial streams, snd show a great luxurisnce in

growth from October to March.
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Ecological Survefyv of the Freshwater Algae of Northern
Indig; - =%

The following is in brief an ecological survey of
the Algae of Northern India, which T have come across
during my investigations.

fl. Subaerial Associations -« Under this heading we
shall deal with Algae which grow upon soil, in the form
of patches, or in some cases in the form of mats. Sub-
aerial forms also include Algae growing upon pieces of
moist timber and walls of houses. So we may divide the
subaerial Associations intwo two main groups; firstly the
solil Algae and secondly the Algae growing on wood and
walls,

A. Soil Algae.- The group of soil Algae includes
three kinds of formations in this country.

1. Yaucherig community - This is equivalent to
Zygogonium ericetorum formation of Europe. FProm the

beginning of December to the last week of February,
Vaucheria sessilis and V. geminata are seen covering

large areas in lawns and grassy fields, in the form of

bright-green felt-like mats. Oogonia and dntheridia
begin to appear in the first week of January, and by the

last week of February most of the filaments become fertilef

It is curious that Vaucheria sessilis eolleeted from ponds

at about the same time, as from the lawns, proved to be
more fertile, each filament being loaded with hdée crops
of oogonia and antheridia, while in the case of terrestrisll

specimens, very few sex organs were seen.

2. Botrvdium-Protosiphon *\Conmmnity. Usually
Botrydium and Protosivhon occur together on the sides of

drying ponds after the close of rainy season. In fields

which are left fallow, one may quite often see almost

pure formations of Protosivhon botryoides, in the month
0L November after rains. Cyst-formation takes place in

i@ Week and then the #lga disanvears. Bright green

patches of Protosiphon 2-8 yards in diameter can be seen




2%
pegrowing in the hollow parts of fields.

o3 leinderospermum‘bommunitv. Black patches

©of Cylinderospermum muscicola, &accompanied by a species

of Riccia, occupy huge areas under the shade of wheat
plants in the month of March. Bacteria may also be seen
An the mucous sheaths of this Alga.

4. CampylonemayCommunity. Campvlonema Lahorense

appears in the form of woolly circular patches of s dark

ehocolate brown colour on the surface of lavns, and these
patehes expand laterally and form thick brownish sheets,
species of Gloeocapsa and Anabsena, may often be found [

r
1

pintermingled with the filaments of Campvlonems dahorense.

B. Timber Algae and Wall Algae:-
(1) Plgurogogus community - This consists of yellow=s

ish-green incrustation of Pleprncocrug vulearis whieh has

b a great liking for moist woodwork, lime-covered walls of
Houses, and earthen vessels like 'gharas' and *surahis’.
After the rains this alga may be commonly seen on smooth
iPleces of wood, from which bark has been removed, and
the walls of houses. This alga may be found throughout
the year on the moist wood-work of Persian wheels,
accompanied by Mosses.

(2) Bark Epiphytes - This group of d&leae resembles in |
many features the formation discussed above, but differs

in showing an almost exclusive preference for moist logs

:jof Wood and trunks of trees. Aphanocapsa montana appears
in the form of light-blue-green patches on smooth trunks
0f tBees from July to August, and as the trunks become
drier, the alga becomes saphire-blue in colour. According

to Ghose ( 5') Phormidium truncicolum, Lyvnghvg trungncola

and Tolypothrix campylonemoides, may commonly be seen on

ﬁhe trunks of Acacis modesta in the form of s bluish-green
dayer, which becomes very slimy and conspicuous after the

rains. In the wet season.Hormogones are plentifully l
" 1
itormed, and these produce micilaginous sheaths whieh becomel

"

Uhick, firm and coloured. When it becomes dry and warm,




and peelg off

Under th

is heading we
1nclude 511 the Algge which gre found Srowing 1n water,
= free—floating OT attacheg to othepr water Dlants, Thisg
| ‘& Ncludes g large numper 0 forms ang We shall deg1 with
only the CoOmmonegt and mogt 1mportant Specieg, Accordnng
! to theip habitat, we diyiqe this eroup 1nto gy main
Suberoupg Viz., Algal A8sociationg o¢ Flowing Tater ang
Algg] Associationg of Sta.nding Water, %
A, Alga]l Assocjatwons of Flowing Water - This group
may bhe further Subdivideg into ¢

wo Subgroups accordjng to
the Current of Water in whi

ch these Algae

Suya in HbshiarpT

ur dietrict, wWhere

» Compsong on, |
=——==x20D0020n .
and 3tigeoc10ni

um Yariahle .
ﬁ_ﬁ____m.”,_ﬁ___Ji

1 these Algge
rﬁisappear. Cladoghora glomergts also beloneg
group and may e

° Seen in big tassels lookin:

8rowing on stones,

ng. BZ,Qeveloping-stPOﬁg
L 11s ang an account Of theip likenégg L0 plenty of
260} thege Algae exclude othep co

mpetitore, and hoilg
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not so mewh as in the last mentioned groun, anu at the

sée time basal cells are not so well developed.  As

.%
compared with the former one, it is a much more numerous ’

group. Cladophora glomerata, Mougeotis genuflexa,

|
|
Draparnsldia plumosa, Chaetororpha aerea, Oedogonium sp., |
I
s . a ’
and certain attached species of Spirogyra, are very

characteristic of this group. Here we may also mention

the interesting case of Cladovhora glomerata%ﬁhich CTOWS
on the shells of Gastropods in tanks in Shalamar Gardens
Lahore, and in the still water of the tanks secures ifs
aeration through the help of these animals(Fig., 1).

Cladovhora glomerata also occurs in the reservoirs of wells|

fitted with Persian Theegs, where the alga is constantly '
pbeing aerated by the flow of water from the well. GChaetomro

=bha aeres which generally occurs in freshwater streams may

@8lso be quite often seen zrowing under water-taps where

here 1is a constant flow of water.,

B. Algal Associations of Stagnant Water - This group
gontains by far the largest number of Alese. his group

WAy be divided into four sub=-groups according to their
habit,

1. Plankton-forms - These are very tiny Algae, whieh
A v =
@re found floating in lakes, ponds, and tanks. Some of
Bliese Algae have evolved special structures like bristles,

Tlattening of the body, and the secretion of micilage, for |

eping afloat in water. Such bristles and flattened shape

| -2 3 2 s = [l 3 -w
be seen| in PealaSurumx Boryanum, ocene4esmusx;oh11gus

@8nd 8. guadricauda, Mucilage helps Yolvox aureus and

O tum in keeping afloat. Microevstis aeruginosa

it in shape and ham no other special structure.

8P
rospira spirulinoides and A. platensis have a spirgl

3 8. cork-screw which helps the &lga in keeping afloat.,
#0018 group of algae we may also mention the different

3les of Anabaena, Rivularis, and Cvlinderospermum which

B8 found free-floating in ponds and lakes thXough they have |
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Submerged roots, stems, and leaves of water-plants.
According to the substratum and ohjeect to which they are |
attached, we subdivide this gfoun into following subgroups: §
1. Algae attached to Submerged Soi1l of Ponds:-
In this Sub-group we includg that small Zroup of
algae which are foung attached to the bottom of ponds where J
the water ig Very shallow, sgmi seldom hQeing deeper than
two feet, So far I have Seen only three members of
Myxophyceae which can be deslt with under thig subgroup,

Of these Lynebva Rerelegans grows in the form of dirty=

hrown cylindrical columns attached to the hottom of tanks,

and Anabaenothriy evlindriecg in the form of blue-green

irregular cylinders attached to the submerged soil of
puddles, As there is no speclalised orcan of attachment,
gVen a slight disturbance in water causes the:

o get detached from the bottom, and the alga becomes
free-floating. It is only 1ts method of growth which hgs
Zlven the alga an attacheq harit, The alga firstly erows
on the Submerged 5011, and then the distal part of the
eolony grows up Aowards light, and the mucus of the colony
assumes 3 cylindrieal shape The thirg alga is Nodularig
BRUnicena which grows in deep blue coralline masses, mixed

#ith grass, 1n the shallow water of Budha Nalg at Ludhiang, §
2. Algae attached to the Sides of ﬁater-reservoirs, ad”

8tens of Tanks:- Thig group includes many members of

#ODAyceae and some Green Algae which are found attacheg

; - or
the brickwork or the walls of water-reservoirs eﬂ’wmlls,

and the steps of tanks, of these Schizothrix mexicana may
ESBén in deep bluish-green velvet-like

bunches in the

des of water-reservoirs, used for watering cattle in
A

8865, adjacent +o wells.  Another common algg ig

0¢lonium hieroglyphicum Wiich is fdund on brick-work

5. Alpge attached to Twigs ang Tater-plants.- This

P is further Subdivided into two sectiong, accordine
[ 'I.

m 4
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(a). Algae attached to Twigs and Pead Branches of
qupts:-

The Adlgae which are included in this suberoup

have developed definite organs of attachment in the form

0f rhizoids or Tlattened basal cells,

Some of them may
be found g

rowing attached to the sides of the

submerged
steps of tankg,

but most of them are found attached to

stones or dried sticks and branches of trees. It has been

noticed that these forms show g

decided Preference for non=-
livi

Ng substratum and 1% is Very rarely that they may be

seen attached to living aquatic plants. These forms gre

totally submerged for the most part of their exi

stence.
Stigeoqlﬂnium/with its

lubricum,
amoenum and 3, tgnue,is a typical
T'epresentative of this group. -

four €ommon species, S.
S ggbuliqerum, S.

Next comes Ulothrix with
four specieg,g; gonata, U. Lenuissimsg, U, tennerima, and
U. subtilissima,

(b) Algae attacheq t0 Iiving Plants,
SToup those algae have been des

- In this sub-

1t with whien usually grow

on living legves, stems, & .d roots of water p

filaments of big algae 1ike Cladophora angd
Sub=~g

ETOUD mMAY be rough}@.y divided into +
difference main

lants or living

Sirogonium. This

nO sections, the

ly being that members of the second section

are microscopice are not obvious to the naked

in size, and
€¥e, while the members of the first section are big in 8lze
and conspicuous,

Section 1. Macroscopic Forms, -

Most of these
Epiphytes have wel1l

-developed basal cells for attachment,
Qedogonium 1s the commonest of these with 14 species of

which Qe. cardiscum, Qe, Urbicum, Oe. inerm s Oe, Socigle
and QOeg, Hirnii, are fairly common on leaves of wate

r-plants
and in the month of April they produce s Milti-coloured
harvest, of oospores, Other comnon members of this section

are Schizomeris irregularig,

Plthonhors Kewensig,

Ulothrix osclllaring,

Cladophora glomerats, Chaet.om
fea, and attacheqd species of

ornha
Soirogyvra, Tt may he



*_:-11-

are the same as those found in flowings water, and have

developed theése organs even in a still water environment,
Séction 1i. Microscopic Forms.- These are algae

which are usually microscopic in slze, and grow as

epiphytes not only on common phanerozamic water plants,

but also on other algae like Sjroaonium,01adonhora, and

Pithophora, which do not produce any mucilage and hence

become loaded with epiphytes. Abdul Majeed has studied
the epiphytic Diatoms of the Panjabh and according&o him
most of the filamentous algae, and especially those
nbntioned above are found loaded with srecies of Synedra,

Achnanthes hungarica, Cocconeis Dlacentula, Gomphonema

argus. Most of these Eﬁatoms have mucilaginous hyaline

!
,Antricatum, G. subapicatum, G. €onstrictum gnd Epithemig i

stalks by means of which they are attached to other algae

and water plants. Other common evniphytes are Aphanochaete §

Lepens, Coleochaete soluta, C. scutata, Chaetosphaeridium f

globosum, Bulbochaete and species of Characium.

Myxophyceae !

Are Tepresented by Chamsesinhon filamentosa, Anabaenothrig 4

evivhytica, and Cylinderospermir michajlovskoense.
:

Conclusion,

Very little work has been done on the ecology of the. §
| | " b o 1y o
treshwater algae of North India, and this!}EZa-péeﬁeer
attempt in thig field, Under such circumstances, it may
be expected that considerable variety of opinion be enter-
tained by various algologists as to the best method of
ranging the various forms in Groups, Subgrouns, Sections
d Subsections. The author realises that more intensive
WOTk is required in this field, and his conclusions in some
368 may Mot be 511 what is desired, However, he hopes
b his efforts, i1l Stimulate the workers, who have
r facilities than he has for this sort of work.
. The wiiter sincerely thanks Docto®s 3.L. Ghose,

dhuri ang p L. Ananag of th i
1 o Ls, L Uhe Panjgh T ot
Vice ang criticism, : [niverc.ty
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M
"zh;ftrioﬁicity in Reproduction ar the Panjab

Freshwster algae,

Bde = regul ‘r eollectinn of the najab Fresh-

from July 1920 to May 1930, and

since then 7

B8en collecting Algse from Jecember 1934 to

™

@F 1935 in iaharanhur district, whieh is on the

7y line or

sastern rapjsb and Western nart of the

| Provinces and 1

ag a climsta not very different rom

BELern submontsne districte of the Paniah, 1i{ke

ur snd Gurdaspur.,

¥y two yesrs exnergence h ng

thet there

ig a marked periodicity in the re= h

ion of Spore-forming Lhlorop!

‘yeeae which is closely

ed with tempersture and rainfall conditions,

& A pessing referance may also be m~de sbout those

drovhycene which

I3
do not form snores with hard walls, -|

8¢ Hydrodictyon reticulatum is the cormonest in

138 and 8low-Tlowing freshwater stre:m
ARl

8- Its glistening

Bter colonies may be found in nesrly 211 months nf

jresr when water is found in the

ponde and stre:ms, smd

eollected it in 211

staces of develdpment in all

jths from July +o Februarg, I am exeluding from consi-

Petion here all algae «hich are fouhd att=ched to artie

'.ral wnter=reservoirs -nd only those are discussed which

@ found in n-tursl rnonds =nd stre-ms,

@sone of Northern India, I have divided a ye=r in
!
Pthern india intofive seasonss Hot Oummer lionths, Kainy b

gas Blly Autumn, Winter and Loring. Start may be made

aNths Hot Summer Fonths whieh begins from about 15th |

and terminstes by the middle of Julv. Thece months

ehamter'is.i ‘f‘" Ary hezt., June is the hottest ronth
I 1 .
fﬁiha whole yerr with a mesn temnersture of 89,7 sy while |

Eaximum may be as hizh as 107,0 . In these hot Ary

8 dearly all the ponds dry up znd only a few streams

& Blow trickle of witer, Due to absence of water i

Mgae can he seen in any vonds while in gome perennial

fpeams (edogonium may be found in a vegetative condition,




Se
have been lying fallow, in bright green
diameter, Cyst-formation in the
portion takes place in a week, and
ears from view. Opirogyra ls also seen
rtile condition in most pondd L recorded” four
Spirogyra in this month viz. Spirogyra Conden-
rivulsris, Crassa and S« Nitidae.
Hovember it becomes
and the mean temperatidre
fall at this
and rivers have a regular Tlow of

ice-cold waster

current of

Chantransia Chalybea, Batrachospermum Moniliforme, Sti-

Geoglonium Variable znd Comsopogon 8pe. are found attached
blades of Typha in the mid-current. These members of
hodophyceae and Stlzeoglonium Variasble are provided with
attachment. 7These algae
due to excessive cold,for
low ags 45 , 1In slowly
running stresms Cladophora Glomerata may he seen in big
tacsels, looking like sils attached to wster-plantis.

£

All these algae require a good deal of aeration, and 1
4__:,.:& c-‘_‘l...r.en-&; .-,‘..;1 W: -!Jer 'D'.-BCN“:eE- Ver}r
to disapnesr, *ere we may mention

Cladophors glomerata which may be

the Shalimar Gardens Lzhore growing

o 3

on shells of Gastropods, which move ahout in the tanks

snd thus serate the alga. However in this case the

is not luxuriant it appears to be

shadow of the Cladophora Glomerata which grows in
running streamg. Due Lo slow locomotion of Gastropod,

the alga becomes thickly encrusted with Diatoms and dust

nepticles, Cladophorsa Glomerata also occurs in the water-

reservoirs of wells fitted with persian wheels, where 1t




Breonstantly ser-sted by the ™
1.
in December we ugually hsve

"2 inches eg-e

(]

EElCome and sives = new lesse of 1ife

B dry menths of ctober and Novenhe;

e g
| tNnie 1

ally in the last %wo weelk

e & rainfall ¢f 1.5

[

. L
e l-\-r'n‘.l,

y this ig very

L7e to the algae
growing in ponds., In January the rainfal? 18 mora

he temperature is low and evaporatior

PonRdes bhecome fa irly full 'he months
?Qbruaryﬁ are idezl for the growth of
with the gpecies of 5S- irogyra already
found nine other species n” the rernus
Bencerorth is wsuslly seen only in

@lon, can be fcound
gecies of' Uypnema ig
With nienty o7 ZYZOBDOTES

B8O be found at this tlme

@egUlarity in the month of February sn

Ellements show green oogonia and anthe

of Kacrandrous n; 8y while the Nannan

mumercus Androsporania ar 0N
walle of cogonia,
With the coming wintar-raing

gardens and other moist places. Oogni

BBegimens of it collected from ronde at

Wi

eldom less than 4,0 inches,

lich I never noticed with rine oogooras

@bove-ment icned Honihs,y produceg sex orgsa

the last week of february nearly all %)

EBBLiie being heavily Taden with oogoni

88 from the lawns, nroved 1o be mo

) rr e
atZgae,

R
alicl

Y o o
L8 -[.":'-‘E"-s, !-."l."

Along

mentioned I slgo

LYENen

in
ansg
d mest
ridia

vy
Y IR

in De

5 §C

LAds AN

1431 .."J'h ‘:_ c h

vegetative ¢ondi-

The commonest

4. Bhalyheosporum wt teh ig scen

any nf the
with great
07 the

in the case

“orme show

mandris growing on the

cemher

fnteridia

BREIn to appear in the [irst week of Jsnuary, and by

arents become

teridia

AR 00spores. Vaucheria Seseills is "ound boath in




It being loaded with huge erons of oogonis andg

»

ca‘e o terrestirial specimens

8&X organs were seen.
Sonths, Soring season may be taken as begin-

with the first week of ¥arch, As comnared with

‘rature, the

b tenperature in ¥areh heing 62.0 as comnared with

49,7 in February. Fan'sg

T ine s vranner
"IN & i ".'h'-‘.'

Doy is supnosed to lightly thoughts of love,

Bost of the Algae also show sproduectiva activity.,

gBFicus species of Uedoronium produce heavy crops of

Eeonia and anteridila, and by bh nd of March their

ﬂ_laﬂents areg laden with red, yellow, =nd chocolste

doured oospcres, Ry the middle of April nesrly all

i8pecies of vedogonium hesr ripe ocosnores. L recordegd

golrteen specics of CGedogonium in these mo in

LSphaeroplea annulina also shows

i,

n its oogonia in the beginning of

e,

iirreh the ova become fertilised

B JOUNS oospores, green in colour, enclosed in a

in membrane, may be commonly seen., In Anril the

&

Pospores become brickered in colour with a thick hyaline

LY produced into 10,15 spines, and arrsnged in three
Slternate rows in the Vetonias This alpas shows such

(= 1

B abindance of red Uognores in Arri L many ponds
in colour, Ghosella indica, a new mem-
described by me as combining the cha-
end ygnema,
-

alse found free-floating in dark

jEreen messes in the month of Warch, By the middle of

#pril, Chsella is a1l fertile and conjugation canals

bul§3 out with ripe Zwgospores of an orange-yellow
golour, Oirogonium Sticticum also produces LY goB8POTes
B April, -

geriodicity in Reproduction:=- By the end o” May most

o

a8 there i{s no rainfsll

- 3 -
I the ponds g ln to dry Dy




1 5 »
I

oes

Hesn tomperatupe ri

~

(oT riliﬁr

BEhaVe 1o face the

ing with ey and ending
meet this cont
- r H

8y Vaucheris,

ingency gneci

wypriema, Ghoge "By Lirogoenium,

rople.a have produc ol

thick-w=11led o

Cosroregs which
Eapedle of curvie lng the h

LR temperatures of June
IR Fhon the rains stort in 4+

e middle July,
nroduce € ¥Young

Then for the next four to five months most

8F theso algae sho

800w a preat vegetative prowth wi

1ittle reproduct ive

i
ectivity. Thea month cf Mareh
BO¥ides optimum cone itions reproductior

FROBAblY this may he

v

L8
Bareh aftor tre coo) February,
g8 there ic a marked re renroduction

shown

these Algee in Horthern Ingat

L8 conmnec
ERERNNOre Or lecs distine tly Seasonsg, This is
genarkable phenomenon whieh ls not noticeahle in
gland or other temm "rate couniries where the
are not so '.--;’ell-—-’";.‘:?:{*ke"i, we have in North ern

% o0 R R R ek sk sk




"Genug" Anabaenothrix and narallelism in Evolution

in ¥reshwater Algae, "

Durine zy IrpEst feed Foms o~ e famnjad Fresh-

water Algae I come across two Ana«bgena-like gnecies

0f Blue Green Algae, which W vever dgiffer from the

typical specimens of Anabaena in having a number of

Brichomes enclosed in 5 single mucilaginous shesth,

REcently Dr, F,E. Fritsch deseribed a species‘of

Bnebsena with a mucus sheath, from South Africa, which

he ealls Anabseng Vaginicola, 8p. nov, (Trans, Roy. Soe,
| of 5. Africa Vo1, XVIII, Parts 1 and 2). This sc=-called
pfinabaena vaginicola Fritseh resembles Anabaena cylindri

pea , Lemmer in esgsential features and the only vigtal

“difference is the occurrence of

a number of trichomes

Within a single sheath, The two species which I dis-

eeveréd differ from Anabaena Vaginicola Fritsch in the

8ize of the filaments, the shape and size of the vege-

tative cells, and the form and size of spores and

heterocysts, Following is 2 detailed description of

these three specics of Anabaena-like Blue-green Algae,

1, Anabzenothrix vaginicola,Fritsch- numerous trichomeg

in a single sheath raeely a single one in single sheath,

Cells clongate eylindrical or sub- 1,5

W br, granulsr, heterocysts cylindrical 4 to 5 u br, g

to 1C u long. Spores oblong, barrel-shpﬂed, contiguonusg

to the heterocysts in ser

L]

es of 4-5, 6,5 to 10 u br 5nd
12 t0 17,5 u long,

II, Ansbaenethrix ¢ylindrica Randh

awa,

Numerous trichomes enclosed in a single sheath,

Preadth of filaments 60-75 U inclusive of the skeath,

eells rounded or constricted, dumb-bell-shaped, 5 u br,

87 u long with homogeneous contents, heterocyst

-8 round-
084 9 to 10 u diam, Spores 1in nairs contiguous to the

. o o : X (ol
“ﬁ@tespysts cylindrical in shape 4 to 5 u br, 18-20 u

e — =




long. FPoung attached in mugq of a pond 1in long eylindri-
¢al columng e blue green colour

s Which latep on become
detﬂehed, and Ehe Algag becomes r Ploat {
: UTRE Tree floating
) 14 QAJﬂovhhi g
II )_mﬁhaev]aﬂ en i"‘}’}"* '.C o '~ho££.l
e POYLica Randhawa,,.) &
""'—_'_—‘—-—-...____- ""-———-—-——._____
vdw “f
nr 5 » 1 ; t
A f?E‘J Numerous trichomes ehclosed in g Single ghesth gop
Hltotnos., a single one in g single sheath, Cellg rounded with
'r tq.._f.é’z .; ’ . I
" _ : i homogeneous contentg, 3.54 in diam, Heterocy sts
e 2 ellipsoiﬂ-rounied, alwavsg away from
: .
f

the gpores, 5-6 &
fe it o ip dtamﬂxz:pores barrel-shaped i chaing of 2=5, 5-1]1 %
- ./ hpva® it
‘.._{ 2 . .
7 13 *r%nﬁle—laAlong. Always found epiphytic on othep Algae

snec leg o AnahaENa-TiPe B1ue
Green Algae which have acquired in the courge or their
evolutionary progress, the same character of enclosure
of a number of trichomes in a single sheath

“Ne  Thig cage
Clearly J.l'fus*""‘tﬂs, a8 sugges

in her excellent monograph on

Gemus is an evolut ionary nlatPorm on which gpecieg of
L

dif“erent, origin are escembled together, In the case
of thege Algae, three qir

ferent speciesg of" Anabaeng
1ndennnien*1v acquired the habit g grouping of nume-
TOus trichomes in g single sheath,

Obviously we are
- Justified in establ ighing

@ new Genus, which T call
Anabaennthrix for the same reasons as we have in
et —

_fiihathblkshlhp SLH'ZOuanx as a separst

iLe genus from
Lyngbya or Lyngbya from Usciliatoria, This genus
Anabaencthrix is an expression of g tendenecy parallel
Lo that of hizothrix viz. the nelosure of g number
0f trichome

o

within a ecommon sheath, Thig paralleligm
- in evolution is very i“tnresting and shows how the

habit orf secretion of a common fucus sheath by a number
of filamentg, developed in different

nyoxvhycnae, by Schiz

famil ieg of

othrix in Oscillatoriacese and
Anabaenothrix in Nostocacege, Members of Genus Lyngbya




M8 inabaenothrix and parallielism in Bvolution in
~ Kreshyater Algee,"

uring my investigetions of the Panjab Fregh-w-ter

Bl Game across two Ansbaena-like species of Blue Green

iy which however differ from the typical specimens of

in hawing a number of trichomes encloged in a gingle

fj;lnoua sheath, Reecently Dr. F.E. Fritseéh deseribed
-;aias of Anabaena with a mueus sheath, from South Africa
':P‘ €alls Anabaena vaginicola. sp. nov. (Prans. Roy,
BRE S, Africa Vol. XVIII Parts 1 and 2). This so-ealled
__%wa'Vaginieola Fritseh resembles Ansbaena evlindrica
her in esentiai features and the only vital difference
the occurrence of a nurber of trichomes within & single

The two snecies wrieh I digeovered differ from

'i}fia veginicola Fritseh in the size of the filaments,

P8hape and gize of tre vegetat ive cellg, and the form snd
I8 of spores and heterocysts. Following is a detriled dece
jﬂi&n of these three snecies of Angbsena.like Hlue-greéﬁ
8.,
fnabagnothrix vaginicola,Pritech (nov. comb )-numerous tri-
BEieS in a single shesth rorely o single one in gingle sheath
-{V.ciﬁﬁgats eylindrical or sub~eylindrical 4 to 5 u broad
B0 10 u long. Spores oblong, barrel-shaped, contiguous

the heteroeysts in series 4-5, .5 to 10 u broad and 12
A -.5 u 10713'-

inebaenothrix cyRindrica Randhaws and Ghose.

humerous trichomes enclosed in a single sherth, breadth

ifilaments 60-75 u inclusive of the gheah, cellg rounded
gongtricted, dumb-bell-ghaped, 5 broad 6-7 u long with
Pgeneous contents. Heterocysts rounded 9 to 10 #% u in

Bter, Opores in pairs contiguous to the heterocysts

giinarical in shave 4 to 5 u broad, 18-20 u long, Found
gaehed in mud of a pond in long eyli ndriecal columns of
Ig'ipimn colour, which later on become detsched, and the
dgr ﬁicames free floating. Fig I A shows a7 filament of

mothrix eylindries with numerpus trichomes enelosed in

k

ingle sheath. In fig, 2 R 1s shown a part of & trichome




]

arged with » heteroeyst surroundea by

a chain of
% both gides,

-

SSLAPLX eviphytics Randhaws and Ghoge,
wrous {richomes encloged in a 8ingle gheath opr a

one in o single shenth, Cells rounded with homoge-

contents, 3.5 u in Atgm, Heteroeysts ellipsoid-

._$§i1tqya away from the sphores. 5-6 u broad 14-18 u l

Always found evivhytic on other

Algae especially
onium, In Fig. 3 B is shown n typical filement of
Benothrix epiphytica with a number
BBingle sheath, Somet

8pec ies,

of trichonesg enclogec

imes we come across filaments

showing g gingle triecho

me enclesed in a
885 In Fig 4 A, In Fig B C 1o

shown a pert of a
B with a spore ang a heterocyst.

80 he'e are three species of Ansbaene-like Blue Green

EEEIEh have acquired in the course of their evolution-

progress, the seme cherscter of enclosure of a number

‘triehomes in a single sheath, This cage clesrly illug-
£

9 88 suggested by Miss Agnes Arber in her excellent
‘aph on Honocotyledons, that a Génus is a evolu-

Mary platform on which species of a
‘e essenbled togethor,
fferent species of

bit of grouping or

different origin

In the case of these Algese, three

Anabaena independently accuired the
Tumerous trichomes in » singl

hﬁﬁucly we are justified in estsblighing a new Genus, wk {

ol

e sheath,

Ir

h I call Angbaenothrix, “or the game resgsong 28 we have
fhestablishing Mehizothrix ac & separste genus from Lyngby

or Lungbya from Oseillatoria. This genus Anabaenothrix ig

il expression of g tendency paraliel to that of Schizo-

viz, the enclogure of a numher of trichomes within g

iommon she-th, This parallelism in evolu

'w‘;tiﬁg and shows how the habit of secretion of a com-
M Bucus sheath by a number of filaments, developed in

tion is very

erent families of ¥yzmophyceae; by Sehizothrix in Oseill

riaceae and Anabaenothrix in Nostwcacerme. Vembers of

Genus Lyngbya
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3,

eW Species of Zygnema" from Northern India,

ter came aerosg three remarkable

8pecies of genug Lyg=
hisg tnvestigations of the

Zygnemalesg of Northern Indig,

€ phage of these algae shows many peculizrities,

8 detaileq deseription of these three new species of

I.
dygnema Czurdse- Sp. Nev,

lBative cells ape 20-27 U bread, snd 13 te 4 times 28 leng,
‘less roundeq chlereplasts with » conspicuous pyreneid im
i each cell, When stained with iedine, some of the
%8 show the typies

1 zZygnemaceous stell-te structure (Fig )
Repreduction,

8 Teproductive phase of this new member,Zygnemales ie most

Both 1ateralvnnd scalariform conjugation have been notieed
?gl.

Latersa1 Canjugatinn;-

Bteral conjugzstion ie the commonest mode of repreduction in

The Reighbouring cells give out tent-like pretuberances

In most filaments, it is seeny that gueh protuberances

B0ut on one side of the Tilament enly (Fig ), while in

ides in an alternate fashien

preteplasm with the chloreplasts shews a dislecation

| horizental pesitien, and it has been noticed,

that in gome
» BCeumulates in the region of

the pretuberances ( Fig )e

' the cell-wall separating the two gametes ruptures, the - ’

and nuclei cealesce, hut the chloreplagts with their pyre-

in ;E:e Zygoespore,
Beth the Bametes are mejohologi

emain digtinet even

LR

eally as well as physiologically

88, In one filament, I noticed that the unper part, which

18 2 kidney-ghaped Zygospore, is cut off frem the remaining



ion, geniculation is noticeavle., (Fig )

I8 three or more filawents may be secn conjugating

The species of genus Zygnema, which come ncarest

present from, arve Zygnems Heydrichli schuidle, and

Seri Czurda. However it differs frow both these in

B8 zygospore is not confined to the conjugation canal,
phes upon the whole of widdle part of the

fi}mg cells, when it reproduces by lateral conjugation.

erd it differs in the size of vegstative cells

fg08pores. anoiher relsted form is L, Bedesnua Czurda,

diflers from the present fopm, in that the zygopores

880 by lateral conjugation are confined to the upper

i the conjugstion canal arca only though they are not

ff by any cell-wail from the remaining purt of the

jating celilis,

1 have neuscd this species after Dr. V,Czurda of Prag

B8 done such & weworsble work in advancing our knowledge

Babit:-~ This alga was found free floating in a bluish
Wass, only with a species of gpirogyra during the

, of Pebruary, 1961, in a freshewater spring at
db, Tehsil Daswya, District Hoshiarpore, punjab.

contd,






III,

fema giganteum Sp. Nov. Randhawa,
# Cells sre 38-42 U broad and 1} te 2% times as lomg.
(flaments, the chloroplas.s show a typically stellate
“ﬁftith & congpicuoug nyreneid,(Fig )e In bigger
'fﬂyﬁlornplasts are loaded with gtareh granules, and
ructure of the chlerenlasts is obscured, =and they

@ mere or less rounded in sppearance. Cell wall is fair-
Compared with other species of Zygnema, In most fila-
@blasm with chloroplasts snd nucleus is restricted to the
[?%he peripheral part being full of ghining mucilage,

¥ the retresting proteplasm which forms a homogencous mass
reduction~ Both sexual and asexual modes of reproduction
moticed in this alga,

1 Reproduction;-

reproductiontakes place by meang of brick-ghaped par-
Inearly stages, the filaments develep very thick cell-
@ their chloroplasts become enormously expanded filling
' 1mhp1e of the cell interior. When stained with iodine the
B8ts become purple, due to the hezvy leoad pf starch gramules,
@lopes them, and the surrounding narts t% \ up a yellow
fig.parthenaspores develep orange-coloured tﬁvck walls, which
B 8how two pyreneids in the middle part (Fig ) The par-
P68 are 36-45 U broad and 54-96 U in length, and masy be rec-
$OF squarish in shape even in the same filament (Fig )e
Henospores may be seen singly, or in rows of twes eor threes,
aber stages whole filaments are converted into chains of
gnores (Fig )e

Reproduction~ The sexual mede of repreduction

f this alga is alse of o very interesting type. Material




- in the conjugstion o: malg,

:""'r the Oom Sk e - . ’
fe only parallel instence of his type of conjuga-

Bl Seen in the cuse of Zygnema peliogporum Witte. by

BVen in that case the two different types of conjuga=-
in material collected in Affferent years from the

i the nresent csse h%th types of reproduction were
jBeme materizl, snd also transitional stages,

i Anisogrmous eonjugation,

Bype of reoroductien is quite common in most filaments,
jgation cenals do mot from a conmtinuous tube but present a
pEpRearance in the middle, surrcunded by a granulsr matter,
The male filaments mammtwmm sometimes show an alternatien
which produce male gametes, and xgx vegetative cells, in
@lehloro-lasts sre surrounded by a shining mucilaginous

@nd thick walls (Fig ) In later stage! \thece sterile
loaded with starch grenules, and these %lse produce
ﬂwﬁjuggtion csnals (Fig )¢ Thig ghows that these cells
ppetentially male, though their activity is very much re-

W the development of thiek walls., In other cases no cells
-,uu% 88 purely vegetative in the male filaments, all of them
ping as males (Fig )s

".zygoaporea are 42-46 U and 50-58 U long, and sre oval inm
SNe zygospore wall #s composed of two layers only, a thick
B smooth exospore, and a thin, light blue, and smooth

B8y Mesoppore is ebviously migsing, The ripe zygospores
pige=coloured in appearance like the parthenospores

b, Isogamous cenjugstion,

@18 1s the commone mode of reproduction, in this alga. Zyg-

fiare typically egg-sheped im appearcnce, and project partly

m the game habitat shows that in some filaments zygos-

end in others in the con-
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1 this very much unsettled ; j
By wround side by side. In one filament isogamy, ani:ggg:ﬁg
ermediate stages between these both were seen (Fig. 17). While
Zygospores were clearly produced by anisogamous conjugation
from their bemg entirely confined to the female gametangium,
€ Zygospores which are partly formed in the con jgugation_ _c_an_ai

= oY A
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'HREE NEW SPECIES OF ZYGNEMA FROM 14
2 NORTHERN INDIA. 4

By M. S. RaNDHAWA, M.Sc., 1.C.S. i
Saharanpur, ot 1 S b ! ' J

(Communicated by Dr. H. Chaudhuri, 3.a., rhp.) / 2 ET\{-:' i I
Received 1936. : el :

&f came across three remarkable species of genug Zygnema, duri “

ligations of the Zygnemales of Northern India. The reproductive

tiese algze shows many peculiarities., Following is a detailed descrip-
e three new species of Zygnema.

. Zygnema Czurde Sp. Nov. uz

tative cells are 20-27 4 broad, and 1} to 4 times as long, Two: b

less rounded chloroplasts with a conspicuous pyrenoid in each, are E

€ach cell. When stained with iodine, some of the chloroplasts show ]

tal zygnemaceous stellate structure (Fig. 1.)

uction—The reproductive phase of this new member Zygnemales

Temarkable. Both lateral and scalariform conjugation have been

in this alga.

) Lateral conjugation.—Iateral conjugation is the commonest mode
duction in this alga. The neighbouring cells give out tent-like
ces (Fig. 2). In most filaments, it is seen, that such protuberances

1 out on one side of the filament only (Fig.-2), while in others these

out on both sides in an alternate fashion (Fig. 8). The protoplasm

“chloroplasts shows a dislocation from its horizontal position, and
L noticed, that in some cases, it accumulates in the region of the

ances (Kig. 3). Ultimately the cell-wall separating the two gametes

S, the protoplasm and nuclej coalesce, but the chloroplasts with their

ids Temain distinet even in the zygospore.

th the gametes are morphologically as well as physiologically isogam-
ne filament, I noticed that the upper part, which contains a kidney-

gospore, is cut off from the remaining part of the conjugating cells

of distinct walls, as in Zygnema Heydrichii (Fig, 4). However

of the filaments the zygospore is seen filling the whole of the conjuga-
area, as well as the lower part of the conjugating cells (Fig 5).7&

the zygospore enlarges, presses down the lower arched part of the
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18 pyrenoid in each, and nucleys in the central part may be observed
all the zygospores (Fig. 5). The zygospore wall is composed of
in layers, all of which are light blue in colour. The exospore and
pore are smooth, while the endospore is slightly sinuous. When fully

the zygospores are perfectly round in shape, and the peripheral area.
nding the chloroplasts is full of granular matter (Fig. 6). The

asal part of the conjugating cells becomes flattened and the upper
omes rounded like a dome (Figs. 5, 6). In some filaments, which
more mature, distinct geniculation may be seen, the flattened basal







_ .species is very much unsettled ; isogamy
iy being found side by side. In one filament isogamy, anisogamy
ediate stages between these both were seen (Fig. 17). While

HE Zygospores were cloar] y produced by anisogamous conjugation,
from their being entirely confined to the female gametangium,
PHE Zygospores which are pattly formed in the conjugation canal
i1 the female gametangium (Fig, 19). In some only a small part
re is found Projecting into the conjugation canal. The pear-
ance of some zygospores with their pointed ends towards the
avals is explained by the fact that anisogamy has not reached

and in these and both the male as well as the female gametes
lamount of activity,

cies combines all the four forms of reproduction known in different
us Zygnema. .

ual reproduction by the development of parthenospores.

ial reproduction.

By means of development of zygospores produced isogamously.

1 ores produced anisogamously.

0) By means of Zygosp g
.;f By means of zygospores developed from isogamous gametes.
arities of this alga. Firstly

tic size,

and anisogamous modes of
/itt. as recorded by Fritsch X
species in the shape and size of

» s well as in the presence of partheno-

ites —There are two conspicuous peculi
of Teproduction, and secondly its gigan
ds the combination of isogamous
1, it resembles Zygnema peliosporum V
I Africa. But it differs from that
and vegetative filaments

rds its size 7. mconspicunm Czurfla with its filaments as broad as

aes:it, but differences in the shape of Zygospores, occtirrence of
With isogamy and presence of parthenospores keep these two
geeapart. 1 have named this form as Zysnema giganteum, due to
aratively big size. )

—This alga was found free-floating along with Zygnema cerulewm
% @ perennial freshwater stream in Kapurthala State, Panjab,
second week of March 1931
BIBLICGRAPHY,
V., "Zygnemales” in Susswasserflora M itleleuropas, 1932, 9,
B, The British Freshwater Alge, Cambridge University Press,
B E: The Structure and Reproduction of the Aloe, Cambridge University

I Press, Vol, T,

SRS 00 P, “Stidies on Indian Zyznemales” Roo. Algal, 1932, 6.
EXPLANATION OF FIGURES. X
Prars 1. i
) Zygnema Couwrde 5p. nov.
Vegetative flament showing chloroplasts. X 660
anament showing cells with conjugation processes: X 660,

filament showing cells giving out conjugation processes on both sides. X 660.
filament showing a bean-shaped “ygospore: cut off by walls from the remaining
part of the cells, X 660,

filament showing zygospores fi
Afilament showing

¢ filaments conj

lling the entire cells. X660,
distinct geniculation and ripe zygospores, X 660.
ugating in a scalariform way. . 660,

Zygnema Iyengari sp. nov.
Iamem showing chloroplasts. X 660. -
ﬁlamenz showing squarish azygospores. % 660,
A filament showing Zygospores with a constriction
3 Prase 11,
Zygnema gigantewn Sp. t
ing chloroplasts, 660,
showing enlargement of chloroplasts and secretion of mucilage prior to
dormation of parthenospores, X 660

in the middie, X 660,

10V,

brick—shaped parthenospores with two pyrenoids

chain of orange-coloured
Dgamous conjugation,

parthenospores, X 660,
filaments showing anis The male filament shows an
alternation of male cells, and vegetative cells full of mucilage, X 660.

s shows the abortive conjugation processes given out by the vegetative cells
in the male filament. X 660.

vo filaments showing tr
0 filaments showing

azygospores, X 660,

ansitional stages between iso
2Ygospores produced by

gamy and anisogamy, X 660,
isogamous conjugation and two
Pratg 1II.

Zyanema gtganteum sp. noy,
O conjugating filan

Aents showing pear-shaped Zygospores, X 660,
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Group 5. Oedogoniales. !

Genus Cedogonium, Link.

Genus Cedogonium,
This alga isg

found in fresh@ater ponds,
nearly all over the world,
%Jwell-developed basal cell by
Bttached o sticks and

lakes, and
Btreams,

The filaments have
means of which they get

stones.
and the cells are usually cyli
l@ppearance. The genus

&, Section Di

The filaments ‘are unbraneh ;
ndrical or barrel-like in

was described by Link in 1820,
0ca nannandrig,-

1. Qedogonium striatum sp. nov,
Dannandrous. Oegon

tion occurring

Idioandrosoorous |

|

|4

ia intercalary or terminal in posi-
Fﬁ-*##ﬁlﬂ&-ﬁ

singly or in palrs, algo in threes, 4 pro- |
ﬁ0uncedly oval or oval-ellipsoid in shape, Oospnore choco-
s almost completely filling the 0ogo~- 44
all very thick bearing
SWalght hyaline striations,

late in colour, oval

et
Qospore w obliguely arranged.ig
W .
10-15’in number which often i
ned 45-50 g bn{:,ﬁv

mosei&jﬁB&sal cells flatte
@elis‘%wollen with starch,

Androsporangia in rows of 3
I Nannandrig 2=6 on the basal ¢

0ogonium, Antheridia always
: 2
ng,to produce %&o

_l}?x’&his

ells ang the walls of the Foa & .

internal, OCospores germinate; 4l

0spores oval in shape, 10 i br.)18 # long,
alga very much resembles Qe, Wittrock

Wolleanum
B in dimensiong o* differs from thag

cells and 00spores but
forn in having an

internal antheridgi
B pore in the

U and in having ne
The

wall of the oogonium, sndg openi
by a sunerior lidJ Wl dy fecaliae Sbretiy,
Diam, veget. w®ells female Dlants...28-32MLbr.,4—5 times as
male 2

ng taking place Wil

" " " 21-25Mbr, 2-3 times %Sﬁg -
sere..75-80 ; br,, 85-90 m long, "*
sreveess 75 obr,, 85 W long, |
ﬁndrosporangia 23 br., 20-27 A long,

Nannandria, 18 w-or., 72 M long,
Eabit.~ ‘This alga: was'fou

& Diam,of Oogonia ..

Oospores

nd epinhytic on submerged radigal |,
. stems of water-plants, in Shahniwalg Tank at Dafg
0y during the second weel o '

f March 1930,

o



o

Qedogonium
Dioecious nannandrous,
or subglobose, pores Sup

aL F(—';'ir-'?ah

£i1ling oogoni ¢
1ittle curved near

¥
1-4, (F38e).

.A.t ]

m multisporum. Wood =

erior, oospore

dgpore-walls smooth,

Ti?jkw 1930, 1. 131.

oogonia 1-3, sub-ovold
g1lobose nearly
male a X

or on the oogonium, antheridlium

England.

Vegetative cell of the female

o.o.-‘oo.wlo

s o 5 8 @

e we &P

Reported by Nr.

14-18 @ broad,

29-40 A& Dbroad, 28 -34

32 ;&hmad, 28 i long.

Prem l1al from nonds in Lahore

The
week of December

and Gujranwala in this first wee

1933.

I e

il - =i ’
B —
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4. Oedogonium cardiacum. Wittrock,

OP. elit, Heering
Susswasser flors Heft. 6.

Dioecious macréndrous,
elliptical in shape,

Pore

oogonia single ovoig

Broadened ang bulging out laterall;
wide situated g little above the middie,

Oospore
rounded, fire

~red in colour not completely fi1ling the

i
oogonium(hau)Oospore memhrane smooth, Male filaments a
little more slender thfn the female filaments. Anthe-
oy fz
ridium 2-3 cellega « Sperms not seen,

Distribution,

So far this Sbecies has been only repor- ;
ted from Continental Europe ang United State of Americsa.

1

Diam. of veget. cells of female plants 26=2

8 & br.3-5

times as long|
" " male plant --+22-25 @ br,,3-5 timeslggg. '
" 0ogonia 54-60 i br, 60-70 long. -
. Oospores 50 bree W"
2 éntheridial cells

...... 8-9 w long, 23 & br.

Habit:- Epiphytic on blades of grass, and decaying

shoots of trees,
An

mixed with Oedogonium‘urbiggm,

abaenothrix cylindrica ang Zygnema chalybeo-
wilage
SPorum in a pond at K,;Ihingran, Distt.

Hoshiarpur, in the 1ast week of March 1930,




6. Oedogonium Frankilisnum. Wittrock. sec. Hirn. var.
olyspors, var. nov. /
Dioecious macrandrous, cogonia single or in groups
of 2-3, Globose or .ellipsoid globose, opening by a
superior pnore. Oospores rounded, chocolate in colour
when mature, sometimes comrletely filling the oogonium,
somefjmes partly{ﬁyajsbspore wall smooth, Suffultory ;
cell wider than the ordinary cells. Male plant slightly |
narrovwer than the female plants. Antheridia 3-4 celled
separated by a siniggifegetative cell, Sperms two,

division horizonta N « Vegetative cells distinctly

capltellate.

This differs from the type in (a) Bigeer
dimensions of vegetative eells and oospores (b) having
more than one oogonium in a series (c) oospores often not

completely filling the oogon%um. Hence the new variety
has been established.

Distribution: So far this Alga has only been rerorted |

from Roumania,

Diam. veget. cells of female plant ..... 9-18 A br, 4-8
_ times as long.

8 B 8 male " sveses (=12 Bbr, 48
times as long.

00ZO0N18 ¢ivviesneinseess 26-36 4 br. 38-40 @ long.

# OOBDOTCE s as s ains nesssss 24-35/("’"‘"""'

i antheridial cells ...... 10 nubr:),,*+fv Q & long.

Habiti~ This is rather a rare form, and was found
growing epinhytically on the stems of g
submerged water plant, along with Eudorina

eleggns near Beas, during the last week of
April 1930,



€. %%dogonium inerme Hirn. var. Polyspora. var. nov.
ectlion NichT genugend beﬁannte Aretn. Heering

Susswasser flora Heft. 8.

Dioecious macrandrous (probably) oogonia

1- 3, usually single or in pairs More rarely in
?W)\; 17!8’
a8 row of threeh .Pore in the middle. Oogonia

transversely ellipsoid. Oosnore chocolate in
colour almost of the same shape as the oogonium
Which it completely fills. Oospore wall smooth.
Vegetative cells not capitellate. lale plants not
known., _

This differs from the type in having
oogonia in a series of two or three and the oospores
completely filling the oogonia and in the smaller
size of the vegetative cells, oogonia and oosnores.

Hence this new variety has been established.

Distribution: So far this species has only been

reported from France.

Diam. veg. cells ...... 5-9 @ br., 4-6 times as long.
OOEONIR. siisewsnw 2T br., 19 # long.

OOSPOTES +e.vvese 19 4 br,, 16-17 @ long.

Habit:- Found attached to decaying leaves of
| Dalbergia sissoo, in a brownish mass
in a rain-water puddle near Hamira,

during the second week of Mareh, 1930,



-?-

T. Qedogonium lautumnarium. Wittrock. op. cit.
Heergng Susswasser Tlora Heft, 6.

Dioecious, macrandrous. Oogonia always single.
globose or slightly .expanded in the unper portion. Open-
ing by & surerior pore. Oosvores yellowish in colour,
: &% g, zo
globose, with a thick opague whitish smooth wal Mal
vlants as big as the female plapts or slightly smaller,
Antheridig 3- cellea, €ach with 2 sperms, division

p,
horizont a£ Suffultory cells of the same diameter
» a8 the vegetative cells. It differs from the type
in oospores not completely filling the oogonia,

Distributions TYhis Alga is so fér only known from
Finland and Sweden.

Diam. of veg. cells female plant ...,. 18-2 20 @ br. 3-6
, times as long.

L " "

male . 14 16 » br. 2-6
imes as long.

OCBONIA ..cessisoves A0=42 W br., 42-48 M long,
OOS’OOI‘GS %S Se 000 98 a 36””’#'
» antheridial cells .. 13-14 & vr., 5-8 & long.

Hebit - Epiphytic on water-plants, in a pond near
Hamira, along with Spisogyra dubia, Qedogonium
lavtumnarium and Sirogonium Sticticu y during

the middle of April 1930, It is rather, rare
alga.

'






e
S. QOedogonium rivulare Hirn, var. nov.*¥%g%m. Randboes |

0P. c1t. Heering Susswasser Tlora He

Dioecious macrandrous, Oogonia usuglly
single, rarely in pairs., Pore superior, oogonia
ellipsoid globose, oospore chocolate in colour ovoid,
not completel filling the ocogonium, oospore wall
smootﬂfg:?;;:gggé%&ahory cells not swo™len. Male
filéments narrower than female fllaments. Antheridig
S=T-celled but, sometimes very numerous as many as 17:$'

This species differs from the typre in itg
(1) usually single oogonia (i1) oospores almost com-
Pletely filling the oogonium (iii) smaller size of
oogonium (in Qedogonium rivulare Hirn, they are as
much as 160 &4 br.). So 1t my be taken as a new
| variety.

Distribution: So far this species hag only been

reported from Germany.

Diam, Veget. cells of female plant .., 36=-4T7 @ br. 3-5
times as long.

male " s e n 52"34 /a' br. 3-5
times ag long.

OOBONIR .ouvisvsanie 81 mbr....... 90 &4 long.
: QOBPOTE vvicesananes T6 4 br....... 80 & long.
¥ antheridial cells .. 12 & long .... 28 @ br,

n n "

Habit:- This algs was found free-floating in a

blgﬁkish mass, along with Czlindrocgngg
conferta, in the famous tank at Dasuya
Distt. Hoshiarpur during the middle of

October 1929,




1C6. Oedogonium gociale. Wittrock. op. cit. Heering
Susswasser %Tora ﬁeft 6.

Dioecious macrandrous, oogonia single,

globose in shape, inter-calary, oospore deep-yellow
" (Figtost-29),

in colour, completely filling the oogoniuma , Oospore
membrane smooth, basal cells swollen. Antheridia
1-5 celled, (Fy 1\){“?)'

This Alga is very social in its growing
habit, Ats individuals occurring in large numbers

as epiphytes on water plants.

Distribution: This species is widely distributed

in Europe and America.

Diam. veget. cells ..... 9-15 wbr., 3-5 times as long.
" oogonlE seseseaaes 34=-3T g dr.,
i OOBPOTES eseseeeses 26=30 44 br,,
» antheridial cells .... 12-14 whbr., 10 j# long.
Habit:- This is one of the commonest and mosti? widely .
distributed species of Cedogonium and grows as E
an epiphyte on the submerced leaves and stems
of the aquatic plants. Sometimes we ean get
pure growths of this alga, showing a harvest
of bright vellow oosrores, under the micro-
scope. In some cares it is also found mixed

with Cedogonium urbicum, and Qe. cardiacum.

Collected from nearly all over the Eastern

Punjeb during the middle of March 1930,




-11.- .f"\____,__.x‘“.{‘ ) )
11. Cedo ium %ﬂ, 1. Braurd XPascher 1914,
Ps 225, %iffany 1930. p. 163.
Dioecious, macrandrous, oogonia 1-2,
cbovoid, or globose obovoid, ellipsoid or sub-
globose’(‘nearly filling the oogonium, spore-wall
A S 53¢ (F132.30¢31)
smooth,  Male filaments Very narrow.gg2f ( Fig ,

Rl

Distribution: U.S.A., Australia, Europe.

Vegetative cells of female plant ese 16=18 4 broad,

Vegetative cells of male plant ..., 12-14 @ vroag
2=3 times as iong.

OOgOl’lia -c..lllo..lt....t. 30-404&’-131"08.(1, 32-36 ia"long.
Oospore Ttttectcerccciiees 32 M broad, 32 4 long.
Antheridial Cells . :iieeue 8-10 # broad.

Habit:- Found free-floating in a pond at Lahore
by Mr, Prem Lal, during the first week
of December 1933,



12. Ogdogoniumz/\sp. nov. kgt

Dioecious, macrandrous, oogonila always single,

globose, pore not seen, though very probably it opens |

by a nore.

cogonium, Qospore wall smooth.,

Qospore globhose, completely filling the
Cells of the female

filaments very short and rounded, with a thick wall |

and a conspicuous pyre%%%dﬁh.in the middle, vegetative
o

cells very peculia%,’. Male filaments have rows of 5-7

[

antheridia, separateg by long cylindrical celﬁ

Ko %2) -
cells elongate&&ﬂ’fhis specles comes nearest Qedogonium

suecicum.

vegetative cells being mueh broader and smaller in

length and its se x organs being slightly bieger.

Reesbbindd 05 ¢

Diam. veget. cells of femgle plants...

male

" POBOEAR irsessicemaniog 36-45 4 brgyd boroad -

00SPOTES vuterrareneas 32740 & bug Aroed.
Antheridial cells..... 14-16 & br., 6-8 # long.

Habit:- Free-floating in s pond.

V. Jhingran, Distt. Hoshiarpur in the

middle of March 1930,

Wittrock. seec. Hirn. from which it differs in

oo0spore membrane being smooth and not spinous, and 152

plants...

3% ).
si Basal

26-28 & dr.,
28=30 A& long.
15-20 g& br.,
28-30 a4 long.

Collected at
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13, QOedogonium fescens., Wittrock. var. lLundellii.
Tiffany 1930. p. 66. Pascher, p.192.

s Dioecious, macrandrous, oogonia 1-3 obovoid

3 or depressed obovoid,-glohose. Pore median, oospore

\*glohose or depressed globose filling the oogonium.

| Digtribution:- Southern Tibet.

Vegetative cells of the female filaments - 8-10 # broad
30-40 & long.

00gON18 eeoessescsessessece 22-24 M4 broad, 20-26 A4 long.
OOSPOTE eveeesenssacesssss 20=-22 I broad, 17-20 & long.

|

r .Habit:- This alga was found by Mr. Prem Lal, free-
floating in a pond at Lahore during the

[ third week of November 1933, and alsc by

the author at Saharanpore during the first

I week of December 1935.
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16. Qedogonium Hi - Gutwinski. dp. cit Heering
usswasser flora Heft 6.

Monoecious, macrandrous, cogonia usually
single, occasionally in pairs, globose. Opening
with a big superior pore. Qosvore globose, not
completely filling the oogonium)yellowish in colour,
oospore walls smooth. Antheridis 2-celled, each
with two sperms, division horizontal.(ﬁg:-ﬂﬁwﬁ’).

Distribution: So far this species has only been

reported from Europe.

Diem. veget. cell........ 20-22 4 br., 3-6 times as long.?

QOBONIA . svivess s BO4%E A br., 36-39 w long.

QOBPOTER o vnawveee 28-32,01,51&:; Anvad .

antheridia ........ 18 wbr., 9w long.

Habit: Grows as an epiphyte on decaying leaves

in puddles along with Oedogonium gracillimum

and Oe. Pisanum, Found near Hamira during
the middle of April 1930.




17. Oedogonium oblongellum Kirchner. op. cit.
Heering Susgwasgser ora Heft 6.

Monoecious, macrandrous, oogonia single,
elliptical/operculate, division at the upper extremity
of the oogonium. Oospores ellipsoid, globose, complete-
ly filling the oogonium

'
Antheridis 2-ce11ed(€$%zach with two sperms. Vegeta-

Qospore membrane smooth.

t$ive cells not capltellate. Suffultory cell not

swollen.

RistriDationt ~——

Diam. veget. cells....... 9«12 & br., 3-4 times as long.
00g0Nia cieevceecees 25=-28 M4 br., 40-46 ¥ long.
BOUPOTES sevsssonss o1 42 P, 31 7k long;
antheridium cells.. 9-1C & long.

Habit:- Fouﬁd.epiphytic on grasse~blades in a pond
near ¥, Shahpur, Distt. Hoshiarpur, during
the middle of April 1930. This is a fairly

common form.
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18. Oedogonium urbicur. wittrock., op. cit. Heering
: Jusswasser %[ora Heft 6.

Monoecious, macrandrous, oogonia single,

-
ellipsoid globose, pOre superior, oospores rounded,

not completely filling the oogonium, of dense black

colour, oospore walls smooth. (F‘j "2:"%42')‘

L atrl on:

COLLS .evs....18920 Z br., 2-3 times as long |
41-46 & br., 50-52 & long.

Diam. veget.
.' Oogonia e s 1t s s e so0 te s

a OOSDOTE +cesaacsssnss 40-42,ﬁ,br:%
. antheridia .....se0ss 10 4 Dr., 5 ¢ long.

Hspiti-  Epiphytic onfubmerged plants and dgeaying
shoots of trees, in a pond near ¥ Jhingran
Distt. Hoshiarpur, along with Oedogonium

inerme and Yaucheria sessilis. A very
common alga during the middle of March.

PR






i % T. Oedogonium striastum sp. nov. b 0

1. 4 filament showing androsporangia,.

T 2. A female filament showing a pair of
. ripe oogonia with oospores.

3. A female filament with a nannandrium
germinating on the basal cell -

-

4. The attachment cell.

5. A female filament showing two dwarf
males germinating on the basal cell,

X 6. A dwarf-mals.

R T T T E————

A germinating oospore with four zoospores
Inside the membrane.

IT. Oedogonium multisporum(Wood)

A
QIB, &2 female filamentX with 00spores, 3
and nannandriqhgerwinating on_ongonisem.
‘tm
A

ITY. Qedogonium capilliforme.

b,
Sl k7Y

9. A female fflament

0., “ male filament,

-

IV, Qedogonium cardiacum.

11. A female filament showing g ripe opsnore

12. A male filament showing antheridig,



Plate No. 1I. S |
VMM | d

Ve Qedogonium Frankilianum. Wittrock ..s -
) U -

13, A female filament showing a ripe nnépére.

L 14. A male filament showing antheridia.

15. A male filament showing three oogonia
in a series.

s v”,,.‘h.d\"
- VI. Oedogonium inerme. var. POlVSﬂora&;ﬁEﬂﬂaﬂﬁ,

16, 17, 18. Filaments showing oogonia with
ripe oospores.

VII. Qedogonium lautummarium.

%9,20. Female filaments showing oogonia
1. with ring oo8p6res

,“.w "-.M - o . N TS
fv( et Ay 'ﬂt "”"""‘;-

VIII. Oedogonium Pisanum.

28 ,2223Male: filaments showineg antheridia.

24, A female filament showing oogonia.

IX. Oedogonium rivulare,

25, A filament showing an oogonium
with an oospore.

26, A filament showiing two oogonia.

27. A male filament showing antheridia.




Plate No. III,

XI. Oedogonium fonticola. Al. Braun.

30. A female filament showing oogonia
: and an oosnore,

31. & male filament showing antheridia,

XII: QOedogonium glabrum. sp. nov. Randhaqa.
32. A filament showing the basal
cell,

33. A female filament with two
oogonia containing rine nospores.

34, A male filament.

XIV, Oedogonium calcareum (Cleve)
35. A female filament showing an
oogonium with a ripe oospore.,
36. Basal cell.

XV. Oedogonium gracill ignum.

37,38. Filaments showing antheridis and
oogonia.

_ —— e




XVI. Oedogonium Hirnii. Gutwinski.

39. A filament showing ripe oospores
and antheridia. & ;

40, A filament showing immature
oogonia and antheridia.

XVII. Oedogonium oblongellum(Wittrock)

41, A filament showing oogonia and
antheridia.

¥

XVIII. Oedogonium urbicum.

42, A fllament showing an oogonium
with a ripe oospore and antheridia.

Bolbochack sp-¥*.

yy, a Awawched 4:Lh”$~“6
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"A Note on Some attach

Form -of Spirogyra
~Lrow_the Pumjap,n
By

. s, Randhawa, M.Sc.,-I.C.S., Saharanpiirs
Recid Felrmmsy s, 193¢

e

Cormmsnicadd % 5. #'u‘“)ﬂﬂ'-_”'d" PLD.,

A
Species of Sgirogyra aré generally free—floating forms

1f (2) has described Spirogyra adnata Kutz. ang
Spirogyra fluviatilis Hilse as

forms OCcasionally produciné
rhizoids.

4nd according to Kny (%) Spirogyra &MQ@%—T’%«’R.
also Sometimes Produces rhizoids..A ﬁggizula:ig (HassQ) 3
Rabenh. (?) ang S.Lluviatilis Hilse var., africana Fritsch

énd Stephens (3) as attached

Czurda (1) refers to S.fly
and Q.ngsgi Schmidle ag Species growing att

have been Tecorded by Fritsch
forms from Afrjica, Yiatilis Hilse
ached. He hag
Befluviatilis (1, Fig.15).

d the haptera

also figured the haptera of

Iyengar (4) hnas deseribe of & sterile species of

§g;gggzrg_growing in an artificial tank at Madras, Very recently
Jao (5) hg i 3

Tt T
iz
=3

Jao J"
China ang among them two Species, 8, hizagggzand §.rhizobrach1§;4%?
are described as developiﬁg roizoids.

d 4s far as the author ig aware, t

'éf'any £gr§gée Species of §pjrggx;§
~ attached condi tion.

o
e

here hgs been no record

from Indig growing in an
The followi ng

three fertile Species of
]ﬁglgggxig have been recorded by him

from Northern India,

e,

Spirogxga affinis Kutgz.

-

oL an Qedogonium on which this alga 1s found as & comman, eptpnye

d . ¥
“*



Thizoigg Which ape very
Spirogyra afrings.
end stumpy as i, S
like (Fig.11

The-rhizoids are
Not shorg

The chloroplasts in

form or g Spiral, pyt are in the

ed and thread—like

A Similap attqched

Tehsig Roorkee i

Water at Dhanauri,
n 8ak

" The cells of the
1 filament e

e Very closely
it was not Possible to make

their Spirals,

Lome of them Were long and dichotomously
Tancheq (Fjg.lll, byc) while 0thers showeg a dichotomously
Ted disc at tue bottom (Fg, 111,e) '



e I
3=

somewhat the rhizoids of Mougeotia sp. figured by Pascher .

(é, P.4, fig, D) and those of 8, fluviatilis (1, p. 14, fig. 15,
ay,b), while the latter éhowed a certain amount of resemblance
to the rhizloids of 8, fluviatilis Hilse var. africans Fritsch

(_&, fig, 22, B,D)’ S._ ELUViaEiliﬁ (l, fig- 15,0), w
rhizopug Jao (5, fig, 11) and also to those of the sterile
species from Madras (4, PI,I, 3,4),

In this case and in the case of S,affinig the attached

habit was developed in a distinetly still-water environment

IR By

where the alga was in no danger of being washed away by a

current of water. Iyengar's sterile species also was found by

him growing in still-water in an artificial tank at Madras,

-
o

T

o

30 by no streteh of imagination can an attached habit be regard-
ed as an adaptation to flowing water. Most probably the forma~
tion of rhizoids is a tactile response on the part of the fila- *
ments, and there is greater possibility of its successful mani- fj
festation in the form of rhizoids, in a still-water environment S
than in moving water,
My experience has shown that the fixed habit is quite &
common in the above species of Spirogyra, both in ponds and i%
streams in Northern India, especially in the last mentioned |
form where it is constant feature., A fixed habit with rhi- I
zoids is a distinet advance as compared with a free floating i
habit; and the species of Spirogyra which show this feature ;1
should be considered as more advanced structurally than the L&
free floating ones, ﬁ*
Before closing, I must convey my sincere thanks to !
Dr, S.L. Ghose, Professor of Botany Government College Lahore. {u
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Group 6, Conjugatae,
(2) Zygnemaceae,

Genus. Ghosella, gen. nov, i

1. Ghosella indica. Randhawa. (Genus novum), This

New genus forms the basgis of g separate paper ' A

new Genus of Conjugatae from India'. and we shall

very briefly discuss its salient features, 4
The vegetative filaments very much resemble |

those of Genus Zyvgnema with their two characteristic

stéllate Or rounded chloroplasts surrounding a nucleus

(fig.a). The cells are 10-15 u br. and 4-5 times as

long, The most Interesting feature of the Alga is

1ts reproductive Phase, Two filaments which harpen

to lie side by side give out protubrances, which i
REARRE eventually meet forming conjugation canals about .*

O u v, The conjugation canals widens enormousl y
(18-40 u in diameter), 1n the meanwhile remarkable
changes take place in the cell wall which becomes
lamellated due to devosition of mucilage, which give
the Alga a very beautirful anpearance, The filaments
become genuflexed as in certain species of Mougeotig,
probably due to the cuvrmous width of the conjugation
canals. Now the wallsg of the conjugation canals
begin to bulge out laterally (figs, d.e.). The
zygospores extend into the rametangia and are ulti-
mately cut off from them. In the meantime the joints
of the cells begin to be loosened and these H-ghaped

zygospores swim off Inderendently ag 1in D. desmidioides.,

The immature 2ygospores have 2-4 coatg of mucilage and
are usually rounded in shape (fig. f.) and are 45-50 u
broad. Conjugation between 6-8 filaments 1g not
uncommon (fig. i,) Ripe zygospores are of various

shapes as in Debarya africana, lest, and are firedred

= L S

== = e e
e e et

*n’




Qe

in colour when ripe. Azzygospores are also seen in
many cases resembling those of Zygnema fertile Fritsch.

This Alga resembles Zyenema spirale Fritsch
in many respects. Transeau has transferred this Alga
t0o Genus Debarva calling it D. 80 pirale but in our
opinion this Alga has nothing to do with Debarva due
to its definitely gstellate chloroplasts and the
peculiarities of the zygospores. This Alga shows
peculiarities whieh justify 1ts establishment as
separate Genus, which I have nemed Ghosiella after

my esteemed teacher Dr. S.L. Ghose. A full description {i
on the Genus and its affinitles forms the basis of a
separate chapter.

Following are the peculiarities of the Genusi- v

I. Star-shaped two echloroplasts each with one pyrenoid |
as in Zygnema which certainly are not seen in any
species of Debarvya.

1I. Complex membrane thickenings in the gametangla as
in Debarys Hardyi and Z. fertile.

I1I., Extremely wide conjuzation canal as in certain
species of Debarys and Egggggnlg.

1V. Geniculate-type of conjugation as in Mougeotia.

V. Zygospores not only filling the conjugation canal
but also encroaching upon the outermost cell-walls
of the gametangla.

VI. Zygospores of very various shapes resembling those
of D. africana and D. desmidioldes.

VII. Dissociation of the Zygosrores from one another.

VIII. The peculiar mucilagenous coverings of the
ZYyZOSPOTES.

IX. The freouent occurrence of zygosSDPOTEs.






Section II.

Species with septa not swollen. One
chromatophore in each cell,

3. Spirogyra affinis (Hass) Kutz. op. cit. Borge
usswasser rlora Heft 9.

Both lateral and scalariform conjugation
are seen in this species., Vegetative cells 22-30 u
broad. Septa not swollen. Chromatophore single with
2% to 4 spirals. Fruiting cells swollen on both |
sides. Zygospores ellipsoid 25-32 u br., 36-46 u long.',
Pléced obliocuely in the gametangium, yellowish in
colour, Spore-walls smooth, Another Interesting |
Teature of the Alga is that many cells give out rhizoids¥:
(LXXIII, fig. c¢.) 1ike those described by Delf by means |
of which the filaments are attached to coafser filaments
of Oedogonium.

Filaments showing lateral conjugation are

attac?ed by rounded endophytic Chytridiaceous Fungi,
2=4 of which are invariably found in each cell which

does nuv contain g zygospore,

Habit:- Found free-floating in a brownish mass in
ponds,@ollected in the second week of March
1930 at Hamira, and mixed with Oedogonium

urbicum at V., Jhingran Distt. Hoshiarpur
about the same time, Fairly common,

4, Spiro gggggggil Kutz. op. cit. Borge Susswasser
TEora ﬁe?t o p : e

Vegetative cells, 25-30 u thick, 24 to 5 times |
as long, Septa occasionally swollen but not replicate. |
Cells with one chromatophore of two to four spirals,
Fruiting cells not swollen on either side. Zygospores
ellipsoid elongated 30-32 u thick, twice as long,
Zygospore membrane smooth,




-6- ;

floating, about the middle of March 1930, Fairly

common.,

B %nigogﬁzg ggnggnﬁ%¥g Kutz, var, nov. op. cit.
orge Susswasser flora Heft 9.

Vegetative cells 50-65 u broad, 4-6 times aé
long, each cell with one spiral chromatophore of 3-8
close turns. Fruiting cells not swollen on either
side. Zygospores ellipsoid, 42-45 u br., 70-75 u long
with a smooth zygospore membrane. Sterile cells with
thickened mucilaginous walls frequently alternate with
the cells of the male filaments. The Alga differs
from the type in having chromatophores with greater
number of spirals and much bigger zygospores hence it
1s necessary to establish a new variety.

Hablt:- Free-floating in a greenish mass, in a pond in

middle of October. A very common alga, often
found mixed with Spirogvra nitida.

6. Spirogyra bellissCleve. var. nov. Borge op. cit.
usswasser ora'Heft 9,

Vegetative cells 60-65 u br., 1% times as long
as broad, with plain septa. Each cell with 5-7 chromato-j-

pho?ea, ~losely packed. spirals rather indistinet as
zygospores characteristically arranged perpendicular

to transver;! walls, Zygospores oval or rounded in
shape, 54-64_u in diameter, 80-85 u long, Zygospore
walls smooth, Brownish yellow in colour. Fruiting
cells strongly swollen on both the sldes. This alga
closely resembles S, bellig. Cleve in its dimensions
but the middle membrane of the zygospore wall is smooth
in this case,

Habit:- Free-floatiyg in a pond near V. Bodal Distt.

Hbsniarpur, Collected in the second wekk of
March 1830,




B

'9. ggizggxza j¥§glia (Dillw) Kutz., op. cit,., Borge.
gswasser ora Heft 9.

Vegetative cells 100-120 u in diameter.
14 to 2¢ times as long with plain septa. BEach cell
with 3-6 chloroplasts making 1-2 spirals., Fruiting
cells not swollen, Zygospores oval or ovoid-rounded, (I
80-95 u in diameter. 14 times as long with a smooth

spore wall,
y

Habit:- Free-floating in a freswater stream called
Siah Baeen, in big masses. Collected in
the first week of July 1929. A fairly

common form.

10. Spirogyra Grevilliaps - Hass. Kutz. Pascher 13,p.17 |
Vegetative cells 31-35 u broad, 2-4 times as

replicate. Chromatophore single with 3-5 spirals,
Vegetative cells showing a swelling towards the septa,
mostly towards the side where zygote is situated.
Fruitving celfs 36 - 43 u thick, slightly
swollen in the middle. Zygospores broadly ellipsoid
28-32 u thick and twice as long. Spore walls smooth,

In certain cell. an ai® drdp is noticeable. Filaments
show lateral conjugation,

Habi®g- Pree-floating in a pond near Shahdra, Lahore.
Produces zygospores in the middle of March.
Also collected from Saharanpore in March 1935,




11. Spirogyra nsﬁlagjﬁ(Hass) Kutz. op. cit. Borge
usswasser ora Heft 9,

Vegetative cells 50-58 u thick. 2-5 times |
as long., Each cell with three chromatophores with '
2-2% spirals. Fruiting cells slightly swollen. Zygote
oval or even rounded 54-58 u in diameter, 1% times as
long as broad, -

Habit:- Found in a blackish mass, free-floating |
in a pond near V, Bhattan Distt. Hoshiarpore, 'f
*in the second week of Decemmber 1929,

12. Spirogyra (Di1lw,) Link, op. cit. Borge
usswasser flora Heft 9. - .

Vegetative cells 70-90 u in diameter,
1-3 times as long. Septa plain, 3-5 chromatophores |
with + to 14 epiral in each cell. Zygospores ellinsoid |
or even elightly'zvoid. Fruiting cells slightly swollen |
on the outside. Zygospores 50-55 u in diameter,

14 times as long. Zygospores are slightly smaller
than in the type. |

Habit“ Free-flosting in a pond near Tahli Sahib
Distt Hoshiarpore, in the second week of
‘October 1929, A very commsn form.
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Genus Sirogonium, Kutz,

%%xggnninm, Kutz, op. cit. Borge.
sswasser Tlora e v 9,

Vegetative cells 40-46 u broad, 2-4 times

as long, 3- 5 stralght chromatophores each with a numberrl
of pyrenoids embedded on it. Conjugation knee-like.
7zygospores ellipsoid, 80-72 u broad, 1%+ times as long.
Deep orange yellow in colour. Filaments are very rough
0 touch and are commonly loaded with eniphvtic Algae
ae Chaetsphaeridium globosum. The zygospores are about
10 u bigger than the type.
Habit:- Free-floating in a pond. Collected from
Hamira and Dhilwan about the middle of
March 1930.

&
(3) Mougeotiaceae,

Genus. Mougeotia Agardh,

1. Youzeotds eqqutlegs (P41ht,daes Loomas: o0 PO
Vegetative cells 21 0 28 u in diameter,

2=5 .1mes as long., BEach cell with a plate-shaped

chromatophore bearing 2-to-numerous pyrenoids.

Genuflexed filaments are found in greatb abundance.

No zvgospores were seen. Another peculiarity of the

alga 1s the readinesc with which the individual cells

dissociate from one another, as in'ggpg;xa,ggamldlglgaﬁ.':

West. f

Habits- Found in the form of a greenish mass of
£1 laments many yeards in length in Budha

Nala, a preshwater stream near ludhiana,




Genus Zygnema. pAgardh,
a

1.' Zy gnema ggalxbdossermum Bansg. op. ecit. Czurds.
Zy gnemales, He in Sussawasser flora. Mittelieuropas,

Vegetative cells 20-x7 U thick, 1-o times as long.
Chloroplasts typically stellate each with one pyrencid (Fig
. Conjugation scalariforw Zygospores in the gametangia
are more or less rounded in shape, widdle wewbrane of the
Zygospore smoolh. oteel blue in colour. Zygosyores =8-30 Uy
broad, 60-86 long. The four chloroplasts can easily be

distinguished lying in & quartette inside the zygospore(pig >

Habitatg- Pree~rloating in & pond at v. Jhingran, pistt.
Hoshiarpore during the amiddle of March, 1980. also collected
frou Hamira frou s pond, about the middle of April, 1380,

| A common species of Zygnema.

- ———————— i —— — ——



Genus, Ghoaolla--aandhawa.

1, Ghosella indica- Randhawa,

Vegetative cells 10-15 broad, end
4-5 times as long. Each cell with two stelizte or more or less
rounded chloroplasts Surrounding the centrally situsted nucleus,
(Fig. )

Conjugation sclariform, Conjugation censals are
very wide, being 18-40 in width. Deposition of shining
Wuellaginous lawellse takes place during the process of
conjugat;pn &8 in pebarya americana, Transeau (pig. ) - Marked
genuflexion of filamwents takes plsce during conjugstion as in
certain species of Mougeotia, (Fig ) Conjugation between
S-7 filsments at the Sake time is quite Coummon ,

The zygospores are rounded, or oval, and extend

into both the gametangia, The Zygospores Cowwonly retain the
'horn-like arus of the gamwetangia, and Joints of the ripened
cells geﬁ loosened, resulting in detachuwent of 2y gospores as
in Debagza desmidioides West. The ZYBOSpOres are 4046
broad exclud&ng their wucilaginous Coats, and inclusive of
these hay be as broad as °6 . Ripe ZyEOSLOres are deep yellew
in colour, and show & considerable Variety in shape. The
Zygospore wall is Couwposed of three layers, thg exospore 1is
thin and light blue in colour, the aesospore is thiek
chocolate brown in colour, and the endospore is yellowish in
¢dlour. ‘The Zygospore wall shows Punctation on its surface .
1 the form of minute ceircular depressions. (pig )e

AzZygospores are ulsc plentifully Sechnl, &anu these
are usually 8pinale-shaped in 8ppearence (Fig )e Some
cf the Zygospores heve their arms, ana it seewms gs if these
have resulted from the conjugation of g terminel cell of g

filament with an intercalary cell of another filawent (pig );







Zygnemg Czurdae- Randhawg,
Vegetative ¢ells are “0-27 y broad, anq 13 to 4
. tiues gg long. Two @ore or less roundeg chlorOpLasts with g

Conspicuouys Pyrenoid in €ach, are Seen in each cell,
Reproduetiun;-

Noticed ip this alga,

1. Lateral conjugationa-
= Laters] Conjugation is the Couwwonest wode of
\-regroauction in thig alga, Both the gaietes are Wosphow
loglcally ag well as physiological#y isogamous., 1p one filament

it was noticed that the upper vart, which Contains g Kidney-

The Zygospores are oU-40 yu in diamater, &nd are oval
in shape ip 8arly Stages (Fig ), but later on become

8ll the Zygospores (Fig )e The ZYgospore wall is Cowmposed
O three thip layurs, &ll of which &re lighnt blue in colour,




ll.scalariforu conjugation

Some of Lhe filawents also show the noruwal type
of scalariform conjugation, with zygospores in th. conjugation

Cenal. The conjugation canal becowes distended due to the
“\

globosq shape of the zygospores (Fig )+ Geniculation
is noticeavle (Pig )+ Sometimes threc or more filawents
iy be seen conjugating together (Fig )e

Habit;-

This alga was found frec~floating in & bluish
green wass, only witn a species of Splrogyra during the
tuird weck of Fevruary, 1961, in a fresh-water spring at

¥ Tahli Sehib, Tehsil Dasuya, District Hosniarpore, Punjab.

—— ————————— . -~ —



Zy gneas Iyengari-aandhawa.
Vegetative Cells are

18~20 y broad ang five to
elght times s long,

Each gell hs

as two roundeg chlorOylasts
(Fig )e
Reproductiun;-

This

Various shapes (Fig )y &nd have & cons

tiletion in the
awiddle papt when fully m

ature (pig )+ The celis assume
8 8pindle-shype vearance due to the Peculiap structure

€tion, though no lamellation
is Roticeable,

lhe 8Zygospores g

e 26-40 g long ang Just as Lrosd
in sowme eases (Fig )+ Three layers are ¢learly notiece.
=éble in the Wall of the g

©5, & bluish SX0sorium,

a darx-brcwn, Crinkled sng Sinvousg mesuSpurium,

4nd & hyaline
enGOSporium.

Hebit;-

Districg Bcsniarpcre,

week of
April, i9s71.

-———q--u---.-.—--_-»_—-.-.-.

-—.------—-n---.-.—.-q.-.-.



Zygnema glganteum-Randhawa,
.. Vegetative cells are 58-48 Uy broad and 13 to 2§

times as long. In thinner filaments, the chloroplasts show a
typically stellate structure each with a conspicuous pyrenoid
(Fig )e In bigger filaments the chloroplasis are loaded
with starch granules, and the stellate structure of the
chloroplasts is obscured, and they appear to be more or less
rounded in appearance. Cell wall is fairly thick as couwpared

with other species of Zygnema.

Reproduction:~ Both sexual and asexual modes of reproduction
have been noticed in this alga.
1. Asexual Reproduction;-

Asexual reproduction takes place by means of
brick-shaped parthenospores which develop orange-coloured
thick walls, and sometimes show two pyrenoids in the middle
part (Pig )« The parthenospores are 56-46 U broad and
54-86 U in lenghh (Pig )+ The parthenospores may be seen
singly, or in rows of twos or threes, and in later stages
whole filaments are converted into chains of parthenospores
(Fig ).
i1. Sexual Reproduction:=- In sowe filawents zygospores
are found in lhe conjugation cenals, and in others in the
conjugating cells, the conjugation being isogemous and
anisogamous in the same alga.

(a) ‘Aniaogamous conjugationg~

This type of reproduction is quite coumwon in
most filemcnts (Fig )e The wale filaments sowetimes show
an alternation of cells which produce wmale gametes, and
vegetative cells, in which the chloroplasts are surrounded
by & shining wucilaginous waterial and thick walls (Fig e
In later stages these sterile cells become loaded with starch
granules, and these also produce abortive conjugation canals

(Fig )o In other cases no cells are left out as purely



vegatative in the male filaments, all of them functioning
as males (Fig )+

The zygospores sre 4x-46 U broad and 50-58 U long,
_and are ovel in @hape., The zygospore wall is coumposed of
two iayers only, athick hyaline and smooth exospore, and a
thin, light blue, and swooth endospore. Mesospore is obvioﬁsly
missging. The ripe zygospores are orange-coloured in appearance
like the parthenospores, J |

(b) Isogamous conjugation,

This is the comuoner ébde of reproduction, in this
alga. Zygospores are typically égg-shaped in sppesrance, and
project partly into the gametan(ia, couplcotely filling the
conjygation canels at the sawe time. Zygospores produced by
amisogamous conjugation are longer than tpose produced by

anisogamous conjugation, being 70-756 Uy long. Azygospores

also may be seen.
Habit;-
This algs was found frae-floating along with

gxgnema coeruleum in gish Baeen, a perennial freshwater

stream in Kspurthala ~tateé, Punjab, during the second week

of March, 1851,






Spirogyra stictica (Engl. Bot.) wille 1884. Czurda.

Susswasser flora Mitteleuropas Heft, 9.
Sirogonium gticticum Kutz. op. cit. Borge.
Susswasser flora HeIt 9,

Vegetative cells 40-46 g broad, Z-4 times zs long,

o~-5 straight chrowatophores ezch with a nuuter of pyreacids
ewbedded on it,

Conjugution Kneeelike, Zyeespores éli;psold, €0-72 U
broad, 1% times as long, deep orange-yeliocw in colour (rig )
Fllaments are very ruugq}to touch and comuoniy losded with

epiphytic algae as Chaetlsphewridiun globosuu. The zygospores

are esbout 10 U bigger thsn the type.
Hebit;: - Free~floating in & pond. Coliceted from nauira end

Dhilwan asbout the widdle of march, 1960.



Spirogyra geliformis (Roth) Kutz. 1849 op. cit. gzurda
Susswasser flora Mittelearopas Heft © = gpirogyra Jugalis
(pillw) Kutsz.

Vegetative cells 100-120 u in diameter. 1} to
24 times as l;ng with plain septa. FEach cell with 3-6
chloroplasts making 1-2 spirals,

Conjugation gcalariform Fruiting cells not
swollien. Zygospores oval or ovoid-rounded, 80-95 u in

diameter.'iﬁ times as long with & xmmxxmm smooth spore wall
( )e

Habit;— _

Free-floating in fresh water stream called
giah Baeen, in big masses. Collected in the first week
of July, 1829. A faigly comwon form,

b B s o e e o e o



~ Bpirogvre Grevillisns- Hess. Czupda 1830, op. cit.

Susswasser flora Mittelearopas. Heft 9.

Vegetative cells $1-55 u broud, Z-4 tlimes as
long. Cros:-walls not swolien, mostly folded, sometimes
replicate. Chrowmatophore single with 8-6 spirals.
Vegcrative cells showing & swelling towards the sepla,
adstly towards the side where zygote is situatled.

Fruiting cells 86-43 u thick, slightly swollien
in the middle. Zygospores broadly ellipsoid £8-5%2 u thick
and twice as long. Spore wallis smooth. In certaln cells
an air drop is noticeable. Filaments show lateral

conjugation.

Habits-
Free-floating in a pond nesar ghahdra, Lahore.
pProduces zygosvoresin the middie of jarch. plso collected

from Saharanpur in March, 1938,



Spirogyra fluviatiiis Hiise ( in Rabenliorst Alg. Nr. 1476 )

eleuropes Hert- 9, Page 199,

Vegetative cells 40-45 U broad, 3-6 times zs
long. only threc irregulear ehloroplasts were seen in certain
cells, ss Purely vegatstive cells are very uncouuwen fora
almost all the Cclls had conjugated in the material eXswined,

Conjugation Scaleriform fertile Cells not swollien,
Zygote oval-eliipsoid, 45 1y broad, 70-75 y long. Exospore
thim hyaline, liesospore thick derk brown, Endosiore not known,
- Bebit:~
Found rree-floating aluos. filling a pond near
Ve Bhattian pisti, Hoshiarpore in the thirg Week of' october,

1929, a very couwwon forum,



 gpirogyra neglecta (Hass) Kutz. op. ¢it. Borge

susswasser flora Heft 9.

Vegetative cells 50-58 u thick. k-5 times as
long septa plain; wach cell with three chromatophores with
g2-8%4 spirals ( )e

Fruiting cells slightly swolien. Conjugation
sealoriform. 2Zygote oval or even rounded 54-58 u in

dismeter, 14 times as long as broad.( ).

Habit:-
Found in a blackish wass, free-flozting in a
ond near V. Bhattsn Distt. Hoshiarpur, in the second

week of Deceuwber, 1929,






Spirogyra Sahnii, Sps Nov,

This slga was found mixed with filamentsg of,ﬁphggggg;gg
annuling free-floating in Sish Baeen, a freshwater stream near
Dasuya about the middle of Mareh 1931,

Vegetative cells are 48-72 u broad and 40-74 u long,
Usually ﬁhey are broader than long. They are very much swollen
and are barrel-like in éppearance, Thereis a gingle chloroplast
which is more or less coiled in an irregular fashion (Fig e
The septa of the cells are plane,

Reproduction- Only latersl conjugation has been noticed
in this alga, and this is of a very inteeesting type. The ngigh=
bouring cells usually give out tent-like protuberances in the
usual way, and the female cells containing the zygospores almost
always adjoin empty male cells (Figs )¢ The female
Cells are usually of the same size, but in one c=ge the empity
male celllwas considerably swollen and much bigger in gize, It
gave out a distinct tube which was continuous with gimilar struc-
ture given out by the female cell, and appeared like a retort
used by chemists for distillation purposes, Such conjugation
tubes have been reported by de Bary in Zygnema insigne (Hassal)
Kutz, (Fig Je

AZYEOSDOres= Azygospores are alse seen in large numbers
along with kthe zygospores (Fig ‘). These are usually oval
in Bhape like the 27gospores, but are very memuk much smaller in
‘size, being broad, and 22-36 u long, In some cases these are
spherical in shepe (¥gt Fig Je

Some of the cells are infested with a fungal parasite,

s8imilar to a species of Myzoc itium described on a material of



2.
spirogyra affinis by Choudhari ( )« Some of the zygospores
also are full of the cells of this parasite (Fig Je It is
- & curious coincident that both the species of spirogyra from
which this form of Myzocitium has been described, reproduce them-
selves by latersl conjugation,

4ygospores are 22-36 u broad, and 44-68 u long. The
zygospore wall is compoged of 3 layers, a smooth hyaline exospore,
a thick bluish green mesosporey and a smooth endospore,

In one filament, the cells were noticed to produce coniecal
protuberances, whieh give them a pear-shaped appearance(Fig p I
Probably these are sbortive conjugation canals,

There are four species of Spirogyrs which resemble the
present form in gome features, and especially in the possession
of a single chloroplast and lateral conjugation, Of these it
differs from S, longata (Vaueh,) Czurda. and S. Lagerheimii
Wittrock in the gize and shape of vegetative cells and zygospores,
From §, Condengata (Vauch,) Czurds emend, it mm differs in the
shepe and size of vegetative cells, the sige of zygog ores, and
in the presence of parthenospores, The fourthgpecies is S,
aslatica,Czurda from Which the élga differs in the shape of vege-
tative cells, presence of parthenospores, and the abgence of ang
punctation from the mesospore as well ag its bluish green colour,

. I have named this gpecies of gpirogyras after Dr, Birbal
Sehni of Lucknow University, who has done so mueh to raise the
-pra'tige of Indizn Botany,

Bpirogyra Sehnii sp. nov,
Vegetative cells 48-72 broad, 40-74 u longy barrel-shaped
' in apresrance, with a gingle irregulsrly coildd chloroplast,
Septa of cells plane, Only lsteral conjugation known, zygospores
oval 22-36 u broad, 44-68 u long, with a thin smooth, hyaline



Spirogyra Pawvuls (Trang), Czurda'nov. comb, op, eit,
Czurd,, Susswasaerflora Mitt&leuPOpas. Heft 9a.

nget&tive cells 20-24 U broad, 2-5 times ag long.. Esch
Cell with one chromatophone of 2 to 4 times.(Fig Ya

Only laters: Conjugation wag observed in the material

Collecteq, though both lateral ang 8Calariforny tonjuecation ig

known to occur in the 8pecies, The ZYgospores oceur in pairg

at regulap interVale, and when they are found singly, they
are separated by many Vegetative cells, Latera) conjugation

in thig Species ig Very intereating. The female cell becomeg
very much Swollen, ang {tg contents become rounded (Fig e

Thus there is not only a physiological difference between the
gametes, but algg & mosphological One, The contents of both
the male ang female cellg become very much Branular ang
Vacuolated, 1n SOme cages the female celilg ére swollen on

both gides and presgent g rlask-shaped abpearance, The male

taining Z2ygospores,
4ygospore ellipgoid to oval in shape 26 u broad, ang

36=54 y long, The 2Vgospore-wall is made up of three layers,
& smooth and brown €X0sporey a smooth and bluigh-green mesog-
pore, =md light brown endogpore,

Habits~ Poung free-float{ng in a smal1 reshwater 8pring near
: V. Fetehpur Distriect Saharanpur in the middle of

February 1936,







I Spirogyra foveolata ( Trameau) Czurds nov, nom (Spirogyra

jnflata (Vauch) Rab,) op.cit. Czurda Susswasser flora Milteleuropas

Heft 9,
Vegetative cells 14-18 u thick, 7-10 times as long, septa

ewollen and replicate, chloroplast single with 3-65 spirals,

sometimes almost straight ( Fig )

Fruiting cells clecrly swollen, 28-36 u broad. In fertile

stages replication of septa becomes Very clear. Zygospore eklip-

goid 26-30 u in dismeter. 13 to 2 times as long as broad (Fig )
In this specimen only scalriform conjugation was seen, though
1ateral conjugation is also known in this species.
Habit:=-Free-floating in a blackish mass in a pond at V. Shahpury
disst. Hoshiarpur, in the second week of April 1930. Also

¢ollected from Ssharanpur in April 1935, A very common form.



Spirogyra quadrate (Hass) Petit. op. ¢it. Borge Susswasser

flora Heft 9.

Vegetative celds 28-32 u in dismeter, 3-4 times as long,
A single chloroplast in each cell with two to six spirals (Fig

Septa replicate, fertile cells clearly swollen, 44-48 u br,,
and flattened near the middle. Zygospores ellipsoid-elongated,

32~42 u in dismeter, 2-2% times as long. (Fig de

Habit:-Free-floating in a greenish mass of filaments in a fresh-

Water stream nezr V. Kiri, Disst. Gurdaspur. Produces zygospores

i

in the middle of December. Rather rape.

g Species with septa not swollen, One chromatophore in
!












nougeotiaoeae.

Genus. Mougeotia pAgardh.

1. Kougeotia sp,

Vegetutive celleZl to 28 U in diameter, k-5
. times &s long. pach cell with & plate-shaped chrematophore
bearing £ to numercus pyrenocids. (Fig ) « Genuflexed
filements are found in great sbundunce. No zygospores were
seen. pnother peculiarity of the &lga 1s the readiness with
which the individual celis dissociuste fpom one snother, &s in
Deberye desmidioices. west, rossibly it is m, genuflexa
(piliw) pg.

Habit:;-' Found in the form of & greenish mass of filemants
dsny yaras in length in Budha Nala, a freshwater

Silream near Ludnians,



- gpirogyra condensata (Vanch). Czurda emend. Susswasser

flora Mittelceuropas Heft 9. page 178.

vVegatative cells 40-65 U broad, <=5 tiwmes

as long. sevta of the cells plein. There is a single
chlordplast of 1 to &4 spirals in Xsmgxk esch cell,
' conjugation lsteral as well as scalariform.
JIn lateral conjugation the zygospores usually occur in
pairs. Zygospores oval o¥-30 17 broad and 60-70 U long,
Femusle cells containing zygospores are not swollen.
Exospore hyaline, thick, mesospore brown, and endospore
not known (Fig. )+ The zygospores produced by lateral
conjugation are slightliy swalier than those of the iype.

Zygospores in forms reproducing by means of
secalariforu conjugation are bilgger being 4x<-45 U broad,
and 70-75 U long. Sterile cells with thickened muclilagiaous
walls frequently alternate with the male celis (Fig )e

Azygospore msy =2lso be seen plentifully, are
rounded in ap.emrance and 24«6 U in diamecter.
Habit;~

gpecimen showing scalariform conjugation were £
found free-floating in a greenish mass, in & pond in V.
Nowshera Distt. Hoshiarpore. It is one of the early
fruitlng forms, producing zygospores about the middle of
gctober. A very coumwon alga, often found wixed with
Spirogyra nitida. Also found free-floating in & fresh-

water spring at Tahli Sahib Distt; Hoshiarpore in the :
first week of March, 19561, reproducing by lateral conjugation.
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Mougeotia Viridis (xutzing) wittrock 1872- op. eit.
Czurda. Susswasser flora jittelsuropss meft. 9.

Vegétative cells 6-8 U bread, chloroplast plate-
shaped, with ¢-4 jyrenoids in ssch. (wig Yeia

Conjugetion scelariform. Zygospores more or
less squarish cushion-shaped in epoearsnee, snd umay bee
se¢cn free-flosting with the four horn-lixe rewmsins of the
gametangla sattached to them &t the corners. Bes0spoTre
clear and smooti, Zygospores darkish in Cuiour, <e-z6 U X
Er-g6eU. (Pl ).

Distributivg: - This aléa has been reported
frow Gerwany, jpustria, Czechoslovekia, France, Russia,
Rowanlia, and Horih pwerica. Alwost a coSwopoiitan alga,

Habit:- Found free-fiocating wixed with

Zygnewe Czurdae. Rendhawa. end a species of o edogonium
during the second week of March, 1981, in giah Baesn,
a rresnwater streamw in Jullundar district, punjab. Rather

& rare alga.
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n A Short note on an Indian Variety of gphaeroplea annulina (Roth)

Agardh. Var. %ﬂ%

‘A variety of Sphaeroplea ann ) Agardh was collected
by-the author from meny ponds during the months of March and April
in 1940from Hoshiarpore, Jullundar and pmritsar. puring March the
filaments become yellowish green in colour, and on examination under
the mioroscope pugerous green ove mey be seen in wost of them. By the
enc of april nearly all the filawents show red oospores, and they
océ;r in su-~o large nuwbers that drying banks of most ponds present
a ‘crims®n-red appearsarnce.

ynder the microscope a number of annular chloroplasts may be
sefn in each coenocyte. Under the high power m£ lhe annular bands of
chxeroplasts show bridge-like 1n§er-connections (Fig.1), the whole
presenting the appesrance of a veticulum as in g.africeana Pritsch. A
nuuber 1of pyrenoids may be seen arranged in a row on each chloroplast
one to two nuclel msy also be seen in the cytoplasm.

The septa are homogencous ingrowths of the longitudinal walls
(Fig. <) as in typlecal filewents of S.annulina (Roth) Agardh, and the
cpenocytes do @ot inter-couwunicate by means of any pores. The
coenocytes are 60-80 in diasmcter being somewhat broader than those
reportéd frouw Europes

gexual Reproduction.

The remsykable featuresof the alga are its oogonia which are
forued from tpe crdinary coenocytes without any change of form. The
protoplasm of the coenocytes becomes cleft into nuwerous BXX green
ova, which in the present variety uay be secn arranged in three
longitudinel rows (Fig. &). It is due to this that the author has
nemed ;ﬁﬁs varéety of g, annulina (Roth) Agardh as Var. NoOv.

ol
multiSeriata. Such a wultiserial arrengewent of ova and 00Spores is

_séén only in 8. africana Fritsch, and Klebahnts figure of a segment

of &n cogorium of §. annulina (ROth) Agardh as reproduced by Fritsch
in his nThe structure and Reproduction of the plgae, " shows only
a single row of ova. The ova in the present variety are deep green in

colour aznd have 1-3 pyrenoids in cach (Fig.d).



Apertures ror the entry of the sperws mway be seen in the wal.s
of the oogonia (Fig. 40). The ova are A7-27 in diameter.

The young oospores are green in colour and are often found
enclosed in a thin hyaline membrane (Figs. 5 and 6), which is later
shed, and may be found in large nuwbers alongside of tuhe couspores
(Fig. 4.M.). The oospores are spherical in suape, and the outer
hyaline wall is produced into 10-15 bliunt spines. The nuuwber of
.ﬁfines in the present variety, is fewer &s cowpared with §. annuiina
(Roth) Agerdh as rigurea by Fritsch and Rich ( )« Under an oil
imwersion lens, the surface oI tue oospures shows distinct aereolotion
(rigs. 7, 8, 9, 10, il ans iZ).

This fora differs from the type in the dispousition of its ova
and oospores in k-o rows, fewer nuwber of teeth on the ovuspore wall,
and the slightly broader size of its coenocytes., Hence I have naumed
it as var. Multiseriate var. Nov. This is a2lso, so far as I Know,

the first regort of this alga from Indis.

——— -.-———-.—-—-——--—_——-—-
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Explanation of Pigures.
Fig. l.-Shows & part of xmm & coenocyte with chloroplasts, pyrenoids
(p) and nuclei (n) 420
Flg. c.=Shows a Beptum.’ 420.

Fig. d.-ghows a part of an oogonium with three rows of ova. T
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Cylindrocapsa oedogonlioides.,
SPe NOV.
, This very rare alga was found entangled in the filaments of
a species of cedogonium, which was growing epiphytically on the
blades of Typha plents in Shahniwels Tank &t pasuya, punjsb,
during the months of March and April, 1980, and 1931. puring March
only sterile filaments were seen, but by the last we-k of April,
Some filaments developed Oogonlia, antheridia, and oospores. So far
&8s the author knows there hss been no record of &ny species of the
rather uncowwocn genus Cylindrocapsa from Indha, POssibly tnis is
due to the habit of the alga, for e¢ven where it occurs it is
founu in such a scattered condaition that after a long sesrch under
the microscope one fay be lucy enough to spot & filawent or 80,

The filawents are unbranched and consist of a single row of
more or less sub—reétangular cells, which are enclosed within a.
lamellose sheath, as in Cylindrocapsa confertas West. But the celis
of this alga differ from those of C.conferta West in having two
small pyrenoids at the opposite ends of the cells (Figs 1 and g),
instead ol a single massive pyrenoldf as in the former. There is
& single massive chloroplast, which is parictal in position, and
bresents & wore or less granular appearance. In wost of the cells
& dumb-bell shaped nuclews may be seen in the middle surrounded by
two pyrenoids at the sides (Figs.% ana 4). vegetative cells are
broad, and 12-18 y long, being considerably narrower than those
of C. conferta west.

Reproduction,

This alga 1s characterised by Lhe presence of a well devéloped
oogamy. Of the species so far kKnown, sexual reproduction has been
worked out only in C, 1n§oluta Reinsch. In the present form the
method of reproduction and the sex orgens diiffer frow that of
Cylindrocapsa involuta heinsch in meng details, The filaments may

be monoccious; the antheridia and cogonia developing in ‘the same
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