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ABSTRACT

STUDIES ON SOME SOIL ALGAE OF NORTH WEST FRONTIER PROVINCE

(PAKISTAN)

by

Ghazala Anjum

The present study, first of its nature ‘i. this

region, dealt with the taxonomy and distribution of soil

algal flora of North West Frontier Province of Pakistan.

Soil was sampled from O=1", 1-2", 2=3", 3-4", 4_5" and

5.6" depth from various localities and habitats of the

province and stored separately.

Algae were cultured in 1N BBM, 3N BEM, Knop's Solu-

tion and Soil Extract using 9 cm petri dishes and 125 ml

capacity Erlenmeyer flasks under 16 hour light period at

room temperature till maturity. Mature specimens were

identified and described taxonomically. All diagrams, made

from Camera lucida, are original. Microphotographs were

taken whenever necessary.

A total of 245 species distributed among 74 genera

and belonging to Cyanophyeeae, Chlorophyceae, Xanthophyceae

and Euglenophyceae were recorded. Cyanophyceae with 146

species; followed by 93 species of Chlorophyceae were the

most common classes while Xanthophyceae having 5 species

and Buglenophyceae with only one species was the least

represented,

vi

 



Qscillatoria (23 spp.)» Phormidium (20 spp.),

Nostoc (14 spp.)y Anabsena (13 spp.)» Lyngbya (13 spp.),

Chroccoccus (7 sppe)y Microcystis (5 spp-)» Spirulina

(5 sppe), Abhanothece ( 4 spp-), Calothrix (4 spp.)y

Aphanccapsa (3 spp.) Merismopedia (3 spp.), Schizothrix

(3 spp.), Scytonema (3 spp-), Tolypothrix (3 spp.)y Aulosira

(2 spp), Gylindrospermum (2 spp.), Gloeotrichia (2 spp.),

Microcoleus (2 sppe)» Nodularia (2 spp.)»s Plectonema (2 spp.),

Symploce (2 sppe), Chlorogloes, (1 spe), Coelosphaerium (1 sp.),

Gloeothece (1 spe), Hydrocoleum (1 sp.)» Microchaste (1 sp.),

Rivularia (1 sp.), Stichosinhon (1 sp-), and Synechococcus

(1 sp.), in all contributing 146 species among 31 genera

representing Cyanophyceae.

Among Chlorophyceae,y 38 genera with 93 species

belonged to Chlorococcum (19 sppe)y Tetracvstis (6 spp.),

Chlorosercinopsis (5 spp)» Bracteacoceus (4 spp.), Charscium

(4 sppe), Chlamydomonas (4 spp.)» Qocystis (4 sppe), —

Scenedesmus (4 spp-), Cosmarium (3 spp.), Tetraédron

(3 spp-)» Ghlorohormidium (2 spp.), “Gaadophota (2 sppe),

Bremosphaera (2 spp.)s Gloeocystis (2 spp.), Oedogonium

(2 spp+)s Palmela (2 spp+)s Spongiochloris (2 spp-)s

Stigeoclonium (2 spp.)y Ulothrix (2 spp»), Chlorella (1 sp.),

Closterium (1 sp.), Coelastrum (1 sp.), Crucigenig (1 sp.),

Dictyococcus (1 sp.), Mesotaenium (1 sp.), Micrespora ;

(1 sp.), Neochloris (1 spe)» Palmellococeus (1 sp.)

Pandoring (lspp.), Physolinum (1 sp.), Planktosphaerda (1 sp),  
vit



 

Protococcus (1 spe), Chlorotetraédron (1 sp.), Quadriguls

(1 sp-), Radiosphaera (1 spe), Rhizoclonium (1 sp.), Rove

(1 sp.),y and Spondylosium (1 spe), were studied. ©=

Tribonems (2 spp.), Gloeobotrys (1sp.), Heterococcus
(1 sp.), and Monallantus (1 sp.), were representatives of

Xanthophyceae. Euglenophyceae was represented by EBugleng

proxima var. minimse only.

The number and kind of various species decreased

with the increasing depth of soil. Ninety-eight species

were recorded in the top most first inch of soil and they

gradually decreased to 39 at a depth of 6 inches. Some of

the species having wide range of tolerance, were recorded

at all the depths.

Species of Heterococeus, Lyngbya, Oscillatoria,

Phormidium and Ulothrix were found to be efficient soil

binders. Cyanophycean species binding the soil were more

than the others.

Forty-seven species belonging to ll gemere Anabsene,

Aulosirs, Calothrix, Cvlindrospermum, Gloeotrichia,

Microcheete, Noiularis, Nostocs Rivularis, Scyvtoneme and

Tolypothrix were recorded as possible nitrogen-fixers.

Forty-six species were recorded for the first time

from Pakistan.
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ANTRODUCTION

PHYS IOGRAPHY

North West Frontier Province (Pakistan) is

located in the North-West part of the country. It extends

from latitude 31°4' to 37°8" North and from longitude

69°16 to 7497! Bast, an area of 39, 283 sq. miles

(Kureshi, 1977). é

The evolution of Physiography of N.W.F.P.

closely follow the geological history of Indo-Pakistan

sub-continent, and most of the geological events have

been found recorded in the lithology of various rocks.

The rocks exposed are highly indurated and

structurally deformed sedimentary and metamorphic rocks

ranging from the Pre-cambrian to the Pliestocene ages.

The Pre-cambrian sequence is found in Attock slats of

Hazarey Nowshere and Eastern areas of Kohat rangesand

in the quatzits of Bara valley (Wadia, 1931; Hayden, 1968).

Kohat has coal bearing beds of Socene age in

Laki series while limestone of Cherat Mountains ani sand-

stone of Hazara are known all over the world as examples

of Jurrassic and Creteceous age, respectively.

The Pliestocene period exposes itself extensively

in the form of fluviatile, lacustrine, glacial and
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eolian deposits of unconsolidated material and is found |

in various parts of the NeWeFePs  « : Kush {Tirch,

Physiographic personality of WWPPS ‘oxnibits

few salient cheraeterist ies which a as follows :- ;

i. The Province is bounded by high rugged |

mountain ranges in the northern, western and southern —

areas. spective

ii, These mountain ranges possess enclésed.

basins in between them (Peshawar, Bannu and Mansehra

Basins) while plains are outskirted in the east which

meet with the Indus river(¢ plains of Kohat, D.I.Khan -

and Haripur).

iii. These basins and plains are drained by

permanently flowing rivers which during Pliestocene

period have brought variety of material from these moun-

tain rangesand have filled in and built these basins and

plainsto the present level,

iv. The foothills are ribbond with vast aprons

of coarse material known as piedmont alluvial fans. These

fans colasce into the basins and plains. This is pertion-

larly true in case of western dry mounteins where gradient

of slopes change rapidly and hill torrents spilling out

on to flat plains produce. this feature. ine

 

 



’
The north and north westernareaof the province

is encircled by high lefty mountains of HinduKush(Tirch

Mir}°25,000') and Swat Himelayas® (Falak Sar, 23,000%),

some of which are intensely glaciated and branch off to

the south, descending up to Suleman mountains which make

up the southern limit of the province. To the south of

Malakand hills, lies the Peshawar basin girdled by Khyber

and Cherat mountsins in the west and southrespectively.

Peshawar basinis drained by Kabul, Swat and Panj-Kore

rivers.

Further west, at the southern extremity of the

Hindu Kush, are the Sufaid Koh which emerges from south

of Kabul river in Afghanistan and extends in east-west

direction into the western parts of the province. South

of Sufaid Koh, is the Bannu basin, encircled by low
rugged hills and drained by Kurram river opens out towards

Indus river in the east.

Between Sufaid Koh and the Suleman mountains,

are found the Wazir hills comprising North and. South

Waziristan. after emerging from these hills, the Gomal

river enters into the plains of Dera Ismail Khan,After

draining through it, joins Indus river inthe east (ahmed,
1969). : eo aeae 2 >

Bria f

The remaining part of N.W.F.P. is in the east
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of Indus riwerrwhich is flanked by the ranges of Hazara

mountains, streches further south-east into the Murree

hills. This area consists valleys of Kunhar, Siranand

Dor, Mansehra basin and skirts out Haripur plains in the

south-west.

¢

CLIMATE sy”

Three basic factors underline the climatic

characteristics of N.W.F.P.:

5 1. Latitude

2. Location

3. Relief

Latitude:- Being located several hundred miles away

from the Arabian Sea, continentality is characterized

with extremes of temperature and with high anmual and diur-

nal ranges of temperature.

[akteen eraaas eatin’ ee

Peshawar 9163°F 51.1°F 40.2°F

Resalpur 92.2°F  49.4°F 42.8°F

Heripur 92.9°F  53.4°F 39.5°F

Leeation:= Located between latitude 31° 4" to 37° 8

north, the N.W.F.P. comes under world wide belt of Sub-

tropical continental type of climate. Due to shifting of

wind belt during summer and winter, the whole province
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comes under the influence of south-west summermonsoon

and winter disturbances alternately. Therefore, during

summer, rain bearing south-west monsoon winds bring~

reinfall to eastern parts and mountain slopes facing

these winds, and as they approach towards weeks: become

dry. Therefore, as a general rule “@uring summer , ‘the rain

fall decreases, firstly, from east to west, and secondly,

from plains to the mountains.

Summer rain
Example:- le Terbela (Bast) 12.14"

Peshawar (West) 5,97"

2. Haripur (Plain) 17.40"

Dunga Gali(8000') 45,0"

During winter, the N.W.F.P. comes under the

a@irect control of storms of western disturbances which

move toward south and eastern directions. Therefore, in

winter and spring, rainfall decreases from west to east

and from north to south.

During winter many areas (Peshawar, Saidu sharif

and Drosh) receive more reinfall than in summer, thus

give a climatic». characteristics of Mediterrans:" .

region. High mountains of Chitral, Swat and Hazara receive
plenty of snowfall during winter season. :

Reliefi= Because N.W.F.P. is characterised with contra-
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sting relief, ranging from level plains to high mountsins.

Therefore, variety or relief is encountered with corres-

ponding regional differences and local variations in the

distribution of almost all the climatic elements. ;

For a better understanding of the regional”

distribution of climatic conditions in N.W.F.Py, it is

better to study, regional variations of climate on the

basis of factors such as climatic elements and relief

ete. found on the earth surface and not on the basis of

administrative units.

The type of study followed here is based on

Dr. K.S.Ahmed*s climatic regions of Pakistan, 1951. N.W.

F.P. is classified as a broad region of Subecontinental

Tropical type of climate with two sub types:

1. Sub-Tropical Continental Lowland

2e Sub-Tropical Continental Highland

Sub-Tropical Continentel Lowland is further

divided into: : ie

a) Semi aria ‘montane north west

bd) Sub-montane west-part of Derajat

Sub-Tropical Continental Highland divided into:

a) Hazera-Kohistan

b) Chitrak-Swat.
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c) Kohat-Waziristan index

1 t w y deve

ContinentalLowland
* iis o it wast

i. Semi arid montane , north west
st

This region includes Poshawar and Banna basins
arse

which are bounded on three sides by mountains. The mean

annus] reinfell is between 10" and 12" in Bannubasin:
and between 12" to 15" is Peshawar basin. Western dist-

urbances become effective and the share of winter and

spring rains increases.

Example:- July - August Nov.-April Total

Bann 301" 4.82" 11,11"

Peshawar 3.29" 8.15% 13.56"

Thunderstorms are very important feature of

this region. Peshawar is the most thundry part of

Pekistan,.

Due to continentality, summers are hot and

winters cold. Mean winter minimum of Peshawar and Bannu

is about 40°F, Temperature below freezing are frequent.

The mean maximum temperature for June is 106,1°F for

Bannu and 105,8°F for Peshawar.

ii. Sub-montane westeparts of Derajat

This region includes plains of D,I.Khan and is

dominated by the climatic conditions of western mountsain-



ous region, The rainfall within this region is no index

of itS_ hydrological resourcess It: water supply depends

mostly upon the rainfall of the bare hills to its west.

Due to torrential rainfall, the torrents are suddenly in

high spade, spreading in water sheet and depositing coarse

alluvium miles across in the form of alluvial fans. These —

fans have been ‘out deep by these torrents into“various
: 3 2

strips or blocks.

In D,I.Khan, the mean maximum temperature for

June, the hottest month, is about 108°F, while daily

temperature occasionally exceeds 112°F, Summer rainfall

is 5.93". July isthe wettest month with 2.29", it, too

has spring maxima.

Continental
a) Hazara-Kohistan

This region includes parts of Murree hills,

Hazara-Kohistan and the adjacent plains. Due to some

variety of relief, there is regional varietion in rain-

fall and temperature. Rainfall, both from the monsoons

and western disturbances is higher: =

Bxample: Summer Winter-Spring Total

Haripur 18.2" 17.40" 26.42"

Kakul (5000') 30,1" 18.0" ~~ 48,1"

Dunga Gali
(8000' ) 45" 25" 70"
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Except plains, the summers arecooland winters

cold, having snowfall on the mountainss = = >)

4 @é y Lm J usay, She mean

b) Chitral-Swat cence

This vegicn too has regional variation of

climatic elements, which is mainly due to its far-off

location and remaining under rain shadow of the outer

Himalayas. Therefore, rainfall decreases from south to

north.

Example: Summer rain Winter Rain Total

Saidu Sharif 11° 24" 35"

Drosh 573" 12.27" 18"

This region receives more rainfall during

winter. This is because of its exposure to the develop-

ment of storms of western disturbances.

c) Kohat-Waziristan

Under the influence of western disturbances

the spring and late summer rainfall maxima are prominent.

Example: Mareh-May July-Sept. Total

Parachinar 10,68" 9233" 30.25"

Kohat 6.58" 12.00" 24.80"

In both these places March and August ere the

rainiest months.
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ALGAAS

Algae are universally distributed on or under

the soil surface. They require little moisture, nutrients

and light for growth. Such growth of algae at the surface

as well as at varying depths, together with othermicro-

organisms, has a profound influence on the biology of

soils. Algae are so abundant in some soils that & gram

of well fertilized soil may contain as many as 1,000,000

individuels (Russell, 1952).

Soil algae are important for their enormous

number, survival in the subsoil darkness, retention of

vitality under prolonged drought periods) and as storage

of energy (Waksmann, 1952); as eolonizers of unfavourable

substrats and poineers of succession on denuded areas

controlling soil erosion (Treub, 1888; Stokes, 1940-1941;

Osborne, 1950; Russell, 1952); for fixing nitrogen and

symbiotic relationship with bacteria (Kassowitsch, 1894;

Allison & Morris, 1930; Fritsch & De, 1938).

Edaphic algae, primarily members of Cyanophyta,

Chlorophyta, Buglenophyta, Chrysophyta, and Rhodophyta,

may be unicellular, colonial or filamentous (Alexander,

1961; Bold, 1970).

Soil algae were first studied in the late 18th

century, without separating them from other Cryptogams.

 



The works of Bsmarch(1911), Fritsch & Salisbury (1915),

Bristol (1920), Bristol-Roach (1926) and Peterson (1935)

reported some soil algal flora along with some aquatic

species. However, MacEntee et gl. (1972) indicated that

edaphic flora is distinct from aquehies Genera like

Tetracystis, Chlorosarctnopsis, ChlorocoseumBotrydium
and Protosiphon are rarely encountered inaquatic habitats

while they are among the most widely distributed species

of the soil algae. a eentae ,

Fritsch & Salisbury (1915) found species of

Gloeccystis, Cystococcus, Trochiseia and Dactylococeus as

the first algae growing on a burned heath in England.

Peterson (1935) reviewed the work of Graibner,

on the heaths of Germany; Warming, on the biology of

marshes; Fritdch, on the terrestrial algae of tropics

and Treub, on the bluegreen immigrants to Krakatu (vide,

Tiffany, 1951).

Some species of Cyanophyceae may form a comp-

lete layer over large eroded areas, This layer may be .

replaced by higher perrenial plants, thus forming an

initial stage in succession, This algal stabilized

surface layer, binding the soil into a nonerosible

layer, besides resisting the force of rainfall, improves

infiltration of water (Booth, 1941; Jabeen, 1978),
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decreases runoff (Elwell et al.) 1939), produces humus +!

after death (Aleksandrova, 1951) thus increasing the ©

soil fertility (Allison & Morris, 1930; Lowe &Moyse, ~

1934; Waksman, 1952} Shields et als, 1957)0
ara

The soil algal flora is affected both by the

chemistry and physical nature of the substrate. Moisture,

depth in soil, substrate, light, temperature, pH. and

nutrition have . profound effects on the growth and dist-

ribution of soil algae.

SUBSTRATE

Terrestrial algae iricludes all those forms

which live either between the soil particles or which

inhabitat the surface or subsurface objects. Substrates

may be of following two types.

1. Physical type of substrates

Growth of algae on the rock is influenced by

the hardness of the substrate ami insolation,both of

which affect water supply. Blue-green algae are more

abundant than greens on rocks (Fritsch, 1936). The algal

growth on forest and grassland soil is sometimes more

abundant than in arable soil (Tiffany, 1951).
#

2. Chemical type of substrates oni

The abundant growth, kind of algae and its
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distribution in cultivated and uncultivated soils depends

upon the mineral status, available moisture and thetype

of soil (BristoleRoachy 1926; Gistle, 1932, 1933; Peter-

son, 1935; Pratty 1941; Tiffany, 1951; Miller& Fogg,

1957; Tehany 1959). Addition of commercial fertilizers

to organically rich soil commonly leads to luxurious

growth of green algae (Lund, 1947). Algae are nutrient

specific. Blueegreen algae are abundant, in calcium

rich soils (Allen, 1956). However, Sodium and Cobalt are
also required by some blue-greens (Allen & Arnon, 1955;

Allen, 1956; Kratz & Myens, 1955).

MOISTURE ;

An optimum moisture in the subsurface strata

is more important for enhancing algal growth than moisture

on the surface (Stokes, 1940). The optimum range of

moisture for soil algae is around 40-60 percent of the

soil & moisture-holding capacity (Stokes, 1940). Moisture

primarily influences the distribution of drought suscep-

tible species, particularly Chlorophyceae. Drought susce-

ptibility varies widely with physiologic properties of

protoplast and the presence of enclosing sheath (Allen,

1956). Most of the Cyanophyceae are particularly protected

against desiccation by gelatinous sheaths (Peterson, 1935;

Drouet, 1951; Smith, 1951). Sheath retains water during

drought and absorbs moisture readily when supplied with



water (Schroder, 1886; Fritsch, 1922; Peterson, 1935).

Sheath-less Oscillatoria, often show resistance (Schroder,

1886; Glade, 1913-1914) because of the granhiations which

collect gradually into large masses (Piercy, 1917). #3

Kitgnhia pales cen withstand prolonged drought periods —
(Bristol, 1919).

AGS

VIABILITY

During the period of quick desiccation, number

of algal cell is reduced (Peterson; 1935). Some species

viz Anabaena laza, As oscilleroides var. terrestris,
Gylindrospermum licheniforme, Chlorococcum humicols,

Haplosiphon flexuosus, Nitzsechie pelea, Nodularia —

harveyeng, Nostoc commune, N- guscorum, N. passerianum,

Phormidium tenue, Plectonema battersii, Stichococcus

bacillaris and Trochiseig asperg retained viability even

after 87 years and resumed normal growth upon reculturing

(Bristol, 1919). However, some Bacillariophyceae and

Xanthophyceae are highly sueceptible to severe and pro-

longed drought periods (Bristol, 1927).

SEASONAL VARIATION

Soil algae vary seasonally, particularly surface

forms multiplying rapidly under favourable conditions

(Bristol, 1926), but die during unfavourableperiods

(Peterson, 1935; Stokes, 1940). The diatom flora may vary
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seasonally with shade on woodland and other soils (Lund,

1945).6 or om. . ‘ » epecios

Bristol-Roach (1927), working on “the England ec

soils, observednumber of ‘algal cells at the surface that

varied seasonally from 105-500 per gram during the warmer

months to 91 per gram in November, according to counts by

a dilution techniques.

Lund (1947) examining weed free garden soil

over a period of 5 years, observed no seasonal succession

in the algal species.

SOIL pH

Algae are influenced by pH of the soil or ‘water

in which they grow (Gollerbach, 1936; Shelhorn, 1936;

John, 1942; Lund, 1945, 1947). It is difficult to assess

the influence of acidity of the soil on algal growth

although the dominsnt species are quite different on

acidic and alkaline soils (Tiffany, 1951, 1958).

Cyanophyceae generally prefer neutral or alkaline soils

while Chlorophyceae may be present at any pHs

Though a fair tolerence of pH is characteristic

of most algae; populations are greatest in moderately

acidie or moderately alkaline habitats (Coyle, 19353

Blinks, 1951; Durrell, 1959).
 



Coyle (1935) working on Ohio soils, observed +»

that diatoms, Chlorococcum humicola and some species of

Ulothrix constitute the algal flora of acidic soils,

with blueegreens appearing rarely.

Lund (1947) observed algae growing in soil with

pH 3.7=4.8 in U.K. The characteristic. algae were the

Chlorophyceae, Zygogonium ericetorum, Mesotaenium yiolas-

geng on high acidic soil; with some species of Gloeocystis,

Hormidium, Dactylococcus, Cylindrocystis and Prasiola on

less acidic soils. The only Cyanophyceae observed in

these England-base-deficient soils was Phormidiug sp.

Bacillariophyceae and Cyanophyceae are more

abundant in alkaline environments. Chrysophyceae occur

on various soil types and are favoured by enrichment

(Lund, 1947).

DEPTH IN SOIL

The horizontal distribution of algae in homo-

geneous soil is uniform, However, its vertical distri-

bution varies with the depth. The algal growth is prima-

rily confined to the uppermost 6 inches of the soil due

to its ability to withstand full sunlight ani sudden

changes in light intensity (Delarge, 1937; von Denffer,

1949). However, diatoms and some blue=greens have been

collected at the depths of 4-10 feetc(Tiffany, 1959;
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Bold, 1970). Xanthophyceae are more abundant a few

centimeters below the surface (Fritsch, 1936; John,

1942; Flint, 1958), It appears that Xanthophyceae can

live in dark far better than green algae probably because

of their food reserve and cell wall. The subsurface algae

are carried down by cultivation, animals, water seepage

and selfmotility (Peterson, 1935; Durrell, 1959).©.

TEMPERATURE

The survival of soil algae under high tempera-

ture depends upon the climatic conditions of the area.

The growth of most algae declines above 30C° in tropical

and arid climates. However, this range extends up to 50 c°

under temperate conditions (Smith, 1944; Geiger, 1950;

Clendenuing et gale, 1956; Miller & Fogg, 1957). The

response of algae against temperature depends upon the

algal species and climatic conditions of the area. Lund

(1947) and Shtina (1959), observed reduced density in

cold weather. However, diatoms survived at ~80°~-192 c®

(Chapman, 1975). Some blue-green algae when wet, .~

are capable of surwiving) between 60°-100 c° but on
drying, 110 C° seems fatal to all soil ‘algae (Glade,

1914; Booth, 1946).

PERT ILITY 2

Blue-green algae may be the most important —



nitrogen-fixing agents in many agricultural soils(Allison

& Morris, 1930). Certain investigators assumed that soil

algae providing nitrogen live in symbiotic association

with nitrogenefixing bacterial (Kossowitsch, 1894).

Nitrogen fixation by pure cultures of blueegreen algae

was first determined for Nostoc punctiforme and Anabaeng

variabilis (Drewes, 1928). Similarly, Nostoe muscorum,

Ne paludogug, Cylindiospermum Licheniforme, C. metus, C.

gorakhporense, Aulosira fertilissima, Tolypothrix tenuis,

Calothrix brevissima, Anabaenopsis sp.» Mastigocladus

iaminosus, Chlorogloes fritschii, Scytonema spe, and

Coccochloris parictina fix nitrogen (Singh, 1942; Fogg ©

29475 1952; Watanabe, 1949, 1951; Willians & Burris, 1992;

Fogg & Wolf, 1954; Cameron & Fuller, 1960; Fay & Fogg,

1962). Nostoc puscorum cm fix nitrogen as much as 18 mg.

per 100 ce. of medium in 85 days (Allison et al., 1937).

Allen (1956), observed in culture solution that Anabaeng

cylindrica fixesthe gaseous nitrogen in an organic form

equivlant to 480 pounds per acre per month. Watanabe (1949)

and Watanabe et gl. (1951), reported the increase in rice

crop from 15 = 25 # by Calothrix brevissima and Tolypathrix
tenuis. Protococcus yiridis prevent loss of soil ammonia

and leaching-out of nitrates by converting them into

organic nitrogen (Waksmany 1952), Nitrogenous compounds

are constantly supplied to soil by surface growth of algae
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LITERATURE ©

Much work has been done on soil algae in

England (Bristol, 1919, 1920, 1926, 1927a,b; ‘Fritsch,

1907, 1915, 1922, 1923, 1935, 19365 1938, 1942, 1945;

1949; John, 1942; Luna, 1945, 1947), Canada (Lowe, 1934),

Denmark (Peterson, 1932, 1935), Africa (iomereh 1910,

1914), Germany (Feher, 1936a,b, 1939), Scandinavia (Gis-

tle, 1932), Brazil (Drouet, 1937), Congo (Duvigneand,

1950), Algerie (Behre, 1953), Indie (De, 1936, 1950a,b;

Singh, 1940, 1942, 1961; Mitra, 1951; Gonzalves, 1960),

Japan (Watanabe, 1949, 1951, 1952); New South Wales

(Moewus, 1953), Australia (Moewus, 1953; Tchan, 1953),

Cuba (arg & Bold, 1958), Jamaica (Herndon, 1958), Russia

(Bolyshev, 1952; Slobodchikov & Stroikina, 1953; Shtina,

1957, 1961) and America (Bold, 1942).

Starr (1955) workaing on Chlorococcales reported

some new genera of soil algae. Later on, in Texas, Bold

and his students contributed much to this field. Deason

and Bold (1960) working on the soil algae of Texas

reported new species of Chlamydomonas, Chlorococcum,

Neochloris, Spongiococeup, Chlorohopmidium, Pleurastrum

and two new genera, Pgeudoschizoperis and Pseudobumi-

Lleriopsis. The algal flora of arid soils from Saudi
Arabia, U.S.A., and Israel was worked out by Chantanachat

and Bold (1962), Bischoff and Bold (1963), working on
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the soil algae of Enchanted Rocks and related algal

species, reported 10 species belonging to 7 genera.

Brown and Bold (1964) added new species of soil
algae to Tetracystis and Chlorococeum. Smith and Bold
(1966), investigated species of Eremosphaera and Ooeystis.

Groover and Bold (1969) studied the taxonomy of Chloro-
sarcinales and some other edaphic algae. Kantz and Bold

(1969) examined the morphology and taxonomy of Nostoe and

Anebaeng. Baker and Bold (1970) described taxonomy of

Scbizothrix, Microcoleus, Porphyrisiphon and Oscillatoria.
Archibald and Bola (1970) explored some new species of

Chlorococcales from boggy soils of Texas. Archibald and

Bold (1975) reported 7 genera of blue green and 16 of

green algae while examining 39 soil samples from 10

Coastal islands of Galapagos. Archibald (1972) worked on

the relationships of Costa Rica and Samandreas Islands

soils with 26 genera of algae. MacEntee and Bold (1974),

studying soil from Pike County Pennsylyaia, recorded 29

green and blue-green genera of algae.

In Pakistan, Knan (1957) cultured 86 species

from rice fields of Kashmir using Beyerinck's, Bristol's,

Detmer's, Knop's and Uspenski‘s culture media. Among then

37? species belonged to Chlorophyceae, 35 to Cyanophyceae,

12 to Bacillariophyceae and 2 to Buglenophyceae. The blue



green algae appeared first in Detmer's and Bristol's

media and green algae in Uspenski's solution, Chigmydo-

monas, Chlorococcup, Chlorells, Euglena, Phormidium,

Qsciliatoria, Chroococeus and Lyngbye were the most common

species, He observed that green algae preferedlow

concentration solution while blueegreens flourishedwell

in high concentration solution, probably due to the |

presence of mucilage.

Ali and Sandhu (1972) working on the saline

soils of *ic Punjab, reported 106 species of blue green

algae distributed among 27 genera, with differential

response to salinity. Among them nine genera with 29

species were capable of fixing nitrogen. The preference

of various species varied from less saline to highly

saline soils.

“Ali et gl. (1978) recorded 103 species belong-

ing to 21 genera, including 32 nitrogen fixing species of

blue-green algae from different rice fields of the

Punjab. Nostoc, Anabeena, Nodularia, Aulosira,

Tolypothrix, Forties, Calothrix, Riyularis, Glo-2

and Phormidium were the non-heterocyst:.: common genera.

Anabeeng fertilissina and Aulosire sp. were common among
the heterocystous types.

Shah (1977) isolated 47 species belonging to
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29 genera from rice fields of Peshawar. Fourteen genera

with 29 species and 15 genera with 18 species were classi-

fied as Cyanophyceae and Chlorophyta respectively. Among

Cyanophyceae, the reported genera were Chroococcus>

Avhanocapse, Merismopedia, Microcystis, Coelosphaerium,

QOsciliatorig, Phormidium, Lyngbya, Hydrocoleum, Anabaens,

Nostoc, Tolypothrix, Microchaete, Gloeotrichia. Among

Chlorophyta, Chlamydomonas, Gloeocystis, Ulothrixz,

Microspora, Protococeus, Coleochaete, Cladophors,

Rhizoclonium, Oedogonium, Chlorococeug,Tetracystias

Eremosphsera, Mesotaenium, Closterium and Chare were

noted.

Fifteen genera with 19 species, mainly Cyanoph=~

yeeae, were reported from dry soils of Peshawar by

Shahwar (1977). Species of Microcystis, Bntophysalis;,

Ogciliatoris; Phormidium, Lyngbya, Cylindrospermum,

Nostoe and ganabeeng were blue-green. Chlorophycean

members were Palmellococens, Gloeocystis, Protococcus,

Chlorosarcinopsis, Chlorococcum and Bracteacoccus.

Gloeobotrys was the only Chrysophyta found in her

cultures.

Species of Microcystis, Ogcillatorig, Phormidiun,

Lyngbya, Cylindrospermum, Nostoc, Anabaena of blue-green

and Pandoring, Palmelle, Stigeocloniug of green algae

 



were cultured by Shams (1977) from wheat fields soil

of Peshawar. - _—

Thirty two soilebinding algae belonging to

Phormidium (12 sppe), Oscillatoris (10 spp.), Lyngbye

(4 spp»), Anabaena (3 spp»), Heterococens (1 sp.) and

Chlorohormidium (1 spe), were reported from Peshawar by .

Jabeen (1978).

Tobacco field of Peshawar valley had11 species

of Cyanophyceae and 3 of Chlorophyceae (Marwat et gl.,

1979). The blue-greens were Chroococcus, Microcystis,

Oscilletoria, Phormidium, Lyngbya» Anabsens, Nostoc, and

Microchaete. Chlamydomonas, Coleochsete and Oedogoniup

were cOmmonest among Chlorophyceaes.

Akhtar (1980), reported 92 species of 32 genera

from sugar-cane fields of Mardan district. Ninteen genera

with 74 species of Cyanophycese were: Anabsena, Aphano-

sapse, Chroococeys, Camptylonemopsis, Dermocarps,s

Dichothrix, Lyngbyas Microcoleus, Microcystis, Noduleria,

Nostoc, Oscilletopia, Phopmidium, ectonema, Schizo-

thrix, Spiruling, Stichosiphon, Symploce and Tolypothrix.

Thirteen genera with 17 species of Chlorophycese viz:

Characium, Chlorococcup, Chlorchormidium, Chlorellidio-

psis» Cladophora, Oocystis, Pendoring, Protococeus,

Quadrigula, Roya, Scenedesmus, Spheerelle andTetreedron.  
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Heterococcus, a single genus, with ome species belonged

to Xanthophyceae.This work was done in the collaboration

with the present author. z

Soil algae, an important part of soil énmlnaben

did not receive the due attention, in Pakistan; though

some work has been done on the edaphic algae (Khan, 1957;

Ali & Sandhu, 1972; Ali et als, 1978; Marwat et gle, 1979)

but many aspects remain unsolved due to its sporadic

nature.

Terrestrial algae, besides increasing soil

fertility are important as colonizersy soil bindersthus

preventing erosion and improving the substrate for sub-

sequent species (Treub, 1888; Alison & Morris, 1930;

Fritsch & De, 1938; Stokes, 1940-1941; Osborne, 1950;

Russell, 1952).

Keeping in mind the aforementioned evidences

regarding the importance of soil algae, the present

exploratory study was, therefore, conducted to investi-

gate the algal flora of various soils taken from forests,

hills, plains, dry lands, garden soil, moist lanis and

cultivated fields from different areas of the N.W.F.P.

The present study would help in finding the possible

interrelationship between algae and soil of this region,

providing a guide line for the future investigetors in

this field.
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MATERIALSAND METHODS
Soils were separately sampled at O-l, le2, 2-3;

34, 405 and 5-6" depths from different localities of

N.W.F.P. and were placed in separate labelled plastic

begs. Sealed bags with ‘minute holes containing soil were

stored in laboratory at room temperature. Five grams of

each soil type was placed in a sterilized 125 ml capacity

Erlenmeyer flask, containing 50 ml of sterile nutrient

solution. It was cultured under 16 hour photoperiod.

After two weeks, until sufficient algal growth appeared

in the culture medium, the plants were identified and

observed constantly. Original diagrams were made by

Camera lucida. Microphotographs were also taken whenever

necessary. Samples are stored in the Herbarium, Department

of Botany, University of Peshawar. The habitats and

geographical distribution of the recorded species are

based on the personal observation and literature consuated.

For culturing the algae, 1N BBM (Bischoff &

Bold, 1963), 3N BBM (Brown & Bold, 1964), Knop's solution

(Bola, 1942) and Soil extract (Feridi, 1971) were used.

1. BOLD'S BASAL MEDIUM-1N BEM (Bischoff & Bold, 1963)

Ten ml of each of the following 6 macroelement

stock solutions and 1 ml each of the following 4 micro-

element stock solutions were added to 936 ml deionized
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distilled water to get BBM. The major element stock

solutions were made by dissolving the specific amount

of salt in 400 ml deionized water.

NANO. cececeeessesseeences 10.0-g ©

CACLic eecseesecececcceces 1.0-¢

MESO, «7HOcecccccccccsese 3.0 8

KUHPO ccccccceccscccccee 3.0 ¢g

KHPOceccceccceccccscoes 7.08

NaCleccccccccccccccccscee 1.0 g

The microelement solutions were made as

follows:-

I. BDTA Stock Solution:

Fifty g EDTA (Ethylenediaminetetracetic acid)

and 3l°g KOH were diluted to a final volume of 1 liter

in a volumetric flask with ddw.

II, Fe Stock Solution:

Ferous sulphate (FeSO,.7H,0) weighing 4.98 gram

was diluted to a final volume of 1 liter with acidified

water. The water was acidified by adding 1 ml of Conc.

H,SO, to 99 ml of daw.

III. Boron Stock Solution:

Borie acid (ajR0) weighing 11.42 gmwas diluted

to 1 liter with deionized water. gol
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IV. Misc. Stock Solution:

The following elements, were diluted to a final

volume of 1 liter with ddw.

ZNSO1e7HOeececscreccscscccs 8.82g <a +

MNCL4HOcsecccccecesesceces 1.44°¢

MOO, ceeeebeseressceseneceses O.71l°g.

CuSO,eSHOeseceesrevesecscee 1457 g

Co(NO,) 6Hj0sesseeresesersve 0.49 a:

2.&

1N BEM was modified to 3N BBM by using 30.0 g

of NaNO, instead of 10.0 gs

' 3.  KNOP'S SOLUTION (Bold, 1942)

Two stock solutions, required for Knop's medium

were prepared by adding following materials to 500 ml

of ddw.

Knop's solution A:

Ca(NO,)ceerecseeecerscsens 4.0 g

Knop's solution B:

KO,ceresesererevseesecsene 1.0 g

KEPOsceecresceessccseceees 1.0 &

MgSO,7HOeeveeeerecsevecce 1.0 &

Solutions A and B mixed in eqmal parts gave a

0.7 # solution by weight-volume. This 0.7 € solution was
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then again diluted by half with ddw to yield a 0.35 %

solution for culture.

é

4.

SOILBXTRACT

(Faridis

1971)

rte

Fertile garden soil, nixed with distilled water

in the ratio of 1 g to 10 cc. was boiled for 2 hours and

filtered after cooling. Few drops of fresh spinach and

carrot juices were mixed with the soil extract. T™me

addition of a few Suite of spinach and carrot juices

enhances the rate of algal growth. ake
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Key tothe classes

32

1. Vegetative cells without mcleus, pigments .

SCatteredsrevveeeceenecesereccece

1. Vegetative cells with nucleus,

pigments in chromatophores..eeses

2«,Chromatophores yellow-green.....

2« Chromatophores grass-greeneseses

3) Cells with starcheccccceresccccce

3-) Cells with paramylumescccsesecces

CYANOPHYCBAE

Cyanophycese
j

2

Xanthophyceae

3

Chlorophyceae

Buglenophyceae

Key to the genera of Cyanophyceae

1. Cells unicellular or colonial.....

1. Cells united in filaments or

pseudofilaments ccccsccccccscccccece

2. Cells with endospores.cescccoes

2. Cells without endospores.ececee

3e Cdlis without stalkeccoccdcccvcece

3- Cells attached by means of a

mucilaginous stalkesccccccccccesecs

4. Colony of a definite shape......

4. Colony ShbblO6Bakbaveucate ccece

5. Colony flat, cells arranged in

transverseand vertical rowse.ssece

5S. Colony rounded, hOBLOWscccccccccce

2

hE

Merismopedis
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6. Colony of hundreds of celis..

6. Colony’ smallerececsccescccccces

7+ Cells remote from one another...

7+ Cells close to one anotheresesee

8. Cells without evident sheaths.

8. Cells with evident sheathS.ee.

9. Cells cylindricalssscscesccesees

zune:
Gloeothece

9. Cells sphaerical or hemispherical. 10

10, Sheaths col curlessescescccccs

10. Sheaths variously co]oredese

11. Pseudofilamentous, cells

arranged in 2 or more rOwSeecess

11. Celis united in true trichomes.

12. Trichomes with heterocysti.e-

12. Trichomes without heterocysts

13¢ Trichomes without a sheathss...

13. Trichomes with a sheathecccceee

14. Trichomes straight, curved

or in regular spiralsssccoces

14, Trichomes in regular spirals.

15. Trichomes falsly branched .s....
15. Trichomes unbranched .sscceceeee

16.0ne trichome within a sheath.

16.More than one trichome

within a sheath ..esecescceses

Chroococeus

Gloeocapsa

Chlorogloeg

12

21

13

14

15

19

38
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17. Sheath watery, confluent with

OMG ANOThHET cceccscesersessssoes

17. Sheath firm, not confluent with

ONE ANCHOceecccveesesecesseve |

18. Filaments growing in erect

Cults cccccescescerecvesecsece

18, Filaments interwoven in an

extended stratumiscescccscece

19, Sheath firMes-cocsceccescesceses

19. Sheath waterycssssecccesesecces

20, Many trichomes within a”

Sheath eesevssesveseceeerescoce

20. Few trichomes within a sheath. Hydrocoleum

21. Filaments unbranched.ceccecsees

21. Filaments falsly branched......

22, Heterocysts at only one end

Of a Trichomecsesececcscevsececs

Q2e Otherwiseecececeresccesesseves

23. Length of cells less than

Dreadth eececevecereoveeveresesee

23. Length of cells equal to or

greater than breadthecescsecssce

24, Trichomes solitary or intert

wined in an amorphous masseee

24, Trichomes much twisted into

22

26

23

24
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amass of definite form with a

firm gelatinous envelope....sss Nogtoe times

25s Sheaths of trichomes firmand |
NATLOW esssccccvsseesccccsssssccs “AUlOSira§ ">

25~ Sheaths of trichomes watery and § 9) ©) 9"

DIOR eoceecevesceccceccccesecess Anabseng

26. False branching abundanteseese 27

26. False branching spars@eseseoee 28

27 False branching usually arising

SANELY eovecccccccecccereseseeses Tolypo

272 False branching usually arising

in PALTS ecerecreceressrccsresces Scytonema

28. Akinetes raresescccsccccscecee Calothrix

28. Akinetes absentecccccccccccccs Rivularia

28, Akinetes commOnecccesccccscees 29

29- Akinetes single, next to the

basal heterocySteccccccsccceccece Gloeotrichia

29. Akinetes single or in series,

next to the basal heterocyst or

away from itecccccccscccccccsecs Microchaete

CHROOCOCCUS Naeg.

Gatt. einzell. Algen, 456 1849,

Cells rarely solitary, mostly in groups of 2=4

individuals, sometimes 8-16, in a gelatinousmatrix; cells
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spherical, subspherical or hemispherical; individual cell

sheath distinct, firm, generally lamellated, sometimes

homogeneous, persistently or irregularly broken; repro-

duction by cell division in three directions;fragmen-

tation of colonies; nannocytes sometimes present.

Key to the species

p Gedis with sheath 15-50 pm in

Alameterecesscerecvcecsecececee

1. Cells with sheath 6-15 pm in

Alameteresccsccceccccecsecceces

1. Cells with sheath less than

6 um in diametersescecccccccses

2e Colony mostly of 16-32 cells.

2- Colony of fewer cells.eeseser

3- Colonial mucilage yellow or

PalewOrange coccccoccccesesceses

3e Colonial mucilage hyaline....ce

He. Colony tabular sscccetceseccoke

4. Colony not tabularecccccccccce

5. Colony with cells almost of the

Same size, 3-4 pacin diameter...

5. Colony with cells of markedly

different size, 2.5-7 mm in

AlametePesecsscecscescessessece

Ce turgidus (6)

&- minutus (5)

2

errr PED
3

C- varius (7)

4a

G- dispersus (2)
$ ,

G- minor (4)

&- cohserens (1)
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1. Chroccoccus cohgerens (Breb.) Naeg., Gatt. einzell.

Algeny 46, 1849, t 3 §

Drouet & Daily, pe 78. 1956 (=Anacystis

thermalis (Menegh.) Dr. & Daily); Desikachary,

Pe 1ll, pl. 26, figs. 359. 1959.
tar

Thallus gelatinous, slimy, blue or dark-green;

cells solitary or 268 together, spherical, or hemisphe-

.Pieals; cells without sheath 2-5 (-7) mm broad, with

sheath 2.5=7 mm in diameter; cells sheath thin, colour-

less, unlamellated (pl.1, fig.6, photo, 1).

Anjum 123, June 8, 1978.

Habitat: Aquatic (Biswas, 1929); epiphytic (Skuja, 1949);

terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depth: 6 inch: >.

Geographical distribution: Bangbagesh, Burma, Europe,

India, North America,

Pakistan.

2. Chroococeus dispersus (Keissler) Lemm., ark. f.

Botes 2102. 1904.

Prescott, pe4475 p1.100, fig.7. 1951; Drovet

& Daily, p83. 1956 (=Angcystis thermelis f.
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major(Lagerh.) Dr. & Daily); Desikachary,

p.106, 1959; Huber-Pestalozzi, p.l48, fig.32.

1962,

Colony 4<16 celled, mucilaginous, free- _

floating, tabular, with rounded margins, either solitary
or ageregated, light or brilliant blue-green; cells

without sheath 304 pm in diameter, with sheath 5-6 nm

broad; individual envelopes often totally gelatinized,

unlamellated, hyaline (pl.l, fig.5).

Anjum 28, April 26, 1977;April 30, 1977.

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depths 5, 6 inches.

Geographical distribution: Burope, India, North America,

Pakistan.

3. Chroococcus limneticus vare subsalsus Lemme,

~~ Forschungsber. f. biol. stat. in Ploen, 8:84,

1901.

Prescott, pe449, pl.l00, fig.10. 1951; Drouet

& Daily, p83. 1956 ( = Anacystis thermalis f.

major (Lagerh.) Dr. & Daily); Desikachary,

pel07. 1959; Huber = Pestalozzi, p.148, figs33.

1962.

Colony 16-32 celled, free-swimming, tabular,
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blue-green; cells spherical or ellipsoid, without sheath

325=4.5 pm in diameter, withsheath 4.5-5 pm broad, more

or less closely arranged; colonial mucilage round or

nearly quadrangular, broad (plel, fige3s photo, 2).

Anjum, 106, March 15, 1978; Anjum 106A, Auge 12, na

Habitat: Aquatic (Prescott, 1951); terrestrial.

Local distribution: Dry land, Dera Ismail poe Maize

field, Mardan.

Soil depth: 3re, 4t% inches. : :

Geographical distribution: Europe, India, North America,

Pakistan.

4. Chroococeus minor (Kg.) Naeg., Gatt. einzell. Algen,

475 plelyAy fige4. 1849.

Prescott, pe449, pl.100, fig.l2. 1951; Drouet

& Daily, pel62. 1956; Desikachary, p.105, pl.24,

fig.l. 1959.

Thallus dirty blue-green or olive-green,slimy,

gelatinous; cells spherical; sheathhyaline, very delicate;

cells single or in pairs, seldom 4 or 8, 3-4 um in

diameter (pl.l, fig.4).

Anjum 27, April 2ly, 19775, Anjum 27A, Aug. 23, 1978;

Anjum 27By Oct. 5, 1978.

Habitats Aquatic (Skuja, 1949; Prescott, 1951);

tetrestrial (Prescott, 1951).
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Local distribution: Dry lands, Dera Ismail Khan.

Soil depths 4, 5 and 6 inches.

Geographical distribution: Burma, Burope, India, North

, America, Pakistan.

5. Chroococcus minutus Ke.) Naege, Gatt. einzell. Algen,

46. 1849. See
Prescott, p.449, pl.100, fig.%y 1951; Drouet &

Daily, p.15. 1956 ( = Coccochloris stagning
Sprengel); Desikachary, p.103, pl.e24, fig.4 &

pl.26, figs. 4, 15. 1959; Huber=Pestalozzi,

pel47, fig.30. 1962.

Cells spherical, or oblong, single or in groups

of 2=4; cells without sheath 4-10 pn in diameter, with «=

sheath 6-35 mm broad, light blue-green; sheath unlamell-

ated, hyaline (pl.l, fig.2).

Anjum 126, June 20, 1978.

Habitats Aquatic (Crow, 1923; Skuja, 1949; Prescott,

1951); endophytic (Banerji, 1936); epiphytic

(Bruhl & Biswas, 1922; Skuja, 1949); terrestrial

(Raoy C.B.y 19373 Singh, R.N., 1939; Fremy,
1942; Mitra, 1951).

Local distribution: Rice field Methra, DistrictPeshawar.

Soil depth: 4 inche>.

Geographical distributiont Burma, Burope, Indie, North

America, Pakistan.
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6. Chroocogeus turgidus (Kg.), Naeg., Gatt. einzell.

Algen, 46. 1849. re rather, sel

Prescott, ps450y pl.sl00, fig. 19. 19513...

Tiffany & Britton, peo332, pleIly fig.1048..

1952; Desikachary, pel02, ple26, figeds 1959;

Huber=Pestalozzi, pel47, fige25~ 1962.

Cells sphertanh or ‘ellipsoidal, single, or in

groups of 2=4, very seldom many, blue-green, olive-green,

or yellowish, without sheath 8-32 um in diameter, with she

death,net. asatinetiy lamellated (pl.18, f1g.199, photo,3).

Anjum 182, Dec. 20, 1978.

Habitat: Aquatic (Prescott, 1951; Huber=Pestalozzi,

1962); epiphytic (vide, Desikachary, 1959);

terrestrial.

Local distribution: Rice field Methra, District Peshawar.

Soil depth: 1 inch.

Geographical distribution: Burma, India, Europe, North

America, Pakistan, Siri Lanka.

7. Chrocococcus varius A.Br. in Rabenhorst, Alg. Bur.;

246, 248, 2452, 2459. 1863-78.

Prescott, pe451, pl.100, fige5. 1951; Drouet

& Daily, pe48. 1956 ( = Angcystis montana
(Lightfoot) Dr. & Daily); Desikachary, p-107,

pl.24, figeSe 1959- j z
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Thallus gelatinous, dirty olivesgreen,or

brownish; cells globular, single or 24 together, seldom

more, in small or large groups, irregularly arranged; —

cells withont sheath 2«4pmbroad, with sheath 4-8:im

in diameter, cell contents pale=blue or olivesgreen,—

seldom yellowish or golden yellow; sheath apparently

thick, indistinctly lamellated, colourless, yellowish or

pale orange yellow (pl.l, fig.l).

Anjum 125, June 155 1978.

Habitat: Aquatic (Prescott, 1951); epiphytic Tabane

1927; Skuja, 1949); terrestrial (Rao, C.Bey

1937; Prescott, 1951). :

Local distributions: Rice field Methra, District Peshawar.

Soil depth: 2 inch; -.

Geographical distribution: Burma, China, Europe, India,

North America, }Pakistan.

MICROCYSTIS Kg.

Tab. Phycologicae, 1:7. 1846.

= Microcystis Kg, Linnaea 83372. 1833.

= Anacystis Menegh., Consp. Algeoha Bugan.,

6. 1836.

Polycystis Kge, Tab. Phycologicae,1:7, 1846.

eee Henfrey, Mier. Journ.; 532 1856.

Colonies spherical, ellipsoidal, irregularly
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overlapping, or net=like, free-floating, often with

attached daughter colonies; colonial mucilage homogenous,

colourless, often diffluent; individual envelopes absent;

cells spherical or elispecifal, in large numbers; mostly

very densely arranged, gas=vacuoles often present; cell

division in all directions, generally transverse in

elongate cells. soaeege

Key to the species

1. Colonies 20 times longer than broad. -M-pseudofile|)

Le Otherwise cciccccsesecesscscesesseees 2 |

2. Colonies clathrate sesssssesesecees Meneruginosa (1)

2. Colonies not clathratess..esseseee 3

3. Cells without gasevacuolesisscesseee Mepulvera (5)

3. Cells with gasevacuoles csssscscesees 4

4. Colonial mucilage distinct..s.....s M.marginate: (3)

4. Colonial mucilage indistinct....s. Msflos-acuse (2)

1. Microcystis aeruginosa Kg., Tab. Phycologicas, 138,

fig. 1, 1846.

Tilden, pe54, figslA, 2B. 1937; Tiffeny &

Britton, po336, pl.91, fig. 1052}Drouet &

Daily, pe36+ 1956 ( = Anacystis cyanes Dr. &

Daily); Desikachary, p.935 pl.17y figse 1ly2> .

6 & pl.18, fig.l10. 1959; Huber-Pestalozzi,

pel32, fige4. 1962.
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= Clathrocystis aeruginosa (Kg~) Henfrey, J.

Roy, micr. Soc: 535 pleds figs. 28-36. 1856.

‘ Pritadh, 2° figs Sia

Young colonies rounded or siignsiy longer than

broad, solid, on maturation becoming elathrate, with

distinct hyaline mucilage; cells sphericaly 3-7 um in

-

diameter, generally with gas-vacuoles (plels £48.75

photo, 4,5).

Anjum 9, June 5, 1977; Anjum 9A, Jan. 5, 197°; Anjum 9B,

Feb. 19, 1978; Anjum 9C, Feb. 20, 1978. °

Habitats Aquatic (Crow, 1923a,b; Biswas, 1926, 1927,

1929, 1942; Ghose, 19278; Bharadwaja, 1935;

Dixit, 1936; Randhawa, 1936; Raoy C.B., 1938a;

Ganapathi, 1940a,b; Parukutby, 1940; Rao, C.S.,

1940; Gongzalves & Joshi, 1943; Skujay 1949;

Prescott, 1951; Huber=Pestalozzi, 1962); epiphytic

(Huber-Pestelozzi, 1962); terrestrial.

Local distributions Dry lands, Dera Ismail Khan.

Soil depths 1,2,;3 and 4 inches,

Geographical distributions Burma, Europe, India, North

America, Pakistan.

2. Microcystis flos-squse (Wittr.) Kichner in Engler and

Prantl, Naturlichen, Pflanzen fam., (a): 56,

fig.49(N). 1898. hyec

Tilden, p.500, figs. 253) 254. 1937; Drouet &
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Daily, pe36. 1956 (= Anacystis cyanea Dr. &

Daily); Desikachary, p.94, plel7, figsll.& pl.

18, fig. 11. 1959; Fritsch, p.815, figs 312,C.D.

1959; Huber=Pestalozzi, p.135, fig.5. 1962.

= Microcystis geruginose f. floseaquae (Wittr.)
Elenkin, Monogr. Algar. Cyano. Pars. spec.,

12103-1938. gh tf. mateibats (Meneg

Colonies ellipsoidal, roughly spherical, or

somewhat elongate, often squarish in optical section,

not clathrate, with indistinct colonial mucilage; cells

3=7 pm in diameter, spherical, with gasevacuoles, nannoc-

ytes present (plely fig.8)<

Anjum 35, June 1, 1977 ;

Habitats Aquatic (Crow, 1923a,b; Biswas, reehe 1942;

Skvortzow, 1928; Bharadwaja, 1935; Banerji,

1936; Dixit, 1936; Raoy C.Bey 1938a,by Ganapathi,

1940a5b; Rady CoSey 1940; Frémyy 1942; Skujay

1948; Prescott, 1951); terrestrial.

Local distribution: Dry land, Dera Ismail Khan.

Soil depth: 2 inch.

Geographical distributions Burma, Europe, India, North

America, Pakistan, Russia.

+ Microcystis marginats (Menegh.) Kees Taber rei

gicae, 1:6, pl.8, 1845-49,

 



 
 

 

Drovet & Daily, p.46. 1956 ( = Anacystis

montana f. montana Dr. & Daily); Desikachary

pe87, plel7, figs .3=-5. 1959; Huber=-Pestaloz2i,

Pel325°figs3s 1962: > ni 'Se

= Anacystis marginata Menegh., Consp. Algol.

. Bugans, 324, 1837. & Dai iV

= Microcystis aeruginosa f. marginata (Menegh.)

Elenkin, Monogr. Algar. CyanoO., parse speCe;

13106, 1938. ee

Colonies spherical or irregularly flattened,

more or less lenticular, generally simple; margins of

colonial mucilage very distinct, refractive, sometimes

stratified; cells spherical, 3-6 pm in diameter, closely

arranged, with gasevacuoles (pl.l, fig.S, photo,6),.

Anjum 93, Jan. 28, 1978.

Habitat: Aquatic (Crow, 1923a,bs3 Banerji, 1936; Ganapathi,

1940; Biswas, 1942); epiphytic (Bruhl & Biswas,

1923); terrestrial.

Local distributions Dry hill, Kohat.

Soil depth: 3 inch.

Geographical distribution: Burma, Burope, India, North

America, Pakistan.

4. Microcystis pseudofilamentoss Crow, Tax. gen.
Microcystis, New Phytol,, 22564, plel, fig.e.f.
1923.
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Desikachary, p.94, pl.18, fig.9 & pl.20,

fig.l. 19596 4 ; > ‘ Mohogr«

= Microcystis seruginosa f. pseudofilamentosa

(Crow) Blenkin, Monogr. Algar. Cyanoe,; pars.

Specey 13105. 1938. Stud

= Anacystis cyanea (Kg) Drouet & Daily. Rev.

CoccoidMyxophyceae, 12:37. 1956.

Colonies long, narrow, consist of a series of

parietal, smaller colonies, constricted at intervals, 9 |

sometimes considerably widéned at places, broken or

reticulate; margins of colonial mucilage indistinct;

colonies varying greatly in size, sometimes twenty times

as long as broad; cells 3-7 mm diameter, spherical with

gasevacuoles (pl.l8, figs 202).

Anjum 183, Dec. 26, 1978.

Habitats Aquatic (Crows 1923a,b; Banerji, 1936);

terrestrial.

Local distribution: Sugarecane field, Mardan.

Soil depths 2 inch.

Geographical distribution: Burope, India, North America,

Pakistan, Sri Lanka.

5« Microcystis pulverea (Wood) Forti, in De Toni,

Sylloge Algarum, 53:92. 1907.

Desikachary,s pe96~. 1959; Huber=Pestalozzi,
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pel36. 1962.

= Microcystis pulverea (Wood) Blenkin, Monogr.

Algar. pars. specs, 18117. 1938.” or?

= Anacystis montana (Kg.) Dr. & Daily, f. minor

Dr. & Daily, Butler Univ. Bot. Studies,

103221. 19523 Rev. Coccoid Myxophyceae,

66. 1956.

Colonies rounded, or ellipsoidal, often aggre-

gated; colonial mucilage distinct; cells spherial, closely

arranged, 2=3 mm in diameter, blue-green, or olive-green,

without gas-vacnoles (pl.1, fig.10, photo, 7).

Anjum 74, Nov. 12, 1977.

Habitat: Aquatic (Crow, 1923a,b; Skuja,y 1949; Prescott,

1951; Huber=Pestalozzi, 1962); epiphytic (Skuja,

1949); terrestrial (Parukutty, 1940; Huber-

Pestalozzi, 1962).

Local distribufion: Dry land, Dera Ismail Khan.

Sodirdepth: 5 inch.

Geographical distributions Burma, Burope, India, North

America, Pekistan.

COBLOSPHAERIUM Naeg.

Gatt. einzell. Algen, 54. 1849,

Colonies free=swimming, hollow, somewhat

irregular or spherical, with or without individual
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envelope around cells; colonial mucilage homogeneous,

or heterogeneous, hyaline; colonies dividing by breaking

down through the middle; cells spherical or hemispherical.

Single species was recorded for the genus.

ie Coelosphaerium dobiun drunou, in Rabenhorst, Fl. Eur.

‘Algar, 2555. 1856. :

Prescott, pe470, pl.l08, figel. 1951; Drouet

& Daily, p37. 1956 ( © Anacystis cyanes (Kg.)
Dr. & Daily); Desikachary, p.147, pl.28, figs.
lOelly 14<15- 1959; Fritsch, ps817y fig.312,¢,
DyHsJ~. 1959; Huber=Pestalozzi,y p.155, fige47«

1962.

Colony spherical or sometimes irregular-shaped,

either solitary or aggregate in a common gelatinous

envelope, free-floating; colonial mmcilage firmy unlame-

llated, upto 8 um thick; cells spherical, closely

arranged, 5@7 mpm broad, blue=green, gasevacuoles present

(plel,y figsll).

Anjum 130, July 12, 1978.

Habitats Aquatic (Crow, 1923a,b; Prescott, 1951; Huber-

Pestalozziy 1962); terrestrial.

Local distributions Rice field Methra, District Peshawar.

Soil depth: 6 inch.

Geographical distributions Burope, India, North America,

Pakistan.
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CHLOROGLOBA Wille

Algol. Notizen, IeVI, Nyt Mag. Naturvid., 38:5. 1900.

Thallus hemispherical, or flat, irregularly lobed,

colonial mucilage hysline, thin, unlamellated, cells

spherical, or ellipsoidal, with or without individual
envelopes, in straight, erect or radial rows, rows

sometimes indistinct; cell division may be in three

planes but generally in a style determined direction;

spores and nonnocytes present. Represented by one species.

1. Chlorogloes microcystoides Geitler, Neue Cysno, Gruppe
Chamaesiphon., Arch. Protistenk., 512359, fig.

u.s1925.

Desikachary, psl63, pl.19, fig.8. 1959; Fritsch,

p.819y fig. 313, GK. 1959.

Thallus lobed, thin, gelatinous, expanded, dull

green to brown; colonial mucilage hyaline or yellowish;

cells spherical, or ellipsoid, mostly densely arranged,

polygonal in erect and radial rows, generally without

a distinct individual sheath; cells 2<3.8 pm in diameter,

blue-green to oliveegreen, or yellow; nannocytes 1.5=2 pm

broad, found in somewhat broad cells by repeated division

(plel, fig.l2). ;

Anjum 98, Feb. 9» 1978.

Habitats Epiphyts (Biswas, 1936; Skuja, 1949);

terrestrial.

i
l
l
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Local distribution: Dry land, Dera Ismeil Khan. «©.

Soil depth: 6 inch.

Geographical distributions Burma, Burope, India, Pakistan.

‘GLOBOCAPSA Ke.
Phyc. generalis,; 174. 1843.

Spherical cells 2-85 in oolenians seldom many

with lamellated envelopes; colonies single or many ‘to=

gether forming an expanded mass; individual sheaths

lamellated or unlamellated; cell division regularly

in three directions; cells in large colonies. often with

secondary colonies, arranged irregularly; nannocytes —

eceasionally seen, resembling Aphanocapsa - stage;

spores with firm thick walls often formed in @ mumber

of species. Only ome species was recorded for the genus.

1. Gloeoceapsa crepidinym Thuret, in Bornet and Thuret,
Notes Alzologiques 1:1, pl.l, figs. 1-3. 1876.

Desikachary, Ppell7?, ple27, figse 4=5- 1959.

Thallus astitanonss olivaceous, when dried be-_

come blackish, soft; cells in groups of 2-4, rarely more;

colonies spherical or oval, ‘12824 pm in diameter, closely

arranged in the peripheral fogions and loosely arranged

in the middle; cells without sheath 4-8 mm in diameter;

with a thin unlamellateg, yellowish to brownish sheath

in the pedsnavel. regions and colourless a diffluent
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inside; nannocytes 2.5-3.5 mm in diameter (pl.85 fig.94,

photo, 9). sy. La t 1iffive

Anjum 90, Jan. 165 1978. -

Habitat: Terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depth? 4 inch.

Geographical distributions Europe, India, Pakistan.

GLOBOTHECE Naeg,

Gatt. einzell. Algeny' 57. 1849.

Cells cylindrical or ellipsoidal, straight

or bent, not attenuated towards the apices, butbroadly

rounded, in small colonies or forming an expanded

thallus; cell division at right angles to the longitu-

dinal axis, somtimes the daughter cells divide in all

the three directions; sheath and colony structure similar

with the Gloeocapsa; nannocytes present. Represented by

one species.

1. Gloeothece rupestrig (lyngb.) Bornet, Alg. de Schousb.,

Men. Soc. Sci, Nat. Math, de Cherbourg, 281177.

1892.

Desikachary, Pel27y pl.25, fige4. 1959.

Cells ellipsoidal to cylindrical, without sheath

4=5.5 um broad, 1.5=3 times as longas broad, with sheath

8=12 um broad, contents blue-green, 2-4 rarely 8 in oval

y-3
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to subspherical colonies; sheath colourless or brownish

at the peripheries, lamellated or unlamellate4 diffluent

inside the colonies (pl.18, fig.201)..

Anjum 184, Dec. 30, 1978; Anjum 184A, Jan, 25 1978.

Habitats Subaerial (Parukutty, 1940; Fremy, 1942);

terrestrial.

Local distribution: Sugarecane fields, Mardan.

Soil depths 1, 3 inches.

Geographical distribution: Europe, India, Pakistan.

APHANOTHECE Naeg.

Neue Denkschr. Schweiz. Naturf. Ges. 10(7):59.

1849, Nom. Cons.

= Coccochloris C. Sprengel, Fl. Hal. Maut.

1:14, 1807.

= Aphanothece Naeg., Gatt. einzell. Algen,

59. 1849.

Thallus amorphous, expanded; colonial mucilage

hyaline, h mogeneous; cells ellipsoid to cylindric,

straight or slightly bent, sometimes with individual

lamellated, gelatinized envelopes; cell division

transverse; nannocytes present.

Key to the species

Le Cells le2 pm droadessscccsecess Ae aixicola (4)

le Cells broadersceesecsccsetssess 2e
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2. Thallus firm, globular .»s.eseee0 A» gelatinosa(2)

2. Thallus amorphous, expanded... 39 © § 56

3 Cells 2=3,6um brosdecesevesseee Ae) Castagnes a)

3 Cells 4.5 pm broadecccccccceseee Ae microscopica (3)

1. Aphanothece castagned (Breb.).Rabenhs Fl. Bur.Algsy:.
2364, 1865. pics, figs Sy 6. F95t5 Dyouek ws Daily, p33.i950:
Prescott, p.467,.( = Coccochloris elabens Dr.

& Daily); Desikachary, p.140, pl.21, fig.8.

19593. Huber=Pestalozzi, p.l43. 1962,

Thallus gelatinous, amorphous, slimy, blue-

green or brownish; colonial mucilage diffluent, colourless,

or yellowish; cells ellipsoid, vate, or subeylindric,

densely arranged, 2=3.6 um in diameter, 4-8 um long,

blue-green to olive-green, finally granular. (pl.2, figel5).

Anjum 50, Aug.e.15;, 1977.

Habitats Aquatic (Frémys 1942; Gonzalves.& Joshi, 1943;

Skuja, 1949; Prescott, 1951; Huber-Pestalozzi,y

; 1962); epiphytic (Ghose, 1927¢); terrestrial.

Local distributions. Wheat field, Peshawar.

Soil depths 6 inch.

Geographical distributions Burma, Burope, India, North
; America, Pakistan,

2» Abhanothece gelatinosa (Henn.) Lemm., Des Phytoplan-

kton des Menam. Hedwigia, 48:126-139. 1910, 
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Prescott, “pe467, pl,.204, fig.&. 1951; Drouet

& Daily,p.69, f1g.98, 1956 (= Anacystis —

‘montana f. geletinose Dr. & Daily). —

Colan sphericch blue-greento brown, gelati-~

nous; cells ovate, carly spherical, 3.8-4 mm in diameter,

4e405 mm long; compactly arranged, blue-green(pl.2, in,

figl6).

Anjum 55, Sep. 10, 1977.

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Dry land, Peshawar.

Soil depths 6 inch.

Geographical distribution: Burope, India, North America,

Pakistan.

36 Abhancthece microscopica Naeg., Gatt. einzell. Algen.

59, pl.I,H. 1849, : , an

Prescott, pe467, pl.104, figs.9,10. 1951; Drouet

& Daily; p.18. 1956 ( = Goceochloris stegnina
Sprengel); Desikachary, p.142; pl.22; figs.4,55

9. 1959; Huber-Pestalozzi, p.143, fig.21. 1962.

Young thallus spherical, old amorphous, small,

gelatinous, upto 2 em. in diameter; cells oblong-~

cylindric, 4.5 zm broad, lt-2 times as long as broad,

sometimes with distinct individual hyaline sheath; cell

contents blusqgreen; finely granular. (pl.2, figel3, photo,8)

 



 

Anjum 54, Sepe 6, 1977. |

Habitats Aquatic (Rao, C.Be, 1936, 1938b; Frémy, 1942;

Prescott, 1951; Huber-Pestalozzi, 1962);

terrestrial (Rao, C.B., 1938a).

Local distributions Dry land, Peshawar. ... ......

Soil depths 2 inch. | i: aie

Geographical distributions Burcpe, Indie, orth, Americas

‘Pakistan.
e B

4. Aphanothece sixicola Naeg., Gatt. einzell. Algen,

59. 1849.

Prescott, pe468, pl.104, fig.l. 1951; Drouet

& Daily, pe3l- 1956 ( = Coceochlorig peniceystis
Dr. & Daily); Desikachary, p-138, pl.22,

figell. 1959. aré

Thallus mucilaginous,colourless, or yellowish;

cells cylindrical, with rounded ends, 1-2yam in diameter,

2=3-5 ~m longs, loosely arranged, solitary or in pairs,

seldom many in a homogeneous, amorphous, colourless

mucilage; cell contents pale blue-green (pl.2, tig.l4).

Anjum 177, Dec. 9, 1978.

Habitat: Aquatic (Prescott, 1951); terrestrial (Rao,

C.B.; 1936). ;

Local distributions Dry land, Kohat.

Soil depth? 2 inch. :

Geographical distribution? Burope, India, North America,

Pakisten.

 



 

APHANOCAPSA Naeg.

Gatt. einzell. Algen, 52. 1849. strigi.

Colonies free-floating » emorphous, gelatinous,

often a few centimeter in diameter; colonial mucilage

homogeneous, colourless or yellowish, cellsOften with

a thin more or less gelatinized individual sheath; cells

loosely arranged, mostly in pairs as a result: of:recent.

division; cell division in two. directions; cell contents

homogeneous or finely granular, pale gray=green tobright

blue-green; mannocytes present. 4

Key to the species.

1s. Goella. 4u0 fam WEOOM cecectcccsuccsa 2

1. Cells 2.5=4 pm broadeccecccccccce Ae montanes (3)

2. Cells with thick sheath.......e. A» banaresensis (1)

3. Cells without sheath.....sseecece Ae Littoralis (2)

i. Apbhanocepss banaresensis Bharadwaja, Myxophycese of

the United Provinces, Proc, Indian Acad. Scie,

By 2:96, fig. 1B, 1935. Desikachary, p.133,

ple22, fig. 8- 1959.

Thallus soft, spherical, hollow, irregularly

hyaline or cream coloured; cells oval or almost _

spherical, 4-6,2 mm in diameter; sheath thick, unlame-

liated, hyaline, élosely adpressed to the cells; upto

1 pm thick (pl.18, fig.200).

 



 

Anjum 185, Dee. 30, 1978. : : ad

Habitat: Aquatic (Bharadwaja, 1937); terrestrial.

Local distributions Sugar-cane field, Mardan.

Soil depths 2 inchs” é ms ries

Geographical distribution: India, Pakistan.©

2. Aphanocapse littoralis Hansg., Beitr. Zur Kenntnis der

Meeresaig; und Bact. F1.; Sitzb. K. Boehm. Gas.

Wisse, Math. Nat. Cl., 229. 1892.

Drovet & Daily, p.103, fig.248. 1956 ( = Ento-

physalis deuste Dr. & Daily); Desikachary,

pel3l; pl.2l, figsl. 1959.

Thallus gelatinous, amorphous , blue-green or

yellowish; cells spherical, or subspherical, 4-6 am in

diameter, single or in pairs, densely or loosely aggregated

(pl.2, fige17, photo, 10).

Anjum 127, June 22, 1978.

Habitats: Aquatic (Karsten, 1907; Iyengar & Desikachary,

1944; Parukutty, 1940; Venkataraman, 1957);

terrestrial.

Local distributions Rice field Methra, District Peshawar.

Soil depth: 3 inch.

Geographical distributions Burope, India, North America,

Pakistan. mee

3. Aphanoccapse montang Cramer in Wartmann and Schenk,
Schweiz. Krypto no. 134, 1862. 2

 

 



| Drouet & Daily, pe45, 1956 ( = Anacystis

montane f. montane Dr. &« Daily); Peeprerer>

pol35, pl.20, rig.bs T999S°"" Per PE™

Thallus amorphous, gelatinous, colourless or

yellow-green, blue-green or olive coloured; cells

spherical, 2,5=4 am in diameter, light blue-green or

yellowish, single or in pairs, mucilage oe

aiffluent (pl.2, fig.18). . le ue S iscime

Anjum 128, June 30, 1978. osvee Me ghouee 4

Habitats Bpiphytic(Banerji, 1936; Randhawa, 1936);

terrestrial. ;

Local distributions Rice field Methra, District Peshawar.

Soil depths 5 inch. gat

Geographical distributions Austria, India, North America,

Pakistan, Switzerland.

MERISMOPEDIA Meyen

N. Syst. & Pflanzen-Physologie, 3:440. 1839; in .

wiegmann, Arch. f. Naturgesch., 2:67. 1839. |-

i = Agmenellum Bréb., Mem. Soc. Acad. Scie,

} Art. & Belles. Lettres Falaise. 1839.

 

Colony plate like, quadrangular, becoming

distorted in age; cells ovate or spherical, in division

hemispherical, 4=16 or more, arranged in a homogeneous,

hyaline, mucilage; cells arranged loosely or compactly

in rows both transversely and longitudinally; cell

contents blue-green, rarely olivaceous or reddish, rerely

   



with: pseudovacnoles;)\in@ividual cell sheath indistinct,

usually confluent with the colonial mucilage; multipli-

eation by the division in two directions perpendicular

to the plane of colony « Sa

Key to the species

1. Cells loosely Arranged cecccccecoee Me punctata (2)

1. Cells COMPACtcceccocccsscceccvccses 2 sate nats

2. Celis 1.3«3 am BRONvee diweaore Me. tenuissima By

2. Cells 3~6.pam DrOadesececvcvcvccce Me glaves (1).

1. Merismopedia glauca (Ehrenbeg) Naeg., Gatt. einzell.

Algen, 55, pl.1D, fig.l. 1849. ;

Prescott, p.459, pl.101, figs. 2=4. 1951;

Tiffany & Britton, p.334) ple91, fig.1042. 1952;
. Drovet & Daily, p.86. 1956 ( = Agmenellum

aqusdruplicatum Breb.); Desikacharyy pel55,

ple29, fige5. 1959; Huber-Pestalozzi, p.160,

£1g¢-59- 1962.

Quadranguler colonies of mostly 16-64, rarely

more cells; cells ovate, spherical or hemispherical,

closely arranged, 3=6 am broad, cell contents bright

blue-green to pale blue-green, homogeneous (pl.2, fig.19).

Anjum 129, July 7. 1978; Anjum 129A, June 12, 1979.

Habitats Aquatic (Beck & Zah)bruehver, 1897; Turner,

1892; West & West, 1907; Crow, 1923; Banerji,

1936; Ganapathi, 1940; Skujay 1949; Prescott,

1951; Huber-Pestalozzi, 1962); terrestrial.

Local distributions Rice field Methra, District Peshawar.
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Soil depth: 1,2 inches. : et
Geographical distributions Burma, Europe, India, North

America, Pakistan.

2. Merismopedia punctate Meyen. in Wiegmann, Archiv, 2:67.
396 with ue iserane

Prescott,pe459, ph.102, f1g.10. 1951;Drovet

& Daily, p.86. 1956 ( = Agmenellum guadruplicatun
Breb.); Desikachary, pel55, pl.23,5 fig.5 & pl.29,

. £1g.6. 1959; HuberePestalozzi, pl.160, fige58.
1962.

Rectangular colony of 4=16=-64~128 ovate, or

spherical cells; colonies about 60 mm broad; cells loosely

arranged, sometimes in compact groups of 4-8 individuals,

groups widely separated within a broad gelatinous envelope;

cells 2.5=3.5 um broad; cell contents ‘homogeneous, pale

blue-green (pl.2, fig.20).

Anjum 42, July 8, 1977; Anjum 42A, Sep. 25, 1977; Anjum 423,

Sep. 26, 1977; Anjum 42C,y Sep. 30, 1977.
Habitats Aquatic (Crow, 1923; Ganapathi, 1940; Rao, C.S.,

1940; Singh, V.Pe, 1941; Prescott, 1951; Huber-

Pestalozzi, 1962); terrestrial.

Local distributions Wheat fields, Peshawar.

Soil depths 1,2, 3 and 4 inches. ‘ ‘

Geographical distributions Burope, India, North America,
Pakistan,

3- Merismopedig tenuissima Lemm., Beitr. Kennt. Plankto-

nalg., II, Bot, Centralbl. 76, 154. 1898. ©
Prescott, pe4599 plel00, figel7. 1951; Drouet

& Daily, p.86. 1956 (= Agmenellum quadruplicatua
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Bréb.)5Desikachary, pel545°ple29y figs? & pl.30,

figs.8-%. 1959; Huber-Pestalozzi, p.160, fig.57.

1962.

Colonies rectangular, 16-100 celled; cells
closely packed within a wide gelatinous envelope;

individual sheaths sometimes distinct; éells ovate or

spherica}, 1,3<2 (-3) mm broad; cell contents pale blue-

green or grayagreén, homogeneous (pl.2, fige21, photo11).

In the present study, however, cells wereCezmSpite

Anjum 85, Jan. 1591978. |! : .

Habitats Aquatic (Crow, 1923; Skvortzow, 1928; Rao, C.S.,

1940; Prescott, 1951; Huber=Pestalozzi, 1962);

terrestrial.

Local distributions Dry land, Dera Ismail Than:

Soil depth: 6 “inch. i?

Geographical distributions Burope, India, NorthAmerica,

Pakistan. "~

STICHOs1FHON Geitier

Kryptogamenflora, 143411. 1932.

Sporangia when young ellipsoid or pyriforn,

attached by means of a mucilaginous ‘foot, sometimes

growing elongate, contents dividing transversely to form

a row of endospores; fully grownsporangia elongate,

cylindrical or club=-shaped with 4-12 or sometimes more

endospores lying in a row, liberated by the gelatmization

TA 08<
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of the apex of the sporangiel wall. Represented bya

single species in N.W.F.P.

« Stichosiphon sansiberious (Bieron.) Dr. & Daily,

Butler Unive Studies, 103223 1952. f

Desikachary 5 P1765 Ple32s figs. 9-13 & p1.33y

figs. 8-10. 1959.

= Chamsesiphon gansibaricus Hieron. in Engler,
Pflanzenwelt Oestafr., cB. 1895. ‘

= Chamaesiphon filamentosa Ghose, Syst. Ecot.

Account of blue«green Algae from Lahore &

Simla, J. Linn. Soc. (Land .) Bote, 46. 337,

ple31, figel. 1924. es

= C. willei Gardner, Myxo. Purrto Rico,Mem.

N.Y. Bot. Gdns, 7134, ple?» Pige62. 1927.

= Stichosivhon filamentosus (Ghose) Geitler,

Kryptogamenflora, 412, fig.240. 1932.

= Se indicus Rao, C.B. Orth. mut. De Toni, J.

Rao, C.B. A new species of Stichosiphon (S.

indica sp. nov.), Proc. Indian Acad. Sei. B.,

23535, figs. 1-10. 1935.

= S. indica var. tenuis Gupte, A.B. A contribn-

tion to thealgal flora of Khajiar, Chamba

state, Himachal Pradesh, Proc. nat. Acad. Sci.,

India, 20(3)s109, figs. le3. 1950.

Plant microscopic, blue-green, olivaceous,
 



 

solitary, erect or curved, at first spherical, later

cylindrical, 3-7 pn broad, contents dividing into a

series of spherical, ovoid or eylindrical endospores;

endospores generally uniseriate sometimes multiseriate;

sheath hyaline, thin, somewhat stalked at the base and

attached; content blue-green, olivaceous, or rose coloured,

homogeneous (pl.18, fig.203).

Anjum 191, Jan. 6, 1979.

Habitat: Epiphytic (Ghose, 1931; Randhawa; 1936; Rao,

C.Bey 1935, 1936, 1938a,b; Fremy, 1942; Dr. &

Daily, 19563; Gupta, 1956); terrestrial.

Local distribution: Suger-cane field, Mardan,.

Soil depths 2 inch,

Geographical distributions Burma, Burope, India, North

America, Pakistan, Puerto Rico.

SXYNBCHOCOCCUS Naeg-

Gatt. einzell. Algen, 56.°1849,.

Celis solitary or sometimes 2 to 4; cells

seriately united as a result of cell division in one

plane; free~floating; cell oblong, or elliptical, without

sheath; cells contents pale blue-green or yellow, highly

granular. Single species was cultored from soils of

N.W.LPF.P. 5 sera > Apbpere2 o é

Le Synechococcus seruginosus Naeg., Gat. einsell. Algan,
6,1
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Prescott, p.467, pl.102, figse 6-8. 1951.

Cells solitary or in pairs, oblong to cylindric,

2=3 times their diameter in length, poles broadly

rounded, 7-15 pm in diameter, 14-25 mpm long (pl.18, fig.

204). : K -

Anjum 190; Jans 45 1979. .

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distribution: Sugareeane field, Mardan, =

Soil depths 3 inch.

+ aei o
e

I

Geographical distribution: North America, Pakistan.

SPIRULINA Turpin a

In Dict. Sei. nat. de Levrault, 50309, 1829, —

= Arthrospire Stizenb. Spiruling and Arthrospire,

Hedwigia, 1832. 1852.

Trichomes cylindrical, without sheath, loosely

and regularly coiled, usually of relatively large diameter

and also large spirals, with comparatively short and fewer

coils; crossewalls distinct or indistinct, sometimes

granular, sometimes scarcely discernible; cells quadrate

or little longer than wide, apices slightly or not

tapering, terminal cell rounded, calyptra absent,The

species with distinct crossewalls were put inArthrospirs,

while those with indistinct: in spiruling formly.

Recently experimental studies have shown that this



 
  

66

distinction is. artificial (Huber-Pestalozzi, 1962).

Key to the species

1. Cross-walls distinct...ccccccsseee 2
le Cross-walls SRENNEEESS cb cvanenceks 3

2. Trichomes 2.53 mm thick, reg-.

ularly cOiledsssecessccceceeeee Se gomontiana (1)
2. Trichomes 5-6 pm thick, loosely é

COLCAeesccccceescsesseceeseces Se massartii (3)

2. Trichomes 6-8 mm thick, regu-

larly cOlledessecscvscccsecvece Se platensis (5)

3- Distance between spirals 3=5 um... S. meneghiniana (4)

3 Distance between spirals 17-22 um. S. laxissima (2)

1. Spirulina gomontians (Setchell) Geitler in Pascher's

Suesswasserflora, 123344. 1925.

Prescott, p.48l, pl.108, fig.21. 1951;

Desikachary, p.192. 1959; Huber-Pestalozzi,

Pe224- 1962.

= Arthrospira gomontiena Setchell, Bull.

Torrey. bot. Cle, 222430, 1895,

Trichomes free-swimming, 2.53 um broad,

attemmated at the apices, regularly spirally coiled,

spirals 6 um broad, 16-18 um distart; cells 4-5unm

long, pale blueegreeny cross-walls distinct, commonly

granulated (pl.2, fig. 23).
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Anjum 176, Dee. 8, 1978.

Habitats Aquatic (Prescott, 1951; Huber-Pestalozziy 1962);

terrestrial. ; 78204,

Local distributions Dry hill, Abbottabad.

Soil depth: 6 inch.

Geographical distributions Europe, North America, Pakistan.

2e Spirvline laxissimg West, G.S.s; J. Linn. Soc. (Lond.)

Botes 385 785 ple9y figs6s1907.

Prescott, ps480, pl.l07, fig.17. 1951;

Desikacharys pe196, pl.36, fig.5. 1959; Huber-

Pestalozzis p.e226, fig.164, 1962.

Trichomes 0,7=0.8 um broad, blue-green, spirals

very loose, but regular, 4.5=5.3 um broad; 17<-22 um

distant from each other; end-cells rounded, obtuse;

cross-walls indistinct (pl.18, fig.209).

Anjum 189, Jans 1, 1979.

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Sugerecane field, Mardan.

Soil depth: 1 inch.

Geographical distributions Burope, India, North Anerion,

Pakistan, ty

3. Spirulina massartii (Kuff.) Geitler, in Pascher's

Suesswasserflora, 12:346,. 1925.

Desikachary, pel9l, ple35, figs 09,10, 1959.
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= Arthrospirs massartii Kuff. Contribution a

l'etude Flore Algologique du Luxembourg

meridional, II, Ann. biol. lacustre, 7:264,

fig.16. 1914.

Trichomes cylindrical, loosely coiled; eclls

5-6 um broad, 2=4 mm long; spirals 28 um broad, distance

between spirals 60-90 nm; cell contents greyish blue-

green; endecell rounded-conical, cross-walls distinct, —

not granulated, no gas-vacuoles (pl.2y fig.s22).

Anjum 49, Aug. 8, 1977.

Habitats Terrestrial.

Local distributions Dry land, Peshawar.

Soil depth: 2 inch.

Geographical distributions Burope, Pakistan.

4. Spiruline meneghiniang Zanard ex Gomont, Monogr.

OseMarices, 250, pl.7y figs28. 1892.

Desikacharyy, p.195, pl.36, fig.8. 1959; Huber-

Pestalozziy pe226, fig.163. 1962.

Trichomes 1.2=1.8 mam in diameter, flexible,

irregularly spirally coiled, bright blue-green, forming

a thick blue-green thallus; spirals 3.2<5 aeeek and

3=5 mm distant from each other; cross-walls indistinct

(ple18, fig.210).
Anjum 189, Jen.3, 1979; Anjum 189A, Jan. 6, 1979;



 
  

Anjum 189B, Jan, 1251979.

Habitats Aquatic (Banerji, 1938); terrestrial.

Local distributions Sugar cane fields, Mardan,

Soil depths 1,2 and 3 inches. ' pee

Geographical distribution: Europe, India, Pokdgten>

e Spirulina sitieieal (Nordst.)Geitler, in Keiaati

Suesswasserflora, 12:344- 1925.

Desikachary, Pel90, ple35, fige2- 1959; Huber=

Pestalozzi, pe225y figsel56, 159. 1962. _

= Arthrospire platensis (Nordst.) Gomont,

Monogre Oscillari¢esy 2475 Ple7» f1g027«

1892.

Thallus blue=green; trichomes slightly constri-

ected at the crossewalls, 6-8 pm broad, not attenuated at

the ends or slightly attenuated, regularly spirally

coiled; spirals 26-36 um broad, distance between spirals

43-57 um; cells quadrate or shorter than broad, 2-6 um

long, ecross-walls distinct, granulated; end-cells broadly

rounded (pl.18, fig.s2ll, photo, 12).

Anjum 188, Jen.l, 1979; Anjum 188A Jan. 10, 1979.

Habitats Aquatic (Biswas, 1927, 1942; Randhawa, 1936);

terrestrial. .

Local distributions Sugarecane fields, Mardan.

Soil depth: 4,5 inches.



 
  

 

Geographical distributions Buropey India, Pakistan,

Sri Lanka.

_ OSCILLATORIA Vaucher
Hist. Confe, 165. 1803. ;

Trichomes solitary, or forming cxpaued plant

mass, or slimy layers on submerged objects, or on the

bottom or on dry or moist soil; sheath mostly absent,

rarely a very delicate sheath may present at+hormogones

stage; trichomes streight, twisted and entangled;motile,

showing oscillating or gliding movements, especially

active in the anterior portion of the trichome; trichomes

end distinctly marked, pointed, bent like a sickle, or

coiled in screw-like manner, or may be smoothly rounded

or swollen and capitate; calyptra present or absent; _

cells mostly shorter than wide , but may be quadrate or

longer than broad; with or without constrictions at the

cross-walls; septa granular or not; hormogones formed

by the division of trichome.

Key to the species

1. Trichomes constricted at the

CPOSs=Walls ssscecceesccccccecsesees 2

1. Trichomes unconstricted at the ergLicige

CROSS@Wallsccececesecscceceoeceses 7 axgndj

2. Trichomes distinctly constri-

ected at the cross-wallse.cesceee 3
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2. Trichomes slightly constricted

at the cross=wallsececccccsscccsee 4

3e Trichomes 3 Mm DPOAd sececoeccccces Os Loreaus (10).

3e Trichomes 5=7 jam broad..ecccccccee Os Lacustris (13)

4. Endwcell capitates..ss.s.eeccees QO. gmoena (3)

4. End=cell not capitatescseccssseos 5

5. Apices attenuatedsscecssccccceseee 6

5. Apices not attenuated ..sesceeseeee O- tenuis (22)

6, Trichomes 3=5 pm broadececseceee O- Lacte-virens (12)

6. Trichomes 5.5=8 pm broad.eseseee Oe Cortianga (8)

7. Trichomes 16-60 pm broad .sseceeceee Oe princeps (16)

7 Trichomes narrower. .sedecesccccece 8 |

8. Endecell capitatecs.ccccceccsece 3

8, End=cell not capitate. .ccocceces 13

9. Trichomes not attenuated at the

OpLede sUSee LEU SUUTA, OU oe eV Seee De Inten (15)

9. Trichomes attenuated at the apices. 10

10. Trichome ends bent inscrew-

Like mannereseescveevececceeece Of splondida (20)

10, Otherwisesccccccccccccccvccccee Li i

ll. Gas-vacuoles absentecccccccccccce Oe anguing (5)

ll. Gasevacuoles presenteccceccesecee 12

12. Trichomes 202-5 mm broadecsesee Oe prolifics (17)

12. Trichomes 4-6 am Droad cocccecee De agardnid (12)

(12. Trichomes 6=8 mm broadseccccces Qe rubescens (ig)  



13. Trichcmes 1-2 um broad. scacee 14

13- Trichomes broader.ssccccsccccese 15 »

14. Septa granulated...ccccccccese O- guadripunctulata (18)

14, Septa not gramlated...e.sse0 O. acutissima qv)

15. Trichomes 11=20-(22) um : 5 Epa
DFO sessesesesseesesesceeeevee Oo Limoss (14)

15 Trichomes narrowesessecccsesece 16

16. Septa sranulatedssserereceeee 17

*

16. Septa not gramulated...ccceese 19 F ;

17, Two granules at the septa....+. O. ampbibia (4)

17. Many gramlesat the septacecece 18

18, Trichomes 4=6 um broad.seceoee O- Lormosa (11)

18, Trichomes 10-17 mm broad...e. O. curviceps (9)

19. End=cell acutewconlaleesesssese Oe animalis (6)

19. Endecell rounded.cccesccccessee 20

e
e

20, Trichome ends bend in a screw-

like MMM. 5060560 HUTTE EF 2. terebriformis (23)

20, Trichome ends straight or

S
e
e
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C011OD FETS dc Sete séct eee CES 21

21. Trichomes 2,8=3 mm broad....... 9. articulats (7)

21. Trichomes 5-6 im brOad scccscces Oo sgubbrevis (21)

1. Oscillatoria acytissima Kufferath, Contribution a

ltetude Flore algologiques du Luxembourg

meridionale, II, Ann. biol. Lac. 7: figs 15.

1914,



 

  

b
Prescott, Pe484, pl.109, figel. 19513 Desika-

charys pe237« 1959; Huber=Pestalozzi,y p.232.

(1962. $6 "i a eGiis

Trichomes free-floating or forming gelatinous

and leathfy, blue-green thallus; trichomes at the ends

attenuated and curved, unconstricted at the crossewalls,

4.e5=2 nm in diameter; cells 27 ym long; end-cell acute-

conical, calyptrate; septa not gramlated (play, f1z.216).

Anjum 186, Dec. 315, 1978; Anjum 186A, Sane, 1979.

Habitats: Aquatic (Skuja, 1949; Prescott, 1959);

terrestrial.

Local distributions Sugar-cane fields, Mardan,

Soil depth: 1 and 2 inches.

Geographical distributions Burma, Burope, North America,

Pakistan,

2. Oscillatorig agardhii Gomont, Monogr. Oscillarices,

205. 1892.

Prescott, pe484, pl.108, figs.15, 16. 1951;

Tiffany & Britton, p.346, pl.94, fig. 1082.

1952; Desikachary, p.235. 1959; Huber-

Pestalozziy pe240, fig.190. 1962.

[a8

Trichomes interwoven forming a bundle or a

leathry; blue-green, free-swimming thallus; trichomes

straight or somewhat curved, not constricted at the septa,
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gradually attenuated at the apices; cells 4-6 mmbroad,

mostly shorter than long, quadrate, 2.54 um long, ©

granulated at the septa, with gasevacuoles; end cells

convex, sometimes bluntly conical, or more or less

pointed with a convex calyptra, seldom capitate (pl.s2, -

fig.29).

Anjum 149, Sep. 30, 1978. Mo

Habitats Aquatic (Crow, 1923b; Rao, C.Bey 1936; Ganapathi,

1940b; Biswas, 1942; Singh, V.P., 1941; Prescott,

1951; Huber~Pestalozzi, 1962); terrestrial (Skuja,

1949).

Local distributions Dry land, Poshawars

Soil depths 3 inch. :

Geographical distributions Burma, Burope, India, North

America, Pakistan, Sri Lanka.

3. Osciilatoria. amoena (Kg.) Gomont, Monogr. Oscillarices,

225, ple7y figs 9+ 1892. :
Prescott, p.484, p10109, figs.2—4. 1951;

Tiffany & Britton, p.344, _ ple93, fig.

1073. 1952; Desikachary, P2230, pl.40, figel2.

1959.

Thallus more or less blue»green; trichomes

straight, slightly constricted at the crossewalls, ends

gradually attenuated, 2.5<5 pm broad, dull blue»green;
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cells nearly as long as broad, 2.544 um long, septa ©

granulated; end cells capitate, broadly conical, with

calyptra (pl.19, fig.217). + *sshawat

Anjum 192, Jan. 10, 1979.

Habitats Aquatic (Skuja, 1949; Prescott, 1951); terrest-

rial (Skuja, 1949).

Local distribution: Sugarecane field, Mardan. =

Soil depth: 1 inch. 2 a ig

Geographical distributions Sarnes Burope, North America,

“"" Pakistan. 5 :

4. Oscillatoria amphibig Ag., Aufzaehlung ete., Flora,
108632. 1827.

Tilden, p.66, figs. 18 A-E. 1937; Prescott,

pe485, pl.109, fig.6. 1951; Desikachary, pe229,

pl.37, fig.6. 1959; Huber=Pestalozzi, p.231l.

1962.

Thallus deep blue-green; trichomes straight,

not attenuated at the apices, not constricted at the cross-

walls; cells 2=3 (3.5) mm broad, 2=3 times longer than

broad, 4=8.5 um long, with two granules at the septa; end

cell not capitate, rounded, calyptra absent; cell contents

pale blue=green (pl.2, fig.34).

Anjum 134, July 18, 1978.

Habitats Aquatic (Martens, 1870; Prain, 1905; Bruhl &  
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Biswas, 1922, 1926; Prescott, 1951); terrestrial

(Biswas, 1925; Banerjis 1938).

Local distributions Rice field Methra, District Peshawar.

Soil depth: 6 inch. _ aaa

Geographical distributions Burma, Europes india, apie

America, Pakistan. ;

5. Oscillatorisa anguing (Bory) Gomont, Monogr. Oscilla -

riées, 214, pl.6,5 fig.l6. 1892.

Prescott, p.485, p1.108, fig.24. 19515

Desikachary, pe210, ple38, figell. 1959; Fritsch,

pe808, fig. 308B. 1959; Huber=Pestalozzi, p.230.

1962.

Trichomes entangled and interwoven forming

dark blue-green mass; trichomes straight, at the ends

spirally coiled and distinctly attenuated, not constricted

at the crossewalls; cells (5)-6-8 mm broad, 1/6-1/3 as

long as broad, 1.65«2.5 mm long; cross-walls sometimes

granulated; end cell capitate, with slightly thickened

membrane (pls2, fig.26).

Anjum 70, Oct. 3ly 1977.

Habitats Aquatic (Lemmermanny 1907; Prescott, 1951);

terrestrial (Rao, C.Bey 1937b, 1938asb; Rao,

C.8., 1940). Se oe
Local distribution: Dry hill, Kohat.

Soil depths 6 inch.

 



 
 

 

  

7
Geographical distribution: Europe, India, North America,

Pakistan.

at ‘* & 2 5 Sard.)

6» Oscilistoria animalis Ag-, Aufzaehlung, Flora 10:632. _
1827.

Desikachary, po239y ple40, fige4. 1959; Huber=

Pestalozziy pe2326 19626 ated reight or

Thallus dark blue~green; trichomes straight,

unconstricted at the crossewalls, slightly attenuated and

Gent at the ends; colis 3-4 pm broad, mostly shorter,

upto + as long as broad, seldom longer, 1.6=5 um long,

not granulated at the septa, blueegreen; end cell pointed-

eonical or Ge, without calyptra, not capitate (pl.2,

fig.32).

Anjum 15, Feb. 8, 1977.

Habitat: Aquatic (Ghose, 1927a; Biswas, 1942); epiphytic

(Rao, C.B. 1937); terrestrial (Biswas, 1925;

Rady C.Bey 1938).

Local distribution: Dry land, Peshawar.

Soil depths 4 inchs

Geographical distribution: Burma, Burope, India, Pakistan,

Sri Lanka.

7+ Oscillatoria erticulate Gardner, Mem. New York Bot.

Gardes 7434) ple?» fig.64s 1927. .

Prescott, pe4865 pl.107, fig.22. 1951; Tiffany



 

 
 

& Britton, p.347y pl.94, fig.1090. 1952;

Desikachary, p.216. 1959.

2 Oscillatoria grunowiana var. articulate ined:

Drouet, Brazilian Myxophyceae, I, Amer. J. Bot.

243608, fig.5. 1937-6

Trichomes ouittasy or ageregateds straight or

coiled, unconstricted at the cross-walls, crose-walls

conspicuously thickened, as much as the length of the

cell cavity; trichomes not attenuated at the apices; cells

2.8=3.2 um in diameter, quadrate or 0.3-0.5 um as long

as broad; end cell rounded, not c@ itate, without a

calyptra (pl.19, fig.218).

Anjum 193, Jan. 105 1979.

Habitat: Aquatic (Rao, C.B., 1938b); terrestrial.

Local distributions: Sugarecane field, Mardan.

Soil depths 1 inch.

Geographical distribution: Europe, India, North & South

Ametica, Pakistan.

8, Oscillatoria gortians Menegh., ex Gomont, Monogr.

Oscillariees, 231, pls7, fig.17. 1892.

Desikacharyy Pe233y ple38y fig.l4s 195%.

Thallus dull blue-green, trichomes straight,

slightly constricted at the crossewalls, 5.5-8 am broad,

gradually tapering towards the apex, bent, not capitate,
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blue=green; cells as long as broad or longer or shorter

than broad, 5.4=6.2 mm long; at the ends upto 14 um

long; septa not grariulatea; end cell obtuse, without

ealyptra (pl.19, fig.219).

Anjum 194, Jan. 11, 1977; Anjum 194A, Jan. 15, 1979-4

Habitat: Aquatic (Martens, 1870; Crow, 1923b; ‘Yoneday >.

1938; Raoy C.S.y 1940); epiphytic (Prain, 1905);

terrestrial. :

Local distribution: Sugar-cane fields, Mardan,

Soil depths 2, 3 inehes «

Geographical distributions Burope, India, Japan, Pakistan,

"Sri Lanka.

9e Oscillatoria curviceps Age, ex Gomont, Monogr. Oscilla-

Tices, 213, pl.S, figsl4. 1892.

Prescott, pe487, pl.108, figs.17,18. 1951;

Tiffany & Britton, pe334, pl.94,y fig.1081.

1952; Desikacharys pe209, pl.389, fige2. 1959.

Trichomes forming an expanded plant mass, light

or dark blue-green; trichomes more or less straight, bent

at the end or spirally coiled, not constricted at the cross-

walls, not or very slightly attenuated at the apices;

cells 10-17 um broad, 1/6-1/3 as long as broad, 2-5 um

long, cross=walls sometimes granulated; end cellflat-

rounded, not capitate, calyptra absent (pl.2, fig.36,

photo, 13).
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Anjum 132, July 13, 1978; Anjum 132A, July 18, 1978.

Habitat: Aquatic (Lemmermann, 1907; Prescott, 1951);

terrestrial, : 19 »

Local distributions Rice fields Methra, District Peshawar.

Soil depths ly 2 inches.

Geographical distributions Europe, India, North America,

" Pakisteny Sri Lanka. a

10s Osciliatorisa foreaui Fremy, Cyanophycees de l'inde
Meridionaley Blumea, Suppl. II. Jubilee, Vol., .

Pe239 fige2. 1942.

Desikachary, pe219,y ple40, fig.18. 1959.

Trichomes elongate, bent or suberect; apex

gently curved, distinctly constricted at the cross-walls;

cells 3 mm broad, 4 as long ss broad, cell contents blue-

green, somewhat granular; apex not attenuate; end cell

obtuse-conical, not capitate; calyptra absent (pl.2,

fig.27).

Anjum 97, Feb. 8, 1978.

Habitats Aquatic (Fremy, 1942); terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depths 3 inch.

Geographical distribution: India, Pakistan. |

ll. Oscilletoria formosa Bory, Dict. Class. athist. nate,

123474. 1827; Gomont, Monogr. Oscillarieces,
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230) ple7» figsl6. 1892. omy trichopes

Prescott, p.487, pl.109, figs.10,11. 1951;

Smith, pe278, fig.161A. 1955; Desikachary -

Pe232y pl.40, figel5. 1959; Huber-Pestalozzi,

Pe231. 1962. ; Ss} end

wit

thallus blue-green; riches straight aa

rather firm, slightly or unconstricted at the crossewalls,

4-6 um broad, bright blue-green, attenuated at the apices

and bent; cells nearly quadrate, upto + as long as broad,

2-5-5 mm long, septa sometimes obtuse, without calyptra,

not capitate (pl.2, fige3l, photo, 14).

Anjum 60, Oct. 3, 19776

Habitats Aquatic (Martens, 1870; Sehmidle, 1900; Bruhl

& Biswas, 1922; Biswas, 1926, 1942; Dixit,

1936; Rady C.Be, 1937a; Prescott, 1951; Gupta,

1956); epiphytic (Parukutby, 1940); terrestrial

(Rady C.Bey 1938ayb; Racy CoS.y 1939, 1940;

Skuja, 1949).

Local distribution: Dry land, Peshawar.

Soil depth: 4 inch.

Geographical distributions Burma, Burope, India, North

Americay Pakistan.

12. Oscilleatoria laete-virens (Crouan) Gomont,y Monogr.

Oscillariées, 2265 ple7, figsll. 1892.

Desikachary, pe213. 1959.
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Thallus thin, membranous, green; trichomes

yellowish-green, straight, fragile, slightly constricted

at the crossewalls,apices attenuated, undulateorbent,

3-5 um broad; cells nearly as long as broad, 2s565 um

long, sometimes granulated at the cross-walls; end cell

not capitate, more or less obtuse or conical, without

calyptra (plel9, fige229). er pai, 196

Anjum 195, Jan. 13, 1979.

Habitats Aquatic (Biswas, 1926); terrestrial (Skuja,

1949).

Local distributions Sugar-cane field, Mardans

Soil depth: 1 inch.

Geographical distribution: Burma, Europe, India, Pakistan.

13. Oscillstoris lacustris (Klebs.) Geitlery Cyanophyceae,

In. Ae Pascher, Die Suesswasserflora Deutsch-

land, Oesterreichs und der Schweiz. Haft, 12:

362 19256

Prescott, pe488, pl.109, fig.l5. 1951; Huber=

Pestalozzi, pe234,y f1ig.176. 1962.

= Trichodesmium lacustre Kleb., Gasvacuolen, ein

Bestandtheit Zellen der Wasserbluethebildenie

Phycochromoceen, 80:241=282, plese 1895.

Thallus froo-floating; trichomes straight, in

bundles, distinctly constricted at the crossewalls, not
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tapering towards the apices; cells compressed globose

or barreleshaped, sometimes semiquadrate or little

longer or shorter than broad, 5=7 wm in diameter, 3-7 um

long, contents with many pseudo+vacuoles; endcell =.

broadly rounded, not calyptrate (pl.19, figs221).. 9 >

Anjum 1965 Jan. 16. 1979. § >tt 7514

Habitats Aquatic (Preseott, 1951; Huber=Pestalozzi, 1962);

terrestrial. $2 aws

Local distributions Sugar-cane field, Mardan.

Soil depth: 2 inch.

Geographical distribution: Burope, North America, Pakistan.

14, Oscilletoria limose Ag. ex Gomont, Monogr. Oscillari-

es, 210, pl.6y fig.l3. 1892.
Tilden, p.67, figs19A~D. 1937; Prescott, pet89,

pl.109, -ig«17, 1951; Tiffany & Brittony p.342,

fige1976. 1952; Desikachary, P2206, ple42y,

figell. 1959; Huber=Pestalozzi, pe2335 cig.l74.

1962.

Thallus dark blue-green to brown; trichomes

rarely solitary or loosely entangled among filamentous

algae, more or less straight, dull blue-green, brown or

Olive-green, not constricted at the cross-walls, 1l=20

(22) pm, commonly 13-16 pm broad; cells 1/3=1/6 as long

as broad, 2=5 pm long, cross-walls freqently granulated;  
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end cell flately rounded with slightly thickened membrane |

(ple2y figs3Ode «. , Ske -Pigfan}

Anjum 133, July 17,5 1978... te 29525

Habitats Aquatic (Martens, 1870, 1871; West, 1902; Prain,

1905; Biswass 1926, 1929, 1942; Rao, C.B., 1938b;

Ganapathi, 1940; Skuja, 1949;a 19515

Huber-Pestalozzi 1962); terrestrial. eee

Local distributionsRice field Methra, District ‘Peshawar. |
Soil depths 5 inch. :
Geographical distributions Burma, "Rabopes Indie, Mieelaya;

North America, Pakistan,

Sri Lanka.
=i +}

15. Oscillatoria lutea Agardh (vide, Baker & Bold, 1970).

Baker & Boldy Pe42s figs95-97. 1970.  
Trichomes yellowish-green, curved, in fasdeles,

unconstricted at the cross-walls; cells 5-7 yum in diameter,

1-4 wm long; apical cell rounded or capitate, gas-vacuoles

Anjum 46, July 26, 1977.

Habitats Terrestriel (Baker & Bold, 1970).

Local distributions Dry land, Dera Ismail Khan. ~

Soil depths 1 inchs.

|

of sparse occurrance (pl.2, fige24). ee

Geographical distributions. North America, Pakistan.

Os =Fseta Sy 28

16. Oscillatoria princeps Vaucher, ex Gomont, Monogr.
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Oscillarises, 206, pl.6, fig.9. 1892.

Prescott, p.489, pl.1lO; fig.ls 1951; Tiffany

& Britton p.334, pl.93, fig.1080. 1952;

Desikachary, pe2l0, pl.37>5 figs. 1, 10. 1959;

Huber-Pestaloazi, Pe234y fig.1756 1962. ;
a8»

Trichomes solitary,or looselyentangled: forming

small floating plant masses; trichomes blue+green, more

or less brownish, violet, reddish or blackegreen in

colour, mostly straight, unconstricted at the cross-walls,

septa not granulated, very slightly or attenuated at the

apices and bent; cells 16-60 mm broad, commonly 25-60 pm

broad, 1/1l+1/4 as long as. broad, 3.5+7 mm longs without

or with slightly thickened membrane; cell contents densely

granular (ple2y fig.35, photo,15).

Anjum 131, July 12,°1978; Anjum 131A, July 13, 1978.

Habitats Cosmopolitan, often forming mats on wet or dry

soils.

Local distributions Rice fields Methra, District Peshawar.

Soil depths 1, 2 inches.

Geographical distributions World wide.

17. Osciliatoria prolifies (Grev.) Gomont. Monogr.

Oscillarices, 2055 pl.6, fig.8. 1892. 5

Prescott, po490s ——s figs.253- 1951;
® #eo

Desikachary, Bo234% Huber-Pestalozzi, Pe240,  
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fig. 189. 1962. : se8 sonte

= Lyngbya prolifica Grev. (vide, Huber=) ©.

Pestalozzi, 1962). =. » n @ither side

Trichomes ahd or curved, unconstricted

at the septa, gredually ‘attenuated at the ends, 20205 pm

broad, seldom single, mostly ‘forming purple red, irregular

groups, or bundles; cellsnearly qustrate. or long; ten

shorter than broad, 4-6 pa long; septa often “granulated,

gas-vacuoles present; end cell capitate, calyptrate

(ple19y fig.222). . he
Anjum 198, Jan. 16, 1979; Anjum 198A, Jan. 20, 1979.

Habitats Aquatic (Raoy CsBsy 1938a; Prescott, 1951;

Huber=Pestalozzi, 1962); terrestrial.

Local distributions Sugarecane fields, Mardan.

Soil depths 1,2 inches...

Geographical distributions Burope, India, North America,

Pakistan.

18. Oscilistoris guadripunctulats Bruhl & Biswas, Algae
of Bengal Filter Beds, J. Dept. Sci., Culcutta

Unives 4855 plély fig.6. 1922. the

Desikachary,y p+227y ple37y figs5. 1959.0.

Trichomes curvedy or neariy straight,elesely

associated into @ delicate, pale greenish blue membrane,

1-1.5 um in diameter; cells 3.5=-5 pm long, 2-4 aimee as
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long as broad, unconstricted at the cross=walls, contents

minutely granular, transverse walls rather obscure;marked

by a pair of somewhat larger granules on either side

(p1.19, £4¢.223) 6

Anjum 197, Jans 165 1979. -

Habitats Aquatic (Bruhl & Biswas, 1922); epiphytic (Rao,

C.B.y 1937b); terrestrial (Raoy C.Bs; 1938a)...

Local distributions Sugar-cane field, Mardan. .

Soil depths 3 inch. ee é

Geographical distributions India, Malesia, Pakistan.

19. Oscillstoria rubescens DC., Notice Sur ls Matiere qui

eOlora en rouge la lac de Morat un printenmps

de 1625, Mem. Soce Phys. Se. Hist. Nat. Geneve,

3(2)829. 1825; Gomont, Monogr. Oscillarides,

204, pl.6,y figs. 6,7. 1892.

Tilden, pe408, figs.25ly l-5, 255, 256. 1927

Prescott, plel07, fige2l. 1951; Desikachary,
pe235y ple42y figel2. 1959; Huber-Pestalozziy

pe238, fig.188. 1962. .ee

Trichomes straight, not constricted at the.

eross-walls, sometimes forming purple red or violet,

free=swimming bundles, at the ends generally attenuated;

cells 6=@8 mm broad, 1/2=1/3 as long as broad, 2-4 num

long, often granulated at the septa, with gas-vacuoles

(pl.2, fig.25).
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Anjum, 14, Febs 2, 1977. 32 + 1951

Habitats Aquatic (Crow, 1923; Prescott, 1951; Huber-

Pestalozzi, 1962); terrestrial (Rao, C.B.,

1937b, 1938a). F

Local distributions Dry land, Peshawars= = #9

Soil depths 1 inch. mer rakista

Geographical distributions Burope, India, North America,

ron Pakistan, @ri lene,=

20. Oscillatoria splendida Grev., ex Gomont, Monogr.

Oscillariées, 224, ple7y figss 7,8./1892.

Prescott, ps49ly pl.llO, figs .5=7.°1951;3

Tiffany & Britton, p.346, pl.94, figs. 1085,

1086. 1952; Desikacharyy pe234y ple37, figse7,

8; pl.38, fig.lO and pl.40, fig.ll. 1959; e

Huber=Pestalozzi, pe237y fig. 187. 1962.

Thallus brilliant blue-green or olive=green;

trichomes straight or curved, unconstricted at the cross-

walls, gradually attenuated at the ends, 2=3 um broad;

cells 2=4 times longer than broad, rarely quadrate,

3-9 pm long; septe often granulated; ends more or less

bent, sometimes screwelike or a sickle; end cells capitate,

rarely rounded, mostly without calyptrea (pl.19, fig.224).

Anjum 199, Jan. 18, 1979.

Habitats Aquatic (Bruhl & Biswas, 1922; Banerji,1938;
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Biswas, 1942; Skuja,y 1949; Prescott, 1951;

Huber=Pestalozziy 1962); terrestrial.

Local distributions Sugar cane fieldy Mardan. ©.

Soil depths 4-ineh. §, ; 29 fig.io74,

Geographical distributions Burmay Buropey India; North..

America, Pakistan.—

21. Oscillatoriga subbrevig Schmidle, Bngler's Bot. Jahrb.,

30592435 ple4y figse7s 1901. oustricte

Prescott, pe49ly pisl07, figs23s 1951;

Desikachary, ps2075 pl.37, fige2 & pl.405

fig.l. 1959; Huber=Pestalozziy ps229s 1962.

Trichomes solitary, nearly straight, not

tapering towards the apices, unconstricted at the cross-

walls; cells 5-6 pm broad, le2 pm long; cross-walls not

granulated; end cell rounded, ‘calyptra absent; cell

contents pale grey-green (pl.2, fig.33, photo 16).

Anjum 135, July 20, 1978; Anjum 1354, July 22, 1978;

Anjum 185B, July 30, 1978. ne
Habitats Aquatic (Prescott, 1951); terrestrial (Singh,

VePey 1941).

Local distributions Dry land, Bannu; Rice fields Methra,

District Peshawar. e .

Soil depths 4, and 6 inches. : a

Geographical distributions Burope, Indias North America,

Pakistan.

he  



 

22¢ Oscillatorig tenyis Ags, ex Gomont, Monogr...

Oscillariges, 2205 ple?, figs.2,3. 1892.

Prescott, pe491, pl.110, figs.859,14. 1951;

Tiffany & Britton, p.346,.pl1.93, f1g.1074.

1952; Desikacheary, pe222,y pl.42, figsl5. 1959;

Huber=Pestalozzi, pe234y fig180. 1962.

Thallus thin, blue-green, or olivesegreen, |

slimy; trichomes straight, fragile, slightly constricted

at the cross-wallis; 4-10 om broad, blue-green, sometimes,

bent at the ends, not attenuated at the apices, not

capitate; end cell more or less hemispherical with

thickened outer membrane;cells upto 1/3 as long as

broad, 2.6=5 um long, at the septa mostly gramlated

(pl.19, fige225).«

Anjum 2025 Jane 21, 1979; Anjum 202A, Jan. 305 1979.

Habitats Aquatic (Bruhl & Biswas, 1922, 1926; Ghose,

1927e; Banerji, 1938; Rao, C.Bsy 1937b, 1938b;

Frémy, 1942; Skujay 1949; Prescott, 1951; Huber-

Pestalozzi, 1962); terrestrial.

Local distributions Sugarecane fields, Mardan.

Soil depths 1, 3 inches.

Geographical distributions Burma, Europe, India, North

America, Pakistan,Sri ‘Lanka.

23+ Oscillatoria terebriformis Ags, ex Gomont, Monogr.



 

Oscillariges, 2345 ple?» fig+24~- 1892.

Tilden, p.498, figse 251, 13-15. 1937;

Prescott, p.e492y plel07, figse25, 26. 1951;

Desikacharyy, pe217, pl.38, fig.16~. 1959... Ri”

is

Thallus dull blue; trichomes end bent ina

screw-like manner, slightly attenuated at the ends, not

constricted at the cross-walls; cells 4-6.5 pm broad;

25-6 pm long; end cell rounded, not capitate, calyptra

absent (pl.2, fig.28, photo 17).

Anjum 13, Jan. 25, 1977; Anjum 13A, Feb. 9, 1977; Anjum

13B, March 15, 1977; Anjum 13C, March 19, 1977.

Habitats Aquatic (Ghose, 1919; Biswas, 1934; Rad, C.Bey

1936, 1938b; Rao, C.S. 1940; Prescott, 1951);

terrestrial (Singh, aesRas, C.S., 1939).

Local distributions Dry lands, Bannuy Peshawar; Maize

fields, Mardan.

Soil depths 1,2,3 and 4, inches.

Geographical distributions Burope, India, North America,

Pakistan.

PHORMIDIUM Kg.

Phyc. gen. 190. 1843. : :

Thallus consisting of simple, unbranched

filaments forming a gelatinous and leathery stratum,

attached by the lower side, or floating in water with

 

 



 

 

a
torn margins, sheath present, more or lessfirm, sometimes

agglutinated, sometimes partly diffluent, thin, colourless;

trichomes cylindrical, constricted at the cross-walls
in some species, often attenuated at the apices, strai-

ght or bent, but never regularly spirally coiled; cells

shorter than wide, or quadrate or sometimes longer than

broad; apical cell conical, blunt-pointedor capitate,

with or without calyptra.

Key to the species

le Trichomes constricted secesccccee 2

1. Trichomes unconstrictedeccccsese 8

2. Trichomes attenuated at the

BPLCOS ooveereeenerevecevescene 3

2. Trichomes not attenuated at

the apices ecccccsccccccccceses 5

3. Cells longer than DPOBD eeeeeceee P. tenue (17)

3. Cells nearly QUBATATC eoeesereece ao

4. Trichomes 1.22.3 mm broadeee. P. fannie (7)

4. Trichomes 4-6 pm broadeccccece Pe dadiniaoua (9)

4. Trichomes 6-8 pm broadececcece BE. truncicola (18)

5. Cells 4-6 pm DPOB seeenseseseees Pp. aubicuua (2)

5. Cells DEITOWseseresererereresnce 6

6. Cells twice as _long as beuedc Pp. centonia (11)

6. Colle less longissscseccecsace 7

7. Cells 1.5 pm roel; end weil

PfLs.ee
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Pounded ssssss.ssseescesseee. Po Loveolarup (6)

7. Cells 2=2.6 fm broad, end ry tus

cell rounded-truncated...... Pe jenkelianum (10)

8. End cell capitate sss cesses 9

8. End cell not capitate..e.. 10 BSRyE!

9. Trichomes 4+? mm broad,

Straight seivccseeeceseccccce Eo antumnale (3)

9. Trichomes 6-9 um broad,

curved or spiraleseseeseceoe Pe uncinatum (19)

10, Bnd cell truncated..ssee. Pe retzii (15)

10. End cell POUNMed secccecee i

10. End ceil obtuse+conical.. 15

1l. Sheath thick....s.s.seesse0 Es muscormm (12)

11. Sheath thin.scsseccscessese 12

12. Septa granulated...sssees 13

12. Septa not granulated...s.. 14

13. Trichomes 1.5<2.5 x 294.5 um

in diameter....sieeseeeeees Pe purpurascens (14)

13. Trichomes 2=2.5 x 3-3+6.7 am

in diameterescescesccccecee Po yaldorianum (20)

14. Trichomes 1.7-2 mm broad. FP. bohneri (4)

14. Trichomes 5-6.5 wm broad. P. subincrustatum (16)

15. Sheath thick, visible......°Ps abroneme (1)

15. Sheath thin; not very

Wisiblescscsccccsssesecsece 16
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16. Trichomes with calcium, © « Gscili orfees

incrustation, hard....s.se5 BP. incrustatum (8)

16. Otherwise srecsetssecsooeces LPi-is —9 5h) Tio ceny

17. Cells quadrate or shorter L104, 195

than broad, 2-4 um LONZecccscce PR. Papyraceup. (13)

17. Cells quadrate or longer than

broad, 344-8 pn LONG seeeeecees PR. corium(5)

1. Phormidium abroneme Skuja, Zur Suesswasseralgenfiora

Burmas, 50, pls85  fige25e 19498 str cte

Desikachary, pe257e 1959.

. 4

Thallus lamellated, coriaceous, olivaceous,
blackish-green to light blue; trichomes flexuous, more
or less loosely spiraily coiled, unconstricted at the

eross-walls, briefly attenuated at the apices, 4-7 an

broad; sheath moderately thick, hyaline, mucilaginous ,

commonly diffluent; cells 3/4-2 times as Aone. as broad,

3=4.5 om long, cylindrical or berreleshaped; end cell

more or less rounded-conical; septa not granular (pl.3;

fig.42).

Anjum 76, Nove 18, 1977.

Habitat: Terrestrial (Skuja, 1949).

Locel distribution: Dry land, Dera Ismail Khan.

Soil depths 6 inch.

Geographical distributions Burma, Pakistan.

 



5

2» Phormidium gmbiguug Gomont, Monogr. Oscillariées,
1785 ple5S, figel10s 18926)

Prescott, P4939 plelll, figel. 1951; Tiffany

&‘Britton, “pe350, P1955 fig.1l04. 1952;
Desikachary, p26, ples, fig.16 & P15,

figs.SB. 1959.” ao paris

Thallus more or less expanded, bright blue-

green, dark or yellowish green; filaments flexuous,

variously entangled; trichomes slightly constricted at,

the cross-walls, not attenuated at the ends, not

capitate, 4-6 pm broad; sheath thin, firm or diffluent,

sometimes thick and more or less lamellated, coloured

violet by chlor-zinc-icdide; cells ‘shorter than broad,

1-5=2.7 nm long, rerely granulated at the cross-walls,

sometimes with gasevacuoles; end cell Founded, ealyptra

absent (pl.3, fig.46, photo 18). :

However, in this collection, trichomes were 4-7.5 Am

in diameter. 5a

Anjum 84, Dec. 23, 1977.

Habitats Aquatic (Parukutty, 1939; Prescott, 1951)5

epiphytic (Ghose, 1927c); terrestrial Qusttray

1951).

Local distributions Sorghum field, Peshawar.

Soil depths 3 inch. 2

Geographical distributions Burma, Merope; India; 
  



 

North America, Pakistan,

Sri Lanka,

3. Phormidivm autumnale (Ags) Gomont, Moheges Oscillar-

iées,187, P15, figs. 23) 24. 18926 aed

Prescott, e493, p1.107, figs-1920. 1951;

Tiffany & Britton, p.348, 91.96; fig.1108.

1952; Desikachary, p.276,° p1.44,

figs 024,254 1959. © aheb.s 30859, pls2y

= Oscillaria antilaria Mert., in juergens, Alg.

aquate, Dec. 14,,. ne4, 1822.

Thallus expanded, dark blue-green or brownish-

green, sometimes yellowish or violet; filaments straight,

rerely flexuous, variously entangled; sheath firm,

mucilaginousy distinct or diffluent. in’ an: amorphous ~

mucilaginous matrix, not coloured violet by chlor-zine-.

iodide; trichomes blue-green, unconstricted at the cross-

walls, ends mostly briefly attenuated, rerely gradually

attenuated, straight or scarcely curved, prominently

capitate, 4-7 mm broad; cells quadrate or 1/2 as long as

broad, 2-5 mm long, septa frequently granulated; end cell

with: a rounded or truncated conical calyptra (pl.19, ©

fig.226, photo, 19).

Anjum 201, Jans 203 1979.

Habitats Aquatic (Rao, C.B., 1938b; Prescott, 1951);
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epiphytic (lartens, 1870); terrestrial

_ Qlitra, 1972)»

Local distributions“Whest tiela, Peshawar.

Soil depths 1 inch.

ecillarieesar es

34S

Geographical ietributions Burma, eneiees “India, North

America, Pakistan.

e

4e Fnoresaeue bobnert Gcnutaley Beate ow. Algentl.

Afrikasy, Engler‘ s Bot. Jahrbey 308595 Leds

figell, 1901,
Desikachary, pe261; 1959.

Thallus membranous, thin, mucilaginous, green;.

trichomes straight, more orless parallel, unconstricted

at the cross-walis, not attenuated at the ends; sheath.

hyaline, diffluent, not coloured violet by chlorezince

iodide; cells-contents blueegreen; cells 1.7=-2 um broad,

mostly shortet than broad, 1.5mm long, seldom quadrate

or somewhat longer than. broad; end cell rounded, not

capitate (p2l.3, fig.39).

In this collection, cells were 2=3 am broad.

Anjum 245, March 15, 1979.

Habitats: Bpiphytic (Racy C.B., 19388); terrestrial (Ghose,

1927).

Local distributions eid land, Peshawar e

Soil depths 2inch,  



 

 

98

Geographical distribution: Africa, India, Pakistan.

5 Phormidium corium (Ag.) Gomont, Monogr. Oscillariées,

1725 pl.53 figs. 1,2. 1892.0 es *laxucna,

Prescott, p.496, 1951; Desikachary, p.269, pl.

44, figsl0, 11. 1959. vent in
ot am byto bs

Filaments forming an aieenbens membranous,

leathery plant mass, long, more or less flexuous» c 2

densely entangled; trichomes blue-green, unconstricted

at the crossewalls, ends straight, slightly attenuated,

not capitate; sheath diffluent, gelatinizing, coloured

violet by chlorezinc-iodide; cells 3=4.5 pum broad, nearly

quadrate or longer, 3.4=8 mm long, not gramlated at the

septa; end cell obtuse-conical, without calyptra. (pl.3,

fig.43, photo 20).

Anjum 68, Oct. 20, 1977.

Habitats Aquatic (Prescott » 1951); terrestrial (Biswas,

1924; Rady CeBey 1938a,b; Banerji,1935;

Parukutty, 1939, 1940).

Local distributions Dry land, Dera Ismail Khan.

Soil depths leinch. Rae rs

Geographical distributions Burope, India, North America,

Pakistan.)

- Phormidium foveolarug (Mont.) Gomont, Monogr. Oscilla-

rises, 164, pl.4, fig.16y" 1892.”   
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Tiffany & Britton, pe348y pl.e95s figsl095.

1952; Desikachary, pe254~e 1959 9

Thallus dark green, thin; trichomes,ies

not attenuated at ‘the ends, constricted at the crossewallsy

1.5 am in diameter; sheath colourless, aiffiuent in”

amorphous gelatinous mucilage, not coloured violet by

ehlor-zinc-lodide; cells nearly quedrate or somewhat

shorter than broad, 0,8=1.8 um longs beste not granula-

ted, contents pale blue-green; end eolls ee

calyptra absent (pl.3s fig.41).

Anjum 16, Feb.16. 1977; Anjum 16A, April 13, 1977.

Habitat: Terrestrial (Banerji, 1938; Dey PKey 1939;

Parukutty, 1940; Rao, Ces 1940; Gonzalves

& Gangla, 1949; Mitra, 1951).

Local distributions Dry land, Peshawar, Wheat field

Peshawar.

Soil depth: 1,2 inches.

Geographical distribution: Europe, India, North America,

Pakistan.

7. Phormidium fragile (Menegh.) Gomont. Monogr.Oscilla-

riees, 163, ple4, figs. 13-15. 1892.

Desikachary, Pe253s ple44, figs.1=3. 1959.

Thallus mucilaginous, ae yellowish

or brown blue-green; trichomes more or less flexnous,
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entangled or nearly parallel, distinctly constricted at

the cross-walls, attenuated at the ends, 1.2-2.3 um

broad; cells nearly quadratey 1.2=3 um long; em cell

acute-conical, calyptra absent; cell contents blue-green

to pele blue-green; cross-walls not granulated (pl.3,

fig.37, photo 21).

Anjum 31, May 16, 1977; Anjum 31A, Sep. 8, 1977; Anjum

31By Sep. 9, 1977; Anjum 31C, Oct. 12, 1977; Anjum 31D,

Oct. 14, 1977; Anjum 31B, Oct. 15,°1977%

Habitat: Aquatic (Banerjiy 1938; Rao, C.Sey 1940);

terrestrial (Biswas; 1924; Mitra, 1951).

Local distributions Wheat field, Peshawar; Dry lands,

Dera Ismail Khan, Bannu and Kohat;

Rice field Methra, District Peshawar;

Pine forest, Parachinar.

Soil depths 1,2,3,4,5 and 6 inches.

Geographical distributions Burope, India, Pakistan.

8. Phormidium incrustatum (Naeg.) Gomont, in Bornet and

Plahault, Sur quelques plantes vivant dans

le test calcaire des Mollusques, Bull. Soc.

pote Fre, 363154. 1889.

Prescott, pe494~. 1951; Desikachary, +2695

pl.44, fig.12. 1959.

Thallus brownish=-red or violet, with calcium
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incrustation, very hard; trichomes entangled or erect

and parallel, unconstricted at the crossewalls, 4-5 pm

broad, ends briefly attenuated, erect, not capitate;

sheath thin mucilaginous, not coloured violet by chlor-

zine-iodide; cells nearly quadrate, 3.5-5.2 mmlong,

eross-walls generally invisible sometimes granulated;

end cell obtuse+conical, calyptra absent (pl.19, fig.227).

Anjum 203, Jan. 23, 1979. ls : +e

Habitats Aquatic (Prescott, 1951); opiphytia (Rad, CeSey

1939); terrestrial,

Local distribution: Sugarecane field, Mardan,.

Soil depths 1 inch,

Geographical distributions Burope, India, North America,

Pakistan.

9» Phormidium jadinianum Gomont, Bull. Soc. Bot. Fre,

40. 151. 1893.

Desikachary, pe256, pl.55, fig.9. 1959.

Thallus amorphous, thin, dark-green to olive-

green; filaments more or less parallel; trichomes olive-

green, distinctly constricted at the cross-walls, ends

straight, long, acuminate, 4=6 um broad; sheath thin,

diffluent, agglutinated, not coloured violet by chlor-

zinc~iodide; cells shorter than broad to nserly quadrate,

2-3-5 am long, contents granulated with a hyaline central
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area, septa not granulated; end cell acute-conical,

calyptra absent (ple3, fige45).

Anjum 86, Jan. 6, 1978.

Habitat: Epiphytic (Ghose, 1919); terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depth: 6 inch. _ Pn

Geographical distributions Europe, Pakistan.

10. Phormidium jenkelianug Schmidle, Ber. dtsch. bot.

Gese,s 322126, fig.2. 1914. :

Desikachary, Ppe2555 pl.54, fige7. 1959.

Thallus slimy, brownish=black; trichomes

flexuous, not attenuated at the ends, distinctly constri-

ected at the cross-walls, 2-2.6 ym broad; sheath delicate,

not coloured violet by chlor=zine-iodide; cells 1/3-1/2

as long as broad, 0.6-1.3 mm long, contents brownish

blue-green; end cell rounded, truncated, calyptra absent

(pl.35 f1g¢+48).

However, in the present study the trichomes

were 3 am broad, 1.5 wm long. It appears that its forms

are more robust.

Anjum 79, Nov. 24, 1977; Anjum 79A, Nov. 26, 1977.

Habitat: Aquatic (Parukutty, 1940); terrestrial (Gonzalves

& Gangla, 1949).

Local distributions Dry lands, Bannu and Dera Ismail Khan.
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Soil depth: 1,2 inches. constr at th

Geographical 4istribution: Europe, India, Pakistan, © ©~

il. Phormidium pucicola Hub .~Pestalozz1 etHaumann Bers

dtsch. bote Geese, 47386, figs. 1-6. 1929.

Prescott, p.e495, plelll, figse4s5- 1951;

Desikachary, Pe254, pl.l5, fig.13. 1959.

Filaments short, straight} trichomes not

attenuated at the ends, more or less distinctly constri-

ected at the cross-walls, 1.3-2 pm broad} sheath very

thin, not coloured blue by hb?Jkhead04a140; cells more

or less twice as long as broad, 2.5=4 um long,end cell

rounded, seldom slightly conical, without calyptra;

contents granulated, pale bluish (pl.19, fig.229).

Anjum 204, Jan. 25, 1979.

Habitats Aquatic (Rao, C.B., 1938; Skuja, 1949;

Prescott, 1951); terrestrial. ©

Local distribution: Sugarecane field, Mardan.

Soil depths 1 inch. ;

Geographical distribution: Burma, Burope, India, Pakistan.

12. Phormidium muscorum Gardner, New Myxophyceae from =

Porto Rico, Mem. N.Y. bot. Gdu, 7743, pl.9,

fig.84. 1927. 4. 20°

Desikachary, po265, ple43, figs. 6,7- 1959+

Filaments 7.2-7.8 mm broad, long, straight, or
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curved; trichomes 2.5-3.4 um broad, unconstricted at the

cross~walls; sheath apparantly thick, more or less gela-

tinous, colourless, unlamellated; cells 2-24times as

long as broad, pale blue-green; end cell rounded (pl.19,

fig. 228). Es et Pee li:

Anjum 205, Jan. 23, 1979.

Habitats Terrestrial.

Local distribution: Sugar-cane field, Mardan,

Soil depths 2 inch. , lolet, z

Geographical distribution: North America, Pakistan,

Porto Ricos

13. Phormidium papyraceum (Ag.) Gomont, Monogr. Oscilla-
rides, pel73, pl.5, figse3;4. 1892.

Desikachary, pe27le 1959.

Thallus dark green, expanded, thin, leathery,

fragile on drying; trichomes elongate, very flexuous,

densely entangled, unconstricted at the cross=walls,

blue-green, 3=5 mm in diameter; sheath thin, papery,

persistent, sometimes diffluent, coloured violet by chlor-

zinc-iodide; cells mostly subquadrate or shorter than

broad, 2=4 ~m long; end cell obtuse-conical, not capitate,

without calyptra (ple3, fig.40).

Anjum 112, april 13, 1978; Anjum 112A,April 24.1978.

Habitats Aquatic (Biswas, 1942); epiphytic (Rao, C.Bey

1938b); terrestrial. os
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Local distribution: Dry lands, Peshawar.

Soil depth: 253 inches. 794

Geographical distribution: Europe, India, Pakistan. —

14. Phormidium purpurascens (Kg.) Gomont, Monogr. Oscil-

arises, 166, ple4) figsl9. 1892. /

Desikachary, pe262, pl.44, fige4 & pl.45,y

figs. 1-4. 1959. sillete or bran

Thallus purple to brownish violet, ‘compact

leathery; trichomes strongly bent, entanginl) imenenrie

cted at the cross-walls, not attenuated at the ends,

1.5=2.5 mm broad; sheath more or less dirrluent, not

coloured violet by chlorezine=1od ide; cells nearly

quadrate or upto nearly two times longer than broad,

2-4.5 um long, cross=wallsmarked by two granules on

either side; end cell rounded, calyptra absent (pl.3,

fig.49, photo 22). .

Anjum 56, Sep. 16, 1977; Anjum 56A, Sep. 30, 1977.

Habitat: Epiphytic (Rao, C.B., 1938b; Gupta, 1956);

terrestrial.

Local distributions Dry land, Dera Ismail Khan; Wheat field,

Peshawar.

Soil depth: 1, 2 inches. : :

Geographical distribution: Burope, India, Pakistan.

15. Phormidium retsid (ag.) Gomont, Monogr, Oscillariees,
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1755 Ple5; figs.6-9. 1892. wl :

Prescott, p.495y pl.lll, fig.6- 1951; Tiffany

& Britton, p.352,) pl.95s figs .1105-1107. 19525

Desikachary, p.268, pl.44, figs13415. 1959.

= Phormidium papyrinumKe-, Phye. germgerms 1954

1843.
aZa

Thallus thick, compact, penicillate orbranched

tufts, bright blue+green to, dark in colour,attached at

the base, upper portions floating; trichomes straight,

parallel, unconstricted at the cross-walls, not attenuated

at the ends, not capitate, 4.5812 mm broad; sheath thin,

firm, or mostly diffluent, not coloured violet by chlor-

zine-iodide; cells shorter or longer than broad, 4-9 um

long, cross-walls not granulated, contents dull blue —

green; end cell truncated, with a thickened outer membrane,

calyptra absent (pl.3, fig. 47).

Anjum 62, Oct. 8. 1977.

Habitat: Aquatic (Crow, 1923b; Rao, C.B., 1937b; Preseett,

1951); terrestrial.

Local distributions Maize field, Mardan,.

Soil depth: 4 inch.

Geographical distribution: Burma, Burope, India, North

America, Pakistan,Sri Lanka.

16. Phormidium subinerustatum Fritsch et Rich., Trans.



 

Roye Soc. S. Afres 183825 figs .27 JeL.1929. |

Desikacharyy p.267. 1959. tly vent, |

Thallus ‘ealeified; ‘filaments stratent,pore

or less parallel, not erect; trichones 5-6.5 am breed,

unconstricted at the ‘crossewalls, not attenuated ‘towards

apices; sheath thin slimy, unlamellatedy often not ,ditt~ |

luent; cells shorter than broad, 265 xm Long; end ‘oolt

rounded or slightly conical, not capitate, without .

calyptra (pl.3, fig.44).

Anjum 173, Dec. 5, 1978. i : |
Habitats Terrestrial (Rao, C.Bey 1937b)« . |

Local distribution: Pine forest, Parachinar,. |

Soil depths 2 inch. |
Geographical distributions Africa, India, Pakistan.

17. Phormidium tenue:(Menegh.) Gomont; Monogr. Oscilla-

riges; 169;°pl.4, figs.23-25. 1892.

Prescott, p.496, pl.lll. fig.7. 19513. Tiffany

& Britton, p.347,5 pl.955°f1g.1098. 1952;

Desikachary, p.2595 pl.43, figs. 13-15 & pl.44,

figs. 7-9. 1959. e

= Leptothrix subtilissima Kg., Tab. Phyes.1:

pl.65. 1845, ty

= Hypheeothrix subtilissimanames Bur.

Alges <377¢ 1865 : 
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Thallus membranous, expanded, pale blue-green

to blue-green; trichomes straight, or slightly bent,

attenuated tthe apices, densely entangled, constricted at

the cross-walls, 1+2 mm broad; sheath thin, diffluent,

coloured violet by chlor-zinc-iodide; cells upto 3 times

longer than broad, 2.5-5 um long, croasewalls commonly

visible, not granulated end cell acute-conical, calyptra

absent; cell contents pale bluewgreen (pl.3, fig.38,

photo 23).

Anjum 30, May 9, 1977; Anjum 30A, Feb. 11, 1979.

Habitat: Aquatic (Prain, 1905; Wille, 1915; Ghose, 1919;

Bruhl & Biswas, 1922; Biswas, 1925, 1926, 1929,

1942; Raoy C.Sey 1940; Skujay 1949; Prescott,

1951); terrestrial.

Local distribution: Dry land, Dera Ismail Khan; Sugar-

cane field, Mardan.

Soil depths 1, 2 inches.

Geographical distributions Burma, Burope, India, Malasia,

North America, Pakistan,.

Sri Ienka.

18. Phormidium truncicola Ghose, A systematic and

ecological account of a collection of blue- -

green algae from Lahore andSimla, J. Linn. Soc.,

Bots Londey 563338, pl3y fig.9. 1924.

Desikachary, pe258, ple59, fige9. 1959. &
Thallus expanded, membranous, yellow-green or



 

blue-green; trichomes 6-8 pm broad, nearly parallel, ~

distinctly constricted at the cross«walls, attenuated

at the apices; sheath diffluent, fibrous; cells nearly©

as long as broad, without calyptra (pl.19, fig.230).

anjum 206, Jan. 23, 1979; Anjum 205A, Jan. 255°1979.

Habitats Terrestrial. * ah epressed

Local distribution: Sugarecane fields, Mardan,.

Soil depth: 1, 3 inches.

Geographical distributions India, Pakistan. ir

19. Phormidium uncinatum (Ag.) Gomont. maneer. Wecllia

riées, 184, ple5, figse2k,22. 1892.

Prescott, p.496, p1.107, figsl8. 1951; Tiffany

& Britton, p.e348, pl.94, fig.1091, 1092. 1952;

Desikachary, p.276,5 pl.435 figsely2 & pl.45,y

figs .9,10. 1959.

= Oscillerie antliare d. physiodes Raben., F.

Eur. Algs, 23101. 1865.

= Lyngbya rupestris Ag. in Turner, The fresh

water Algae of East India, K, Sv. Vet. Akad.

Handl,, 25313. 1892.

Thallus broadly expanded, dark green to brow-

nish black, adherent, thin, firm, or floating, attached

at the base, thick, torn; filaments straight orslightly

bent; trichomes blue-green, unconstricted at the eross-
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walls, 6~9 mm broad,ends slightly attenuated, capitate,

curved or shortly spirally coiled; sheath mucilaginous,

distinct or diffluent in amorphous mucilage, not coloured

violet by chlor=zinc-iodide; cells 4-1/3 as long as.

broad, rarely subquadrate, 2-6 um long, c ross-walls

frequently granulated; end cell with a round or depressed

conical calyptra (p1.19, fig.231).

Anjum 208, Jan.*27, 1979; Anjum 208A, Jan. 29, 1979.

Habitats Aquatic (Zeller, 1873; Turner, 1892); terrestfial

(Frémy, 1942; Mitra, 1951; Preseott, 1951).

Local distribution: Sugar-cane fields, Mardan,.

Soil depths 4, 5 inches.

Geographical distribution: Europe, India, North America,

Pakistan. a

20. Phormidium yvalderianug (Delp.) Gomont, Monogr.

Oscillariées, 167) ple4y fig.20. 1892.

Desikachary, Pe263y ple44, fig.5. 1959.

Thallus lubricous, expanded, lamellated, outer

surface dull green, inner surface colourless; trichomes

flexuous, densely entangled, unconstricted at the cross-

walls, ends not attenuated, not curved, 2=2.5 ~m broad,

blue-green; sheath thin, firm, finally becoming more or

less diffluent, coloured violet by. chlorezinc-iodide;

cells longer than broad, 3.3-6.7 am long, cross-walls with  
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1 or 2 granules oneither side; end cell rounded, ~~

calyptra absent (pl.19, figs232).

Anjum 207, Jan.©265°1979% , aborts

Habitat: Terrestrial (Banerji, 1935, 1938; Rao, C.B.,

1938a).

Local distributions Sugarecane field, Mardan.

Soil depth: 5 inch.. . ns

Geographical distribution: Europe, India, Pakistan,

Sri Lanka,

LYNGBYA Ag. ex Gomont

Monogr. Oscillaric¢es, 118. 1892.

Trichomes single or free in a thin or very

massive thick, firm sheath; sheath mostly colourless,

seldom coloured yellow to brown or red, blue to purple

red; filaments sometimes spirally coiled or attached at

the base or in the middle or the entire filament attached,

mostly without such attachment, or free-floating or

forming free thallus.

Key to the species

l. Filaments spirally coiled....... 2

Le Otherwise ssscccseceescecsccecces 4

2. Cells 14-16 mm in diameter.... L. spirulinoides (11)

2e Cells Marrow sescesecseccscece 3

3 Filaments irregularly spirally
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coiled, coils nearly straight... L. lagerheimii (6)

3. Filaments regularly spirally .. td

coiled, coilsnearly circular.. L. contorta (3)

4. Trichomes constricted..s+eces 5

4. Trichomes unconstrictedeseses 8

5. Filaments attached by a basal

COllescocssemespaseeseceseesecs be RAMEE EEE
So Filaments £80esseseccessuvacey & 2 our a

6. Trichomes attenuated at

the apiceSececceseccccccccsess Le nordgaardii (8)

6. Trichomes*not: attenuated at

the apicessssssceetssseseesee 7

7s Cells 2 pm broadsecsucsseseceeee Le polysinhonae (9)

7. Cells 7.5613 mm broadsseiessese Le putealis (10)

8. Cells 12-14 pm broadssesseees Le truncicols 3)

8~ Collscemallers .sesssssicvsrec 9

9. Septa granulatedssciccsetsevcsee 10

Qe Septea not granulatedsccccesceee Ll

10. Cells 4-6 um broad, end cell

with a slightly thickened

Membrane siesccsssevcscsccsss Ly reece.)

10. Cells 6-10 um broad, end

cell without thickened

MOMOTEHE. secseccsessecseccecs L. martensiens (7)

11. Filaments attached by basal

COL] ecccccccccsessoceneccoces Le kuetzingii (5)
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ll. Filaments) free-floating. ss..++.. 12

12. Cells 47 mm broad...sccceseee Le taylorsi (12)

12. Cells 3-5-4 mm brosdesseseeees Le allorgsi (2)

1. Lyngbya serugineowcderulea (Kg-) Gomont, Monogr.

Oscillari¢es, 146, pl.s4y figssl-3. 1892.

Prescott, ps498, pl.lll, figs.10,12, 1951;

Tiffany & Britton, p.3395 pl.92y figs.1059y

1060. 1952; Desikacharyy p.3155 pl.48, fig.?.

1959.

Filaments solitary or aggregated, forming a dull

blue-green expanded, flexuous, fragile thallus; trichomes

unconstricted at the cross-ewalls, apex “eecasionally

capitate, cross-walls sometimes granulated; sheath

diffluent; cells 4-6 wm broad, 1-1} as long as broad,

2-2-3 mm long; cell contents pale blue-green; end cell

flattened, conical or rounded, with a slightly thickened

membrane (pl.3, fig.52).

Anjum 152, Oct. 18, 1978; Anjum 152A, Cct. i215 1978.

Habitats Cosmopolitin. fis

Local distribution: Suger-cane field, Mardan; Wheat field,

Peshawar.

Soil depths 1, 3 inches.

Geographical distributions World widee

2. Lyngbye allorgei Frémyy Myxos dtafr, equat. franc.,
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189, fig. 156. 1929. : £

Desikachary,; p.313, pl.54, fig.6. 19596

Pilanents solitary or united anda

fasciculate; trichomes pale violet, unootateseees at the

cross-walls, 3.54am broad; sheath very thin, papyraceous,

colourless, not coloured violet by chloresine-iedides

cells nearly quadrate or up to + times as long as broad,

eross-walls not granulated; end cell rounded, cal yptra

absent (pl.195. fig.233)6

Anjum 209, Jan, 295 1979.

Habitats Aquatics epiphyticy. terrestrial .(Dixit, 1936).

Local distributions Sugerecane field, Mardan,

Soil depth: 5 inch.

Geographical distributions Africa, Europe, India, Pakistan.

3 Lyngbya contorta Lemm. Phytoplanet. Sachs Teiche in

Ploener Forschber.; 62202) pl.5, figssl0=13s

1898.

Prescott, p.500, pl.1l2, fig.l. 1951;

Desikachary, p.290, pl.48, figs5 & p50, figs.5,

9. 1959. Huber~Pestalozzi, p.247, fig.202. 1962.

Filements single, free-floating, regularly

spirally coiled, nearly eiveular esti, 10165 om broad;

sheath narrow, colourless; cells 1-2 Ln broad, 3-5 pm

long, unconstricted at the crose~waligy granuleted with

 

 



 

 

a single granule or without them (pl.19, f1¢.234).

Anjum 148, Sep. 26,5 °1978.. Ni Leow 4

Habitats Aquatic (Rao, C.B., 1940; Prescott, 1951;

nab? 1962).

Local distributions Suger-cane es Gartene

Soil depth: 1 ‘inch.

Geographical distributions Europe, India, North Americay

Pakistan.) ©. u pant

. Lyngbya gardneri (Setchell & Gardner) Geitier, ns

Kryptogamenflora, 1037. 1932. .

Desikachary, pe284, ple49, figed4. 1959

= Lyngbya erecta Setchell and Gardner, Proc.

Calif. Acad. Sci.s, 4th Ser., 122, 1930 now

L. erecta Setchell and Gardner. 1927.

Filaments attached by a basal cell, forming

thick or dense, straight or slightly bent masses, 2.6<3 ym

broad; trichomes 1,3=1.6 mm broad, slightly constricted

at the cross-walls; sheath indistinct, colourless, smooth;

cells quadrate or somewhat longer or shorter than broad;

end cell rounded (pl.195 °figs236).

Anjum 212, Feb. 25 1979; Anjum 212A, Feb. 6, 1979.6

Habitats Epiphytic (Iyengar & Desikachary, 1944);

terrestrial.

Local distributions Suger-cane field, ‘Mardan; Rice field

Methra, District Peshawar. _
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Soil depths 25 > inches.

Geographical distribution: Europe, India, North America,

Pakistan.
er

:

5 Lyngbya kuptzingii Schmidle, Algol. Notiz. IV, Allg.

‘Zeitscher.; 58. 1896. : An

Desikachary, p.282, pls48, figs2.1959.

Filaments steescne or> slightly curved or —

rigid, single or many and gregarious, 1305 pm broad,

often short, with om end fixed or attached; sheath thin,

colourless, coloured violet by chlor=zinc-iodide; cells

1.5-2 wm broad, 4-1/3 as long as broad, unconstricted

at the cross-walls, septa not granulated; cell contents

pale blue-green (ple19. Big.237).

Anjum 2105 Jens 31, 1979; Anjum 210Ay Jan. 2, 1980;

Anjum 210B, Jan. 43 19806

Habitats Aquatic (Banerjiy 1938; Frémy, 1942); epiphytic

(Crow, 1923b); terrestrial.

Local distributions Sugarcane fields Mardany and

Sorghum field, Peshawar.

Soil depths 4,5 and 6 inches. ;

Geographical distributions Europe, India, Pakistan,
Sri Lanka. :

6. Lyngbya lagerheimii ( Moeb.) Gomont, Monogr.

Oscillariees, 147, pl.4y figs.6,76 1892.
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Desikachary, p.290, pl.48, fig.6 &pl.53,

fig.2. 1959.

Filaments single or entangled with one another,

irregularly spirally oiled or occasionally straight;

sheath thin, colourless; trichomes about 2 mm broad;

cells 1.2+3 mm long, unconstricted at the cross-walls,

with or withont a single granule on either side, pale

blue-green; end cell rounded, not attenuated (ple35 fig.51).

Anjum 172, Dec. 4, 1978; Anjum 172Ay Dece 18, 1978.

Habitats Aquatic (Rao, C.S. 1940); terrestrial.

Local distributions Maize fields, Mardan.

Soil depth: 2, 3 inches.

Geographical distributions Burope, India, Pakistan.

7+ Lyngbya martensiana Menech. ex Gohont, Monogr. -

Oscillariées, 145, pl.3, fig.17. 1892.

Tilden, p.65, figel17F. 1937; Prescott, p.502,

pl.ll2, fig.ll. 1951; Desikachary, e318,

pl.52, figs. 1959.

Thallus expanded, entangled, dark blue-green;

trichomes straight, unconstricted at the ‘ercsawwalis,

apices not attenuated, 6-10 um broad, rarely up to 13 am

broad; sheath thick, colourless, not coloured violet by

chlor-zine»iodide; cells $< as long as broad, 1.754363 zB

long; end cell rounded, without calyptra; cross-walls
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sometimes granulated; cell contents pale blue=green (pl,

3 £12.50, photo 24, 25). gar

Anjum 1005. Feb.15, 1978. L951); terrestria

Habitat: Aquatic (Biswas, 1930; Parukutty, 1940; Skuja,

1949); terrestrial.

Local distributions Sorghum field, Peshawar.

Soil depths 2 inch.

Geographical distributions Burma, Europe, India, North

America, Pakistan. .

8. Lyngbya nordgaardii Wille, Algol, Notizen, XxVIII,

Nyt. Mag. Natur. 56332. 1917.

Prescott, pe503, pl.ll3, figsely2. 1951;

Desikachary pe287, pl.54, figs. 1-3. 1959.

= Lyngbya epiphytica Wille, Nyt. Mag. Natur.,

51325, plel, figse 14-17. 1913. 7

= Le. millei Setchell & Gardner, in Gardner

New Pacific Coast Algey 35 Univ. Calif.

Publ. Bote, 33468, 1918.

Thallus smally esespitose, grey violet or grey

brown, filaments very long, straight, or more or less bent

or curved; trichomes constricted at the cross-walls,

attenuated, grey violet, 1.52 mum broad; sheath thin,

delicate, smooth, not coloured violet by chlor-zine-iodide;

cells 1-$ as long as broad, 4 um long; end cell rounded,

without a thickened outer membrane (pl.19, fig.238).
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Anjum. 211, Janso31, 1979."

Habitats Bpiphytic (Rao, C.B., 1938a; Iyengar &

Desikachary, 1944; Prescott,1951); terrestrial.

Local distributions Sugar-cane field, Mardan,.

Soil depth: 1 inch. .
z

Geographical distribution: Burope, India, NorthAmericas

Pakistan. ‘

9. Lyngbya polysiphonge Fremy, Myxo. d'afr. equat. france.,
194, fig. 161. 1929. a

Desikachary, p.287,5 ple535 figs. 4556 1959.

Filaments solitary or aggregated, straight or

curved; trichomes pale blue-green or violet, constricted

at the cross-walls, apices not attenuated, 2 um broad;

sheath very delicate, papyraceous, hyaline, not coloured

violet by chlor-zinc-iodide; cells 4-1/3 as long as broad,

1-1.5 wm long, cross-walls visible, not granulated; end

cell convex, not capitate (pl.3, fig.55).

Anjum 23, March 30, 1977.

Habitats Aquatic (Parukutty, 1940); terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depth: i inch. : ee

Geographical distribution: africa, India, Pakistan.

10. Lyngbya putealis Mont. ex Gomont, Monogr. Oscillari-

ees, 143, ple3s fig.l4. 1892.

 

|
|
||
}

|
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Tiffany & Britton, p.338. pl.925 figs1063.

1952; Desikachary, pe317, pl.52, figsl2. 1959.

Thallus, cacspitose, cxpundods up ot %cm

longs peniciliste, dull blue-green, on drying ‘becoming

violet; filaments curved or nearly straights at the base

intricate, above more or less parallel; trichomes _ -

7.5=13 pm broad, distinctly constricted at the cross-

walls, septa sometimes granulated, not attenuated, not ;

capitate, blue-green; sheath thin, papyracbens, colourless,

coloured violet by chlor-zincwiodide; cells quadrate,

up to 1/3 as long as broad, 3-10 wm long; end cell

rounded (pl.19, fig.s239). '

Anjum 213, Feb. 3, 1979.

Habitat: Aquatic (Gomont, 1892; West & West, 1907; Rao,

C.Bey 1937by 1938b); in river (Crow, 1923);

terrestrial.

Local distributions Sugareeane field, Mardan.

Soil depths 2 inch.

Geographical distribution: Burma, Buropey India, North

America, Pakistan,Sri Lanka.

ll. Lyngbye spirulinoides Gomont, Monogr. Oscillaries:,

146, ple3, figs. 18,19. 1892.

Prescott, p.503, pl.131, fig.l. 1951; Desike-

chary, Pe289, pl.52y figse4,5- 1959;Huber-

Pestalozzi, p.247, fige205. 1962.
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Thallus free~floating, olive~green; filaments

entangled, regularly and loosely spirally coiled,either

partially or throughout its length, often straight,

distance between two spirals 73-108 um; trichomesnot.

constricted at the cross—walls, septa sometimes granulated;

sheath thin, colourless, lamellated, somewhat mucilaginous,

not coloured violet by chlor-zine-iodide; cell 14-16 ~m

broad, $-1/3 as long as broads 344=6,8 um long, contents

pale blue-green; end cell rounded, without calyptra

(pl.3, fig.53).

Anjum 136, July 28, 1978, :

Habitats Aquatic (Prescott, 1951; Breeae 1962);

terrestrial.

Local distributions Rice field Methra, District Peshawar.

Soil depths 4 inch.

Geographical distributions Burope, India, North America,

Pakistan.

2 Lyngbya tavylordji Dr. & Strickland in Strickland, the

Oscillatoriaceae of Virginia. Amer. J. eae

278631. fig.l. 1949.

Prescott, pe503, pl.113, fig.3. 1951; Tiffany

& Britton, p.339, pl.92, figs.1068, 1069. 1952.

Thallus free-floating or forming tufts of parallel

and flexuous filaments on submerged objects; trichomes

unconstricted or slightly constricted at the cross-walls,



 

a eere

= i

mas |
not attenuated towards the apices, 4-7+ypmindiameter;

sheath thin anjeolourless, or thick, obscurélylamellose, |

coloured bine by chlor-zinc-ioiide; cells quadrate, about

as long as broad, or a little shorter, 2-7 ym long, cell

contents granular; end cell broadly convex (pl.19,

fig.240). ie |

Anjum 215, Feb. 6 1979. eee

Habitats Aquatic, terrestrial (Prescott, 1951). E |

Local distribution: Sugarecane field, Mardan. re fe e

Soil depth: 3 inch. eer

Geographical distribution: North America, Pakistan.

13. Lyngbya truncicola Ghose, A systematic and ecological

account of a collection of blue-green algae

from Lahore and Simla, J. Linn, Soce, Bote,

4603399 Ple3ly £16060 19240
Desikachary, pe308, pl.5l, figs. 1959.

Thallugthin, expanded, blue-green; filanents
straight, more or less parallel; sheath at first hyaline

and delicate, later becomes firm ani yellowish, unlame-

llated; trichomes blue-green, unconstricted at the cross~  
walls, not attenuated, septa not granulated;cells12-14 an

broad, 3=4 pm long, contents granular; endcell rounded,

ealyptra absent (pl.3, fig.54, photo 26).°° =
Anjum 137, Augs 75 1978s + membrane; shesti
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Habitat: Epiphytic (Rao, C.B., 1937b); terrestrial,

Local distributions Rice field Methra, District Peshawar.

Soil depth: 3 inch. | Lge

Geographical distributions. India, Pakistan.

SYMPLOCA Kg.

Phyce geMey 201. 1843.

Trichomes single, in a thin sheath; filaments

at first prostratc; later mostly forming erect bundles,

partly falsely branched; sheath firm or later gelatinizing;

trichomes straight, sometimes slightly attenuated; end

cell not capitate, sometimes with a thickened outer©

membrane.

Key to the species

1. Trichomes 283 pm broads..s.eeeee Ss Gartilazines (1)

1. Trichomes 5=3 pm broad ..esseeese S. muscorun (2)

; ‘ si

1. Symploca ceartilaginea (Mont.) Gomont, Monogr. Oscilla-

riees, 113, pl.2, figs.l3-14, 1892,

Desikachary, P.e339, pl.59, figsel,2. 1959...

Filaments arranged densely and parallel, for-~

ming bundles up to 1 cm. high, dull blue-green; trichomes

2-3 pm broad, mostly longer than broad, 3-56 mm long,

unconstricted at the cross-walls, blue-green; end cell

obtuse with a slightly thickened outer membrane; sheath
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somewhat thick,firm, coloured violet by chlorezinc-

lodide (pl.3, fige56).

Anjum 101, Feb.'17, 1978; Anjum 101A, March 15,.19783..

Anjum 101B, March 17, 1978. » 4 Kistan,

Habitat: Terrestrial (Ghose, 1927e; Dixit, 1936).

Local distributions Sorghum fields, Peshaware

Soil depths 2,3 and 4 inches.

Geographical distribution: Burma, Buropey ania‘Pakistan.

« Symploca muscorum (Ag.) Gomont, Monogre nietihenathas

LM0y pled» figse%~« 18926

Prescott, p.504, plell3, fige7« 1951; Tiffany

& Britton, p.356y ple975 fig-1l22..1952;

Desikachary pe337s ie59e figs. 394 1959.

Filaments forming a thin prostrate or creeping

thallus, rarely erect, in fascicles, blue-green or

blackish; trichomes unconstricted at the cross-walls,.

septa not granulated; sheath thin, firm or somewhat

gelatinous, coloured violet by chlor-zine-iodide; cells

5—8 mm broad, nearly quadrate; end cell broadly rounded,

with slightly thickened outer membrane oe £1g.212).

Anjum 214, Feb.* 1979.

Habitat: Aquatic (Prescott, 1951); epiphytic (Dixit,

1936); terrestrial (Fremy, 1927; Banerjiy 1938}

Skuja, 1949).
 



Local distributions Sugar-cane field, Mardans = © 99>

Soil depth: 1 inch, f m branched}

Geographical distribution: Burma, Burope, India,North —

att? America, Pakistan, 99)

“ IcRocoLgus Desnazieres eee ae

Catal. pl. Botanagr belge, 7. 1823. 3 a Ee

Filaments unbranched , or sparsely branched ;

sheath mostly colourless, more or less regularly cylind-

rical, not lamellated, sometimes when old, gelatinizing;

trichomes many in each sheath, densely aggregated, often

coiled or contorted like a rope; ends straight, mostly

attenuated, end cell more or less conical, seldom

capitate,

Key to the species

1. End cell pointed-conical, sheath

Chick cceoccccccccccccscccsdcvsdpesd kK. chthonoplastes (1)

1. Bnd cell rounded-conical, sheath

delicate cecicebathsc cvcscésucsnes x. iacustris (2)

1. Microcoleus chthonoplastes Thuret ex Gomont, Monogr.

Oscillariées, 353. pl.l4, figs. 5=8. 1892."

Desikacharyy .p.3435 pl.60, figs. 7-9, 1959. ©

= Chthonoblastus salinus Kg., Phye. gens, 197.

1843,

= Chthonoblastus lyngbvei Kees Payee 4gens, 197.

1843.  

 

 



 

126

Filaments single, oran expanded dirtytodark

green, lamellatedthallus, coiled, seldom branched; —

trichomes constricted at the crossewalls, 2.56 mm broad,

not granulated at the cross-walls; sheath sometimes» ©.

gelatinizing, uneveny thick, not coloured violetby

ehlor-zinc-iodide, having many closely grouped trichomes;

cells 13 times as long as broad, blue-green, 3.6-10 um

long; end cell not capitate, pointed-conical (pl.18,-~-

fig. 213). i b ‘

Anjum 216, Febs»75 1979.

Habitats Aquatic (Martens, 1870, 1871; Prain, 1905;

Biswas, 1926, 19325 .19423 Banerji, 1938);

terrestrial,

Local distributions Sugar=cane field, Mardan,

Soil depth: 1 inch.

Geographical distributions Burma, Cape Comorin, Burope,

Galle, India, Pakistan,

Sri Lanka.

2» Microcoleus lacustris (Rabenh.) Farlow, Alg. exsic. 4”

Bore, nr.'227 biss 18776 a

Prescott, pe505, pl.ll3, fig.6. 19515 Tiffany

& Britton, pe352, pl.%, figs.1113, lila, 1952;

Desikachary, p.345y pl.60, figs.4,5. 1959.

Thallus blackish-green; filaments contorted,

seldom branched; trichomes distinctly constricted at the

 

 

 



 

 

cross=-walls, 4=5 om broad; sheath colourless, slimy, not

coloured violet by chlor-zinc-iodide, sometimes gelatini-

zing, many trichomes in each; cells cylindrical, 1-3

times as long as broad, 6-12 mm long, bright blue-green;

end cell more or less rounded=conical, not capitate

(pl.3, fige57). rge 18, 2978.

Anjum 57, Seps 21, 1977+« ; e trial,

Habitats Aquatic (Prescott, 1957); terrestrials ».....

Local distributions Dry land, Peshawar.

Soil depth: 5 inchs

Geographical distributions Burma, Burope, North America,

Pakistan.

HYDROCOLEUM Ke.

Phycs geMes 196, 1843,

Trichomes few to several in wide, lamellated,

colourless sheath; sheath in older ones diffluent;

filaments more or less branched, forming a tuft of

membranous thallus; trichomes straight towards apices,

more or less attenuated and capitate; end cell often

with calyptra. One species was recorded for thegenus,

« Hydrocoleum oligotrichus A. Brey in L, Rabenh. Pl.

Buropaea algarum aquae dulcis et submarinae

2. 1865.

Prescott, pe504, pl.136. fig.8. 1951.
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Thallus cushion-like, lime encrusted, brown-

ish in’colour; trichomes clustered in fascicles, 2-6

within a lamellated sheath, golden brown, attenuated

at the apices, 3.548 mm in diameter; cells2

long; end cell capitate (pl.*, f1g.58).5

Anjum 138, Aug. 12, 1978; Anjum 138A, Aug. 18, 1978. 2

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Dry land, Bannu; Rice field Methra,

District Peshawar. A

Soil depths 2, 3 inches.

Geographical distribution: Burope, North America,

Pakistan.

SCHIZOTHRIX Kg.

Phyce geMey 230. 1843,

Trichomes many, seldom single, in large soft

to firm thallus, enclosed in a thin or thick sheath,

often each trichome with its own sheath; sheath

colourless to yellow-brown, red or seldom violet or

blue; often pointed at the ends; filaments densely

packed, forming a leathery stratum; trichomes twisted,

interwined, cylindric, sometimes constricted at the

cross-walls, attenuated at the apices; cells cylindrical

or shorter than wide.

Key to the species

1. Tricnomes 3-6 AM Broad cocscces s. friesii (1)
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1. Trichomes MaTPOWeP eceecesscvese 2

2. Trichomes constricted at the

CTOS S-wallSecccccccccccsescos Se tinctoria (2)

2. Trichomes unconstricted at

be

the crossewallseccccccccssece s. zaginate (3)

1. Schizothrix friesii (Ag.) Gomont, Monogr. Oscillar- .

iges, 3165 pl.9, figssly2. 1892. :

Prescott, p.e507, plell4, fige5s 1951;°

Desikachary, pe328y ple57, figsel,6. 1959.

Thallus blackish or greenish steel blue; fila~-

ments contorted in lower portion, rarely straight above,

parallel; trichomes distinctly constricted at the cross-

walls, 3-6 mm broad; sheath colourless, lamellated,

pointed at the ends, coloured violet by chlorezinc-iodide,

with a single or few trichomes; cells nearly quadrate, or

up to 2 times as long as broad, 4=11 mm long, blue-green;

end cell obtuse-conical (pl.19, fige241).

Anjum 219, Febsl0, 1979.

Habitat: Bpiphytic (Prescott, 1951); terrestrial.

Local distributions Sugarecane field, Mardan. -

Soil depth: 1 inch.

Geographical distributions Barope, India, North America,

Pakistan. .

2. Schizothrix tinctoria Gomont, Monogr. Oscillariees,

 



 

351. 1890.) ins 2 wi " LOmeSs 5

Prescott, p.508, ee figs. 778. 1951."

Talus blue-green, ‘expanted, ‘gelatinous, free-
Anitom

floating; filaments branched at the apices; trichomes

numerous, twisted, not tapering towards the Sosaee? obhere

pm broad, constricted at the cross-walls; sheath4airtiu-

ent, coloured violet bychlorazinentoiide;cells 11e4-3 xm

long, blue-green; end cell bluntly rounded (pl.29,

fig. 243).

Anjum 217, Feb. 9, 1979.

Habitats Aquatic, epiphytic (Prescott, 1951); terrestrial.

Local distributions Sugar-cane field, Mardan.

Soil depths 1 inch. ©

Geographical distributions Europe, North America, Pakistan.

3. Schizothrix yaginata (Naeg.) Gomont, nae. Oseillar-

ies, 302, ple7y figse 1-4. 1892. oe

Prescott, pl.509. 1951; Desikachary, P0325,

pl.58, figse%, 10,11, 1959.

Thallusexpanded, crustaceous, warty, with or

without incrustion, greyish brown or dark blackish green;

filaments straight, more of less erect and parallel, or

entangled, branched at the tips; trichomes not constricted

at the cross-walls, septa gramlated; sheath ‘thick some-
° pee 3

times lamellated, acuminate at the ends, coloured violet
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by chlor-zine-todide; with a single or fewtrichomes;»

cells 2~3 mm broad, mostly shorter than broad, 1<2 nm).

long; end cell rounded (pl.19, \figs242).)5.1)5. 19% > Hebe

Anjum 218, Febe9s1979; Anjum 218A, Feb.l2, 1979; Anjum

218B, March l, 1979.

Habitats On rocks and ‘entangled among cobeubar: mcilagi-

inuous ‘algae.(Prescott, 1951)5 terrestrial. —

Local distribution: Sugar-eane 1fields, Mardan ;

Soil depth: 3, 4 and 5 inches. : j

Geographical distribution: Burope, India, North America,

Pakistan.

INDROSPERMUM Kg.

Phyce gene, 2lle 1843.

Thallus mucilaginous, dull blue=green; trichomes

uniformly broad, short, without sheath, but in a common,

mostly very delicate and often imperceptible, mucilage of

thin consistency; cells cylindrical, constricted at the

cross=walls; heterocysts terminal, a both ends or at one

end only, sometimes intercalary; spores single, rarely

in series, next to the heterocyst on one side, much

bigger than the Vegetative cells.

Key to the species

1. Spores 8-9 xn LONEcéiceveséccsweccé ge minigum (1) LS

le Spores 3240 um longeererecevscess Se Stacnale (2).

ie
l
e
e 
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1. Cylindrospermum minimum G.S. West, Fresh water algae of

Columbia, Mem. Soc. Neuchat. 5:1013-1051, 1914.

Prescott, pe530, pl.l22, figss14,15. 1951; Huber-

Pestalozziyp.188. 1962. heterocysta sub-

ores

Filaments ‘solitary, in small clusters,

straight or. curved; cells rectangular to short eyliniric,

1.8=3.5 pm long; heberceyste subglobose toWetiipesiiel,

2 pm in diameter, 2.5=2.7 nm long; spores subecylindric,

325-328 pm in diameter, 8-9 pm long, with a thick smooth

wall (pl.4, fig.60).

anjum 153, Oct. 20, 1978.

Habitat: Aquatic (Prescott, 1951); terrestrial.

Local distribution: Wheat field, Peshawar.

Soil depth: 2 inch.

Geographical distributions Columbia, Burope, North America,

Pakistan.

2e Cylindrospermus stagnale (Kg.) Born. et Flahe, Revision

des Nostocacees heterocystees, 250. 1888,

Tilden, p.98, fig.45A. 1937; Prescott, p.531,

pl.122, figs.17,18. 1951; Desikachary, P+363»

pl.65, figed. 19595 Huber-Pestalozzi, polB9y

fig.87. 1962.

= Anabsensatagnalis Kee, Phyce genes 210. 1843.

= Cylinjrospermum macrosperaum Kgey Phycs gene,

173. 1845.

 



 

133

Thallus floccose, expanded, attached or free-

floating, blue-green; trichomes 3.8=4.5 um broad,

constricted. at the cross-walls; cells nearly quadrate, or

cylindrical, often 3=4 times as long; heterocysts sub-

spherical or oblong, 6-7 nmbroad, 7-16 pm long; spores

cylindrical with. rounded ends, 10-16 um broad, 32=40 nm

long, with smooth yellowish brown outer layer (ple4, _

fig.59).

Anjum 29, April 305 1977-

Habitats Cosmopolitan.

Local distribution: Garden soil,. Peshawar.

Soil depths 5 inch.

Geographical distributions World wide.

NOSTOC Vaucher

Histoire des Confervees d'eau doucey

203. 1803. ,

Thallus mucilaginous, gelatinousor coriaceous,

first globose tooblong, later globose, folioese ‘filiform,

bullose, solid or hollow, free or attached, the periphery

dense and dark coloured ; filaments flexuous, curved or

entangled; sheath sometimes distinct, generally diffiuent,

trichomes torulose; cells depressed, spherical, barrel-

shaped or cylindrical; nepercoyess Saeereeee in

young conditions terminal; spores sphericaly e oblong,

formed centrifugally in series in between the heterocysts.
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Key to the species

1. Thallus without a firm outer

mucilagey, more or.less soft and uae

Shaplesseccccevsecsscvccsssesessees2

1. Thallus with ea firm outer ; o

MUCLlLageceescdevesescervevesesoos 9

2« Trichomes very densely coiled... Ne punetiforme(11)

2e Trichomes loosely cOiledecssees 3 ohe

Be Cells 2.5 pm broadeccccccccccccce Ne Galcicola (1)

3- Cells WUUEUcCneescccosessusenee ae

4e Sheath broadececcevcccccccesees Ne Daludosum (9)

4. Sheath thinececcccsccccccccccee 5

i

5. Trichomes loosely entangledecesse 6

5. Trichomes densely Satoheteae® wees 8

6. Cells twice as long as broad... 7

6 Cells nearly quadrateesesccoeos Ne comminutum (4)

7+ Heterocysts 4.5-6 nm broad,

SPOTS TOUNdsccccsevsrcesscevecee Ne Discinale (10)

7+ Heterocysts 6 pm broad, spores

OValececevccccs cs ccececccsscocscs Ne carnem (2): .

7. Heterocysts 7-8 um broad, spores

ODLONZevevcovecccevesscocseveceoe Ne spongize(5)

7» Heterocysts 6-7 pm broad, spores iat

ellipsoid or oblong-cylindric.... N. elliposporum (5)

8. Trichomes 3.7-6 mm broad. celis

Spherical, ellipsoidalessecccccee Ne hate (6)

 



 

8. ‘Trichomes' "3.504 um broad, cells )*» 1949).

short barreleshaped..s..c.seee0 Ne Linckia (7) 9 |

9. Trichomes 3-3-5 tm broade.seseseee Ne werrucosym (14) |

Qo Trichones broadersessed. cisiose. ID) FOPth Americ

10. Trichomes loosely entangled.s..e. N. microscopicum (8)

10. Trichomes densely entangledeee. 11 a

11. Sheath distinctly lamellated..... Ne commune (3)

11. Sheath unlamellatedecceccccccccece x. aphaericum (120  1. Nostoe caleicola Breb. ex Born. et Flah., Revision des |

Nostocacées heterocysteesy 202, 1888.

Desikachary, p.384, pl1.68, fig.l. 1959; Kantz

& Bold, pe32, figs.6,30. 1969.

= Stratonostoc lLinckig (Roth) Blenkin, p.595. |

1938. : 5 |

Thallus mucilaginous, slightly diffluent,

expanded, olive, grey or blue-green; filaments loosely

entangled; sheath mostly indistinct, or distinct only

at the periphery of the thallus, colourless or yellowish

brown; trichomes 2.5 um broad, palé blue-green; cells

barrel-shaped, subspherical, rarely longer than broad;

heterocysts subspherical, 4-5 um broad; spores subspherical,

4=5 um broad, with smooth yellowish membrane Gar

fig. 71). 195175 Serre

Anjum 139, Aug.20; 1978; Anjum 139A, Aug. 29, 1978.  



 

Habitats Terrestrial (Gonzalves & Gangla, 1949), °°

Local distributions Rice fields Methra, District Peshawar.

Soil depths 1,2 inches. i
Geographical distribution: Burope, eae North Anerice,

Pakistan,

2. Nostoc garneum Ag. ex Born. et Flah., Rev. des >

Nostocatées heterocystéesy 196. 1&8.

Prescott, pe5225 pl.119, figs9. 1951; Tiffany

& Britton, pe366,5 pl.10l,. fig.1154. 19523"

Desikachary, p.381, pl.69, fig.6. 1959; Huber-

Pestalozzi, p.196, fig.95. 1962.-

= Nostoce purpurascens Kg., Phyc. gen,, 208, 1843.

Thallus at first globose, later bulbose-tuber-

culate, leathery, irregularly expanied, gelatinous, flesh-

coloured, reddish-brown, violet, rose, or blue to olive-~

green; filaments loosely conterted, flexuous; sheath

indistinct, colourless; trichomes 3-4 um broad; cells

oblong cylindrical, up to twice as long as broad; hetero-

eysts oblong, 6 mm broad; spores oval to ellipsoidal,

6 mm broad, 5=10 um long, epispore smooth,—>

fig.70, photo 27),

Anjum 115, April 26, 1978.

Habitats Aquatic (Zeller, 1873; Prescott, 1951); terrestrial.

Local distributions Dry hill, Kohat.

Soil depths 4 inch.
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Geographical distribution: Europe, India, North America,

Pakistan.

3- Nostoe commune Vaucher ex Borns, et Flahey Rev. des.

Nostoeacées heterocystees, 203. 1888,

Prescott, pe5235 plell9, figel3. 1951; Smith,

p.288, fig.1688. 1955; Desikacharys p.387,

pl.68, fige3e 1959; Fritsch, p.805, fig.305 LM.

1959;Kantz & Boldy p.33y figs.7931. 1969.
a Nentae kurzianum Zeller, Algae collected in

Arracan ete., J. Asiatic Soces Bengal,

423179. 18733 Hedwigiay 123171. 1873.

Thallus firm, gelatinous, at first globose,

later flattened, expanding, undulated, membranous or

leathery, sometimes irregularly torn, often perforated,

many centimeterd diameter; blue-green, olivaceous or

brown; filaments flexuous, densely entangled; sheath

mostly distinct only at the periphery, thick, yellowish

brown, often lamellated, inside the thallus more or less

distinct, but hyaline; trichomes 4.5-6 um broad, cells —

short barrel-shaped, or nearly spherical, mostly shorter

or little Senate than broad, 5 wm long; heterocystsnearly

spherical about 7 mam broad; spores not observed (pl4,

fige57, photo 28).

Anjum lis, May 19, 1978.  



 

Habitats Aquatic (Prescott, 1951); terrestriel (Baner4, :
2c er

19355 1938).
sore ar

Local distributions Rice field Methra, District Peshawar.
= am i

Soil depths 4 inch.
pheter

Geographical distributions Burma, Europe, Taine North
i: ~e@iah wail.

America, Pakistan.

4. Nostoc comminutum Kge, Tabe Phycey 2836 1849-1869.

Prescott, Ppe522, pl1.119, fig.12. 1951.

Thallus irregularly lobed, membranous, golden-

brown; sheath delicate; trichomes twisted, somewhat

entangled; cells globose or compressed=globose, 3.7=4 pm

in diameter, 3=4 wm long; heterocysts spherical, 6 am in

diameter; spores unknown (pl.18, fige207).

Anjum 220, Feb. 12, 1979.

Habitats: Aquatic (Prescott, 1951); terrestrial.

Local distributions Sugarecane field, Mardan.

Soil depths 1 inch.

Geographical distribution: Burope, North America, Pakistan.

5. Nostoc ellipsosporum Rabenh. ex Born. et Flah., Reve ©

des Nostocacées heterocystées, 198. 1888.©

Prescott, p.523. 1951; Tiffany & Brittony — |

pe364, pl.100, fig.1148. 1952. tt ate,

Thallus irregularly cleaiae, reddish-brown;

 

;
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gelatinous ,expanded; trichomes flexuous, loosely entangled;

cells cylindric or subecylindricy 4 mm in diameter, 6-14 um

long, pale blue=green or olive«green; heterocysts more or

less spherical or oblong, 6-7 um in diameter, 6-14 om long;

spores ellipsoid or aepaneueyiintries +4 um in diameter;

14-19 um long, with snooth transparent or+ yellowish wall.
(pl.18, £1¢.205). oe es
Anjum 222, Febe 15, 1979.

Habitats Aquatic (Zeller, 1873; Rao, CaBs, 19385Prescott,
1951); terrestrial (Singh, 8R.Ney 1939)

3 és
Local distributions Sugarcane field, Mardan.

Soil depths 3 ‘oak.

Geographical distributions Burmay Europe; India, North:

America, Pakistan, pand 1

6. Nostoc hated Dixit. The Myxophycese of the Bombey=

Presidency-T, Proc. Indian jSede 2,3#101,

£ig.30. 1936.

Desikachary, pe389, p1.67, fig.2y 1959.
;ees

td

Thallus spherical, at first attached, later

free-floating; trichomes 3.7-6 um broad, irregulerly curved,

densely entangled; cells spherical or ellipsoidal; hetero-

eysts single or in short chains of 25) almost spherical,

rarely slightly barrel-shaped, sometimes flattenedy3.6-5

um broad, 5 am long, sporeshot. observed (pl.4, fig.68).

Anjum 94, Jan, 30, 1978.
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Habitats. Bpiphytic(Dixit, 1936); terrestrial.

Local distributions Dry hill, Kohat.

Soil depth: 1inchs... Europe, Indie, Bort

Geographical distribution: India, Pakistan. |

7+ Nostoc Linckis (Roth) Born. et Flah.s Rev. des.

Nostocacées heterocystees, 192. 1888.) -

Prescott, p.523y pl.l119, figs.14-16,19513. .

Desikachary, Pel77s pl.69, fige4. 1959; Fritsch,

P834, fige321 A,F. 1959; Huber-Pestalozzi,

pel%, fige93. 1962; Kantz & Bold, pe34,_

figs.11,35. 1969.

Thallus varying in shape, punctiforme ortuber-

culate, at first, spherical, latter irregularly expanding,

torn, gelatinous, blue-green to violet or blackishegreen

to brown; filaments densely entangled, flexuousor highly

eciled; sheath diffluent, hyaline inside, distinct only

at the periphery; trichomes 3.5-4 um broad, paleblue-

green; cells short barrel-shaped; heterocysts subsphericel,

5-6 mm broad; spores subspherical, 6-7 zm long, epispore

smooth (pls4y fig.63).

Anjum 335 Maye 24, 1977.

Habitats Aquatic (Prescott, 1951; Huber-Pestalozziy 1962);

epiphytic (Guptay 1956); terrestrial (Gonzalves

& Gangla, 1949; Skuja, 1949). +, SF2 Lame

ee

 

a  



 

 

141

Local distributions’ Pine forest, Parachinar, §/~ °°

Soil depths 2 inch.” ‘ yatees Ils

Geographical distributions Burma, Europe, —sNorth

‘soobery. ©.) America, Pakistan. Huber~
€

8. Nostoc uiasneeenaiies Carm. ex Boras et Fish. Rev.

des Nostoeacéesheterocystees, 210, 1888,

Prescott, pe523, pl.120, fig s5s 1951; Desi-

cachary,: §.387% 19595 broad, barrel-shaped,

t ar vyece we ¢elis:

Thallus Wyherical or ellipsoidal, soft, with ,

firm outer surface, small, rarely large, blue-green or

olive-green; filaments loosely entangled; sheath more or

less distinct, yellowish; trichomes 5-8 mm broad, blue-~

green or olive-green; cellssubspherical or barrel

shaped; heterocysts nearly spherical, 7 um ‘broad; spores

oval, 6=7 um broad, 9=15 wm long, olivaceous; epispore

smooth (pl.18, fig.206, photo 29).

Anjum 221, Feb. 12, 1979; Anjum 221A, Feb. 20, 1979.

Habitats Aquatic (Prescott, 1951); epiphytic (Ghose,

1927a5e,4}Skuja 1949); terrestrial (Fremy,’

1942).

Local distribution: Sngar-cane fields, Mardan,.~~

Soil depths 55°6 inches\- .

Geographical. distributions Burma, Burope, India, North

America, Pakistan,SriLanka.
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9. Nostoc paludosum Kg. exBorn. et Flah., Rev. des

Nostoeacees heterocystees, 191. 1888. |

Prescott, ps524, pl.l21lyfigs. 1-3.19513)

Desikachary, pe3755 ple69,figs2. 1959; Huber~

Pestalozzi, p.1965 fige92-1962.

$ mes 27

Thallus minute, punetiformey“gelatinous;

AiG

ysta

sheath broad, hyaline, or yellowish=browny trichomes :

3-3-5 pm broad cells as long as broad, barrel-shapedy

pale blue-green; heterocysts broader than vegetative cells;

spores oval, 44,5 um broad,6-8 um long, with smooth

colourless membrane (pl.4, fig.62, photo 30).

Anjum 21, March 20, 1977. nay
Habitats Aquatic (Prescott, 1951; Huber-Pestalozzi,

1962); terrestrial (Mitra, 1951).

Local distributions Dry land, Peshawar.

Soil depths 1 inch,

Geographical distributions Buropey India, North America,

Pakistan.

10. Nostoc piscinale Kg. ex Born, et Fish.; Rev. des

Nostocacees heterocystees, 194. 1888. ee

Desikachary, p.378, pl.69, fige3. 1959; Huber-

Pestalozzi, pel%, f1¢.94. 1962; Kantz & Bold;

po32y figeby30. 1969. diay, eee
= Hostoc linckia Roth ( = shraseneatle iinckis

(Roth) Blenk. 5956 1938).

a

se

o
k
a
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Thallugatfirst spherical, but later bulbose,

or variously tuberculate, mucilaginous, ‘orgelatinous,»

light blue-greeny or olive-green to brown;filaments: —

flexuous, looselyentangled; sheath distinct at the©"

periphery of the thallus, brownish, diffluent in the»

inner portions of thethallus, hyaline; trichomes 3-7 jm

broad, up to nearly twice as long as broad; heterocysts

subspherical or oblong, 4.5«6 mm broad; spores globose,’

6=7 um broad, in long chains, epispore smooth(ple4;

fige64, photo 31532).

Anjum 65, Oct. 16,°1977.

Habitats Aquatic (Gupta, 1956; Huber+Pestalozziy 1962);

terrestrial (Beck & Zahlbruchner, 1897).

Local distributions Garden.soil, Peshawar.

Soil depths 5 inch.

Geographical distribution: Europe, India, Pakistan.

1l. Nostoc punctiforme (Kg.) Hariot, f. de Bote, 5831.

1891. ;

Prescott, p.525, pll2l, rigs.4-,Desikachary,

pe374y pl.69, figsl. 1959; Fritsch, p.805,

fig.308C=F,Q. 1959; Kantz & Bold, pe36,

figs.16,40. 1969.

= Nostoc hederulae Menegh. in Kees Sp. Alges

287. 1849. ee

 

  

 



 

 

Thallus subglobose, scattered orconfluent,..

attached; filamentsflexuons, densely entangled;sheath.

delicate, hyaline,mucous; trichomes 3-4 mmbroad; cells.

short barrel-shaped or ellipsoidal, blue+green;heterocysts

4-6.5 om broad, spores subspherical, or oblong, 5-6mm

broad, 5-8 mmlong, epispore smooth and thick (pl.4,

fig.61, photo 33).:) 72 rf ; Preny.

Anjum 22, March 24) 19773 Anjum 22d, Nove 6, 1977; Anjum

22B, Dec. 95 19773 Anjum 22C, Dece 16,5 19773,Anjum 22D,

Sep. 3, 1978; Anjum 22E, Sep. 9, 1978.

Habitats Aquatic, epiphytic on submerged, objects,

endophytic (@rescott, 1951); terrestrial.

Locd distributions Dry lands, Peshawar; Maise “one

Mardan.

Soil depths 1, 2) 35 4, 5, and 6 inches.

Geographical distributions Europe, India, North America,

Pekistan,

12. Nostoc gphaericum Vaucher ex Born. et Flah.yRev. des

Nostocacees heterocystées, 208. 1888.

Prescott, pe525_ pl.l2ly figs. 689. 1951; «=

Desikacharys P3902 1959. nk iy 25.

= Stratonostoc commune (Vaucher) Blenkin. 1938.

Thallus free, globose at first, later irregu-

larly delicate-tubcrculate, thick, olive-green, yellow

 



 

or violet-brown, with firm outer layer; filamentsflex-

uous, densely entangled; trichomes 4, rarely 5 ambroad;

cells compressed, spherical or barrel-shaped; heterocysts

4-6 pm broad, subspherical;spores oval, 5-6 um broad,

7-8 pm long, epispore thick,* brownish wey eebtegt

Anjum 66, Oct. 20, 1977. PE PEE AO

Habitats Terrestrial (Biswas, 1925; Banerji,1938; Fremy,

1942; Mitra, 1951; Prescott, 1951).-

Local distributions Dry land, Dera Ismail Khan.

Soil depth: 5 “inch.

Geographical distributions Burope, Indiay North America,

Pakistane~ © 198

13. Nostec spongiaeforme Age ex Born.et Flahyy Rev. des

Nostocacees heterocystees, 197. 1888.

Prescott, P2525 plel21, fig.10. 1951; Tiffany

& Britton, p.366,, pl.100, fig.1150. 1952;

Desikacharyy pe380. 1959; Huber-Pestalozzi,

pol97y fig.96. 1962; Kantz & Boldy’ps36,°"°
figs.17j;41. 1969.

= Nostoc’Linckia f. spongiaeforme (ag.) Blenkin,

(= Stretonostoc Linckia (Roth) oe eae

1938) -

Thallus at first globose, gelatinous, later

expanding, verrucose, bullose, light blue-green, violet
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or brownish; filaments flexuons, loosely entangled;

sheath diffluent inside, more or less distinct along. e:

the periphery, yellowish-brown; trichomes about4 zm ..

broad, blue-green to violet; cells partly cylindrical

and up to 7 mm long, partly short barrel-shaped; hetero-

cysts subspherical or oblong, 7-8 ~m broad, somewhat

longer than broad; spores oblong, 6-7 um broad, 10-12 um

long, epispore smooth, at first colourless, later

yellowish (pl.4, fig.66).

Anjum 525 Auge 30) 1977...

Habitats Aquatic (Rao, C.S., 1939; Fremy, 1942; Skuja,

1949; Prescott, 1951; Huber-Pestalozzi, 1962);

terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depths 4 inch.

Geographical distributions Burma, Burope, Injia,.
North America, Pakistan.

14. Nostoc yerrucosum Vaucher ex Born. et Flahe, Rev. des

Nostocacées heterocystees, 216. 1888.

Prescott, pe526, pl.121, figs.1l-13..1951; .

Tiffany & Britton, p.366, pl.l0l, figel155.

1952; Desikachary, p.368, pl.70, fig.le 19593.

Huber-Pestalozzi, p.197, fige98. 1962; Kantz &

Bold, peo37» figs+18,42..1969.. indr ic

= Stratonostoc yerrucosum (Vauch.) Blenkin. 1938.
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Thallugat first spherical or subspherical,

solid, gelatinous,firm, surface undulate, orverrucose;

later hollow, vesicular, soft; torn, blackish-green or

Oliveegreen, or brownish-green; filaments flexuous and

densely entangled at the periphery; sheath thick, yello-

wish brown in the peripheral layers, inner ones hyaline,

and. diffluent; trichomes 3-3-5 pm broad; cells short

barrel-shapedy shorter than broad; heterocysts 8 zm broad,

subspherical; spores oval, 5 nm broad, 7 nm Longs_epispore

smoothy yellowish (pl.4, fig.69). ee

Anjum 116, April 29, 1978.

Habitats Aquatic (Prescott, 1951; Huber=Pestalossi, 1962);

terrestrial (Singh, VePoy 1941).

Local distributions Dry hill, Kohat.

Soil depths 3 inch.

Geographical distributions Burope, India, NorthAmerica,

Pakistan.

ANABAENA Bory.

Dict. class. a*hist. nats; 1307. 1822." 590e5~

Trichomes uniformly broad or constines, slightly

attenuated towards the apices, straight, Clereeaea

spirally coiled; sheath absent or more or Seesaeeriaekt

forming a free, torn or floccose or~~ weee ;

thallus; celistorulose, barrel-shaped or cylindrical;

heterocysts numerous, intercalary, spherical, ovate or

 

 



 

 

 

cylindrical; spores single or in long chains,either

adjacent to or remote from the heterocysts, rounded,

ovate. ~ ? a8

Key to the species

1. Trichomes spirally coiled..s.scccee 2 <a

“
le Otherwisdcendecs ashen'cncceeactenen 3

2- Spores in chainSevecerccevsceeve Aw gelatinicola (7)

2. Spores. singles dcsieecevsccescecss Ae spiroides (11)

3. Trichomes, circinatese.sceceveceeee Ae Sircinalis (4)

3- Trichomes straightivess.cecviesssvecce 4

4. Cells 2=3 pm broad «ceveccdovccces 5

4. Cells broadereesecescccccccceceesl

5. Heterocysts terminal and

Antercalarycecccccccccscccccccccce Ae Oryane (9)

5» Heterocysts intercalaryecesccoccee Ae gnOmala (1)

6. Cells with gas-vacuolesecsessess 7

6. Cells without gas-vacuolese.sece 8

7 Spores adjacent with the

heterocystccoccececvvccccocecesese Ae apbanisayen——

oides (2) —
7+ Spores away from theheterocyst... As yariabilis (13)

8. End cell SOMGRPs cccccccssiocs Ae orientalis(8)

8. End cell TOUNdGd osescccvsccescee 9

9. Spores 54-58 pm; LODGs 05 va vb dbS Sod As subcylindrica (12)

9. Spores BHOTCeMr pcocseccccccoscececs 10
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10. Heterocysts8-12 mm broad... A. spheerica(10)

10. Heterocysts: narrower esecesesoLl)., sev. 4,19819%,

ll. Spores 25-50 »m LONTeccccocces Ae aBugstumalis (3)

i Spores” SHOPCCTeceseessescenses 12. 7.4, 1959: Hut ~

12. Spores in long.CHAINS eoseece A. fertilissina (6)

12. Spores not in Chainescescece ae cylindrica (5)
tly bent

1. AnDabsena anomala Fritsch, The genus Anabaena etc.s;>

J. Indian bot. Soc., 2821465 figs.60-73.°1949.

Desikacharyy p.398y pls73y fige2s1959..

= ADabsaena thermalis Vouk var. indies Fritsch,

ex Dey Proc. Royse Socey Londs, By 1278125,

19396

Thallus thin, gelatinous, blue-green; trichomes

commonly densely or irregularly aggregated, more or less

contorted, moniliform, apical cell rounded, or subconicel,

apex obtuse; cells generally 2-3 zm broad, as long as broad,

spherical or barrel-shaped, sometimes up to 14 times as longas

broad, about 3.5 um in diameter; heterocysts area eomabnly

single, intercalary, sphericals 3.5=565 mm broad, commonly

isolated; exospore solid, endospore thin (pl.5y fig.75)6

Anjum 150, Octe 5, 1978. c ‘

Habitats Terrestrial (De, 1939; Fritsch, 1949).

Local distributions Rice field Methra, District Peshawar.

Soil depths 1 inch. — a ee
Geographical distribution: India, Pakistan.
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2» Apabsens aphanizomenoides Forti, Atti Mem. ac. d‘tagric.

Sc. lett. arti 6 Comm. Verona, ser. 4,123126,

fig.2. 1912. ng (ples Figs

Desikachary, p.405, pl.71, fig.4. 1959; Huber-

. Pestalozziy p.204, fig.108. 1962.

“‘Trichomes single, straight or slightly bent,
1-2 mm long, 45 pm broad, slightly constricted at the

cross=walls; cells barrel-shaped, eylindrical, 1=3 times :

as long as broad, with qus<vasndai heterocysts sub-

spherical or ellipsoidal, 5.5+7 pm broad, 6-7.5 pmlong;

spores single or few near the heterocysts, spherical,

8-14 wm broad, with smooth colourless walley fige77,

photo 34, 35)%

Anjum 120, May 24, 1978.

Habitats Terrestrial.

Local distributions: Dry land, Dera Ismail Khan.

Soil depth: 1 inchs

Geographical distributions Europe; India, Pakistan.

3. Anabaena augstumalis Schmidle, Einige alges aus

preussischen aEorecue Hedwigia, 385174.1899.

Prescott, pesa3qmabersPestaneissy rer fig.

144, 1962. ' pany wie
1Sf 2th

Trichones. hee more or less dent; sheath
 

diffluent; cells eylindrical or eauiidale without gas-
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vacuoles, 4° mm broad, 1-14 times’as long as broad;©

heterocysts ¢ylindrical,6 mm broad; spores awayfrom -

the heterocyst, 6 mm broad, 25=50 wm long (pl.6, fig.82).

Anjum 95, Febs 2, °1978s" © yispore 3 not

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Dry hill, Kohat.

Soil depths 2 inch. ©" > 1951; Huber-

Geographical distributions Africa, Europe, North America,

4. Anabaena circinalis Rabenh. ex Born. et Flah.,Rev.

des Nostocacees heterocystées, 230. 1888.

Prescott, pe5l4, pl.ll6, figwle2. 1951; Tiffany

& Britton, p.3575-p1s985 . figss1129,1130.: 1952;

Desikachary, p.414. 1959; Huber-Pestalozzi,

pe2l4, fig.135s.1962. a2

= Anabaena circinglis Ge.) Hansge, Oest. bot.

Zeitschre, 345390, plel, figs.12-14. 1884, :

= Anabaena fles-aquse var. eircinglis Kirchn.,

Kryptogamenflora von Schlesien, 2(1)3235- 1878.

Thallus floating, frothy; trichomes mostly

circinate, seldom straight; sheath absent; cells barrel-

shaped or spherical, somewhat shorter than broad,with

gas-vecules, 8=14 pm broad 5heterocysts subspherical,

8-10 mm broad; spores cylindrical, sometimes curved, ends

 



 

Ie:

rounded, 16-18 ymbroad, 22=34 mm long, away fromthe

heterocyst; epispore smooth end colourless (pl.65 fig.80,

photo 36).%s:. $3635 Pigs °

In the present study, epispores have not

been observed.

Anjum 26, April 19, 1977.
Habitats Aquatic (Biswas, 1927c; Prescott, 1951; ‘Huber=

Pestalozzi, 1962); terrestrial. /

Local distributions Rice field Methra, District Peshawar.
Soil depths 5 inch. — . ’

Geographical distributions Europe, India, North america,

Pakistan,

5. Anabaeng cylindrica Lemm. (vide, Huber-Pestalozzi,

1962). Huber-Pestalozzi, pe209, fig.l2l. 1962;

Kantz & Bold, \ps38, figs.22;46s 1969.

Cells cylindrical or barrel-shaped, 4-6 pm broad,

3-8 ym long; heterocysts cylindric, spherical or ellipsoidal,

4-8 ~m in diameter, 6-8 mm long; spores cylindric, spheri-

eal or ellipsoidal, 5-7 um broad, 8-20 nm long (pl.6, fig.

83)6 gals

Anjum 36, June 4; 1977. ‘ eee

Habitats Aquatic (Huber-Pestalozzi, 1962); aientiiliad.

Local distributions Sorghum field, Peshawar... ss =»

Soil depths 4 inch. ‘ os9ee *

Geographical distributions Europe, North seeds Pakistan.
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Thallus thick, gelatinous; trichomes mostly

solitary, spiral-densely arranged, coiled, not screw-like,

rarely straight; cells subspherical, 6-7.5 mm broad, apex

acute; heterocysts spherical, 7-8 mm in diameter; spores

in chain , away from the heterocyst, spherical, 14 num

in diameter (pl.18, fig.208). reoha

Anjum 223, Feb.16, 1979; Anjum 223A, Feb. 19, 1979.

Habitats Terrestrial.

Local distributions Sugar-cane fieldgy Mardan. :

Soil depths 1, 3. inches. ; s

Geographical distributions India, Pakistan.

8. Anabaena orientalis Dixit, The Myxophyceae of the

Bombay Presidency, I, Proce Indian Acade, Scie,

By pe3210l, fige3D. 1936. :

Desikachary, pe405y pl.77, fig.6. 1959.

Trichomes solitary, straight or slightly curved,

2.5=4 pm broad; cells quadrate or cylindrical, rarely

slightly barrel-shaped, up to 2-3 times as long as broad,

3.7=4.8 um long; end cell conical with rounded apex;

heterocysts single, intercalary, cylindrical or slightly

ellipsoidal, with rounded end walls, 4.8-5.5 am broad,

7.4=9.2 wm long; spores one on each Side of a heterocyst,

ellipsoidal, 7.4<9.2 mm broad, 14.8-16.6 um long (pl.5y

fig.78). oo = aon  
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Anjum 38, June 16, 1977; Anjum 38A, Sep. 29. 1977;

Anjum 38B, Sep. 4. 197%. : An

Habitats Aquatie (Dixit, 1936; Gonzalves, 1947); terres-

trial.

Local distributions Dry lands, Dera Ismail Khan and...

Kohat; Pine forest, Parachinar.= -

Soil depths 1,2 and 3 inches.

Geographical distribution: Indiay Pakistan.

9. Anabaena oryzae Fritsch, The genus Anabaena, J. Indian

bot. Soe., 285135, figs.1-16. 1949.

Desikachary, pe396, pls72, fig.3. 1959.

= Anabaena geleatinosa Fritsch ex De. 1939.

Thallus soft, green, gelatinous, membranous; ¢t

trichomes short, straight, densely aggregated generally

parallel; cells 2.5=3 wm broad, more or less barrel-

shaped, 1}=2 times as long as broad; heterocysts terminal

and interealary, broader than the vegetative cells, ox

3-3-5 om broad, terminal ones conical, and twice longer

than broad, intercalary ones single, or 2=3 in peries.

generally barreleshaped, sometimes spherical, single;

spores rarely single, next to the terminal heterocyst,

commonly away from the intercalary heterocyst, single

or 2=7 in series, subspherical or short ellipsoidal, 5-6 25

ym in diameter, 5-7 am long, exospore yellowish brown

(pl.5, fig.74).
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Anjum 25, April 20, 1977; Anjum 25a, May 8, 1978;

Anjum 25B, Way 123 1978; Anjum 25C, June 1, 1978; Anjum

25D, June 5, 1978; Anjum 258, June 10, 1978.

Habitats Terrestrial (Fritsch, 1949).

Local distributions Dry lands, Peshawar, Bannu and Dera

: ‘Ismail Khan; Dry hills, Kohat, Abbotta-
+> » 7

bad; ‘Waise facia, manda’? °9*">

Soil depths ly o, 39 4, 5 and 6 iiehed. * >on eeeDS

Geographical distributions India, Pakistan. =
3 Of

10. Anabaena athaaetien Born, et Plah., Rev. des Nostoca-

céesheterocystées, 228, 1888."

Smith, pe287, fige166A. 19553 Desikachary,,

pe393~- 1959; Huber-Pestalozziy pe206. 1962.

Thallus floccose, biue-green; trichomes monili-

form, straight, arranged parallel, 5-6 om broad, with an

indistinct mucilage sheath; cells spherical to short

barrel-shaped; end cell rounded; heterocysts subspherical,

6-7 um broad; spores on one or both sides of the heter-

oocysts, subspherical to oval, 8-12 um broad, 12-18 um long,

one to few together; epispore smooth, yellowish brown |

(ple5, fige72).

anjum 24, April 4, 1977.

Habitats Aquatic (Banerji, 1938; Ganapathi, _—Huber-

Pestelozzi, 1962); terrestrial. — —

Local distributions Dry land, Dera Ismail Khan.
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Soil depths 3 inches _ ra dés

Geographical distributions Burope, India, Javay North

America, Pakistan,|

e Anabaena gpiroides Klebahn, Flora, 808125)lets

rigs.1l=13. 1895; as
Tilden, p.%; fig.43D. 1937; Prescott, p.518.

1951; Tiffany & Britton, peo357y ple98y figsl133.

1952; Desikachary, ps395y pl.71y figs9. 19593

Huber=Pestalozzi, p.208, fig.s119. 19%2.5 >

Trichomes single, free=floating, regularly

spirally coiled, with thick and mucilaginous sheath,

Spirals 45=54 ~m broad and 40-50 um distant; cells

spherical, 6.5=8 um broad, mostly shorter than broad,

with gas-vacuoles; heterocysts subspherical, 7 zm broad; spores

single,at first spherical, later elongate, slightly bent,

next to the heterocysts oraway from it, 14 um broad

(pl.05», £16073)0.. +.»

Anjum 475 July. 29, 1977. :

Habitats Aquatic (Crow, 1923b; Biswas, 1942; Skujay, 1949;

Huber-Pestalozzi, 1962); terrestrial...

Local distribution: Dry land, Dera Ismail Khan,

Soil depths. 1 inch, —*

Geographical distributions Burma, Burope, India, Pakistan,

Sri Lanka... . Benes

 

 

 



 

12. Anabaena subcylindrica Borge, Die Algenflora des

Takernsees; Sjoen Tokerns Fauna 6ch Flora. § —~

Kongl. S¥) Vet .-Akad., Not4,3=-48. 1921, °  *

Prescott, ps518, pl.118, figs.6-8. 1951;°"

Huber-Pestalozzi, ps210, fig.124. 1962; Kantz

& Bold) p.39, figs.26,50. 1969. a

tein
layer, cells short cylindric, 4=4.5 mm broad, 55-10 zm

long; heterocysts cylindrical, 5-7.5-10 um in diameter,

15-18 pm long; spores cylindrical, 7-8.5 am in diameter,

54-57 wm long (pl.6, fige8l, photo 37538).

Anjum 88, Jan. 9, 1978.

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Sorghum field, Peshawar. .

Soil depths 5 inch.

Trichomes straight, solitary or forming a

Geographical distributions Europe, North America, Pakistan.

13. AMabaena yariabilis Kg., ex Born.et Flah., Rev. des

Nostocacées, natdeeowntées. 226. 1888.

Prescott, pe519, pl.118, figs.9-10. 1951; |

Tiffany & Britton, p.357, pl.98, fig.1132-

1952; Desikachary, p.410, pl.71, figeS.1959;

Huber-Pestalozzi, p.295. figelll. 1%2. _.

= Anabaena indica Zeller, Algae collected in

Arracan etc., J. Asiatic. Soc., Bengal,

42: 1873a.
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Thallus gelatinous, dark green; trichomes

without sheath, flexuous, 4-6 ym brosd, slightlyconstri-

ected at the crossewalls, end cell conical-obtuse;«cells

barrel-shaped, sometimes with gas-vacuoles, 2.5-6 pm long;

heterocysts spherical or oval, 6 mm broad, up to 8um

long; spores formed centrifugally, not ‘coritiguous with ~

the heterocysts, barrel-shaped, in series, 7-9-1] um”

long; epispore smooth, or with fine needles, colourless

or yellowish=brown (pl.6, £12479). ats -

Anjum 151, Oct. 9, 1978; Anjum 151A, Oct. 1s, 1978.

Habitats: Aquatic (Banerji, 1938; Biswas, 1942; Prescott,

1951; Huber-Pestalozzi, 1962); terrestrial (Ghose,

1927b). ‘

Local distributions Rice field & dry land, Peshawar.

Soil depths 2, 3 inches,

Geographical distribution: Burma, Europe, Indie, North ..

America, Pakistan.

AULOSIRA Kirchner

Kryptogamenflora von Schlesien, 238. 1878.

Filements free, sparse or in bundles, uniformly

broad, without dirfercentiation of base and apex; tri-

chomes with sheath; heterocysts intercalery; spores

cylindrical, often in chains, contiguous with the hetero-

cysts or away from ite eo  



 

“Key to the’ species “5%, hos Bote,

1. Filaments 65-8 ~am broad sesiccsce &e aebigmatica (1)

l. Filaments’ 9.5=14.7 jam broad...... Aepseudoramosa (2)

1. anlosira aenigmatica Frémy, Cyanophycees'de° 1"Inde:
meridionale, Blumea, Suppl. 2337) fig.11l. 1942.

Desikachary, p.428, pl.81l, ee1959.

Thallus floating, oxpented; dark blue-green,

filaments more or less intricate, suberect,665-8am a

broad; sheath hyaline, membranous, delicate, close to the

trichome; trichomes pale blue=green, 5.506 am broad, some-

what constricted at the cross-walls, attenuated towards

the apices; cells subquadrate, longer or shorter than

broad, contents finelly granular, end cell obtuse-conical;

heterocysts single or rarely in pairs, oblong to spherical,

as broad as or slightly broader than the trichomes; spores

barrel-shaped or coupressed spherical, commonly shorter

than broad, 7 um broad, in series; epispore colourless,

somewhat thick (p16. fig.8&5).

Anjum 37, June 10, 1977; Anjum 37A, Sep.28, 1977.
Habitats Aquatic (Frémy, 1942)5, terrestrial. 3

Local distributions Dry lands, Dera Ismail Khan, ;

Soil depths 1, 2 inches.

Geographical distributions Indie, Pakistan. «© =

2- Aulosira pseudoraposa Bharedwaja, Contributions to our
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knowledge ofMyxophyceae of India, Ann.Bot.,

Lond.5° 478137, figse759s 19336 9 ©

Desikachary, pe430y pl.81, figs.7-14.1959.

Thallusflat, ocupasty filaments unbranched,

9.5-14.7 pm broad, irregularlybent, densely entangled;

sheath thick,firm, colourless, straifiedwith uneven

outer surface, at maturity becomingdeep yellow or golden

yellow; trichomes constricted at the ceetee cells

eylindrical, rarely barrel-shapedy slightly lenaer than

broad, sometimes ‘quadrate or rarelyshorter than broad,

6.3-10.5 um broad, blue green; in young trichomes hetero-~

cysts are absent while in old trichomes, intercalary,

occuring single, rarely in pairs or terminal, as broad as

the trichomes, 6.3=10.5 ~m broad, 6.3+18.9 ~m long; -

spores not known; fragmentation (pl.6, fig.84).

Anjum 118, May 10, 1978,

Habitats Aerial (Bharadwaja, 1933); aquatic (Skuja, 1949);

terrestrial.

Local distributions Moist land, Dera Ismail Khan.

Soil depths 4 inch.

Geographical distributions Burma, Indie, Pakistan.

NODULARIA Martens so

in Juergens, Algee aquaticae, Dec., 15 sar Ae 1g22.

Filaments free; sheath hyaline,delicate, ©

mucilaginous, diffluent; trichomes uniform in breadth at

a
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the vegetative stage; cells short, depressed discoid;

heterocysts compressed, intercalary; spores spherical,

subspherical to discoid, single or in chains, between

the heterocysts, epispore smooth. pets

um bread,

Key to the species - n or thick

1. Cells 4-6 um DIOceesecceseecece XN. harvevana (1)

1, Celis 6-10 PM DrTOad sesececsvccecs Neo spumigena(2).

aells;
1. Nodularia icekae (Thw.) Turet, Essai1 ae class. |des

‘ pherical, inter-
Nostochinees. 13378. 1875.

Prescott, Pe527- 1951.

> sem

Filaments flexuous, solitary, more or less

straight; sheath delicate, hyaline, usually close but

sometimes diffluent and becoming indistinct; cells 4-6 um

in diameter, 1/3.or nearly aslongeas broad; apical cell

obtusely conical; spores spherical or <c=e» somewhat

compressed, 8 mm broad, yellowish-brown in colour (pl.19,

fig, °245). ; mer?

Anjum 224, Feb. 16, 1979.

Habitets Aquatic (Prescott, 1951); terrestrial.

CA,

Local distributions Sugar-cane field, Mardan.

Soil depth: 6 inch. aoe

Geographical distribution: Burope, North oS Pakistan.
rire

-« Nodularia spumioeng Martens ex Born. et Flahss:Rev. des

Nostocacees heterocystées, 245. 1888.
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Prescott, ps5275 pl.l22;5 figs 3-5. 1951;

Desikachary,p.423,- pl.80, messi?42
eos Be potatum, (Ce)

Filaments usually in bundles; vatangitl ina

loose, gelatinousmass,/rarely solitary, 8-12ymbroad,”
straight, bent or spirally coiled; sheath thin or thick,
hyaline; cells diseeshaped, compressed, constricteqd9

at the cross=walls, 6<7,8-10 nm in diameter, “5.6nm long;

heterocysts somewhat broader’ than the vegetative cells;
spores in series, seldom one to few, subspherical, inter-

calary, not necessarily near the heterocysts, 12 am in. aoe

diameter, 8=9 ~m long; epispore yellowish-brown (pl.18, :

fig.215). 7
Anjum 225, Feb. 18, 1979.

Luted,

Habitats Aquatic (Bharedwaja, 1935; enki, 1936;

Prescott, 1951); terrestrial,

Local distributions Sugar-cane field, Mardan.

Soil depths 5 inch.

Geographical distributions Burope, india, North America,

Pakistan,

“PERCTONBMA ‘Thuret

“or

') Anerson)
Essai class Nostocacees, Ann, Sei. nat. Bot., Ser.

6, (1:375. 1875. re. _sebe
Trichomes variously bent, with a thin, firm:

aha od *

sheath; false branching; branches single or ‘amet

heterocysts absent; hqmogones present; spores unknown. 
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Key to the species’: . 19515

1. Cross-wallsnot eranulated eciceses PB. nostocorum (1)

le Cross-walls SEFoitt rene seep cere g- notetum (2)
road, iret=

+ Electonema nostocorumBornet ex Gomont, Monogr.Oscilla-

riées, 1025 pl.l, figsll. 1892. rless; ¢o6l

Prescott, p.539, pl.126, figs.4,5. 1951; Tiffany

& Britton, p.3685 pl.102, figs1157.°19523: >>

Desikacharyy, p.439y pls63, fige7. 1959..

Filaments nearly stratent or elexuous;‘false

branches sparse, single or geminate; sheath thin, ‘hyaline,

not coloured by chlorezinc-iodide; cells cylindrical, some-

times constricted at the cross walls, septa not grammlated,

1-1.5 am broad, 2=2.5 wm long, pale blue-green; end cell

rounded (pl.19, fig.235).

Anjum 227, Feb. 20, 1979.

Habitat: Aquatic (Prescott, 1951); terrestrial (Gonzalves

& Ganglay 1949).

Local distributions Sugarecane field, Mardan,

Soil depths: 1 inch,:

Geographical distributions Europe, Indiay North America,

Pakistan.

2. Plectonems notatum Schmidle, in Simmer's IV,Ber, ueber

a* Kryptogamenflora V. Kreuzecker, Allg.bot.

Zeitschr., Re 3/4; 84, figs.8,9. 1901,
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Prescott,pe540, plel26y figse6s7. 1951;.

Desikacharyy pe440, pleS3, figs5~ 1959.

Filaments variously bent,’ 1.7=2 ambroad, free-
floating or forming a distinct thallus; false branching

sparse, singleor geminate; sheath thin, colourless; cells

eylindrical, 1.22 pm broad, 2=3 times as long as broad,

with two granules at the cross-walls, not constricted,

pale blue-green; end cell rounded (pi.6, fig.86).

Anjum 75, Nov. 15, 1977; Anjum 754, Nove22, 1977.
Habitats Beipnytio’ (Prescott, 1951); terrestrial.

Local distributions Dry land, Dera Ismail Khan.

Soil depths 5, 6 inches.

Geographical distributions Europe, North America, Pakistan.

SCYTONEMA Ag.
Syst. Algey 26. 1824,

Filaments false-branched; false branches single

or in pairs, formed laterally in between heterocysts;

trichomes single in each sheath, straight; hormogones

terminal, solitary; pseudo-hormogonia present; spores

spherical or ovate, exospore thin and smooth. .

Key to the species

1. Filaments 7=12 um broad.......eeee. Se HOfmanni (1)

i. Filaments 12-15 pm broad........ee+ S. iavanioum (2)

1. Filaments 15-21 pm broad....ssseoeee Se milled @

 

 



 

1. Scyvtonema hofmanni Ag. ex Born. et Flah., Rev.des

Nostocacéesheterocystees 97. 1867.55. ©

Desikachary, p.476,) pl.91) fig.2.1959.”

= Scytonema kurzianum Zeller, J. Asiatic Soc.

Bengal, 42(2):162. 1873.

Thallus “‘eushion-like, broadly expanded, blackish-

blue-green, sometimes impregnated with caleium ccbhabadet

filaments 212 »m broad , rarely up to 15 2m broad, in

bundles, falsebranched; sheath firm, membranous;

trichomes 5-10pom Sond 5 olive to blue-green; cells

unequal in length; heterocysts oblong (ple7y fig.88).

Anjum 168, Nov. 29, 1978.
Habitats Aquatic (Biswas, 1924); epiphytic (Skuja, 1949);

terrestrial (Gonz@lves & Gangla, 1949; Mitra,

1951; Gupta, 1953).

Local distributions Dry hill, Kohat.

Soil depth: 4 inche

Geographical distributions Barkuda, Relea Europes Taaaa,

Pakistan.

2. Scytonema javanicum (Kg.) Bornet ex Born. et Flah.,

Rev. des Nostocacees heterocysteesy 95. 18876

Tilden, p.75, figse25A-C. 1937; Desikachary,

pe461, pl.100, fig.4. 1959.

Thallus cushion-like, deep blue-green to reddish;
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filaments 12=15pm broad, in erect fascicles; false b

branches long,’ flexuousyaggregated; sheath firm, thin,

hyaline or becoming yellowish; trichomes 9-12 ym broad;

cells compressed to eos heterocysts subquadrate

(p17, fig.89).

Anjum 169, Nov. 295 1978. '

Habitats Aquatic and terrestrial ments 192705Racyae

GeBés 19370; Fremy, 1942).

Local distributions Dry land, Dera Ismail Khan.

Soil depths 2 inch. - Tyee
Geographical distributions Africa, Burmay Europe, India,

Indonesia, Pakistan.

ick sheath;

a7 Le

3e Scytonema millei Bornet ex Born. et Flah., Rev. des

Nostocacees heterocystees, 93. 1887.

Desikachary, pe460, pl.93y figs.2=3. 1959.

Thallus wooly, cushion-like, broadly expanded,

dullegreen or brownish; filaments 15~21 ym broad, inter-

woven; false branches erect; sheath firm, brownish, when

old with parallel lemellations; cells 10-15 »m broad, ~

discoid, when old becoming elongated up to as long as

broad; heterocysts mostly discoid, somewhat broader than

the trichomes (pl.7, fig.87).

Anjum 167, Nov» 255.1978. pieres

Habitats Terrestrial. : nents

Local distributions Dry. land, Dera Ismail Khan.

|

  

 



 

Soil depths 5 inches: t lese to'thse

Geographical distributions Europe, Pakistan, = © ©

; ‘TOLYPOTRTE Kg.
Phyce genes 2276 1843. 1.8, f40.¢

Filamentswith a firm, thin or thick sheath;

vets single

with a single trichome in each sheath, false~branched,
mostly free, prostrate or erect; false branches single,

mostly subtending a heterocyst, occasionally geminate

as in Scytenema; hormogonia formed from the tips;

trichome with apical growth, apices often broader with

shorter cells,

Key to the species

1, Sheath lamellated..scccosscessesee Te tenuis (3)
1. Sheath unlamellated sssessecesencse 2

2. Trichomes 9-12 pm broadescccsess Ie distorts (1)

2. Trichomes 4=5.5 pm broad. .seeeee Te fFagilis (2)

1. Tolypothrix distorts Kg. ex Born, et Flah.; Rev. des |

Nostocacées heterocystées, 119. 1887. ‘

Prescott, pe537, plel25, figs.5,6« 1951;
Desikachary, pe495y pl.l02, fig.l. 1959;

Fritsch, pe805, figs.308, N=P,. 1959.

Thallus expanded, cushion-like, blue-green to

brownish, sometimes calcium incrusted; filaments highly

false-branched, 10-15 ~m broad; false branches mostly  



 

deeply or sharply erect; sheath thin, close tothe

trichomes, at first colourless, later brownishs, trichomes

9-12 yam broad;slightly torulose, blue-green; eelis as

long as broad or shorter than broad; peterpevede ,Sinele

or 2=3; nearly spherical to cylindrical (ple? £14.90).

Anjum 179, Dece 23, 1978. ~ a. : 43.

Habitat: Aquatic (Ghose, 1919; Parukutty, 19395 Gonzalves

& Joshi, 1946 Prescott, 1951); terrestrial.

Local distributions‘Dry hill, Abbottabad.

Soil depth: 4 “inch. :

Geographical distributions Europes India, North america,

Pakistan.

e Tolypothrix fragilis (Gardner) Geitler, Kryptogamen~

flora,724, £ig.465. 1942.-

Desikachary, pe500, pl.103, ‘figs. 1959.
a

Filaments short, straight, 5.5-7 um broad; -

sheath thin, colourless, unlamellated, sometimes gelati- —

nized at the base of the branch; trichome 4—5.5 um broad,

unconstricted at the cross-walls,as longybroad, at the

ends half as long as broad; heterocysts spherical or

compressed (pl.7, fig.91).

Anjum 140, Aug. 26, 1978.

Habitats Terrestrial (Gonzalves & Gangla, 1949).

Local distributions Rice field Methra, District Peshawar.

Soil depths 2 dnch.
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Geographical distributions Buropey India, Pakistan.

z Tolyposhrix tenuis (Kg.) Johs. Schmidt ems, Bot.

Tidsskr. 221383. 1899.

Prescott, pe5380 1951; Desikachary, p49

pl.102, fig.4. 1959. Mistan, Gri banka,

= I. tennis Kgs Phycs gems, 228. 1843.

= Te. mudcicola Kgs»: Phyce geney 227%1843.

rth

= T.. lanata Wartmann in Rabenhorst, Fl. Bur. Alge,

23227. 1865. ioterel} > nomensel,

= 2. dnflata Ghose, On some Myxophyceae from

Maymyo. J. Burma Res. Soce, 174254, ple4y

figety 1927. sug

Thallus cushion-like, blue-green o brown;

filaments (4=)6-17(-18) wm broad, repeatedly branched;

sheath thin, close to the trichome, at first hyaline

later yellowish-brown, often lamellated; cells (4-)5-13 um

broad, quadrate or longer than broad, blue-green, slightly

or unconstricted at the cross-walls; heterocysts oe

trical, spherical | or discoid, 6-14 pm broad, 2~3-6am

long, colourless ‘or yellowish, solitary or 25 ina

series (ple195 fig.244).

Anjum 226, Feb.18, 1979.6

Habitat: Aquatic (Turner 5"1892; Crow, 1923b; Ghose,19274;

Bharadwajay 1934; Rao, C.Bey 1937b; Parukutty,

19403 Rao,C.Ss5 1940; Prescott, 1951); ...

* z = *
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terrestrial (Dixit, 1936). oeZed js in F

Local distributions Sugar-cane field, Mardan.9 ]

Soil depths 2 inchs. ~~ A @egreen: sells ot

Geographical distributions Burma, Europe, India,North

. wily] America, Pakistan, Sri Lanka.

Sariaes, oCasai iT

MICROCHAETE Thuret
Essai oleae Nostey Anne Sei. nate» Bot.» oe .

13378. 1875.

= Frémyell2 De Toni» Noterelia de noneneel. |

“algol,, 833. 1936. —

Bs

Filaments attached, single, in bundles, or.

clustered; trichomes single with a distinct sheath, more

or less attenuated at the apices, seldom uniform in

breadth throughout the trichome; heterocyst basal, rarely

intercalary; spores single, seldom in series, away from

the heterocyst or near it; hormogones present, Single

species was collected ‘from N.W.F.P. soil,

« Microchsete tenera Thuret ex Born.et Flah., Rev. des

Nostocacses heterocystees, 84, 1887. "slte~

Prescott; p.542y plsl27y figs6s 1951;»

Desikachary,y pe513,5 pl.l0Sy figssl-2. 1959.

= Eremyelle tenerg (Thuret) De Toni, J. Noterelle

di nomenel. algol, 8:4. 1936.   
Filaments single, or in small stellate clusters,
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slightly bent, prostrate at the base, 6-7-8.5 am in

diameter; sheaththin, close tothe trichomeshyaline,

unlamellated; trichomes 5 nmbroad, blue-green; cells at

the base twice as long as broad; heterocysts basal and

intercalary, nearlyspherical or cylindrical, 6 pm broad,

6-8.5 ym long; spores single or in series, basalor.

intercalary, cylindrical, with brownish walls, 6<7.5 um

broad »,.13-17 pm Jong (ple7> £1ge92e.... Ge clavate C2

Anjum 141, Aug. 28, 1978; Anjum 141A, Sep. 18,1978.

Habitats Aquatic (Skuja, 1949); terrestrial (Rao, C.B.,

1937b). :

Local distributions Rice fields Methra,District Peshawar.

Soil depths 1, 2inches. i

Geographical distributions Burma, Burope, India, North

America, Pakistan.

CALOTHRIX Ag.

Syst. Alg., 24. 1824.

Filaments single or in small bundles, caespitose,

tomentose, pulvinate or penicillate; filaments more or

less parallel, mostly erect, unbranched or rarely false-

branched; sheath firm, sometimes seen only atthe base;

heterocysts mostly basal, rarely intercalary; spores

when formed single or in series, next to the basal

heterocyst. on  
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' Key to the species

1. Filaments distinctly constricted..... Ceo satatts|—

1. Filaments uneconstricted or slightly Aen ee Rs

CONSEIctedeveseseseeeceserersesseeee 2

2. Trichomes 35-4 ~m broad at the

DESC eceeeecerererererereseereeeseee c. ‘spdurkien69)

2. Trichomes 5=-5.5 am broad at the
4:

DasesccccosncceTOUbces ovoccevuncsa ie annaED

2. Trichomes 5-7 um broai sthe base.... C. elenkinid(2)

1. Calothrix clavata G.S.West, in Fuhrmann et Mayer,

Voyage d' explor. Colombie, 1019, pl.21, figs.6;

7. 1914. re ae ESN
Desikachary, pe542, plell4, fig.2. =r whey:

pel42. pl.36, figel. 1972.

Filaments single or in groups, "unique or

slightly bent, prominently swollen at the base, 7 um

in diameter; sheath delicate, hyaline, close to the

trichome; trichomes slightly constricted at ‘the cross=

walls, 5-5.5 um broad at the base, in the middle 2=5 um

broad; cells discoid at the base, 2-3 times as long as

broad above; heterocysts basal, single, hemispherical

(p18 £1¢.99).

Anjum 147, Sep. 22, 1978.

Habitats Aquatic (Skujay 1949); terrestrial. —

Local distributions Pine forest, Parachinar. . 

 

  



 

Soil depths 2 inch. . . the 20 4

Geographical distributions Africa, Burma, Columbia,

sk see tds _.. Burope, Pakistan, SouthAmerica.

2. Calothrixelenkinii Kossinskaja, Not. Syst. Crypt.

“Inst. Horti. Bot. Petropol., 3.11. 1924,

Desikachary, pe53l, pl.114, figs.5,6,11. 1959.
18, 1978

Filamentsin tufts, bent and swollen eat the |

base, interlaced witheach other, 6-9 um broad at base,

in the middle 4,586 mm broad; sheath close to the

trichomes, thin, unlamellated, hyaline, open at the ends;

 

 trichomes blue or olive-green, at the base 57 um broad,

in the middle 3.5=4.5 um broad, unconstricted at the base,

apical hair not formed; cells quadrate, somewhat shorter

them broad; heteroeyst basal, single, 4.5=7 um broad.
(pl.8, fig.98, photo 39). .

Anjum 146, Sep. 12, 1978.

Habitats Aquatic (Parukutty, 1940); terrestrial.

Local distributions Pine forest, Parachinar.

Soil depths 1 inch.

Geographical distribution: Iniia, Pakistan, Russias

» Galothrix ebiphytica West & —s Je re+ London. :

358290. 1897.

Prescott, p.553, pl.132, Pgs .2536“1951;
Desikachary p.543. 1959, ° aa  
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Filaments single or in groups, at the base

5-765 mm broad, at the apex gradually attenuated; sheath

somewhat thick, hyaline; trichomes at. the base 3.5—4 um

broad, tapering to a fine hair; cells somewhat shorter

than broad below and longer than broad. above; heterocysts

basal, single, small (pl.8, fig.96).

Anjum 175, Dec. 18, 1978.

Habitats Aquatic (Prescott, 1951); terrestrial (Gonzalves
.« -

& Ganglay1949). gs rer cere

Local distributions Dry halls Abeettabadett

Soil depths 5 inch.

Geographical distributions “Burma, Buropey India, North

America, Pakistan.

4. Calothrix marchica Lemm.Abh..Naturh. ver. Bremen,

23(1)3248, figele2. 1914. in

Desikachary, pe5435 plell4, figets 1959...

Filaments straight or slightly bent, single,

at the base 4-6ym broad; sheath thin, close to the

trichome, not coloured violet by chlorezinceiodide; tri-

chomes blue-green, gradually attenuated into a hair,

distinctly constricted at the cross-walls, at the base

4=5.5 pm broads #-¢ as long as broad; end ll conical,

pointed; heterocysts single, basal, nearly—oF

hemispherical, 4-565 sam broad (pl.8, £18297)— :  



 

 

Anjum 180, Dee. 25, 1978. . g as broad,

Habitats Terrestrial, : 8, fig.95).

Local distributions Dry hill, Abbottabad.

Soil depths 3inch.

Geographical distributiont Europe, Pakistan, -

OS BIWULRIA (Roth) bey
Syst. Algey 19. 1829. oo

Filaments more or less irregularly false-

branched, sometimes unbranched, more or less radial or

parallel in a hemispherical or spherical mucilaginous, ~

hollow or solid colony; sheath more or less gelatinizing;

trichomes emiing in a hair, often with distinct trichotha-

llic growth; heterocysts basal or intercalary; often

false branching at the base; hormogonia single or in

series gradually progressing towards the base from the

meristematic zone; spores’ absent. Represented by a single

species. :

1. Rivularia dura Roth ex Born. et Flah., Rev. des

Nostocacees heterocystees, 347. 1886.5

Tildeny ‘p.80y fig.30C. 1937; Smith, p.278,

fig.l61H, 1955; Desikacharys pe55y plell5, '

fig.2. 1959. ie
part 2,

Thallus herd, calcium incrusted, blackish-green;

filaments densely. arranged; sheath thin, hyeline, unlame-

llated, uniform; trichome 4=9 um broad, blue-green, ending

 



 

me?

in a long hair} cellsat the base as long as’ broad,’

above about 1/3 as long as broad (pl.8, Tig.)

Anjum 171, Dee's 4, 1978.
Habitats Terrestrial, = SWAEM INE, ft, spherioai,

Local distributions Dry lami, Dera Ismail Khany © = 9 <)>

Soil depths 1 inch. © © outside the margins of

Geographical distributions Europe, North America, Pakistan.

: . ; se#lleted, sore or less

GLOBOTRICHIA Age

Alg. Maris et Adriat., 8. 1842. ; Pa ;
Lin noatly

Thallusspherical or hemispherical, solid,some

times when old inflated and hollow; filaments radial, more

tir, In2 om

or less parallel, often with false branches; sheath at

first firm, only gelatinizing on the wateiaa; aett to

mostly diffluent; trichomes with a distinct trichothallic

growth; heterocysts basal; spores at the base <~ :

trichome, single or a feqhext to the heterocyst;, normo-

gones present.

Key to the species. hg 8

le Spore 40 pm longeceeccesccsesee Ge Longicauds (3)

Spores 44=50 jam LONG eocceveccee G- echinulata (1)

» Gloeotrichia echinulata(J.8.) Smith P. Richter,

Forschungsbere d. Biol. stat. Ploen, part 2,
¢ 417 fi ven?

31, figse1-8. 1894. os

Tilden, p.82, fig.}lA-E. 1937; Prescott, p-557,  

 



 

 

 

yas
pl.134, figs.l-2. 195}; Desikachary, p.556,

pl.1l6, figss 9-10. 1959; Huber~Pestalozzi,

Pel765 f1g.69. 1962.. es rounded;

Thallus solid, free-swimming, soft, spherical,

later lenticular or cylindrical; filaments loosely arranged,

radial, superficial ones produced outside the margins of

the thallus, mucilage limits giving it a villose

appearance; sheath delicate, not lamellated, more or less

distinct, hyaline; ‘trichomeswith a long hair, 1-2 am

broad, at the base 8-10.4 um broad; cells cylindrical, mostly

with gas-vacudes; heterocysts spherical a@ ellipsoidal,

7-10 um broad; spores cylindrical, with rounded ends,

straight or bent, 6-18 um broad, 44-50 wm long (pl.7,

fig.93).

Anjum 142, Auge 30, 1978.

Habitats Aquatic (Crow, 1923b; Prescott, 1951); terrestrial.

Local distributions Rice field Methra, District Peshawar.

Soil depths 5 inch.

Geographical distributions Burope, North America, Pakistan,

Sri Lanka.

2. Gloeotrichia longicauda Schmidle, Hedwigia, 40:51,

pl.3, figse4=5. 1901.

Desikachary, pe556y plell7, figsely7,8. 1959.

Thallus hemispherical; sheath somewhat diffluent,

unlamellated, hyaline; trichomes gradually attenuated  
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into a long hair; cells as longas broad or somewhat

longer than broad,6«8mmbroad;heterocystsmostly

many, of varyingdiameter; immature spores rounded,

cylindrical or long ellipsoidal, later bent or curved,

16 wm broad,40pmlong; epispore hyaline (pl.18, fig.214,

photé240)j 24 DOr MOtIle... ccsesnee 3

Anjum’2285 Febse21j11978....-...++ Sbiamydomonas

HabitatsTerrestrial... 26+ +++ «« Pandorins

Local distributionsSugar-cane field, Mardan.

Soiltdeptts el idnchei..i...+s.-se00 12 |

Geographical distributions Burma, Europe, Pakistan.
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Key to the. genera of .Chlorophyceae

1. Vegetativecellsmith flagella, orohorpidivs

MOtLlescececesevesecevesecseses 2

1. Vegetative cells without

flagella, Dons MOGILecccoccccece: 3+ UHloeoniup ’

2. Plant unicelluler....see+ess- Chlamydomonas

2. Plant colonialescccccccecccce Pandoring»

3e Plant Tilamentouseccececcscesse 4  
3, Otherwisessvecseccesccceseceeee 12 7

4. Filaments branched weccosccees 5

4. Filaments unbranched. .sseesee 8

5. Cells lemon=shaped.secceceeeese Physolinup

Se Otherwiseesccoccccccsecsessenes 6

66 Cells with one pyrenoid eceoee. Stizeocloniug

6. Cells with 4 or more: iguls

PYTONOIdS cesecccceevececesece 7 ‘ ee 5 i

7. Filaments withrhizoid-like ah at

branches ive eweseccecccecescceee: BOizOcl

7+ Filaments with manyscelled

DIANcheS eecvevecevevevcceeseees Cladopnore

8. Cells~median ly constricted,. Lastrve

with isthmussvecececcecccecee SPOMIVIOsiua ‘

8. Cells not mediantly. . rrcbocosems

CONStTAicted cevecvvecescovcces F   
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9. Cell+wall breaking into H=pieces.. Microspora

Fe Otherwiseeircccccccccccccessesecess LO) 658) 8 :

10. Holdfast absentis.ss.eseseseeese+ Chlorohormidiun

10. Holdfast present.scccscccesseces Ll scinopais

11. Cells with apical caps, upper

end of cell broaderescccccccccces Oodogonium

11. Cells without apical caps, cells

uniformly broadesscccccccccccecee ULOthrix

12. Plant colonialecsissssccceeseces 13

12. Plant! unicellular...cccocsscccee 230)

13. Colony with wide, gelsecsssseccccee 14

13. Colony with or without narrow. gel, 17

14, Gel Layeredss.ssiscassscecsceeee Gloeocystis

14,0 Otherwisess cssiiescccccccccccee 15

15-6 Cells: rounded eecccccccsccccccscce 16  
15. Cells longecylindric or fusiform. Quadriguia

16. CdRony roundedseccccccccecsceee Planktosphaere

16. Colony shaplessecccesceccccscce Palmelle

17- Cells sphericaleccccccscccscesees 18

17. Cells elongated, curved.or

SQUATASN4 esse cSesccccesesecscccee 21

18. Colony a hollow spheres.s.ecosee GOGlastrum |

18. Colony an irregular packet..... 19 |

19. Zoospores absenteccescesecccscess PEOtococeus=

19. ZOOSpores PPEseNteceeeceescesesee 20
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20. Chloroplast parietal and pi ios phaers

LAsSSuPEd ss seesssecccoocccscoces LEtracystis—

20, Chloroplast parietal and non-

LASSUPEd 6 oF oSSSLGE SESE Tc cccce Chlorosarcinopsis

21. Colony not in one plane, old.

parent wall.presentecccccesssess OOcystis

21. Colony in one plane, .old

parent wall absenticcccccccesses 22 9

226 Cells elongate, lying

Soi clot ed

Stal eb lh

ParBllelsssiccssscscecsesssece SGCOnedesmus

22. Cells squarishs not lying

Parallelsscsssssccceccccssccee Grucigenia

23- Cells with a median constriction.Cosmariup

232 Cells without median.

CONSTTACEIONseseevecesccvessssee 24

24, Plant sessile, elongated

With a stalksssssccccccsescces Characiug

24. Otherwisesssecersccvcsscecsese 25

25. Cells angUlarssssiiccccscccceccs 26 5

25- Otherwise escscscvesccscccccceses 27

26. Chioroplaat one to many

Parietal Gisessiis.éseccecceee Lotrasdron

26. Chloroplast one, net~like

OF SPONEV ceeeesereseeeseesecee Chlorotetraédrop

27 Celis POUNGEK Ssssccccccvccceccces 28. cacn3

27 Celis not POuMMEd cocccscceccccses 35

 

 



 

 

28 Chloroplast asteroid ssesseeese Radiosphaera

28. Chloroplastnet-likessesese+ee Spongiochloris

28. Otherwise.escdecciedcdeeseecdeened

29« Chloroplast ea hollow sphere;..

cells varying in sizeeccoseccsecs 30

296 Otherwiseereccaresesccestercsces 31

ADM.« De He

wit?

30, Autospores presenteceseeeceeee Necchloris .

30- Autospores. abseNtecescesseeeee Chiorococcug.

31. One. parietal chromatophoreeeses. Chlorella..

31. Several discoid chromatophoresee 32

32. Autospores present ecececceeses 33

322 Autospores absentecocccecsescess 34

33- Cells large, 20-200 wm in ‘

GLameterseeeeccccccccesesccecess Sremospnaers

33¢ Cells small, 7-8 wm in diameter. Palmellococcus

34, Zoospores with two equal-

lengthed flagellascceccceccses Dictyococcus

34. Zoospores with two unequal-

lengthed flagella...........++ Bracteaccceus
35e TwO axial chloroplasts .eccccccce Closteriua a

352 One axial chloroplastecceseesece 36 .

36. Chromatophore with an :

excentric notch at the centre. Rova

36. Chromatophore without an

excentric NOtch eesecececcecese MeSOtgeniug —
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CHLAMYDOMONAS Ehrenberg = —

Dritter Beitrag zur Erkenntnis grosser Organization. —

in der Richtung des Kleinsten Raumes. Abh. dsKoenig.

Atad. Wisse 26 Berlin, 145-3360 18336: spot lisne-

Vegetative cells unicellular, actively motile,

ovoid, ellipsoid. or spherical, sometimes with one or

two apical papillae. from which two equal flagellaarise;

often with a narrow or wide mucilaginougsheath; cells

uninucleatey chloroplast of several types, dense,

occupying the entire cell, or a thin parietal cup;

pyrenoids one to many, basal or bilateral and scattered;

pigment=spot lateral and anterior, rarely median; 2-4

apical contractile vacuoles usually present.
a

Key to the species

1. Cells ovoid: to ellipsoidecccssece 2. -

le Cells globosescieccecdeccececcevee. 3

2. Cells 12 pm in diameter....s.s0 . typica (4)

2. Cells 6.5=8 mm in diameter..... €. snowdi (3)

3. Cells with anterior papilla...... C» pseudopetryd (2)

3- Cells without an anterior papilla. ¢. globosa@

« Chlamydomonas globose Snow, Bull. U.S. Fish.Comm,

989s 1903S~(27) am ameter (play #4
Prescott, Pel, plel, figs 859. 1951; Tiffany

& Britton, p.l3,° pl.l, fige4s 1952;Huber-

Pestalozzi, Pel57, fig.132. 1962.

=
a
e
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Cells broadly ovoid to globose; gelatinous ,

sheath hyaline; without an anterior papilla; chloroplast

a dense parietal cup, @ basal pyrenoid, onecontractile.

vacuole in the anterior end of cell; pigment spot lens-

shaped, supermedian in. positions lateral; sells 5<7 za

in diameter, 10-19 pam long (p2-95, fig.101). weer

Anjum 89, Jen. 15, 1978. sie.

Habitats Aquatic (Prescott, 19513 Wenorabeasaneenns

1962); terrestrial.

Local distributions Dry land, Peshawar. » witt

Soil depths 5 inch.

Geographical distributions Europe, North America, Pakistan.

2. Chlamydomonas pseudopetryi Pascher, Die Skorswashet=

flora Deutschlands, Oesterreichs und des

Schweiz. Heft. 421-506, figs.1-45. 1927.

Prescott, pe72y Plely figel2. 1951; Huber-

Pestalozziy pel73, fig.164. 1962.

Celis globose, with a prominent hemispherical

papillae; chloroplast cupeshaped, dense in the basal

portion; 2 anterior contrectile vacuoles; pyrenoid

posterior; pigment-spot lens-shaped, anterior and

lateral; cells 12«18«(27) zm in diameter (pl.9, fig.102).

Anjum 92, Jan. 25, 1978.

Habitats Aquatic (Prescott, 1951; Huber-Pestalozzi,

1962); terrestrial. :

 



 

Local distributions Dry land, Peshawar. = © 95 ©)

Soil depths 6 inchs f laughte lls 4
dah! 4

Geographical distribution: Europe, North America, Pakistan.

3. Chlamydomonas apowii Printz, Skr. Vidensk.i.
 ‘Kpistiania. Mats Nat. Kl.y Nos6, p18. 1914,

Prescott, tes pili figs.13,14. 1951; Smith,

pe33, figed. 1955; Huber-Pestalozzi, PelBSs

fig +183- 1962.

Cells narrowly ovoid to ellipsoidal, with an

anterior papilla; chloroplast a parietal cup, dense in

the posterior region; pyrenoid one, centrally located;

colis 6.528 tm in diameter; 10-15 mm Long Uplsds “£1g.100).

Anjum 59, Oct. 3, 1977. ee
Habitats Aquatic (Prescott, 1951); terrestrial.

Local distribution: Dry land, Peshawar.

Soil depths 1 inch. eo

Geographical distributions Burope, North America, Pakistan.

4. Chlamydomonas typica Deason & Boldsy Phycological

Studes Unive Texas, p.l9, figss18519;.--

86-89. 1960.

Cells ovateeellipsoidal, 8-12 om in dianeter,

9-18 ~m long; chloroplast cup-shaped with a basal

pyrenoid; 2 contractile vacuoles; stigma anteriorly.

placed; cell wall of moderate thickness; without
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papilla; matrix distinct; endogenous bipgtitionof |
non-motile cells to form four daughter cells (pl.17,

fig.195, photo 41,42). a 909; Tilden:

However, in the present study, cells were 15-Jdde dies

and 18-20 wm longe...

Anjum 2295 Febe 21, 1979. - 5

Habitats Terrestrial (Deason & Bold, 1960).

Local distributions Rice fiela Methras District Peshawar.

Soil depths 2 inch. y.tee

eAVe LYPOPG 244148

Geographical distributions North America, Pakistan.

PaNDORINA Bory g4

In Dictionnaire d'histoire naturelle-Paris, aga: 1824,

Colony ovate or obvoid, composed of 8-16-(32)

globose or pyriform cells, compactly arranged and enclosed

by a common gelatinous envelope; cells.with the broad

anterior end directed outward; chloroplast a parietal.

cup with one basal pyrenoid; pigmentespot anterior and

lateral; flagella two,arising from the anterior end of the

cell and diverging widely after emerging from colonial

envelope; the colony swimming in a rolling marmer;

vegetative reproduction by the simultaneous division

of each celi in the colony to form as many colonies;

sexual reproduction by the isogametes formed in groups

of 8 or 16 by the partition of some or all of the cells

of the colony. Represented by a solitary speliess

 

 



 

l. Pandoring gorum (@ifeull.) Bory, In Dictionnaired*

nistorire natvrelle-Paris, p.600, 1824.

Collins, pel32y ple2, fig.17~. 1909; Tilden,

pe438, fige227C-D. 1937; Prescott, Pe75y Plely

fige23~- 1951;|pes8s plely figslO. 1969; itty
in ¢ eteghicel

& Britton, pel6, plel, tig.13 39520.
jee ee senaig: 2/7ahem ts

Cotony distinctly ovate, as much as 220 -
ithe eh SE: perks s

in diameter; cells pyriform, crowded, usually 16 in

number, 10=15 num broad, 12017 pm long (p19 £1g21035

photo 43).

Anjum 154, Oct. 22, 1978; Anjum 154A, Oct. 28, 1978.

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Wheat fields, Peshawar. = ~

Soil depths 1, 3 inches.

Geographical distributionsAsia, Europe, New Zealand,

‘© Pakistansana North Americas

PALMBLLA Lyngbye
Tentanen Hyarophytologise Danicae. Kjobenhavn, s

p2203-. 1819. We
Thallus amorphous, gelatinous, contasiia many

spherical cells without any order of arrangement;

individual cell sheaths usually distinct at first

becoming confluent. with the clonial mucilage; chloroplast
ist

cupeshaped or bell-shaped, with pyrenoid; vogetative

a
e
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division by biflagellate zoospores, with or without

eye spot; akinetes present; sexual reproduction by

isogametes.

Key to the species «| ted,

1. Cells 3+40 ~m DrOad ss sccic He sssSose ses Ps miniata(1)

le Cells .5o14 pimebroadsieves decodicsve dis (Be texensis(2)

1. Palmella miniatseetei., Algologische Benerkungen.

Flora, Vol. XIII, p.337- 1830. _ es

Collins, p.l37,5 ple3, fig.23. 19095goie

Pe335 figba-g. 1915; Tiffany & Britton, p.21,

ple3, figs. 28,29. 1952.

Cells 3-49 um in diameter, solitary or in groups

of 2=8 in irregular gelatinougmasses; sheath thick, hyaline,

more or less distinctly lamellate, diffluent; zoosporangium

producing 4@8 zoospores is 10-12 mm in diameter or a single

cell developing a single zoospores; sexual reproduction

by isogametes (pls9, figs).

Anjum 155, Oct. 26511978; Anjum 155A, Oct, 28, 1978.

Habitat: Terrestrial (Collins, 1909; Tiffany & Britton, .

1952).

Local distributions Pine forests, Parachinar.

Soil depths 5, 6 inches. >

Geographical distributions Burope, North America, Pakistan.

2. Palmelia texensis Groover & Bold, Phycological studies,
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pe48, figs.35, 143-149, 159-30. 1969, .

®@ may

Thallus amorphous; vegetative cells“spherical,

uninucleate 514om broady solitary or in groups ofce

2-4 or 8; individual gelatinous matrix lamellated, :

groups of cells also within a common matrix; ehloroplnet

perietal, massive; pyrenoids 1-2; in stationary phase of

growth, cells spherical, 16<20:mm broad, with the walls

up to 2 am thick with an individual matrix; multiplica-

tion in the nonemotile stage by celledivision, usually

in three planes; zoospores ovoid, 305-705 nm broad,

725-12.5 mm long, with 2 flagella of equal songthyan

anterior linear stigma, twocontractile vacuoles, a

posterior nucleus, a medial pyrenoid and a parietal

band-like chloroplast; akinetes with red orange droplets;

sexual reproduction not observed (p1.9, fig.104).

Anjum 121, May 26, 1978; Anjum 121A, May 30, 1978;

Anjum 121B,. June 9, 1978; Anjum 1210, June 11, 1978;

Anjum 121D, June 16, 1978.

Habitat: Terrestrial (Groover & Boldy 1969).

Local distributions Pine forests, Parachinar; Dry hills,

Abbottabad.

Soil. depths.1,253,4°and 5 inches.

Geographical distributions North America, Pakistan.

GLOBOCYSTIS Naeg.

Gatt. einzell. Algen, 65. 1849,
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Cellsspherical, sometimes solitary, usually

erouped into colourless gelatinous envelopey envelope,aay
be spherical or amorphous, lamellated or rarely homogenous;

chloroplast parietal,eup-shaped, often covering theentire

cell, obscured’ by numerous starch grains or oil bodies;

pyrenoid ond, ©) Ye F - 1914; Preseotts ped5,

Key to the species

1. Cells ovoid or WDEONETL pot cctebessee g. ampla q@)

1. CellsSaeeG.eesiaiilea (2)

» Gloeocystis ala (Kg.) Lagerheim,, Beareg $411, :

_ Sveriges algfloraeOef. Kgl. Vet. Akad. Foerh.

Stockholm, 40(2)s63» plely 1883.
Heering, e35. figedayb. 1914; Prescott, p84,

Ple3s, figel7» 1951; Titfany& Britton, p.2ly

ple3,y fige23- 1952.

Colonies spherical or amorphous; gelatinous

envelope unlamellated; individual sheaths and colonial

sheaths not confluent.but distinct and angular due to

the mutual ohatieipslak of cells; cells 9-11 mm broad,

10-14 mm long (ple9, fig.106). | ee

Anjum 35. Deee 81976; Anjum 3Ay, Oct. 4, 19975 ‘anise, 2,

Oct. 6, 1977; Anjum 3C, Sep. 5, 1978;Anjum 3D,Sep.%1978;

Anjum 3B, Oct. 1, 1978. ; a ate

Habitat: Aquatic (Prescott, 1951); sarees

a
a
J

 



 

Local distributions Dry lands, Peshawar. "7

Soil depths 1"2) 39 4, 5 and 6 inches.oe

Geographical‘distributionsee North instees “Pakistan.

+ Gloeccystis vasionlosa Naegey= einzell. Algeny 66.

1849,

Heering, pe35> figel10. 1914; Prescott,p85,

pled) figelds Tosi: “4 $e 6 Se Se

Colony large, amorphous) usually attached;

colonial envelope macilaginous, Lamellated; cells

spherical, 4405e12 am’ in diameter (p1.95 fig.io7).

Anjum 10, Jan. 7, 1977; Anjum 10Ay May lly 1977; Anjum

10B, Mayi,1977;. Anjum 10Cy Sep. 95,1978; Anjum 10D, Sep.

16, 1978; Anjum. 10B,.Sep..28, 1978. p te 2

Habitats Aquatic (Prescott, 1951); terrestrial. ....

Local distributions Garden soil, Peshawar; Pine forests,

Parachinar; Dry hills, Abbottabad... ..

Soil depths 1,2,3,4,5 and 6 inches.

Geographicel. distributions North America, Pakistan.

ULOTHRIXKee

Plora 16, p.517. 1833.

Filaments unbranched, not apically attenuated,

frequently attached basally; vegetative cellsuninucleate,

eylindric or sometimes barreleshaped; chromatophores

band-shaped, partially or wholly covering thecell —

circumferences with one or: more. pyrenoids;. zoospores.

|

 

ey
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quadriflagellate,;.or biflagellate; akinetes present;

sexual reproduction by isogametes formed 8-16-64 in a

cell, smaller than zoosporese9) |
4 ne |hind irchner, (vide,

aaa

Key to the species

1.Cells 8-10 pm «in diametersee siddic cess? De Adiospora q1)

1.Cells 5-7 ym in-diameter seocdssscsede Do variabilis (2)

- Wlothrix Adiospora G.5.West ¥en. Soc. Got.)

398475 ple2y figs. 12-14. 1908 « ; f

Ramanathan, p.40, ple10, ties. Mao. 1969.

¥

:4eil,

Filaments subflexuous, 810 ym broad, 3/4=2¢

times as long as broad; chloroplast a parietal lobe ;

pyrenoid one; akinetes single or in chains up to 20,5").

formed by enlargment of vegetative cells, ellipsoidal

or doliform and enclosed in a thick scrobiculated wall,

10-13 mm broad and 18-36 wm long (pl.10, fig.113, photo 44).

Anjum 18, March 5, 1977. TS

Habitats Terrestrial.

Local distribution: Dry jand, Dera Saati Khan.

Soil depths 2 inch, _
atemcieie ais

CisOFroPpa Se

Geographical distributions Australia, Pakistan.
f e.* leas

+ Ulothrix anialadie Kgs, Spe Alge, po346- 1849.

Heeringy pe32, fig.27~. 1914; Prescott, ie

ple9, figel3- 1951; Tiffany & Britton, p.26,

pl.e4, figs37- 1952; Ramanathan, pe39, pl.l0,

o
e

BO
s
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figs. DuF,.1962.

= Hormidium yariabilis Kgs 1849604 (1)
= Us» subtilis ver. yvariebilis Kirchner, (vide,

Ramanathan, 1962).
‘midium fla m Ke. tt, Presclia 322149.

Filaments sometimes with a pointed basal

cells; cells. 5=7:am broad, 4 = 14.timesas longasbroad,

cylindrical, with a thin cell wall; chloroplast usually

not filling more than half the circumforence of the cell,

appearing asa plate covering one side of the cell;

pyrenoid one (pl.l0, figell2, photo45).

Anjum 166, Nove24, 1978; Anjum 166A, Dec..12, 1978.

Habitats Cosmopolitan,

Local distributions Dry. landy Peshawar; Dry hill, Kohat.

Soil depths 1,.2 inches. sagt 3

Geographical distributions Worldwide.

CHLOROHORMIDIUM Fott

Taxonomische Uebertragungar und Kapehsentorungar

Unter du Algase. Preslia 32#142-154. 1960.

= Hormidius Kg., 189%. 7
Filaments simple; celis cylindrical; chloroplast

a parietal plete extending around the cellfor ¢.or less

of the circumference; one elongated or oval pyrenoid;...

fragmentation common. . noid cue; Tepreductioz

hodat. Bei

ai %
Tet Zesa

 



Key to the species

l. Filaments “5=14 pm broadscssscccccs G. Llaccidum (1)

1, Filaments —_ broad. cecoesvececece Ge sterile (2)

. Chlorchormidius Slaccidua (Kg.) Pott, Presolia 32#149-

1960.

Heoringype45e 19145 Ramanathan, pBly pl.21,

A-F; 22, AnE. 19625 arduaete Daspas.

1969. io = & Bola ms Movs

= Ulothrix flaccide Kgs, 1849.0). San)»

= Ulothix flaccida Kg., 1852. Log teal
= Hormiscia flaccida (Kg.) Lagerh., Flora.

71:63. 1888.

Stichococeus flsccidus &e.) Gay, Recherches

Alge Vertes pe79y pies fig.106. 1891. :

= Hormidium flaccidum (Ke.) A Braun in Klebs.

Die Bedingugen der Fortpflanzung bei einigen

Algen und Pilzen, 341. 1896.

= Hormococcus flaccidus & flaccida Chodst, Beitr.
Krypt. Flora Schweiz, 14269. 1902.

Filaments long, unbrenched, fragmenting into

short lengths; eells cylindrical, thin-walled, 5-14 am

broad, 1-3 times as long as broad, with a single chloro-

plasty covering half the ce}}; pyrenoid one; reproduction

by aplanospores and zoospores (pl.18, fig.198).
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Anjum 230, Feb. 235 19792 —

Habitat: Terrestrial (Peterson, 1935; Randhawa, 1959);

aquatic and epiphytic (Heering, 1914);on.

coastal ice (Fritsch, 1935).

Local distributions eagerante £1034Bee

Soil depths 1 inch.
eslls

tly swollen,

Geographical distributions Aneriea, Asia; “omer 2
aly

2. Chlorohormidium sterile (Deason & Bold) Com. Nov.

= Hormidium sterile Deason & Bold. Bxpl. ©

Studies of Texas soil Algae, Phycological

studies, p.36, figss54=55,°112. 1960.

Single uninucleate cells with counted —

or 2-10-25 celled unbranched ey chloroplast

laminate, encircling slightly more than one-half the :

circumference of the cell; one pyrenci4s “eelis 6 am

broad, 15 wm long; cross-walls not constricted (pl.9,

fig.l085° photo 46547). rice

Anjum 108, March’ 265°19783;-Anjum 108A, March 279.1978."

Habitat: Terrestrial (Deason & Bold, 1960).

Local distributions;Moist land, Dera Ismail Khan y»

Garden soil, Peshawar...

Soil depths 1, 2 inches.’ pi

Geographical distributions North America, Pakistan.

a engte il ete
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col) MIGROSPORA’Thuret’ ©" 1” “iemeters

Recherches surless zoospores des algues et les’

antheridiesdes eryptogams. Ann. Sei. Nat.Bots,  ~

14(3)3221,° 1850. » mideregé f the cell (pl.9,

vinesunbranched, wnoteenegyoo
» id? . ,

uniseriately arranged, cylindrical or aeswollen;

cell-walls thin in some “species, in others‘thick and :

lamellate, composed of 2 sections overinpoie in the

mid region; filaments fragmenting none after maturation

by the separation of the walls attheirpoint‘of junetion,

so that Heshaped sections and fragnents are formed;

chloroplast either adense ahdirregularly padded parietal

plate, or not; pyrenoids lacking, cells frequently forming

aplanospores or akinetesy the later globose, with much

thickened walls, Only one speciesis recorded for the -

genus. - spe

1. Microspora tumidula Hazen, Hazen, The Ulothricacese . ;

& Chaetophoraceae of the United States. 113177.

Collins, pel94y pl.7y fig.68, 1909; Heering,

pel5l, fige2li. 1914; Prescott, P2108, pl.8,

figs. 1951; ‘Tiffany & Britton, P29PLS,

fig-53- 19525Ramanathan, (Pol226 1962.
+ gerere.

of selis

» Filaments unbranched, slightly constricted at
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the cross=walls; cells cylindrical,7.4 mm in diameter,

10~14,8 wm long;chloroplast denselygranulated;cell)

walls relativelythick, lemellated, thesectionsof the

walls very evident in the minesston2of the cell (pl.9,
a2nium pashidaraue | # species 4

fig. 109). ; =

Anjum 143, “Sop.by 1978; Anjum 143A, Oct.155197re
regcoot Pell Se leh o9,1O, 195i6

Habitat: Aquatic (Prescott, 1951); terrestr

Local distributions Rice fields Methra, DistrictPeshawar.

Soil depths Ly 2inches. otdal branches; branches

Geographicel distributions Africas Europe,India,North

; r and South Americay Pakistan.

> ahat n t oppos it side

. STIGROGLORIUM Fe
t right anglee to it,

Phyce gen. 253+ 1843.

Filaments vranchedy arising ‘from -prostrate
lownwerd

position of a thallus which may be reduced toa pecuto-

parenchymatous mass of cells; in ‘sone species major

portion of the plant ‘spreading a loosely ‘branched

horizontel filaments; plants covered ‘bye ‘thing scarcely
tnte

evident, film "of mucilage; branches of first“and second

order either alternete or opposite, ‘composed of cells
demet sr, 1 Sl 2am

scarcely smaller than those of main axis, end “4n
an wid ipeetee

bluntly pointed or setiferous cells; ‘chloroplast &

parietal plate covering most of the cell circumference

especiallyinthecells ‘of branches;one to several
BS< “ atrial.

pyrenoids .
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ico) Key to the species AMts

l. Filaments 19.542] wm broad.e...ee. Se pachydermum (1)

1. Filaments 4=10 yim broade.ssseeesSe Rolymorphum (2)

1. Stigeoclonium pachydermum Prescott, New species & «=.

varietes of algae, Farlowia, 1.350. 1944,

Prescott, pell6, pl.l2, figss 1=4,9,10. 1951.

=
Sy

Filancete ‘much ‘Sronened ¢ sabes with numerous

basal, Aouieanhaeeeaeting rhizoidal branches; branches

in the upper portion irregularly disposedand extremely

varied in form, mostly alternate, but with one branch

arising immediately above another on the oppositeside

of the filament, or in a plane at right angles to it;

branches often developing from short, barrel~shaped .

cells, many thorn-like and irregular, downward projecting

branches developing from upper part of the main axis,

branchlets tapering to a blunt point and frequently

ending in somewhat enlarged quadrangulear-globose

sporangial cellsy which may be intercalary, near the ©

ends of short branches also; cells in the main axis

19.521 zm in diameter, in the branches 1516 ym in

diameter, cylindrical, somewhat longer than wide (pl.10,

figelll).

Anjum 107, March 20, 1978,

Habitats Aquatic (Prescott, 1951); terrestrial.

 

 

 



 

~
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Local distributions Moist land, Dera Ismail Khan, ©©:

Soil depths.3)4mehans) jo05. 4, parietal plate,

Geographicaldistributions North America,Pakistan.

2. Stizeoslonium polymorphum (Franke) Heer., in Pascher,
6339 pe87gfigel26e,19140 sore, ©. 1d, 28.

Prescott, pell6, pl.9s fige%s 195lee soo,

= Endoclonium polymorphum Franke (vides =

. Paschery 1914).

seceii.

Filamentsshort, sparsely branched, arising

from an extensive prostrate, pseudo=parenchymatous or

monostromatic and raiieting.-portion; upright branches

ending in long tapering setae; cells quadrangular in the

basal portion, cylindrical in the vertical branches,

4-10 ym in diametery 6-12 mm long (pl.9, fig.1l0, = ©

photo 48)e

Anjum 1565 Oct< 295 19786:

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Rice field Methray District Peshawar.

Soil depths 2 inch.

QanerenhAed. distributions Burope, North America, Pakistan.

‘ s Bore iE ericas. Pakist«

Syst. Algarum, pel3- 1824.)

Unicellular or in indefinite clusters; ceils

globose orangular from mutual compression; sometimes
 



 

organized toform simple filaments, branches) offilaments

vestigial; chloroplast dense, lobed, parietalplate, |

covering most. of the cell wa}}; one pyrenoid. One.

species has been recorded for the genuSe |. (89) 5515,

- Protosmscus viridis Ages Syst. Algarum; pelde 1824,

Pascher, pe224, fige31,32- 19155“Prescott,—

pel27y pl+10, figs.5-7. 1951;“TMirteny &Britton,

pe42) plebs f1¢-58e 1952. oe

= Pleurosoceus vulgaris Waegeli. ae
= Bpurococcus naegeld mete

ae

Cells spherical, 8-12 am in diameter, unicellular

or grouped; chloroplast parietal covering most of the

cell circumference(pl.10, fig.115). :

Anjum 4, Jan. 25 1977; Anjum — Jan.Ld 1977; Anjum 45,

Feb. 8, 1978.

Habitats Aquatic, epiphytic and subaerial (Prescott,..

1951); terrestrial.

Local distributions, Dry land, Peshawar; Maizeand Sugar-

eane fields, Mardan. — gsents

Soil depths ly 2 and 3 inches. by spores $

Geographical distributions Burope, NorthAmerica,Pekistan.

es PHYSOLINUM®Priatz

oudserdal algae from South Africa, mateee Kl.

151-41, plel4. 1921. =
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Thallus an irregularly branched filament, not

differentiated into prostrate and erect portions; cells

moniliform; cell division distinctive; cell division by

a papillate onterpatns. chloroplast parietal, laminate,

with or without band-shaped ‘projections; at times

chloroplast fraguenting into several disceshaped chroma-

tophores}; pyrenoids absent; reproduction by Several,

small, spherical, aplanospores with certain intercalary

cells; aplanospores liberation tekes place by a rupture

of the parent cell wall; fragmentation common.The genus

was represented by a solitary species.

1. Physolinum monilig (de Wilden) Printz, Vorarbeiten

zu einter Monographie der Trentopohliaceae. |

Nyt.» Mage Naturbidensk. 80:137=210, pl.32. 1939.

Smith, p.l8l, figelll. 1950._

Filaments irregularly branched, no aifferen-

tiation into prostrate and erect branches; cells monili-

form; chloroplast parietal, laminate, fragmented into

several dise shaped chromatophores; pyrenoids absent;

cells 15 mm in diameter; reproduction by aplanospores;

fragmentation of filaments common were fig.194)-

Anjum 103, Feb. 28,1978.

Habitats Terrestrial. : bet el~ Oe A

Local distributions Moist land, Dera Ismail Khan.  
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Soil depth: liinchs— : Kee os e264, F843.

Geographical distributions North America, Pakistan,

the branches

GLADOPHORA Kg."
"°° slavate,

Phyc. gene 262. 1843. é cis, le} ineathedr

 

agte

Repeatedly“branched filamentous ‘thalluswith

basaledistal dirtaleesbiation,attached whan young ‘put in

some species becoming free-floating; branches alternate,

opposite or sonetines ai. or SELQnetcnones branches

smaller than the main axisy or at least tapering slightly

towards the apices; cells cylindrical or swollen; cell

walls thick andi lamellate in. most species, sometimes

thin and firm; chloroplast a parietal reticulum "cuatines

becoming fragmented and appearing as numerous discs;

pyrenoids many; asexual reproduction by zoospores;

sexual reproductionby dsogametes produced in apical or

sub-epical, unspeceialized cells. Piaase

1h 1

: Key to the species

1. Cells irregularly SWOLLEN. cocccecccs e fracts q@ ™

1. Cells not swollen butreg.ee
te

+ Giadophors cae (Dilla. caoRaves,gene 263. sas.

Prescott, Pel37, pl.20, figs.l-6.1951;Faridi,

pe46, figs.32-37- 1961, .

p
e
e
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= Cs. grispata (Roth). Kge genes pe264. 1843.

Thallus free-floating, forming coarse light-green

masses of irregularly branched filaments, the ‘pranehes

often curving; cells irregularly swollen or ‘Slavate,

60-120 am in diameter in the main axis, 1-3 timesthe:
diameter in length; 20-40 wm in diameter in the ultimate

branches, 3=6 times their diameter in length (piii6; ore

fig.197). p

Anjum 231, Feb. 255 1979.

Habitats Aquatic (Prescott, 1951); terrestriel.

 

2EAa> «

:

Local distributions Sugareeane field, Mardan. .

Soil depths 2 inch. w= Veet ah

Geographical distributions Europe, North America, Pakistan.

2. Cladophors glomerata (L.) Kes, Phyc. germ. 212. 1845.

Collins, p.350, pl.XIII, fig.124.%1909;

Prescott, p.138, pl.20, figs.8,9; pl.21, figs. :

1,2. 1951; Tiffany & Britton, p.45, pl.13,

fig.93. 1952; Faridt, p.57, figs.26-31. 1961.

Thallus attached, dark green, fluffy; filaments

successively and regularly branched; the branches usually

crowded in the upper limits; cells very slightly attenuated

towards the apices of the branches; apices bluntly

pointed; main axis 75-100 om in diameter,6-7 times the

diameter in length; cells in the branches 35-50 ym in
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diameter, 3-6 times ‘the diameter in length ‘(pl.10,

fig.114, phote 49).

Anjum 158, Nove 8, 1978; Anjum 158A, Hovs 6, 1978. :

Habitats Aquatie (Prescott, 1951); terrestrial.

Local distr abutaons Rice ticle Mothra, District ‘Peshawar.
v €3 as LORZ V5

Soil depths Lrinens
sO e~

Geographical distributions Buropes North americas ForSeSiae

: BHIZOCLONTUM Kg.

Phycs gen «» 261. 1643. 1 1598 « S i

Filaments coarse, wiry, forming tangled,

floating mass; either branched or with short rhizoidal

branches, Occasionally with long, multicellular branches;

without distinct basal-distal differentiation in the

plane of branching; cells stout, short or long-cylindric,

rarely with slightly inflated lateral walls; cell walls

in most species thick and lamellate; chloroplast a

parietal reticulum, often dense, sometimes loose and

appearing as if composed of many irregularly shaped

ovate chloroplasts; one pyrenoid. Single species was

cultivated for the genus.

1. Bhizoclonium bieroglyphicum (Ag-) Kgs, Phyce germe,

206. 1845.

Collinsy pe329y plel2y fig.119. 1909; Scumeikh;

Pel42y ple23,y Lige3d« 1951; Tiffany & Britton,

b
e
a
m
s
i
g

 



 
i
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peo46y pl.l3y5 figs9l. 19525 Faridiy pe79s—

fig.16.°1961. jawi gees, antheridia asd

sllate amthero dwarf maies,  Filaments longs wiry, Salecasio cell walls

of variable Giidkisas; usvally tnin in SyecGc wens

cells 10-53 mm in diameter, 2} to 10 times as long as

broad; chloroplast varying with the ageof plant, some-

times a close net and very dense, or an open reticulum

(pl.10y figs116y"photo 50).

Anjum 159y Nov. ly 1978; Anjum 159A, Nove Sy 19783905

Anjum 159B, Nove 15, 1978. “i

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Rice ee MethrBy District Peshawar.

Soil depths 253 om 4 inches. 4a ty{

Geographical distributions Burope, North americas Pakistan.
resect

QBDOGONIUM Link
Bpistola de sisis aqeatinis in sonars Giopenentins

Nees, Horae Physicee, pele 1820,
' tre, 813 a

Filaments solitary, unbranched; cells sehietaabe;

eylindrical or _sometimes capitellate, nodulose or.

undulate; chloroplast reticulate; numerous pyrencids at

larger intersections or reticulum; basal cell with

holdfast; terminal cell obtuse, apiculate orhyaline;

vegetative cells except the basal one capable of

division; oogonia and antheridia produced by direct  



 

division of vegetative cells; reproduction by multi-

flagellate zoospores, oogonigand eggs, antheridia and ©

multiflagellate antherozoids, oospore, dwarf males,

@ndrosporangia ‘and androspores. == » ireland,

Sten.

Key to the*apeeteat
RoE res ‘ Honosraphie und

1. Filaments nonoeeious oogonia 32-37 nm

broad.saseccserascessccoessrsccecsooes Q. pimnii (1)

1. Filaments atoecdouss oogonia 19.oa

27 pm DOOM eeeeeeeeeeesseererenseeee a. nexteatua (2)

- Oedogonium birnii Gutwinski, De nomnulis algis novris

vel minus Cognitis, Akad. Umiei. Krakowie,

_Rozor. Wydze Mate Pryyr. 33334- 1896.

Heerings e207, f1g4300, 1914; Tiffany, p.73+
pl.XIV, ‘figs 136-137. 19303 Prescott, p.178,

ple3ly fige4te 1951.

Plant macrandrots, monoecious; vegetative —

cells cylindric or slightly capitellate, 8-11-13 mm in

diameter, 28-61-80 mm long; oogonia ‘solitary, subglobose

or Subovate, opening by a superior pore, 32-37 am in

diameter, 32-39 wm long; oospore globose, wall thick,

smooth, 28-31 wm in diameter; antheridial cells ©

8-10.8-11 wm ‘in diameter, 5-7-2 mm long (pl.10, fig.117,

photo 51). Bese" pe, Neeth Snort

Anjum 160, Nove 10, 1978.

a
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Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Rice field Methra, DistrictPeshawar.

Soil depths 6 inch.

 

Geographical distributions Australia, Europe, Trelandy ; |

North America, Pakistan. ae : :

2e Oedogonium porrectum Nord. & Hirne, Monographieund .

iconographie der Oedogoniaceae,. Acta. Soce ee

Sci, Fenney278186; In Hirny p.186, pl.29,

fig.183. 1900. Smits .

Tiffany, p.l09, pl.85, figs .3615362. 19305

Prescott, pel86, pl.365 figseby7- 1951.

Macrandrous, dioecious; vegetative cells

cylindric, 5.8-8-10 am in diameter, 23-29(=55) jam long;

oogonia solitary, ellipsoidal or oblong-ellipsoidal,

operculate; division superior, 19.5=22=27 um in disneter,

27 «3=39=-44 um long; oospore ellipsoid, not filling the ~

oogonia, wall smooth, 17.5=24 um in diameter, 6-8 um Yong .

(pl.10, fig.118).

Anjum 161, Nov. 125 1978; Anjum 161A, Nov. 21, 1978;

Anjum 161By Nov. 26, 1978.

Habitats Aquatic (Prescott, 1951); terrestrial. :

Local distributions Rice fields Methra, District ‘Peshawar.

Soil depths 1,2 and 3 inches.

Geographical distributions Brazil, Europe, North America,

Pokistenc ee
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- BRacTBacoccus Tereg 99°,

Binige nene Gruenalgen. Beih, 2. Bot, Centralbts

39817991956 919236). anterior tractile vacuoles,

Vegetative cells with several ‘to "many Separate

polygonal, plate-likechloroplasts ; wall thickness Cieeka,

from species to "species; pyrenoids absent; ‘dodepakes= "

of various sizes, flattened to various degrees dorsoven-

trally, becoming dpheridal at quiescence, each tédepore

has 2 flagella, “slightly ee in ‘lsnetny emerging from
Sr s

anterior — of ‘the cell.

Key to the species

1. Mature cells upto 35 um in diameter.. B. eraniis (1)

1. Mature cells less in ‘Gfameter...ecee. aie
2. Mature cells 5=20 um broadeccecseee Be minor (3)

2. Mature cells 20-25 mm broad.sseeeee 3

3. Plant mass coherent, irregular..seeee Be pseudominor (4)

3¢ Plant mass OLHOEWAS@cc cess coecbeedeed Be aciimeds 5

1. Bracteacoccus grandis Bischoff & Bold, Piyedlogioal

studies, 1. p48. 575 figs.76-79, Fai 1963.

Cells spherical at all ages, up to acl broad;

cell wall smooth, thin, not. thickening with ages may be

with the bubble-like protrusion at one pole of the cell;

chloroplast plate~likey small; contractile vacuoles

absent; mature cells multinucleate; esexual reproduction
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by zoospores and»aplanospores; zoospores fusiform, »

2=3 am broad, 845-10 wm long, with 2-3 parietal:and

disected chloroplasts, 2 anterior contractilevacuoles,

anterior nucleus, small equatorial stigma, 2 flagella

ef unequal length, the longer one as long as the cell

body; sexual reproduction not observed (pl.,ll, fig.120,

photo 87)sributions Pes - and Dera Ismet}

Anjum 64, Oct. 15, 19773 Anjum 64a, Oct. 225 1977.

Habitats Terrestrial (Bischoff & Bold, 1963).

Local distributions Wheat fields, Peshawar, © ©).

Soil depths ly, 2 inches.

Geographicel distributions Berth Asertens Pakistan.

2. Bracteacoceus medinucleatus Bischoff & Bold,

Phycological studies IV, p.575 figse73=755

137-138. 1963.

Vegetative cells spherical to subspherical,

depending on age; mature cells spherical with a maximum

diameter of 25 mm; cell wall smooth and thin, not thick-

ening with age; chloroplast plate like, parietal; no

contractile vacuoles; stationary cells multinucleate,._

with nuclei clustered near the centre of the cell;

asexual reproduction by zoospores and aplanospores;

zoospores elongate, with acute anterior and rounded

posterior poles, 3.5-5.0 am long, with 2 parietal

 

 



a
chloroplast, anteriornucleus,small equatorial stigma, 2

2 equal, lengthedflagella which are slightly longer :

than the cellbody; sexual reproductionnotobserved

(pl.1l, figel2l). S

Anjum 2 5 Dece 2,19765, Anjum 2h, Dec.#7peed
Habitats Terrestrial (Bischort & Bold, 1963).

Local aistriaebieanciey lanis Peahecct aus Sees ane
Khen. - ical to subspherteal,

Soil depths: land 3einchess \sspheriecal, wit max imne

Geographical distributions NorthAmerica,Pakistan;

 

. Bracteacoceus minor (Choaat) Petrova, Die VerneintLiche |

Heterokonte "Botrydiopsis" minor-- eine |

venBein. 2. Bot. Centralbly483221-

228. 1931. ' |
Starr, p63, fige143-153. 1955. Bischort &

Bold, P+56s 1963.  
Vegetative cells spherical at all stages; at

stationary phase 5=20 wm in diameter; cell wall smooth,

not thickening with age; zoospores spindle-shaped, some

having blunt posterior poles, 5=7 mm long; 1-3 parietal

chloroplastS, stigma very small and slightly posterior

to the equator of cell (pl.1l, fig.119).

anjum 12, Jans 18; 19776": “th Amertes, Pakistan.

Habitat: Terrestrial (Bischoff & Bold, 1963).   



 
 

Local distributionsDry land, Peshawars ©‘

Soil depth: 4 dnchos»!

Geographical distributions North America, Pakistan.

a2. - 28 mi GOiLy BRers

4. Bracteacoceus pseudominor Bischoff & Boldy ive ««))

Phycological studies IVy p.52, 575 figs.82-84,

143491963 6 rancid spores with tee

»

Nogethaaan: cells aeneiene to axbesuietaaks

depending on age; mature cellisspherical, with a maximum

diameter of 25 pmjsometimes. vegetativecellscoharent,

forming amorphous masses;.cell. wall smooth thin, not

thickening with age; chloroplast. plate-like, large. and

parietal; contractile vacuoles. absent; mature cells

multinucleate; asexual reproduction byzoospores and

aplanospores; zoospores 2.2=2.8 am broad, 6.5+7.5 um

long, oid, with. 2. parietal. chloroplasts, 2 anterior

contractile veecnoles, anterior nucleus, posterior stigma,

2 flagella of unequal length; sexual. reproduction not ~~

observed (pl.ll, fig.122).

Anjum 105, March i2, 1978.

Habitat: Terrestrial (Bischorf & Boldy 1963) «

Local distributions Moist land, Dera Ismail Khan.

Soil depths 2?inchs

Geographical distributions North America, Pakistan. .

BASS <  
 



 

» » CHLOROSARCINOPSISHerndon) (99) 955)

Studies on Chlorosphaeracean algae from soils Amers

To Bot o9-45829843086 1958ensiouel, irregular dp

ed by matrix, not readily
Cells unicellular, ‘capable of vegetative cell

division, unrestrictedin ‘direction; cells with‘parietal

chloroplast;“one9or more pyrencias; zoospores aorSes

flagella of equal Jengtnybecoming sphericalPSales.
untericr nucle

Key to the species. + interior stigm

1. Cell packets very large.se..sevess Go pseudominor(4) »

le Cell packets smallec.cdecevesccese 2 Lz ok2t

2e Mature cells 1O zm broadecceesee 3

2. Mature cells 16 pm broadececedce 4

3s Cell packets readily dissociating. C. deficiens (3)

3« Cell packets not readily dissocia-

CANE eeeeeeececerceeerecesecececees ge arenicols (1)

4. Cell packets 2=4 Coegerreapeay Ge auxotropica (2)

4e Cell packets 4-16 Celled seescces ce sempervirens (5)

1. Chiorosareinopsia arenicola Groover & Bold,

Phycological studies VIII, pe3l, eig8.210225

102-106, 159-19, 159-200 1969
a

1atkets fore

Vegetetive cells spherical when solitary,.

3-10 wm in diameter, chloroplast parietal, pyremoidone,

uninucleate, walls not thickening with age; mature .—

  



 

 

ua

cells spherical, with numerous orange+red@oil droplets;

cell packets’ formed bysuccessive vegetative divisions;

packets 8=celled, three dicmensional, irregularin §- ©

shape, surroundedby a colloidal matrix,notreadily

dissociating; asexual reproduction by biflagellate

zoospores produced by repeated biparfitions, elongate

to ovoid, anterior andoftentepered slightly, 2-4 am

broad, 6-14 pm long, Wall-less,with ananterior nucles,

two contractile vacuoles, a small linear, anterior stigma,

a medial sometimes‘posterior pyrenoid,, parietalplastid;

sexual reproduction not observed (plell, fig.126).

Anjum 109, April 4, 1978. ;

cnnterestame——
Soil depths 1 inch.

Geographical distributions North America, Pakistan.

2. Chlorosarcinopsis auxotropica Groover & Boldy

PhycologicalStudies VIII, Pe24y figs.14-15,

81-87, 159-13. 1969.

Vegetative cells spherical when solitary, 4-16

ym broad, uninucleate, cell wall not thickening withege,

chloroplast parietal, 1-2 pyrenoids; cellpackets formed

by successive vegetative divisions, 2=4 celled; small,

irregular, three dimensional packets occasionally observed;

packets devoid of a gelatinougmatrix, readily dissociating;
 



 ra ee
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asexual reproduction by biflagellate zoospores, ovoid  ~

to slightly elongate, 3-4 um broad, 6 wm long, with

an anterior linear stigma, a median sometimes posterior

pyrenoid, a parietal plastid; sexual reproduction not

observed «(plolbjorigtles).iaci, Sera Ismail Khan,

Anjum°1135 ‘Apribel7, 1978.

Habitats Terrestrial(Groover &Boldy \1969)6*)s°sn.

Local distributions Garden soily Peshawar.
S22 x ver &

Soil depths 7inch « ;

Geographical dasertuetions Sorts snoricay ‘pariatent

Bola,

3 chlorosarcinopsis agiioiens Groover & Bold,

Phycological Studies vIII, P.37s ‘figs260275

121-126, 159-23. 1969+ ;
+

Vegetative cells spherical when solitary,

4-10 wm broad, chloroplast parietal, pyrenoid one,

uninucleate, wall not thickening with age, devoid of

gelatinous matrices; cell packets formed by successive

vegetative divisions, small, 2<4 celled, in one plane,

8-celled cuboidal ‘packets not infrequenty devoid of

gelatinous matrix, readily dissociating; asexual repro-

bipartitionsy dvoid, 3<4 yumin diameter, 6-8 pm longs. ~

with a small anterior stigma, two anterior contractile

vacuoles, a posterior nucleusisy a medial to slightly duction by biflagellate zoosporesy produced by repeated—  
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anterior pyrenoid,aparietal plastid; sexual reproduction |

not observed (pl.ll, fig.l27). | Apral 29, 19768,

Anjum 1105 °April*65 197860": Bold, 1969)%

Habitats Terrestrial(Groover& Boldy 1969).

Local distributions Moist land, Dera Ismail Khan. '

Soil depths 5 inch. © r th an ica, Pakistes.

Geographical distributions North America, Pakistan.
Retth eae we ¢ j

4. Chlorosarcinopsis pscudominor Groover & Bold,

PhycOlogical Studies VIII, pe29, figs.el17~20,

94-101, 159, 15,16,17,18. 1969.

Vegetative cells spherical when solitary,

4-10.4 wm in diameter, chloroplast parietal, cup-shaped,

pyrenoids, 1-2, uninucleate, cell walls. thin; mature

cellsforming hormotile-like stages; cell packets three-

dimensional, large; cuboidal, devoid of gelatinous

matrix, not readily dissociating; asexual reproduction

by biflagellate zoospores, produced by repeated bipar-

titions, elongate to ovoid, not pointed at the anterior

emi, 2=5 pm in diameter, 4<12 ~m long, walle*lessywith

an anterior stigmay two contractile vacuolesy,*a posterior

nucleus, sometimes slightly posterior «pyrenoid,aparietal

plastid; sexual reproduction not observed (pl.ll, fig.125,

photo 92) March 14, 2% AN, Ay Nove Wy. 2977

Anjum-111, April’ 10, 1978; anjum llla, April 16, 1978;   
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Anjum 111B, April:21y 1978; Anjum 111C,April26, 1978;

Anjum 111D, April 275°1978;:Anjum 111B, April 29, 1978.

Habitats Terrestrial (Groover & Bold, 1969).

Local distributions Dry lanisyPeshawar.  «§/5°)

Soil depths 152535455 and 6 inches

Geographical aistributiontNorth anericay, Pextebai
2125 « WC > Studies of the

5 Chlorosarcinopsis sempervirensGroover&Boldy .

Phycological Studies VIII, p.22, figs.l2~13,

70-805 159 1969.

<*

in groups of 2,4,

Solitary vegetative cells spherical » 6-12 mm

broad, chloroplast parietel,pyrenoid. one, uninucleate,.

walls not thickening with age; mature cells: with an

individual gelatinous matrix; cell packets formed by.

successive veretative divisions, 2-16 celled, cubicdal,

with a common colloidal matrix, not readily dissociating;

vegetative reproduction bythe occasional dissociation

of packets; asexual reproduction by ovoid biflegellate

zoospores produced by repeated bipartitions, 3 zm in»

diameter, 6 wm long; with an anterior linear stigmay‘two

contractile vacuolesy a median sometimes posterior

pyrenoid,a parietal plastid; sexual reproduction not

observed (plells £1g4123, photo 53).

Anjum 205 Wareh 14, 19775 Anjum 20Ay Nove 10, 19776

Habitats Terrestrial (Groover|& Boldy Lhe
SVetawal 4

Zc» Aeobeseerei a

si?  
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Local distributions Wheat field, Peshawar; Moist land, :

to 20 s-Dera Ismail Khan. - Attermpedivm (2)

Soil depths ly 2 inches. ="

Geographical distributions North America, Pakistan.

{5}

“TETRACYSTIS Brown& Bold
ts with

Wycolosieak studies, Ve ‘Comparative Studies of the
seeee

algal general Tetracvetis andSeaarcenenm pales

Texas, 1964.6

 

bros seegens Se BOPP SSrerue

Vegetative cells isolated or in groups of 294,

(5)

8 or in multiple of 2 or 4; daughter cells of the graups

associated at first, sometimes secondarily dissociating;

cells with a hollow, more or less massive,parietal chloro-

plast, often traversed by fissures, with one pyrenoid;

asexual reproduction by division into 2-8 vegetative

cells which lack the potentiality of direct motility,

thus differing from aplanospores which arise from motile or

potentially motile precursors; asexual reproduction also

by zoospores formed. of cells of all ages including the

daughter vegetative cells ¢{ the tetrads; zoosporesnot —

becoming spherical. immediately upon quiescencee . © ~

Key to the species

1. Tetrads forming COMPLEXES eseeeerene 25

1. Tetrads not forming COmpLEX®Seseeee oaaxcentrica q@)
tn diameter

2. Tetrads isobilateral.s....s.secesTo Agobilateralis (3)

 



  

2. Tetrads otherwisesecsccccscses 3 Ox 4 at

3. Celis up to 20Aim DOOse eeeeeee I. Antermediun (2)

3. Cells salenieseectde ceve# 8) chloroplast,

4. Pyrenoias with two sterch ©* 965508 olsen)

EPOVereSeSevelewclk Jee Sue vet? Soensie(6)-y

4. Pyrenoids with manystareh = © <9") Tepreiuetio

BrainsseePOSBEee 5.

5. Cells 14 uhm Dros ie wcdecccvvvces Z. pampae (4) ag

5. Cells 15-18 pm broad... ...cevees Te tetrasportum (5)

i. Tetracystis excentrica Brown & Bold, Phycological

Studies. V. p18, figs.l-12, 101-102. 1964,

Young vegetative cells ellipsoidal, rapidly —

maturing into spherical vegetative cells, 16 »m in

diameter, chloroplast parietel, sometimes massive,

punctate, large clear internal cytoplasmic area in

mature vegetative cells, one axeehteier ellipsoidal

pyrenoid with two hemispherical stereh grains; mature

cells yellow-orange in colour, withtwo to many

contractile vanuoles, uninucleate; asexual reproduction

by cell-division giving rise directly to tetrads,rarely

to diads of vegetative cells which soon dissociate from

parent cell wall at maturity; tetrads not forming .

complexes; asexual reproduction also by zoospores and

aplanospores; zoospores cylindrical, 3 um diameter,
an ae ¢

 

 



up to 10 mm long, somewhat pointed enteriorly and...

broadened posteriorly with aposterior nucleus,two.

anterior contractile vacuoles,a parietal chloroplast,

single equatorial pyrenoid, minute anteriorlyplaced,|

linear stigma, twoflagellaof equal length, slightly
shorter thanthecellbody length; sexualreproduetion

unknown (plel2y fig.128, photo 54,55). 6 .. ve bipartitionsa,

However in the present investigation, diads werefrequent

and tetrads forming complexes were also observed.

occasionally. . ,

Anjum 162, Nov. 12, 1978. :.

Habitats Terrestrial (Srown & Bold, 1964).

Local distributions Rice field Methra, District Peshawar.

Soil depths. 3 inch,

Geographical distributions North America, Pakistan.

2. Tetrecystis intermediug Brown & Bold, Phycological

Studies,Vspe27» figse73978y 89-100, 1964...

= Chlorococcum intermedium Deason & Bold, |

Pe25e 1960.

Young.vegetative cells ellipsoids; mature

vegetative cells spherical, 12-20 mm broad, cellwall_

not thickening with age; chloroplast thin, parietal, __

with a few shallow fissures, one ellipsoidal pyrenoid |.

which is excentric, 2am in diameter, surroundedby two

sterch grains; cells becoming bright-crange in stationery  
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phase of growth; uninucleate vegetativecellscontaining

two contractile vacuoles} asexualreproductionbycell.
division giving rise todiads and mostly totetradsof
vegetative cells, at maturity stronglyadherent tothe

parent cell-wall; several tetrads aggregatingtoform

complexes; asexual reproduction also byzoospores

and aplanospores formed byrapid successive bipartitions,

sodspened "2.9 5M ERdiameter, “OssLohe; with Posterior

pyrenoid, an anterior stigma, two equallengthed flagella’

which are slightly longer than thecellbody Tengthy9°
sexuel reproduction not observed (pl.12, rig.132, photo 56).

knee $f, ob i99P F577 oF eeea

Habitat: Terréstrial. © "9° ”

Local distributions Dry hill , Kohat.

Soil depths 5 inch. = rs

Geographical distrfbutions North America, Pakistan.

ey 4

3- Tetrecvstis isobilateralis Brown & Bold, Phycological

Studies Ve Pe2l, figs. 41-48, 82-82. 1964.

ditc, cul Stud

Mature vegetative cells sphericalto sub-

spherical, 18-19 mm in diameter, uninucleate, contractile
vacuoles absent; cell walls ‘thickening insignificantly;

chloroplast massive, filling the entire cell circumference

except for the perinuclear area; deep fissures absent;one

large, central pyrenoid, “5-7 am in diameter)irregulerly —

 

 



  

shaped and ‘surrounded by many starch plates; ‘cells “999")

become green in stationary phase of growth;asexual = 9 ~

reproductionby ¢ell division givingrise directly to «=~

diads and tetrads of vegetative cells which areintimately

associated with the parent wall at maturity; composed

of one to several tetrads; zoospores and aplanospores©©

formed by successive bipartitionof a multinucleate|

prokoplast; zoospores ovoid, 4=6 pm broad, 8+10 ym long,

with a posterior nucleus, 2 anterior contractile vacuoles,

a parietal chloroplast, 1 to several equatorial pyrenoids,

equatcrial to slightly anterior stigma, 2 equal-lengthed

flagella 1} times the body length; sexuel reproduction

unknown (p1.2,5 f£1g.1295 photo’57).

Anjum 91, Jan, 21, 1978, EOGUSt AGF 9

Habitats Terrestrial (Brown & Bold, 1964).

Local distributions Maize field, Mardan.

Soil depth? 4 inch,

Geographical distribution: North America, Pakistan.

4. Tetracystis pampse Brown & Bold, Phycological Studies.

Ve Pe23s figs. vot 105-106. 1964.

Young vegetative se ellipsoidal; “mature

cells spherical to subsopherical, 14 pa in ddameter 5

cell wall thickening insignificant; chloroplast massive,

starchy, with few shallow fissures; one slightly excentric

aig BSture

 



 

to central, irregularly shaped pyrenoid,4 umin diameter,

surrounded by many starch-plates; cells remaining bright-

green in stationary phaseofgrowth; uninueleate vegeta-

tive cells containing 2 contractile vacuoles;asexual

reproduction by cell division into disas and mostiy

tetrads in delayed growth; et maturity, diads and tetrads
of daughter cells strongly adherent toparentcellwall;

tetrads ofthe forming complexes; zoospores and aplano-

hie

 spores produced by repeated bipartitionsof vegetative

cells; zoospores cylindrical, 4 ~m in diameter, 8wm long,

with a posterior nucleus; 2 contractile vacuoles, parietal :

chloroplast, single equatorial pyrenoid, an anterior

stigma, 2 equal-lengthed flagella, about equal to the

cell body length; sexual reproduction not observed (pl.12,

figs130, photo 58).

Anjum 72, Nove 75 1977. ‘

Habitats Terrestrial (Brown & Bold, 1964).

Local distributions ated field, Mardan.

Soil depth: 2 inch. : z

Geographical distributions North America, Pakistan.

 

5s Tetracystis tetrasporum Brown & Bold, Phycologicel
Studies, Ve pe28, figs.7%80, 93-94. 1964.

= Chlorococcum tetrasporum Arce & Bold, ,

peo493, figse915. 1958.
ie ®Ras

Young vegetative cells ellipsoidal, mature
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cells spherical tosubspherical, 15-18 pimin Giameter;

cell wall thickening insignificant; chloroplast massive,

with few shallow €issuves; single central to slightly

excentric, spherical pyrenoid, 4-5 pa in diameter, ==

surrounded bymany closely packed starch-erains;cells

remaining green in stationary phase of growth; uninucl= ~

eate vegetative cellscontaining 2 contractile vacuoles;

asexual reproduction by cell division giving riseto

tetreds of daughter vegetative cells; tetrads strongly

adherent at maturity to form cellular complexes; zoos-

pores and aplanospore frequently formed; zoospores 4 am

broad, 10 mm long, with a posterior nucleus, 2 anterior

contractile vacuoles, “a parietal plastid, single equatorial

pyrenoid, a large anterior stigma, 2°equal lengthed, ©

slightly shorter than the cell body length flegelia;»

sexuel reproduction unknown (pl.12, fig.133, photo 59).

Anjum 117, May 6, 1978; Anjum 117A, May 21, 1978.

Habitat: Terrestrial.

Local distributions Moist lands, Dera Ismail Khan.

Soil depth: 1,2 inches.

Geographical distribution: North America, Pakistan.

6, Tetracystistexensis Brown & Bold, Phycological

Studies. Ves Pe25s figse 198245 95-96. 1964,

Young vegetative cells ellipsoidal, mature  



  

cells spherical, 14-15 um in diameter; cell wall thick-

ening upto 3=4 nm,thiekening increasing in old cells;

chloroplast parietal, thin, often striate and deeply1lobed s

one excentric, ellipsoidal pyrenoid, with tve hemispherical

starch ereins; cells becoming yellow brown in stationary

phase of growth; contracttle vacuoles absent in the uninu-

cleate vegetative cells; asexual reproduction by cell

division giving rise directly to tetrads or octads; tetrads

ageregates intimately associated with parent cell walls;

octads less intimately associated; octadsandmost

frequently tetrads cohering to form complexes of many

cells; zoospores and aplanospores present; s00spores~

3 um broad, 10 mm long, with a posterior nucleus, 2

anterior contractile vacuoles, a parietalchloroplast, ©

single slightly anterior pyrenoid, an anterior stigma,

2 flagella of equal length, slightly. shorter than or

equal to the cell body length; sexual reproduction not

observed (plel2, figel3l, photo 60,61).

Anjum 104, March 2,.1978.

Habitats Terrestrial (Mattox, 1961).

Local distributions Moist. land,. Dera Ismail Khan. ©

Soil depths 3 inch. : tcusss

Geographical distributions North America, Pakistan.

CHLOROGOGCUM Menegn,
Mcnographia Nostochinearum Italicarum, Mem. Reale

 
 



 

Acad. Set. ‘Toritne _ae 1842,

3

“Cells spherical, ‘eckiseey or more often gre-
COPTER HERP TREE OB eee

garious in amorphous, gelatinous clumps =Loe

on.moist or ‘submerged substrates;eel wallren5 Gieee

in t :plast a thin parietal plate, covering the wallornearly
s0; pyrenoid one, rarely more than one; reproduction

by 8=16 zoospores. pone

Ral to the ‘species

1. Young ceils ReOMAUr . couch eakcdecn 2

2. Young cells 20-30 pm Broad..:..¢.mactostiematum (9)

3. Young cells narrowSPescecceeses 3

Jo Pyrenodle Sedccssleceenedetesttasthe ‘reiringens: (15)

3. Pyrenoid ONGescccccccncscccccccsens =as

4. Cells coheréntscssscsssccsecese 5

A. Celis not coherehtsecssssssses5 6 OtRs_anelis

5, Cellscohere though lacking

matriGeSekcevetseecescescetcseven Gs 1MkiAEen tc

S. Cells cohereby their individual = 9

MALT10OS cccccccceccsccccccscecooe Go SGLALANONEE 15)

6. Pyrenoidangulate.s.scvsscceees Go Petieniatum(16)

6. Pyrenoid smoothessssccsecseeees z

7s Svpnogsores: MPAIGRE nppegi evieotis C- bypnosporum (6)

7. Hypnospores SMte ncukesnetions 8x
S528 ¢ OTE

8. Cell walls of mature cells

 



 

5-7 wm thickesecevecccencsecees 9

8. Cells walls of mature cells

aalnn LL

9+ Mature cells 35=40 um in diameter. C. picrostignatum (10)
9. Mature cells WHEE, io sx v0ci casas 10 re

10. Young cells 5+10 mm in diameter.. C.+“ eahanoazecton' (3)

10, Young cells 10-15 ~m in ; 0.

Adametereeeeseceseceeeesecseees Co sureum(2)

11. Chloroplast Lissuredeseeseeeesse 12 =

ll. Chloroplast otherwise...ccsccccces 13,

12. Mature cells 25-30 um in

ALameter ceccccccccccccccccccese ce elkhartiense (4)

12. Mature cells 15-20 vam in

ALametereseeesecseececceeeseeee Co Dulchrum (14) —

13. Cells egg shapedescccccescccccee Co Oviforme (13)

132 Cells otherwiseesccccccccecccocce 14

14, Zoospores 10=15 um longessesese Ce

NOVRG

angliae (12)

14. Zoospores shorterecessecceccese 15

15. Cell wall of mature cells 3 mm

CHICK eeeeveeeeesereeeceececeenee Co acidumg (1)

15. Cell wall of mature cells =

2. am thieksvls dad deSec iv Fcc deewese cg. Salsucineus (27)

15. Cell wall of mature cells

z xi CHAGK vecuvscccvececscosécce 16

15. Cell wall of mature cells

0. Stat GPCREien. cee reFs. Bea fer (7)
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16. Young‘cells 10-15 pmidn © s° 6)» 5-7 pe thick:

ALametCPeisine cisee'sisic seis dees’) Ge SRhECOSuM (18)»

16. Young cells 15=25ym dn > eath; contractile

diameter. ESidldivivce Seedse sceGe typicum (19).28

i 4 pm broa and

+ Gblorosoceum ‘acidua Archibald @ Bola, Phycological
i " a minute anterior

Studies,xi. paddy £1g8+9438439- 1970.

Young vegetative cellsspherical, 15=20 zn

in diameter, cel? wall 1 ym thick; mature cells up to

25 ym in diameter, cell wall 3 ym thick; chloroplast

thin, pyrenoid single, surrounded by an apparently

continuous starch sheath; cells uninucleate; reproduction

by zoospores and aplanospores; zoospores ellipsoidals

4 mm broad and anlongswitha posterior nucleus, and

an anterior minute otigue (pl.12y fig.134, photo 62).

Anjum ll, Jan. 10, 19773 ‘Anjum lA, Jan. 15, 1977.

Habitats Terrestrial «(Archibald & Boldy 1970).

Local distributions Wheat) field and dry land, Peshawar.

Soil depths 1% 3 inches... 7

Geographical distributions North America, Pakistan. -.

20 Ghlorcceccum 3aureua Archibald & Bolds Phycological
Studies,Ze Pe235,"figs cll,42,43- 19706

a & ixrterijcr

Young cells spherical, 10-15 zm in diameter,

cell-wall 1-mm thick; mature cells up to 25 um in   
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diameter, withanindividual matrix 5-7 mm thick;

chloroplastthin, delicate; pyrenoidsingle surrounded

by an apparentlycontinuous starch sheath; contractile

vacuoles often present; cellsuninucleate;zoospores

and aplanospores_ present; zoospores ovoid, 4=” broad and

8 pm long,with =‘posterior nucleus and a minuteanterior

stigma (pl.12, £1g6135, photo 63).

Anjum 78, Nove 24, 1977; Anjum 78A, Feb. 5, 1978.

Habitats Terrestrial’ (Archibeld & Bold,1970).9" ©")

Local distributions Maize fields, Mardans  ©"° >") oe5

Soil depths 4 #5 inches, y £3 od;

Geographical distributions North America, Pakistan.

3. Ghlorccoccum echinozyectum Starr. Ind. Univ. p.l8,
figs.22-57. 19556

aren ibela & Bold, Pe275 figs.l6,520 1970,

Young cells ovoid to subspherical, 5-10 ym

in diameter, cell walls thin, in stationary phase of

eultures celis spherical, 20-30 ym in diameter, cell

walls 5-6 ~m thick; chloroplast thin; pyrenoid single,

smooth with continuous starch sheath; zoospores and

aplenospores present, zoospores 4 nm broad,6mmlong,

with ea medial anterior nucleus, and an or stigma

(ple12, £1g-136,Pphoto64).
Anjum 7, Dece 29, 1976.  



  

230

Habitats Terrestrial, (Bold»,1955)e..©. 9.9 wm shiek:

Local distribution: Dry landy Peshawar. = 5 |»

Soil depths 6anche =). ans: »y guPrennded by

Geographicaldistributions North America,Pakistan.

[yes present;

» Shloresoesum elkhartiense Archibald & Bola
caterior

Pnycological Studies, XT 228 figs .17)53.
fig.is5— pRoto 66).

19704

Young cells spherical, 10=15 mmin diameter,

cell walls thin; mature cells 25~30 pmin diameter, cell

walls 2 wmthick; chloroplast massive, fissured; pyrenoid

19

single surrounded by continuous-starch sheath;contractile

vacuoles often presents cells uninucleate; zoospores

ovoid, 4 pm“wide, 8 pm long, with a median posterior

nucleus, an anterior stigma; empty zoosporangia persistant

for long periods; zoospores usually |fou. tn number {piel

£igs137, photo 65). ;

Anjum 53) Sepe: 25 19776). in diemater, cell
Habitats Terrestrial (Archibald & Bold,,1970). =)

Local distributions Sorghum field, Peshaware >».

Soil depths 1 inch. “ ; aren sings 485 in

Geographical distribution: North America,Pakistan. .

wit

» Ghloroceccum xelatinosus Archibald & Belay, :

Phycologicalstudies xi. P+29) £1g819)55. 1970.
with strst:

Young vegetative celis spherical or ellipsoidal,  
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10-15 mm in diameter,cell walls: thin, 0.5 amthick; © —

mature cells. 30-35pmindiameter, cell wallslpm.

thick; cytoplasmfrothy; pyrenoid one,surrounded by —

continuous starch sheath; cells coherent by their

individualmatrices; zoospores andaplanospores present;

zoospores 4 mm broad,8 mm long, withaposterior

nucleus and an anterior stigma (pl.13, fig.138, photo 66).

Anjum 63, Octe 12, 1977... ©» wnerica, Pakistat

Habitats Terrestrial (Archibald & Boldy 1970).

Local distributionsMaize field, Marden, vee

Soil depths 2 inch.

«

Geographical distributions North America, Pakistan...

6. Chlorococcum bypnosporum Starr, Indiana Univ. 226

figs 58-80, 1955~

Brown & Bold, p.95, f1g.234,240, 1964;

Archibald & Boldy p.30, figs.3,56-57. 1970.

Celis spherical, 11-16 ~m in diameter,cell .

walls thin; mature cells 25-30 pm in diameter with

5-6 pm thick cell walls; pyrenoid singles surrounded

by a discontinuous starch sheath, starch grains 4-5 in

number; zoospores and aplanospores present; zoospores

ellipsoidaly 205-565 mm broad, 75-13 mm longy with

e median posterior mucleus, an anterior ‘stigma; echinate
yeolor’

hypnosporesa20-100|- iin diameterwith stratified
IFO»
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wall, up to 10mm“thick; sexual reproduction bydsogametes;

zygote smooth-wdlled (p1.13, fig.139,photé 67,68569).°

Anjum 43, Jily°125 19775 “Anjum°434} 06¢.°8, 1978}Anjum
43B, Oct. 5, 1978} Anjum 43C, Feb, 15551979.) "Poe

Habitats Terrestrial (Archibald& Bold, 1970). ©">

Local distributions Garden soil,Peshawar,“°°

Soil depths 1,253and4”"anehess” | “oOPPOres a

UeSerhoniome pe. North ae!‘Pakistan,~~

Pp reno! pl.i3, figsl4l,

-Gpleceeselind teint arehibalé & Bold, Phycolo-

gical Studies, xI, Pe3ly; figs 020585596 1970.

Young cells spherical, 12-15’mm in diameter;

cell wallsthin, 0.3 am thick, cells not increasing

markedly ‘9 size at mature stage; chloroplast massive;

pyrenoid one, surrounded by continuous starchsheath;

celis uninucleate; zoospores |and aplenospores present;.

zoospores 3.5 pm ‘vroad,10,pe jong, @ posterior-median

mucleus, ananterior stigma (pl.13, fig.140, inne 70).

Anjum 45, July215 19775 ;

Habitats Terrestrial (archibala & Bold, 19Or

Local distributions Garden soil, Peshawar.="

doar GupteGRATES #etare. celle apherteake pareees

Segeeta North Americe, pee

.A9K
e AFIV «

Io1u8 stare si

al peels Sealine Archibald & Boldy Payeologiearty

Studies, xI. Pe32,s f1gs.21,60. 1970. 
 
  



 

Youngcells spherical,y 10-15 ymin diameter,

with thin cell walls; mature cells 20825 pam in diameter

with cell walls 1-5pmthick; cells tending to cohere,

though lacking matrices; one angular pyrenoid surrounded

by continuous starch sheath; .chloroplast thin; contra-

ctile vacuoles often present; cells uninncleate;

zoospores and aplanospores present; zoospores 3mm.

broad, 11 pm long with an anterior nucleus, an peerraer

stigme and nedianposterierpyFenoia (O13, stg.2a,

photo 71). pe Poe ee

Anjum 17, Feb. 28, 1977.

Habitats Terrestrial (Archibald & Bold, .1970)<:..

Local distributions Dry land, Dera Ismeil Khan.

Soil depths 1 inch, 6 pm thick; wi

Geographical distributions North America, Pakistan.

9. Chlorococcum macrostigmatum Starr, Further Studies in
the genus Gulerosccom, Wene gh. Eloydia 16s

142-148, 1954, .

_Arehibela & Bold, pe33-34) f1gs.23526.1970.

_ Young cells spherical, 20-30 mm in diameter,

cell wall 1 ym thick; mature cells spherical, increasing

to 60 pm with cell walls up to 9 pm thick; pyrenoid

single, smooth, surrounded by a continuous starch sheath;

reproduction by aplanospores and zoospores; zoospores 4 ym

E4
at
o
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broad, 8mmlong,witha posterior nucleus and large”

anterior stigma(pl.13, figs142, photo 72,73).°)

Anjum 41, Jue309"19770"° "PoP he OF Tbe

Habitats Terrestrial(archibald & Bold, 1970).0-9).

Local distributions Wheat field, Peshawar.

Soil depth#2 mnths, 594s +35, Cine 2564. 1970.

Geographicaldistributions North Americay Pakistan.|

10. Chioresoccusmicrostimmatum4Atchibald &Bold;
& i ceil well ; yrengia

Phycological Studies,X1. De34yfigs.24)63.
f : sath; predaction

1970.

Am

zoospores 3-5 na broad,

Young cells sphericaly 10-15mm in diemetor,

cellwall:thin, 0.5 um thick; maturecellsupto 35-40ym

in diameter; cell wall 6 pm thick; chloroplast with a small

superficial. opening; contractile vacucles often present;

pyrenoidone,surrounded) by. acontinuougstarch sheath;

cells uninucleate; zoospores andaplanospores present;

zoosporesspindle-shaped, 4 pm wide, 10 mm long, with

a median+posterior nucleus, and an anterior stigma

(plel4s 4G61509,Photo. 75) ibald & Bold,

Anjum 485 Auge4919770... __ : s 3.6%. 1970,

Habitats Terrestrial (arensbala & Boldy 1970) «
® in @iee.

Local aistributiont Dry dandyDera Ismail Khan.
¥aii8 J ¢ increas ing 5

Soil depths 7 inch.
Pas &2e I hicskening with age;

Geographical distributions orth, America, Pakistan.
Starch: gFuin 

_
}
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ll. Chlorococcum minutum Starr, A comparative, studyof...

Chlerococcum Menegh. and other spherical .

zoospore=producing genera of the...4 ‘

Chlorococcales, Ind. Univ. p.30, figs.81-103. *

1955.0

Archibald&Boldy pe35s bacseat 1970. i

 

Young cells ovoid, subspherical or spherical,

4-6 wm in diemeter, cell wall thin; mature cells 20 um

in diameter, cell wall 5-6 um thick; pyrenoid one,

surrounded by a continuous starch sheath; reproduction

by zoospores and aplanospores; zoospores 3=5 um broad,

6-7 mm long, with a posterior nucleus, and an anterior

stigma; sexual reproduction by isogametes (pl.14, fig.151,

photo 74). ,

Anjum 8, Dec. 31, 1977.

Habitats Terrestrial (Archibald & Bold, 1970). i |

Local distributions Dry land, Dera Ismail kha.

Soil depth: 2 ineh. ture .¢e2

Geographical distribution: North America, Pakistan.

12. Chlorceoceum angliae Archibald & Bold, =
Phystological Studies, XI. p.35; figs.2,65- 1970.
Young cells spherical, 10-15 um in diamey

with cell walls 1 um thick; cells not increasing in  size with age, also cell walls not thickening with age;

pyrenoid one, surrounded by discontinuous setarch grains; cells 



 

uninucleate, Pepréduction byzoospores and aplanospores;

zoospores 5,5=6 pmwide, 10-12 ~m long, an anterior

nucleus, stigma“anteriorto almostequatorial; 2-4.

zoospores per zoosporangium; zocspores resembling
:2L0T SeCcoue oiecom Abenibard & Bold, Phyeological

Chlamydomonas. (plel4 » f1¢152, photo 760,
Kite Ps #80457 197C,

However, in the present study, the zoospores were

648 jam broad“anid “LOTSyamLongs» 10-15 am in Jiemeter,

Afijum"2325 Pep hr2§y21978 GP ick; mature celis) 15-20 mm in

Habitats Terrestrial (Archibald &Boldy'1970).°°)©»

Local distributionsMoist land, Dera IsmailKhan, 9°°**

Soil depths “1 inehs -e prodye tion, by. soosperes and

beatae distributions North Americay Pakistan.»

anterior stigma (pl.l3,s

13. Ghlorosoccun ovicome ‘Aron ibalé & Bold, Phycological

Studies, xi. Pe37s figs .31,75+76. 1970.

Young cells egg-shaped or spherical, 15 am in

diameter, cel] wall 1mmthick}»celis*not.increasing in

size with age, céll walls 2-3 ~m thick in-matureleells;

chloroplast massive; pyrehoidsingle, peripheral,

surrounded by @ continuousstarch sheath; cells uninu-
22nel LRiSAREL EoHIR»s rhyco loe

cleate; soospores. end _aplanospores qeeer*sho

3 +e tile *

ovoid, 5 am broad, 10pn long, with posterior nucleus

and an anterior stigma (pl.13) f1g.143,°photo77)s°"" »

Angum 5, Dees1551976; Anjum SA, Cet. 19) 1977. ©©
Habitets Terrestrial (Archibald & Boldy 1970). °*°°

 



Local distributions Dry lands, Peshawarse 99. os\)5

Goi11 depths; 390@sfmeheseid aplanosporss present:

Geographical distribution: NorthAmerica,’\ Pakistan. an

14. Ghlorogceoum mulahrum Arebibela & Bola, “"Sesiedestert

Studies, XI, peA0, figs -4s73-74. 1778s
¢ i » 1977s

. Young cellsspherical, 10-15 ym in het

cell walls thingy O.3 amthick; mature cells 15-20 ym in

diameter, cell: wall 1 wm thick; chloroplast massivey..-.

with a superficial, opening, delicate fissures; pyrenoid

one; cells uninucleate; reproduction, by zoospores and

aplanospores; zoospores ovoid, 3 yn widns 7 Am longs

with a posterior nucleus‘and |an anteriorp stigma oor

figs144, photo 79). ‘e

Anjum 87, Jan. 7, 1978.

Habitat: Terrestrial (Archibald & Bold, 1970)...

Local distribution: Wheat: field, | Peshawar,

Soil depths 5 -ineche:: «+ * 2 itameter ;

Geographical distributions NorthAmerica, Pakistan

omenoid

156 Chloroseceum refringens arehibald & Bola, Payeolo~

gical Studies, xi. PeAly “£148632577. 1970.
LOIS EST SS

_-Youngcells» sphericaly 10<15 ym in diameter, —§-

eel] wall.thin, 0.3 am thick; mature cells 30-35wmin

diameter, cell wall 2 mm thick; pyrenoids 2-3, each

®}
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pyrenoid surrounded by discrete starch grains; cells

uninucleate; zoospores and aplanospores present; —

zoospores spindle=shaped, 3 ym widey7 mmlong, with an

anterior nucleusand an anterior stigma (pl.l3, figel45,

photo S8O)eai distribution: N : Amerida, Paitistans

Anjum 6, Dec. 20, 1976; ee6a, Sepe 10, 1977;

Anjum 6B, ‘Sep.Tay19 Peis toners ey

Habitats Tersostrfal bctenisss & Bold, 1970). eere

Local Sietedeetions Dry lands and Garden soil, Peshawar,

Soil depth# 1,5 2 end 3 inchdwe! to ellipsoidal .15-20 am

Geographical distribution:North Americay Pakistan,

16. Chlorococcup reticulatup ‘Archibald &Bold,

Phycological Studies, Zi. Pedy ‘tg8.7478-79.

19794

Plent mass rough and reticulate unlike other .

species; young cells spherical, 15-20 wm in diameter,

cell wall 2 am thick; mature cells 25 mm in dismeter;

cell wall not thickening with age; chloroplast. with a

spperficiel opening; one hexagonal, angular pyrenoid,

svrrounded by continuous starch sheath; cells uninucleate;

reproduction by zoospores and aplanospores; zoospores

ellipsoidal, 3 mm broad and 11 ~m song; with an anterior-

medien nucleus andan enterior stigna(pled,tiga4s,

photo 81). 
 



 

Anjum 51, Aug. 22, 1977. yeicgl, L525 ps

Habitats Terrestrial (Archibald & Bold, 1970).° ~~

Local distribution? Wheat field, Peshawar. © |”

S$oif ‘déptn#6 “dts Chloroplast. massive; single pyrenoia

Geographical iesa North ote Pakistan. —

a LE i aplar pores;

25, ShaneaanThanArchibald &Bold, :

Phycological Studies, XI. pe44, figs.5,81-82.

1970.

» Young ¢ells spherical to ellipsoidal,15+20 pm

in diameter, cell wall 1 am thick; mature cells 30 um in

diameter, cell wall 2 am thick; chloroplast massive; one

pyrenoid surrounded by e continuous starch sheath; cells

uninucleate; reproduction by zoospores and ‘aplanospores;

zoospores 5 mm broad end 10 pm long, spindle-shaped, —

with a posterior nucleus, and an anterior stigma (pl.14,

fig.147, photo 82).: ~ i ameter

Anjum’61, Oct. 6,°19773 Anjum 61A5°O0cts.) 9,°1977~6 |

Habitat: Terrestrial (Archibald & Bold, 1970)... 5

Locel distributions Moist lands, Dera Ismail Khan.

Soil depths 35 4 inches. $ ; RGe pores ;=)

Geographical distribution: North America, Pakistan. —

18. Chlerceoccum aphacosumArchibald & Bold,Phycological —
: Studies, XI. pe45, figse34yS4-85. 1970.
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Young celisellipsoidal or spherical, 15-25 om

in diameter, cell. wall thin, 0.5 um thick; cells not

increasing in size with age; however, cell walls

becoming 1 wm thick; chloroplast massive; single pyrenoid

surrounded by a continuous starch sheath; cells uninu-

cleate; reproduetionby zoospores ‘and aplanceyeees

zoospores ovoid, 3.5um broad and 10 um long; with ~~pis

posterior nucleus and an anterioraGr14,‘Tig.148,

photo 83). F gr

Anjum 157, Nov. 1, 1978; Anjum 157A, Nov. 12, 1978.”
Habitat: Terrestrial (Archibald & Bold, 1970).

Local distributions Wheat fields, Peshawar. ,

Soil depths 1, 2 inches.

Geographical distributions North America, Pakistan,

19. Chlorceocoum typicum Archibald & Bold, Phycological

Studies, XI. p.46, figs.36,89-91. 1970.

Young cells spherical, 10-15 um in diameter,

with cell walls 0.3 um thick; mature cells 20 umdiameter,

cell wall 1 um thick; chloroplast thin; one pyrenoid

surrounded by ea continuous starch sheath; cells

uninucleate; reproduction by zoospores and aplanospores;

zoospores ovoid 4 um broad, 10 um long with a ee

nucleus and an anterior stigma (pis14,24¢41495 photo 78,84).

Anjum 40, June 23, 1977.

*
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Hebitats Terrestrial (Archibald & Bold, 1970).

Local distributions Gardensoil, Peshawar. ||.

Soil depths 6 inohs
ily ) 1» Small,

Geographical¢distributions Nortn America, Pakistan.
meter. x vei} vela«.

. EREMOSPHAERA De Bary©

Untersuchungen ueber die Familie der Conjugaten. 1858.

Cells large,20-200 ~m in diameter, spherical,

subsphericalor ellipsoidel; usually solitary, occasion-

ally in groups of2<4; cell wallwith or without polar

thickenings; usually with a gelatinous sheath which may

be broad or narrow, regular or irregular in outline,

pectinaceous or non-pectinaceous; cells uninucleate,

mucleus massive, central; cytoplasm dissected into

three sharply-defined regions, viz: an avacuolate,

granular perinuclear layer; a multistranded radial system;

and a peripher&él reticulate system.

Cytoplasm highly vacuolated; chloroplasts

numerous, veriouslyshaped, parietal or radial, pyrenoid

one to manys: reproduction by autospores.

Key to the species ;

1. Cells 20-40 um in diameter..... EB. eremosphgeria (1)

1. Cells 80-200 um indiancter.... B. viridis (2)

1. Bremosphsere eremospheerig Smith & Bold, Phycological

 



 

Studiesy Vie pe875 figs 635-416 1966.8) “sir.

= Oocystis eremosphaeria Smith, 1918.

= Bremogphse iis var. iose Play. fair.
Cells broadly to werk, citipsetidad small,

116,

20-40 pm in diameter, mostly 25-30 um; cell wall) rela-

tively thiny O0.5—1mm, ornamented with polar nodules,’

surrounded by afirm, regular, non-pectinaceous’ sheath;

nucleus central; chloroplast polygonal to elongate, - ©

peripheral, sometimes radial, each with asingle pyrenoid;

reproduction by 284 compact autospores, released from

localized gelatinizations of the mother cell wall aided

by daughter cell expansion; resting cells not observed |

(pl.15, figel58). ¢

Anjum 34, May 27,5 1977+

Habitats Aquatic (Smith & Bold, 1966).

Local distributions Dry landy Peshawar.

Soil depth: 1 inches ©«« ‘ resting

Geographical distributions North Americay Pakistan.

« Eremosphaera vixisia De Bary, Untersuchungen Uber aie

Familie des Conjugaten 1858; f

Collins, peld4, PleSs figs39. 1909; deeting:

pel09, £12470. 195 ; Prescott, Pe240y ple53s

fige22. 19513 pbb, ple3y fig.47« 1969;

Siddiqui & Paridi, peb75 fig.70. 1964,

= Chloroshaere Oliver Henfry. 1859.
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= Bresospheers viridia Ver. Ovalis Play fair.

1916. , al in ¥ 33 LAZGS .

= Bremosphaere xinsidisdia scioustild, feir.
1916.

Cells subspherical orspherical, relatively.

large, 80-200 ymin diameter, mostly 120-170mmin

diameter, cell solitary;.cell wall, smooth, thiny 0-5-1 um

thick; cells occasionally with many concentric wall

layers; usually with a broad or narrow irregular

pectinacsdub Sheatny;*huclebs with 2-5 moleolsy =”

chloroplast lens-shaped; perietal orradial, occasionally

perinuclear, each with one or two pyrenoids; autospore

formation effected by one or rarely two cell divisions;

deughter cell existance within nondistended mother cell

wall usually ephe>meral, terminated by breakage of the

wall resulting from daughter cell. expansions;resting

spores brickered; zoospores, 3-365 am wide, 11 pmlongs.

biflagellate, flagella unequal in length (plel5,fige157,

photo 85). sii a caeaeel

Anjum 69, Octe 28, 1977; Anjum 69d, Nove 8, 19773.

Habitats Cosmopolitan. oat

Local distributions Dry land, ieee Ismail.Khan; thoat

field, Peshawar.

Soil depth: 2 4 3 inches.

Geographical distribution: Worldwide.

- ¥ .an plist  
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‘°° °"* PLANKTOSPEAERIA G.M.Gmith

A second listof algae found in Wisconsin lakes.

Trans. Wisconsin Geol. and Nat. Hist. Surv. 573

12243, 1918,°5 erica, Pakistan.

Cells spherical, chloroplast with many separate

dises each containing a pyrenoid; zoosporeswithout wall,

with two equal lengthed flagella. Represented by a single

species. O206 gi live Sel. Gers 19556

l. Planktosphaeria texensis Bischoff &Bold, Phycological

Studies, IV. p.36, figs.50-60, 1194121. 1963.

Vegetative cells solitary or colonial, enveloped

by an individuel and common matrices; cells spherical at

all ages; mature cells 50 um indiameter; cell wall _

smooth, thin, not thickening with age; chloroplast

perietal, prismatic; each chloroplast with one pyrenoid;

starch abundant; oil droplets absent; cytoplasm vacuolated;

contractile vacuoles absent; mature cells multinucleate;

reproduction by zoospores and aplanospores; zoospores

elongate, becoming ovoidal, 2.5=3.5 am broad, 8.391166 xm

long, one parietal disected chloroplast, a large anterior

nucleus, linear equatorial to posterior stigma, 2 equal-

lengthed flagellaysexual reproduction unknown (pl.15,

fig.159). , eo

Anjum 73, Nov.’ 10, 1977.  



 

Habitat: Terrestrial(Bischoff & Boldy,1963).. © ~

Local distribution:Dry land, Peshawar.  § 55 §.%>

Soil depths 1 inch. «

Geographies “pasopeapammy — anhesee9 Pakistan.
2 maxis

DICTYOCOCCUS Gerneck emend.Starr >

A comparativestudy of ChlorococcumMenegh,.&other

spherical zoospore producing genera of the ~—

chlorococcales, Ind. Univ.Sei. Ser. 1955. -

Cells solitary, spherical, of’ varying pisest

cell wall smooth; protoplast of vary ing number of units

separated by plasma membranes; number °f units increasing

with cell size; divisions of protoplast appear in fresh

specimens as separate chromotophoresy each unit with

one polygonal chromatophére whoseinner surface bears

a variable number of contrepetally projecting processes;

chromatophores of young“eells perietal, in mature cells

both parietal and Anternal; pyrenoids absent; starch

present; asexual reproduction by zoospores and aplano-

spores; zoospores with two equal-lengthed flagella,

without walls; sexuelreproduction unknown. One species
a. %

was Observed for this genus.

1. Dictyococcus varianus Gerneck emend. Starr, A compa-

rative study of Chlorococcum Menegh. and other

spherical zoospore producing genera of the

PEereermeae
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Chlorocoecales, Inds Univ. Sci. Ser. 1955.

Brunnthaler, p.665 fige4s 1915; Starry p.57,

figs .128-142, 1955.55 & genera of tne

3955.

Cells Dilatery, apuirkvel; with a maximum

diameter of 60 mm} cell wall smooth, thickening with

age to 3=4 mm; protoplast ofvarying number of units~~

separated by plasma membranes only; number of units —

increase with cell size; divisions of protoplast in

living cells as separate chromatophores, each unit with

one polygonal chromatophore whose inner surface is

composed of avariable number of centripetally projecting

processes; chromatophores of young cells parietal only,

in old cells both oarienie and internal; protoplast multi-

nucleate in all but youngest.cells; units of protoplast

multinucleate also; pyrenoids absent, starch present;

little or no ofl present; zoospores and aplanospores

frequent; zoospores ovoid, 3 am wide, 7.5 pm longywith

a linear anterior stigma, 2 flagella of equal lengthy,

without walls, becoming spherical at quiscence; sexual

reproduction not observed (pl.15, fig.162). #3 contra-

Anjum 181, Dec. 19, 1978; Anjum 181A, Dec. 20, 1978.

Hebditats Aquatic (Starr, 1955); terrestrial.

Local distribution: Dry bills, Abbottabad.

Soil depth: 3 #4 inches» ; imles

Geographical distributions Pakistan, Scotland.

N
a
l
a ‘a
ll
e

 



 

eS ST |

a
l
i
a

j

ae?

\ GNBROGHLORIS Starrs winnte medial te .

A comparativeistuay of ChlorecoccumMeneghsando .
other spherical,zoospore=producing generathe=:

“Chlorococcales,Ind, UniveSei. Ser. NOy20519555°

‘ter disinte: parent well; sexual

Cells nounet ile; “solitary, Sperions at all
ion not ebserve 183, photo 86),

reh m Los - :

sphere, with an opening at one side; pyreneed present;

zoospores & aplanospores present; powrreiee with two

equal lengthedflagella, without a“body oanty sexnal
» Peehawar; Moist land,

reproduction unknown, The. gems is represented by a single

ages; cell wall -nage chromatophores a parietal,hellow

species.
es.

1. Neochloris cohaerens Groover & BoldyPhycological

Studies, VIII, Pat?e figs.34,134=142, 1596296

1969. ag:
ey

Vegetative celissphericel when solitary, young

cells 3-12 mm in diameter; mature cells up to 20min

diameter; cell walls not thickening with age; chloroplast

parietal, onpenenet pyrenoid one sr eurved with a
: ¢ varvine

mass of minutestarch graines. cells “uninueleste; contra-
ine with age;

etile vacuoles not “observed; asexual reproduction A
rie {Peis go boss

zoospores, aplanospores and autospores; seceeeene pifl-
es-s VQoar FHS SS s

agellate, producedby repeated ‘bipartition, a. to
or parietahay -iecated :

elongate, 2-3yam wide, 6=8 am long, wall-less, a small
eplsnos pores

anterior to medial siges, two enveriae contractile   
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vacuoles, ananterior nucleus,aminute medialto—

posterior pyrenoid, and a parietal plastid, autospores~

sphericaly 48 in-number; aplanospores 16-32 innumber;

autospores and aplanospores usually not liberated but

coherent after disintegrationofparent wall; sexual

reproduction,notobserved (pl.15, fig.163, photo 86).

Anjum 19, March 5, 1977; Anjum 19A, Mareh10).19775 1)

Anjum 19B, March29, 1978. ,

Hebitats Terrestrial (Groover & Bold, .1967). ey {>}
a aoeeseoe

Local distribution: Garden soil, ee? re land,

* “Dera Ismail Kise”

Soil depths 1,2 and 3 inches:

Geographical distributions North America, Pakistan.

at 4 >
¥

SPONGIOGHLORIS Starr ne AR Sasey 943

A comparative “study or Cho . ‘Menegh. ae arene

oeae zoospore=produe_“inggenera:of |the re :

Chlorococcales. Ini. Unive Sei. Ser. os20.+obsa

1955. a eeem Ate santeta ss

Cells spherical to subspherical, ofvarying

sizes, cell wall smooth, sometimes thickeningwith age;

chromatophore anetwork of anastomosing strandsyboth. .

parietal and internal,ofvarying degrees. coarseness;

pyrenoid single.or many, centrally or parietallylocated;

mature cells multinucleate; zoospores and aplanospores
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present; zoospores formed. by the progressive cleavage ..

of the protoplast; zoospores with 2.equal flagella, wall- _

less, becoming spherical upon quiscence; sexual reprodu-

etion not observed. » @. 18; 19%

vee '' Key to the species © 9

l. Mature cellsup'to 54gm in©

AlametSrs Sieioseedectocccccccsces Bo er q)

1. Mature cellsup to 100 um in ° a» Pakistan.

ALameterececcscecveceresecsesecces &-spongiosa(2) -
3 & srex ; : a faratave study of

1. Spongiochloris inerassatea Chantanchat & Bold,

Phycological Studies,II.eae Pigs.2%35,

93-96. 1962. . Per : ee

‘

Vegetative cells spherical, verying:iz eaney cells

with a maxinus diameter of 54 wm; cell ola thick, streti-

fied; chloroplast parietal, inmature cells net-like;

pyrenoid in young cells when the plastid ds entirely parietal,

pyrenoid is also parietal, but as the chloroplest =. «=.

becomes more complex and net-likey the pypenoidbecom’ ceatedy

one; young cells uninucleate, old cells multinucleste; |

asexual reproduction is by zoospores ai aplanospores,;

zoospores formed by progressive cleavage of the protoplest,

ovoid, 2-4 »m broed 8-9 am long, with 2 equal lengthedflagella,

2 contractile vacuoles, an antericr stigmas, asingle .  
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anterior nucleusy a parietal chloroplastand a posterior

pyrenoid; sexualreproduction not observed «(pl.165°fig.171,

photo 88)6* observe: } ri

Anjum 81, Dec. 2, 1977; Anjum 81A, Dec. 18, 1977.

Habitat: Terrestrial (Chantanchat & Bold, 1962).

Local distribution: Maize fields, Mardan.

Soil depth: 1, 2 inches. .

Geographical distribution: North America, Pakistan.

 

2. Spongicehloris gpongioss Starry, A comparative study of ,

ChlorocOceum Menéegh. and other spherical, ~

zoospore=proiucing genera of the Chlorococcales,

Ind. Unive Scie Sere 20% pe 70=7ly figs.154~164.

1955. :
= Asterococcus spongioans Viseher. 1945.

Gells spherical’ to subspherical; mature cells

100 ~m in diameter; cell wall smooth, not thickening with

age; chromatophores a fine net-work of interlacing atrenisy  pyrenoid single in young cell, fragnenting in old ones,

occupying a central to nearly eontral position; ; ‘starch

produced; with orange oil droplets in old cells; asexuel

reproinsting by zoospores and aplanospores; zoospores

formed by progressive cleavage of the protoplast,

elongate to spindle-shaped, 2 ~m broad and 15am long,

an anterior stigmay two anterior contractile vacuoles,

4 AX 



ae

 

2 flagella of equallength; zoospores metabolicywall-

less, becoming spherical at quiescence, sexualrepro-

duction not observed)(pl.165 figsl79). © sentral:

Anjum 585 Octs 15.1977; Anjum 58Ay Octo115019776) 6:

Habitats Terrestrial (Starry: 1955)e0) reproiuetion by

Local distributions Dry lands, Peshawarse«9°55 « )8

Soil depths 3 &4 inches. 2? equal lengthed fiagella

Geographical distributions Pakistan, Switzerland, .

late er agsteriscd with7 Gre a “Snow

+ ~e ne owt tis |

The fresh-water algae, in Ward ‘and “Whipple,Fresh-water }

biology, pell5~177. 1918.

Cells spherical; chromatophore asteroid;

pyrenoid present; reproduction by zoospores, with two

equal flagella; zoospores walled, Chlamydomonas type. One

species was recorded for this genuse  ., §  
1. Radiosphaera dissects Starr, A comparative study of |

Chloroeoccum Menegh. and other spherical,

zoospore producing genera of the Chlorococcales,

airpe Sei. bt 208 nasatyoe ‘<

19556

- Macrochloris dissectsKorschikoft. 1926.
ir geracy «2

_ Gells nonmotile, spherical; oemaia aie a oof |

ellipsoidal;.cell wall 2mm thick; mature ¢ells upto) |

150 wm in diameter, cell wall up to 6 am thick;
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chromatophore asteroid, with a central portion from

which lobes Bigoth young cells ~~eea

parietal and with simpleLobes ; pres.eeL. ae

young cells uuninueleate, mature cells multinucleate;

contractile vacuoles present;asexual reproduction by

aplanospores and ‘zoospores y later“Shlagydononas~ Like

5 pm wide, 12 aElone» with 2 equal lengthed flagella

which are equal "'. the ‘body “Lengths stigma linear,

anterior; chromatophore a parietal plate orasteriod with

radiating lobes; walls thin; sexual reproductionunknown|

(p1.16,° f2¢.172).

Anjum 1025; Feb. 20, 1978, ==

Habitats Terrestrial (Starr, 1955).°

Local distributions Pineforest, Parachinar.

Soil depths 5 inch. thy

Geographical distribution: NorthAmerica, Pakistan.

CHLORELLA Beigerinek =
Kulturversuche mit Zoochlorellen, Lichenegoniiion

und anderen niederen Algen. Bot.) Zeit., 483758. 1890.

nova

Unicellular, solitary or egerecstak in irregular

clumps; rounded or ellipsoid; variable in size in the

same habitat; chloroplast a»parietal cup or merely a.

plete; with or without pyrenoids;reproductionby4 or

8 daughter cells (non-sotile) produced from theprotoplast

-

i
e
e

ii
q
o
o
e
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of the mother-cell.=» mogensous, not highly Aibected;

to many echioroplasts, parietal; pyrenoid simgis in
1. Chlorellacitorella ellipsoideg derneck, ‘Zur Kenntnis niederen

hows pyrFemeid in other species; reproduetion by

_ Chlorophyceen Beih. Bot. Centralbl., 2i(abt .2)3
spores, ioose.y entangiec witain ea great

250. 1907.

:a origereet pellds figs. 1915; Prema
pe236, pl.53y figs.blel2. 1951.

«= \Protococeus monassAge...- © San

“Cellsess,al, sometimes “ssyunetrical =
chloroplast«folded plete covering part of the cell wall;

cells 7-8 pm in diameter , 9-9.5 pm ‘long; reproduction by

autospores, as many as 32 autospores, G1.36— ‘fige164).

Anjum 122, Mareh 305 1978; Anjum 122A) May’_— ‘1978 5 288

Anjum 122By May 21,5 197865) soto »- 201-298,

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distribution: Pine forests, Parachinar. -

Soil depths 1,2 and 3 inches. AL? s pielGly Figs

Geographicaldistribution: Burope,North America, Pakistan.

i arid —_ é

Ins Braun,A» Algarum unicellularum generanova~

vel minus, cognitas 1855.» (= ther cell wail:

tt a eodular

Cells reletively small, generally ellipsoidal;
‘ ny 1D¢ larze

mostly with polar, nodules at one or both ends ofaes
Clee a) A by >

ellipsoidalwalls, usually Ascking pelatinoes sheath;

  



 re
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uninucleete; cytoplasm homogeneous, not highly disected;

1-5 to many chloroplasts, parietal; pyrenoid single in

some without pyrenoid.in other species; reproduction by

2-16 autospores, loosely entangledwithin a greatly

distended mothercell wall.

iistr th America, Pexistan.

oikey to the Epbeses:

1. Cells ellipsoidor fusiformesecose Qe parva (2). 335.

le. Cells pyrifOrMecccccscccsscesesecs Q. pyriformis (3)

1.-Cells ovatersscccsccccvesecceesess 208) Fc cett

2e Cells 3=9 mm broad .csecveressces QO. gsoliteria (4) e

2. Celis’ 14426 pm Droadsacceeccsese Ov Grasse (1)

1. Oocystis crassa Witrock in Wittrock. & Nordstedt Algae

aquae dulcis exsiccatae Nos» 201-298, 1879. .

Collins, p.l60, 1909; Brunnth@leryp.125,

. fig.99. 19153, Prescott, pe2435 pleSly fig.9.

1951; Tiffany & Britton, p.ell7, pl.lOl, fige.

318. 19523 Smiths p«2595' figel73D. 1955;

Siddiqi & Faridi, p68, fige4l. 19646

Unicellular, or in colonies of 2-8, enclosed

by a much swollen and gelatinized mother cellwall;

cells ovate; poles broadly rounded, with a nodular

thickening; chloroplast several, as many as -_ large

parietal discs, with pyrenoids; cells 10-20jum‘broad,

14-26 wm long (pl.l6, fig.168). 
 

 



 

Anjum<825Dessci6grapy7oe 2cott, Hew species ant

Habitats aquatie(Prescott, 1951; Siddiqui&Paridi,”~

1964); terrestrial.

Local distributions Maize: riends wardens? 195% Siddiqui

Soil depths 5°inehs Peo°s 816-3

Geographicalbp+tek Buropes RorthAuerice,Fekigpan.

2. Oocystis parve West& West, inJour. Bot. 36;°pi335.
1898, 88 of 2 4, 8 ast massive «

Brunntholery p.125y fig.198. 1915; Prescott,

Pe2465 pls54, figs3. 1951; p.65, pli3efigs45.

19695— po99, fig.51F. 1955.

Gallesolitary,or.in colonies. of 2-8, enclosed by

the enlarged mother cell an of the previous generation;

2-4 generations sometimes involved; cells ellipsoid or

fusiform with pointed poles, without definite polar

nodules; chloroplast 1-3 parietal discs; pyrenoid some-

times present; eelie 4-765 2am broads 6-15 yam long; .

colony up to 43.9am in diameter (pl1.146,) fig.167).0 °°~

Anjum 178, Dees 125 1978; Anjum 178A, Dec. 30; 1978.
Habitats Aquatie “(Preseott, 1951); terrestrial,”°°°°

Local distribution? Dry lands, Kohat & Peshawar. =

Soil depth: 3&4 inches,’ t hy DeliBy pl.tO3

Geographical Gistribution: Burope, North America, Pakistan.

itery or ie ten. Of Ge Beliay

 

 

 



  

3+ Qocystis pyriformis Prescott, New species and.
'. varieties of Wisconsin algae. Falowlay 13347- .

» 385s 1944,» + *seh with one pyrenoid; eelis

Prescott, p.246, pl.s54y figs.8<=9. 195k Siddiqui

. & Paridi, pse69, fig.37. 1964.

iProea < : terrest

‘Cellsbroadly pyritorm=ovoid, bits- “prominent
titan?

apiculation at one pole, other “end “broadly rounded;

united in coloniesof2 or 4y chloroplast massive ¢
Forth Amerion, Paktatan,.

parietal; eeeeeeue ae; cells 14-18 um in diameter,

16-19 am long; colony of 4\cells up to 36 nm broad and

48 .8:am> long: (pls165 f1g.166)ecpicve A’an couvean

anjum 83. Dees 1599197725 o> ade. eonservatanr

Habitats Aquatic (Prescott, 19514 Siddiqui.4 Paridiy 1964);

terrestrial.

Local distributions Beize esMardan.
> & $2458 of

Soil depths 1 inchs

Geographical a4stribution: Norte America, Pakistan,
v plast ps a tel;

4. Oocystis solitaria Wittrock, in Wittrock & Nordstedt

: \. &lgae: aquae duleisexsiccalse, 20-27.1879.

Collins, psl60, pl.5, fig.44. 1909; Brunnthdler,

Pel24, £1g094- 1915; Prescott, p.247y P1e54,
‘ nig

: tig.10,1951; Tiereny & Britten, sibs, ‘le101,
boned gs rigchen Syueaswersersee

£14.21901952.
.

Cells solitary or in colonies. of2-8 cells, ©

aT

 

 



 

 

enclosed bytheoldmothercell wal};cellsovate, or)».

ellipsoidal;poles with noduler thickenings; chloroplests

numerous, parietal plates, each with one pyrenoid; cells

3-9 am broad,7420

jm

long(pl.16, “Pig.asap eyof 4 ovate

Adak 995 HBS*SHSgpHLenRET Sbout « central spacey Bvt

Habitat: Aquatic (Prescott, 1951);terrestrial, apical

toeel distribution!Wheat field, Peshawar,9 ~~9
Soli “dépttis *2°EdghP77OOO 14 sDsent; cells 5-9 am Sn

GoSefaphical dietribuesaoni “Bitopas “Norte America, Pakistan.
Anjum 96, Feb. 6, 1978.

pitats Aguatic (M@RUCIGRNIAMogren.restrisi,

Me» Sur un végétale nicroseopiqued'un nouveau
genre, proposésous le nomme Microsder, ou conservateur

des petites choses,AnnsSct,Nat,Botes20(1)5 40404154
1830.

PiLMBELOSOCCUS Chodat

-...-; Colony freenfloating, consistingofaplate(of |
4-16 trapezoid or rhomboid.celisy in one plane about a

small or large central space; chloroplast parietal;

pyrenoid one in eachceil; ‘colonyeticlosedYyethins”e

inconspicuous gelatinous ‘enveloope; Gofshiad ‘Sere

vo

fore conpledés. Representedby“one5piece.coas
1; repréduetion by egtouperes,. Ont apeetes was

SeSevadsshiedtaliieeie Wille, Beschreibung einiger

Planktonalgen aus norwe—gischen Suesswasserseen,

‘ ©8 pteie9B53021898. Chédat, Beude exiticue «t

Bedscott,pe2bd,pli65,‘tig6.1951;;Tiffany&  



 

Britton, p.121. 1952; oot &a p82,

TIPAOS? WoGays *E<°s 8

Colony free-floating; 4 or multipleor 4 ovate

cells not derihitely arranged about acentralspace, hot
in quadrangular formation, with both lateral’ andapical

walls in contact; chloroplesta parietal pate. or atbaota,”

4 discs in a 611; pyrenoia absent; cells 5-9 am in

diameter, 8-14jam long (pl.14, peeearth s

Anjum 96, Feb.6, 1978. ee

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Maizefield, Mardan.

Soil depths 1 inch.

Geographical distributions Burope, North America, Pakistan.

PALWELLOGOGCUS Chodat —
Matérieux pour servir & l'histoire des Protococcoides.

Bull. Herb. Boisse 23429. 1894.

cells unicellular, minute, microscopic, free-

floating, cells smooth, spherical or subcylinirical,

without setae and gelatinous sheath; chloroplasts24,

parietal; reproduction by gutospores. One species was

cultivated for this genus.

+ Palmellococeus protothecoides Chodat, tude eritique et
expérimentale sur le polymorphisme des algues.

Satie bie ah ata as
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Genevay pl.165, pl.23. 1909.

Thompson, pol36, figebs 132. 1959... >

Uniesilular, subspherical, 7.508.5 pm in

diameter; ‘cells without ‘a ‘gelatinous sheath; chloroplast

324, discoid; autospores in multiples of two, 3.5=5 um
in diameter; *sheath around the “autospores (pl.14, fig.153).

anjim td? Wig sorepopes s° 77°23 a. shhdauna. $$
Habitats Terrestrial. —

Local distributions Dry land, Peshawar.
tan

Soil depths 6 irich. ” »» S+ djgorphua (3)

Geographical distributions Burope, Pakistan, —

SCBNEDESUUS Meyen
Beobachtungen ueber einige niedere ‘Algenformen.

Nova Acta Acad. Caes. Leops Carol, 143774, 1829.

Colony of 2=4<-8=32 ovoid, fusiform, cresent=<

shaped, or oblong cells lying side by side ina single

series, or in a double row with the cells alternating;

cell wall smooth or with spines, eduand Fiagest

chloroplest a parietal plate, covering most of‘the

cell wall, often with a median lateral noteh; ‘pyrenioid

one.
tic (Presacott Lyo.s t= é z

Yi bet ., Key to the species. "Gens

1. Cell wall with nodular

thirkentheecnscdissécwns Meade ae dncrassatulus 3)  
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1. Collowaldianseeheeuus viedcar Aleologisene

2. Poles ofcells rounded ..s.i.. 33ee «ijis

2. Poles of ¢ell narrowed, — on Gonfervacsens

sometimes pointed ss .ceecesees 3

3. Cells fusiform,all ofthe» © 85.05 6 1s

same shape in’the colony,4.2 == 9) “* 1964,

9 am DEQM ceccesessccoesscgeses s. gbliguus (4)

3- Cells fusiform &cresent-

shaped in the same colony,

3-6 An weeds. «--.esnsisers &. ‘Ajeaciina G).

1. Scenedesmus arcuatus Lemm.s, Das Phytoplankton,

Saechsischer Teiche. Forsch. Biol. Stat.

2. Ploen, 7112, pls. 1,2. 1899. ©

Brunnthaler, p.167, fig.232. 1915; Prescott,

Pe275, pl.625 figs8. 1951.

Cells arranged forming single or double series

of 4=16 oblong-ovate individuals with lateral walls in

contact along 1/3°to 4 their length; cell wall wikhout —

spines or teeth; poles of cells broadly rounded; cells

4-8 pm in aiameters 10<-15 mmlong (pl.17, fig.189).

Anjum 233, Feb. 27, 1979.

Habitat: Aquatic (Prescott, 1951); terrestrial,= >

Local distributions Suger-eane field, Marden, =

Soil depths 2 inchs

Geographical distributions Buropey North America, Pakistan.
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2e Scenedesmus dimorphus (Turp.) Kgs, Algologische.

‘Mittheilungen. I. ueber Gloionema Aghs Ii..

Ueber eine neve Gattung der Confervaceen,..

\Floray 16%513-528. 1833. ve; apices of

. Prescott, pe2775 ple635 figse8s9. 19515 -

Siddiqui & Faridi ps77y figse93994s1964.

Colony ‘composed of 4 or 8 fusiform cells

arranged ina single or alternating series; inner celis

with straight, sharp apices; the outer cells lunate,

strongly curved, with acute apices; cells 3-6 ym in

diameter, 16=22 mm long (ple17, fig.188).-

Anjum 2345 Feb. 273 1979. :

Habitats Aquatic (Prescott, 1951s Siddiqui & Faridi,

1964); terrestrial. ;

Local distributions Sugarecane field, Mardan.

Soil depths.»6 inchs

Geographical distributions Europe, North America, Pakistan.

36 Scenedesmus dincrassatulus Bohlin, -Die Algen der ersten

Regnali'schen Expedition. I. Protococcoideen

Bih. Kongl. Sv. Vet.-Akad. Handl ., 23, Afde

39 78245 plsely2. 1897.

Brunnthalery p.163, fige210.1915;, Prescott,

pe278, ple63y figel4. 1951; Siddiqui&Feridi,.

pe78y Tigse%s 1964...

i
s
a
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Colony composed of 2=4-8 fusiform subacute

cells arranged in either 1 or 2 series (alternating);

median cellsslightly curved; outer cells definitely

curved; with thefree walls strongly concave; apices of

the cells with a nodular thickening; cells 5-8 um in

diameter, 17-24mmlong (pl.15, fig.160, photo89).

Anjum 124, June 10, 1978.
Habitats Aquatic (Siddiqui & Faridi 1964); terrestrial.
Locel distributions Maize field, Marden.

Soil depths i inch.

Ze + idernmes

Geographical distributions Burope, North America, Pakistan.

4. Scenedesmus obliguus (Turp.) Kgs, Synoposis Diatoma-

cearum oder Versuch einer systematischen

cusammenstellung der Diatomean, Linnaea,

83609. 1833. 7 oe
Brunnthaler, pl63, fig.208. 1915; Prescott,

P-279, pls63, fige17. 1971; Siddiqui & Farid,
pe78s figs 9798599. 1964. .

= Scenedesmus acutus Meyen inkl. f.parvus and

Colony composed= 2-8 (nnuely ‘4 or 8)

fusiform cells aeranged ina single series; oo

cells apiculate; wall smooth; cells 4.2-9 pm |in diameter,

14=21 mm long (pl.l7?, fig.190). th che margte 
a
a
a
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Anjum 235, Febs 27, 1979. iaree ion, taper

Habitats Aquatic (Prescott, 1951; Biadiqui,& Faridi,

1964); terrestrial. . htal eave7 SHS}

Local distributions Sugarecane tiela,Mardane .. 443)

Soil depths 5 inch. a POLES Heb sam

Geographical Aisteibutions Burope, North America, Pakistan.

» os  QuaDRIguLa Printz
Beitrage zur Kenntiis des Chlorophyceen und dhrer
verbreitung in Norwegen. | Kgl. NorskeVidensk.

Selskabs Skritter , 234m pone

E r AS is .

Colony Hhoo-riéshiheellibselin of ek long-

eylindrical or fusiform cells with long axis parallel

with that of the gelatinous sheath in which they are
enclosed; poles of cells subacute or sharply rounded;

chloroplast a parietal plate covering most of the cell

wall or sometimes located along one side; pyrenoid

sometimes present. Represented by one species.

1. Quadrigula glesterioides (Bohlin) Prints, Beiteage
surKenntnis des Ghicrophyceen und shrer

verbreitung in Norwegen. Kgl. Norske Vidensk.

Selskabs Skrifter , 2:49. 1915...>

Prescott, pe260, pl.58, figs.9,10.1951.

: “
Fabia

Celia. Aaline: atpaights, bub. waliGee on
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slightly curveds cylindrical in the midsregion, tapering

to sharply rounded apices, arranged in longitudinal©

bundles of 4 within a fusiform colonial envelopes» ——

chloroplast parietal, covering almost the entire cell

wall, with a median notch; pyrenoid one, cells 4-6 um

in diameter, 22=35=(45) mm long (p1-175 fig.191).

Anjum 236, Feb. 28 1979.

Habitats Aquatic (Prescott, 1951); ‘terrestrial,
&

we}Ay

Local distributions Sugar-cane 45 Mardan,

Soil depths 4 inch.

Geographical distributions Europe, North America, Pakistan.

TSTRASDRON Ke.
Phyce germy pel29, 1845. . a.

Cells solitary, unattached, of various shapes,

triangularand flat, pyramidal, polyhedric; the angles

entire, with or without apines or variously lobed to form

dichotomous or trichotomous spine-tipped processes;
chloroplast oneto many parietal dises or plates;

pyrenoids usually present.

Key tothe species.

le Cells triangularecesscscccccscccss Le Buticum (3)

le Cells quadrangular.......cseeesees Ze constrictum (1)

1. Cells irregularly 5 or 6 angled... Tegizas (2)

 

 



  

- Tetraddron ‘eOristrictus G.M.Smith, Phytoplankton of

inlandlakes ‘of Wisconsin. Pert iI. Wis.Géol.

and‘Wate Hist.et Bull. 573122; pls. 1-51.

. VOri) Sat

1920.

Prescott, p.264, ple59, fig.28. 1951.
s proces: ed, with. the margins

Cells quadrangular in outline, tetrangonal,

2 sides subparallel, the other 2 deeply concave; the

angles extended into “slightly tapering processes which

are dichotomously branched and tipped with a short

spine; in side view fusiform, the processes at the

superimposed poles of cell not quite in the same plane

but slightly turned at different angles; cells 5-8 um

in diameter, without processes, 8 um thick, 18-25 jam

long (pl.17, fig.182). =

Anjum 238, March 3, 19796

Habitats Aquatic, (Prescott, 1951); terrestrial.

Local distributions, Sugar-cane field, Mardane...

Soil depths 2 inch.»

Geographical distributions North America, Pakistan.

2. Tetreédron gigas (Wittr.) Hansgirg, Ueberdie

Suesswasser-Gattungen Trochiseis See :
ne

‘De-Tont)
ete:(deanthococeus Lagerhey

und Tetraédron Ke. tediciatie ues

Polyedrium Neeg., Cerasterias Reinsch).

 

 



 

ee ee He
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Hedwigia, 272131. 1833.

Brunnthaler, pel48, fig.159. 1915; Prescott,

Pe265s 1952.

= Folyedriuacicea Wittrock.
» Sardan.

Piele

Cells. relatively large, irregularly 5 or

6 angled, the, prpopsser.bropaly sounieds Rash the BRESses.
between the angles broadly coneave cells 35—45 mm in

short diameters 65-75wm long (pl.175 figsi183).-

Anjum. 237, March-1,.1979.

Habitets Terrestriel.

Local distributions Sugar-cane field, weaken.

Soil depths 4 inche

Peas * ee n
Saou Raeiros

Geographical distributions Europe, Pakistan.

3. Tetraédron muticum (A, Braun) Hansgirg, Ueber; die

Suesswasseregattungen TrochisciaKgs G8 458

(acanthococeus Lagerh., Glochiococcus De Toni).

und. Tetragdron Kgs (Astericiup Corday Polyedriup
Naegey Cerasterias Reinsch), Hedwigia,272131. 1688

Brunnthaler, pel46, fig.153. 1915; Prescott,

p+267, p1.60, figs.16,17. 1951; Siddiqui &

Faridi, ‘pe739 fige53. 1964.

= Polydtiug muticugA. Braun. eos

Cells smally flat, triangular, the angles

without spines or furcations; sides ofthe cell emer=- ©

ginate or slightly convex} cells 6=18 jm in diameter

  



 

267

(p1.175 fig .s184) © °* : Nihy WEE 1s #4 ibs

anjum 240, March6, 1979. ‘ 1 2 pong;

Habitats Aquatic (Prescott, 1951); terrestrial,©

Local distributions Sugar-cane field, Mardan,. 9

Soil depths 6 inchs © wi : steriorly and

Geographical distribution: Burope, North America, Pakistan.

CHLOROTETRARDRON KacEntes, Bola &

archibald, Correction of the name Pseudotetrasdron

polymorphum (Chlorophyceae ye(in press).

= Psevdetetraedron MacEntee, Bold & Archibald,

1977+

Cells spherical, saceate or tetrahedral;

tetrahedral form occasionally persistent in adult cells

or represented by four minute, vestigial processes; with

a net-like or spongy chloroplast containing usually one

eentral or slightly excentric pyrenoid, sometimes with

more pyrenoids in stationary-phase cells; cells multi-

nucleate; reproduction by biflagellate ‘zoospores which

become tetrahedral upon quiescence, and by aplanospores.

Single species was collected. ,

1. Ghlorotetraédron polymorphuy MacEntee, Bold & Archibald,

pol62, figse1-8, photo 1-13. 1977.

Cells spherical, tetrahedral, or saccate,

 



 

attaining a max, diameter of 90 mm, with their walls

thickening to 10 wm; chloroplast net-like or spongy

with a single central to slightly extéentric pyrenoid;

zoospores biflagellate, at first pointed both anteriorly

and posteriorly, soon becoming rounded posteriorly and

later spherical as they become quiescent after a short

period of motility; with two anterior contractile™

vascuoles, and an anterior nucleus, stigma absent;

sexual reproductionnot observed (pl.l7, fig.180,

photo 9Q. . Lastr ord rare

Anjum 239, March 6; 1979.

Habitats Terrestrial (MacEntee et al, 1977).

Local distributions Wheat field, Resta

Soil depths 1 inch. he

Geographical distributions Australia, Pakistan.

COBLASTRUM Naeg.

Gutt. einzell. Algen, 137-6 1849.

Colony hollow, spherical; cells as aany126,

globose, ovoid or pyramidal; cells either closely

adjoined, compressed or antenmemmested by nerrow

processes to form @ fenestration; daughter colonies

present within the parent cell; walls of the parent cells

may persist about the new colonies interconnecting them,

forming complexes. Represented by single species.
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1. Coelastrum microporum Naeg., in A. Braun, Algarum

unicellularum genera nova yeu minus peinsige

P+70-1855. =
Brunnthaler, pel95, fig.307. ‘19153 Prescott,

Pe230, ple53, fige3- 1951; TAtteny& Britton,

_Pell3y ple3l, fig312- 19525 Smith, p28,
fig.159A- 1955; Siddiqui & Fariai, esi
tig.66. 1964,

= Coelastrum robustum Hantzsch

= Coelastrum sphaericum var. compactum Moebius

= Coelastrum indicum Turner. _

Coenobium spherical containing 8-64 iebcse

sheathed cells; cells interconnected by very short

searcely discernable gelatinous processes, leaving small

intercellular spaces; cells with sheath 8-20 um in

diameter (pl.15, fig.l61).

Anjum 80, Nov. 28, 1977.

Habitats Aquatic (Prescott, 1951; Siddiqui & Paridi,

1964); terrestrial.

Local distributions Maize field, Mardan.

Soil depths 2 inch.

Geographical distributions Europe, North America,Pakistan.

CHARACTUM A.Braun ~s

In: Kgs Gp s Alg %: pe208: 1849, “ee Denkschr. Scnwe is
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te LOsleo?. 1849

Cells solitary or aggregate, generally

stipitate or somtimes nearly sessile; pyriform,ovoid,

subspherical, cylindric or fusiform; chromatophore one

or several, parietel and laminate to cup-shaped; pereneet

ome or more; cells uninucleate or multinucleate; forma-

tion of zoospores and gametes.

Key to the species

le Apex POUNKEd seccccccccccccccceses ce. Raegeli @)

Le APEX acute ececsvecscccesccsescece 2

2e Cells 15=20 pm broadeseseocccee Co acuminatum (1)

2e Cells smallerecseecencceceeeeee 3

3e Cells 20=25 mm longescecccccsecse Co Rringshoimii Pore

Ze Cells 25-30 mm longesececccecccese Co ambiguum (2)

1. Characium acuminatum A. Braun in Kge, Sp. Alg.

p892. 1849.

Brunnthaler, p.79, fig.18. 1915; Prescott,

Pe2lb, pl.46, fig.7. 1951; Siddiqui & Paridi,

Pe579 fig.10. 1964,

Cells oblong or narrowly ovate, narrowed

anteriorly to form a short apiculation, acuminate;

stipe short; cells 15820 um in diametery 35-40um long

(pl.17, fig.179).

 



 

Anjum 241, March 9, 1979. :

Habitats Aquatie (Prescott, 1951; Siddiqui & Faridi 1964);

terrestrial. ‘

Local distributions Sugarecane field, Mardan.

Soil depths 2 inch.

Geographical distributions Europe, North America,Pakistan.

2. Characium ambiguum Hermann, Ueber die bei Neudamm

aufgefundenen Arten der Genus Characium p.26. |

1863.

Brunnthaler, pe79y figel7~. 1915; Prescott,

Ppe2l6, pl.45, figell. 1951.

Cells solitary, lance=shaped, fusiform or

ensiform, narrowed to a sharp point anteriorly, tapering

posteriorly to a fine hair-like stipe, without an attached

 
disc; chloroplast 1-3; cells 4-8 um in diameter, 25-39 nm

long (pl.17,y fig.178, photo 91). 2264

However, in the present collection, cells have a small

attaching disc.  
Anjum 242, March 99 1979.

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions Garden soil, Peshawar.

Soil depths 4 inch. ;

Geographical distributions Burope, North America, Pakistan.

3. Characium naegeli A. Braun, in Kg.) Sp . Algs 1849. 



 

 

Brunnthaler; peS2, fig.29. 19555 Tiffany &
ty ict Peshawar «

siadiqut‘é et 7-589 eee 16R
$1 2b? ib:

Cells 7-18 um inGane 20-42 wm long;

cells ellipsoid, lanceolate, ‘pyriform or ovoid, with

rounded apex, short stipe, without basal thickenings

(pl.17y fige177, photo 92). yobeylindricals a0litery

Anjum 114,5April 20,5 1978. EMO +H ry .gelativeus

Habitat: Terrestrial. ‘ poles; cell wail

Local distributions Rice field Methra, District Peshawer.

Soil depths 3-4nchs Leste te tains off

Geographical distributions Burope, North Americay Pakistan.

4. Charsciug pringsheinil Ae Some alg. Unicel. enna

Nove vel minus cognite. 1855,

Brunntheler, p.80. 1915; Prescott, pe2lby pl.45,

fige2l. 19535 ‘Tiffany & Britton, p.108, pl.29,

£1g.285. 19525 ee & Faridiy P59 fige4.

1964, a ae
Cells narrowly ehongate-ovoid to fusiform,

erect but with a short oblique tip; stipe short; © ~

chloroplast a laciniate plate; pyrenoid one; celjs

6-10 wm broad, 20-25 mm long (p1-175 f£igel76).

Anjum 32, May 18, 1976.

Anerica, Pakistan.
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Habitats Terrestrial.

Local distributions Rice field Methra, DistrictPeshawar.

Soil depths 1 inch. Le Lous (elds.

Geographical distributions Burope, North America, Pakistan.

ce MBSOTABNIUM Naeg.

Gatt. eisnata: Algen, Pel37>5 p18. 18495 | : ; j

Cells cylindrical or subcylindrical, solitary

or embeded in layers within a*common watery gelatinous

matrix; cells with broadly rounded poles; cell wall |

without pores; chloroplast axial, laminate; pyrencias

one to few; cells uninucleate; often contains oil droplets;

some species purple or violet due to phycoparaphyrin;

asexual reproduction by cell divisionor lid-like

abscission of the wall at one pole and escape of proto-  
plast followed by its' development into a spherical

aplanospore of a reddish-brown colour; sexual reproduction

by conjugation with a tube; thick-walled zygotes produce

2 or 4 new cells; parthenospores common. Represented

by e@ single species.

1. Mesot}nium purpureum West & West, A monograph of the |

British Desmidiecese, vole 1:55, ple3, figs.

25-26. 1904. '

Cells cylindrical, slightly curved; cells j



 

9e4 broad, 30=40um long ,3+ to 44 times longer than

their diameter, apices rounded, chloroplast plate-like, .

rather thick; cell sap purple or violet in colour(plJ5,

fig.156). : ‘ 7 eee

Anjum 163, Nove 15 1978.
Habitats Terrestrial.

me e alight

Local distributions Bee: tiela eisai Districthae.

Soil depths 1 inch.

Geographical distributions Burope, Pakistan.

ROYA West & West —

Onssome’' North American Desmiditeae. Tr. Linnean Soc.

Bote 24s Sere; 532209=74. 1896.

Cells very slightly arcuate, almost cylindric

slightly attenuated toward the extremities, apices

subtruncate or obtusely rounded, wall smooth and colour-

less; one chromatophore in each cell, generally with a

small excavation in the middle of the concave side,

the extremities convex and extending almost to the extreme

ends of the cell; pyrenoids 2-14 in a single series,

lacking apical vacuoles and moving granuules; zygote

formed by the union of gametes midway between gametangiel

protuberance. The genus was represented by a single species.

1. Roye obtuse’ (Bréb.) West & West, A monographof the

British Desmidiseeres, vol.l. p.107, pl.18,
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fige27, 1904.

Tiffany &Britton, pel67, pl.5l, ciliate 1982.

“@ells cylindric, 6-15 um broad, 1.5-8.0times

longer than the diameter, 22-148 wm long, very.‘slightly

curved, apices obtusely rounded; chromatophorewith an

excentrie notch atthe centre; pyrenoids 2=8; zygote spher-

ical, smooth (pl.17»figs161).

Anjum 244, March 12, 19798.

Habitat: Terrestrial. ils fells

Local distributions Sugareeane field, Mardan.

Soil depths 2 inch.

Geographical distributions Burope, North America, Pakistan,

GLOSTERIUM Nitasch ex Ralfs

Brit, Desm. pel59. 1848, 2

Cells elongate, markedly attenuated, rarely —

straight, mostly curved, often strongly arcuate or

lunate; without a median constriction, poles obtuse,

truncate, rostrate, or attenuate to fine needle-like

points; cell wall smooth, costate, or striate, colourless

or yellow to brown in colour, often with one or more

transverse lines either at middle of cell or at different

points along the cell; chloroplast entire or with a

variable number of longitudinal ridges, one in each

semicell; pyrenoids few.to many, usually in a single
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axial row or more rarely scattered throughout chloroplast;

with a terminal vacuole between cell apex and end of the

chloroplast, containing one or more crystals of gypsum

which exhibit a constent Brownian movement; conjugation

between recently divided cells or mature cells. One —

species was collected. ap?

1. Glosterium poxrectum Nordst, De Algis Aquae Duleis,
Lund. 1878. z

West & West, pell6, pl.ll, ‘figell. 1904.

Cells of mediam size, about 12 times longer

than their diameter, very strongly arcuate; distance

between the apices varying from 225-270 sm; outer’

margin about 160° of ares, inner margin not tumid,

gradually and uniformly attenuated to the apices, which

are tapering and ebtisel¥ rounded; cell wall pale yellow-

brown, strongly striate, about 6 stride visible accross

the cell; zygospore unknown (pl.17, fig.173).

Anjum 164, Nov. 20, 1978,

Hebitat: Terrestrial.

Local distributions Rice field Methra, District Peshawar.

Soil depth: 3 inch.

Geographical distribution: Burope, Pakistan. —

COSMARIUM Corda exRalfs

Brit. Desms pe9l. 1848.
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Cells variable in size, little longer than

wide, few species wider than long, gradually compressed,

symetrical in 3 planes at right angles to each other;

constricted in the middle to variable depths; semicells

elliptic, subeircular, subquadrate or truncate=pyranidale; : |

apex rounded, truncate or subtruncate, without anaD

incision, centre sometimes protuberant; vertical view

elliptic, subelliptic, oblong or rarely circular, often |

having one or more central protuberances on either side;

chromatophores usually axial, one in each semicell, with

4 curved longitudinal plates; le2 large pyrenoids, parietal

with one or more pyrenoids in each; cell wall smooth,

punctste, scrobiculete, granulate, verrucose or papillete,

with the markings arranged in a definite patterm; zygotes

variable in shape, smooth or variously ornamented, some-

times bearing furcate or rarely simple spines; partheno- |

sporese

Key to the species

1. Cell up to 40 am broadcccccccccce Co laeve (3)

1. Cells narroweresceccccccccccccess 2

2. Isthmus 705 AM broadeccccccccee Co granatum (1)

2. Isthmus 6<10 mm broad seceseesse Co granatun
erenatum (2

l. Cosmerium granatup Bréb., in Ralfs, Brit. Desm. %,

pl.32» figs.6a-6B. 1848. | 



 

Smith, p.3ly pl.57, fig.18. 1924; Croasdale,

pe34y pl.6y figssll,12. 1956."
ms

Cells fairly aneiké 30 um senna at the pect

9 am broad, 41 jam long, isthmus Ze5 am _broad; Cooryy, z

constricted, sinus linear, withapex slightly inflated

and outer margin open, isthmus narrow; semicells pyremidale

and with apices truncate, basis of lateral margins sub-

parallel for a short distance and then converging or

broadly rounded, apical angles obtuse; vertical view

elliptic; lateral view ovetel cell wall smooth to

minutely punctate; chloroplast axial with a single

pyrenoid (pl.17, fig.185).

Anjum 174) Dec. 7) 1978.
Habitat: Aquatic (Croasdale, 1956); terrestrial.

Local distributions Dry hill, Abbottabad. 4

Soil depths 3 inch.

Geographical distributions North America, Pakistan.

2+ Cosmariup granatug Bréb, var. granatum Croasdale,

Freshwater algae of Elesmere island, N.W.T.

Ottawa. 3389. vas figs .16-20. 1973.

Cells 18-27 am broad, 25=43 um long, eae

1.6x), isthmus 6-10 um, thickness 12-18 um, val)senicells

truncate=pyremidalewith rounded angles and closed

linear sinus, one chloroplast (pl.17; £1g¢.186, photo 93).



 

 

Anjum 243, March 10, 1979. ‘ save road]

Habitats Aquatic (Croasdale, 1973); terrestrial,

Local distributions Rice field Methray District Peshawar.

Soil depths 1 inch. > "bani ple spines

Geographical distributions Burope, North America, Pakistan.

3. Cosmarivum laeve Rabenh. morpha 25 Croasdale, Freshwater

algae of Blleswere island, N.WeTey pe935 .

pl.XIV, figs «28-29. 19736

Cells 20-40 um broad, 28=30 um long (1.45-

1.5x); isthmus 6=7.5 am, thickness 12-13 ym, wall smooth or

or widely punctate; cells large, outline slightly

irregular (pl.17,y fige187, photo 94).

Anjum 200, Jane 205 1979. ‘

Habitats Aquatic (Croasdale, 1973); terrestrial.

Local distributions Rice field Methra, District Peshawar.

Soil depths 2 inche..

Geographical distribution: North America, Pakistan.

SPONDYLOSIUM Breb.
In Kee Sp. Alge pel89. 1849.

Cells small or medium size, flattened, modera-

tely to deeply constricted; sinus linear to open; apex

acute or rounded; cells united in long sometimes twisted

filaments; with or without gelatinous sheath; semicells

usually compressed, rarely redially symetrical, elliptic 
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to oblong or triangular, often with concave or broadly

truncate apleney cell wall smooth or Ray rarely

granulate; chromatophores axial; pyrenoid one; zygote

 

usuelly spherical, smooth or ‘bearing simple spines}

aplanosporese Represented by a single species.

1. Spondylosium pygmaeum (Cooke) West, freshwater algae

West.Ireland, Linn.Soc, Jours Bot. 29,116.

Tiffany & Britton, pe202, pl.56, fig.626.

1952s ©

Cells 5-8 um broad and 5-8 um long; isthmus

2.5=3.2 am thick, semicells elliptic, united by relatively

small surfaces of their apices into long filaments

frequently embedded in a gelatinous sheath; vertical |

view subelliptic; cell wall smooth, abont as long as  
wide or slightly wider; deeply constricted; sinus acute,

almost linear for part of its length (pl.17, fig.193).

Anjum 1, Nove 29, 1976.

Habitats Terrestrial.

Local distributions Dry land, Peshawar.

Soil depths 5 inchs

Geographical distributions Burope, Pakistan. 
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XANTHOPHYCBEASE

Key to the genera of Xanthophyceae

1. Plants COLONIALoeecaseccesecesers Gloeobotrys

1. Plants eulthGrbscts..ssiakiaehsss Monagllantus

l. Plants filamentous.cccccccccseser 2

2. Filaments branched seeeceecceees Heterococcus

2. Filaments unbranched ceccsecsces Tribonema

GLOROBOTRYS Pascher

Zur Kenntnis der heterokonten Algen. Arche fe

Protist, 693438. 1930.

Thallus free-floating or sedentary, gelatinous,

with a definite or indefinite shape; cells spherical or

slightlyovate, many; sheath very weakly stratified;

chromatophores 2=4 parietal plates, or discs; reprodu-

ction by aplanospores and zoospores. The genus was

represented by a solitary species.

le Gloeobotrys Limneticus Gi.Smith) Pascher, Heterkonten.

In L, Rabenhorst, Kryptogamenflora von Deutsch-

land, Oesterreich und der Schweiz. X0:637.

1937-1939.

Prescott, pe356, ple93, figse35,36. 1951.

Colony ovate; 10-30 ovate celis in clusters

within a wide, gelatinous envelope; chromatophores 3-4,

 



 

yellow-green, parietal discs; cells 5-6 um in diameter,

6-8 pm long; Colonies up to sea in diameter (pl.15,

figsl55). ae

Anjum 144, Sep.110»1978. , (ako. ee es

Habitats Aquatic (Prescott 1951); terrestrial.
-h sAOng; OMate ores le2=4;

Local distributions Dry Saar os
flageil ine

+} , ay with

Soil depths 1 inch.

¢39 figs? 3%

er 14

Geographical distributions ens: Worth Gieeiead Pakistan.

© WONALLANTUS Pascher © »ests iol.

Heterokonten, “In L. Rabenhorst, Kryptogamenflora

von Deutschland, Oesterrich und der Schweiz XI. 420.

19396 t s Burcy

Cells solitary or in unjoined clusters of 2=4

cells; jdnetiiies arranged in a series, enclosed byan

incOnspiéuous film of mucilage; oblong with perallel

margins, broadly rounded poles; sometimes short cylinders

with slightly convex margins; cell wallJsmooths “sometimes

reddish; chromatophores 2=10, bandelikeor ‘plate-Like,

parietal; with or without pyrenoidy leucosin granules

and red oilglobules ‘usually present; reproductionby

heterokont zoospores and entospores« Single cpenten was

cultured for the genus.

1. Wonallantus brevicviindrus Pascher, Heterokonten,In.
. Rabenhorst,Kryptogamenflora von Deutschland,
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Oesterrich und des Schweiz. XI./422. 1939.

Prescott, pe352y ple95y fige24s.1951; Smith,

pe383, fige290. 1950,

Cells eylsbdeic; 1/3 to + fsngse teak broad;

6=8 om in diameter, 9-12 um long; chromatophores 1e2-4;

zoospores with.2 flagella, amoeboid, ellipsoid, with —

one or two chromatophores (p.l6, f1ig.169).

Anjum 995 Febs ll, 1978. : ne

Habitats Aquatic (Prescott, 1951); terrestrial,

Local distributions Dry land, Peshawar.

Soil depth: \2 inch,

Geographical distributions Europe, North America, Pakistan.

TRIBONEMA Derbes & Solier »

Memoire sur quelques points de la physiologie des

algues. Paris, pel. 1856.

Filaments composed of cylindrical cells; walis

with two sections overlaping in the mideregion of the

eell; cells forming H-shaped pieces where fragmentation

of the filaments cccurs; chromatophores disceshaped,

light yellow-green, 2 to several in a cell; pyrenoid absent.

Key to the species

1. Cell walls thin, many chromatophores. I. ere ver.

i. Cell walls thick, 2-4 chromatophore.. I. minus(2).

 



 

284

1. Tribonema bombycinum var. tenue Hazen. The Ulotricaceae

and Chaetophoraceae ofthe United States Mem.

Torrey Bot. Club, 113185, 1902.

Prescott, p.o367» pl.%y fig.10. 1951.

Filaments much ontelgieds forming a greyish-

yellow cloudy mass; cells withthin walls, cylindrical

or slightly constricted at the crossewalls; 3-6 am in

diameter, 10-36 um long; chromatophores numerous, small,

parietal, pale yellow-green dises, sometimes in contact,

giving the appearance of 1 or 2 large, irregularly shaped

plates (pl.17, fig.175, photo 95).

Anjum 165, Nove 22, 1978.

Habitats Aquatic (Prescott, 1951); terrestrial.

Local distributions: Sorghum field, Peshawar.

Soil depths 3 inch.

Geographical distributions Europe, North America, Pakistan.

2e Tribonema ainus (Wille) Hazen, the Ulotricaceae and

Chaetophoraceae of the United States. Mem.

Torrey Bot. Club, 112185. 1902.

Prescott, p.368, pl.%, figs.12=13. 1951;

Tiffany & Britton, p.s210, pl.209, f1¢.647.

1952.

Filaments slender, cells cylindrical, 5-6 am

wide, 23=27 am long; chromatophores 24, relatively large,
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parietal, disc=like plates, symmetrically arrangedabout

the wall (pl.17, f1g.174, photo 96).

Anjum 44, July 15, 1977. ’ he

Habitats Aquatie (Prescott, 1951); terrestrial,:

Local distributions Garden.soily Peshawar..

Soil depths 1inch.

Geographical distributions North America, Pakistan.

HBTBROCOCCUS Chodat ee

Bull. de 1 Herb. Boiss, 1908. ‘

Thallus filamentous; filaments freely branched,

without differentiation into base and apex; cells uninu-

cleate; chromatophores several, discoid; reproduction by

the formation of biflagellate zoospores; aplanospore

formation also frequent. Represented by a solitary species.

1. Heterococeus longicellularis Pitschmann, Vorarbeiten

zu einer Monographie der Gattung, Heterococcus,s

Nova Hedwigia, 5s PedlSy pl.19, fig.14, 1963.

+

Thellushighly branched; filaments 450 mm
long, lateral branches up to 140um long; mature celis

cylindrical, 22 pm broad; filaments closely entangled;

chromatophores disc-like, ellipticle, several; reprodu-

ection by aplanospores & akinetes which are at first

cylindrical, later become rounded, up to 30 am broad,

sh

 



 

with elliptic’chloroplast(pl.17,fig.s192, photo 97,98,

99).
‘9 24y 19775a Snrenberg apes ie

Anjum Oct Anj t ms

Geb raie s.tteay ahs nas abet.2551977 eee1

Anjum » Oct. 28’ 19773 Anjum 67C, Oot. 30
ia inrgelongenages,ens Ts eethe’

un ov wn ov

oeInver BonenYeo6 waren?’ Paveree
Habitats Terrestrial.

KRoenigl., Aked< Wise, <- Berlin, 1831,104, 1833.

Local distributions Dry lands, & Wheat fields, Peshawar;

Cells ~MaizefieldyMardanjMoistland,

cusiform, cylindricaers Ismaili Ekanjoster ior,ond either

Soil depths 152539455 and 6 inchess°° ©» eandus, the

Geographical distributionsBuropeyPakistan,

ippeds; permpiast either firm, giving the coll a rigid

ape, Or soft and pliable; ¢e11 métabolies, constantly

nging shape in its moWemetits; when firs, peripiast

ted with fine spirals, etraaitions or rows of

ramules; a gullet and a reserver in the anterior en?

from which arises a single flagellum of variable length;

-cOplasts variable, either numerous Ovoid dises, a few

onelike bands or rarcly stareshaped plates; scme~-

wes with pyrenoide, embedded in the chicropiast

-oteudie from @ither side, One species was chserved Tor

2 gerragss

+ Boclenga erosiaa ver. vinden Seadaioe, A Feher to

Yolvecales os Flagellate vegetacioja. Bidros -

Eoezloeny, 1949908 Fs 148, plil. Raeble. 1949,

=  
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BUGLENOPHYCEAS

-BUGLENA Bhrenberg

Ueber die Entewicklung und Lebensdauer der hroma

Infusionsthiere; nebst fernere Beitrage zureiner —

Vergleichung ihrer organischen Systeme. Phys. Abh.

Koenigl. Akad. Wiss. z. Berlin, 1831.104. 1833.

Cells mostly freeseuimaing rarely creeping;

fusiform, cylindrical or ovate; the posterior, end either

rounded or extending into a fine point or caudus,s the

anterior end usually narrowed, sometimes veinpdananie

bilipped; perplast either firm, giving the cell a rigid

shape, or soft and pliable; cell metabolic, constantly

changing shape in its movements; when firm, periplast

decorated with fine spirals, striations or rows of

granules; a gullet and a reservor in the anterior end

from which arises a single flagellum of variable length;

chloroplasts wariable, either numerous ovoid discs, a few

ribbonelike bands or rarely stareshaped plates; some-

times with pyrenoids, embedded in the chloroplast

protrude from either side. One species was observed for

the genus.

le Buglena prozima var. minima Szabados, A Feher to

Volvocales es Plagellate vegetacioja. Hidrol.

Koezloeny, 1949(7-8)s 1-8. pl.l. Kable. 1949.

 



-
Gojdics, p90,ple?, figel0. 19532
dc RiaRine enc: mpoetéon cities eemieenalait

ing to oyamkehbapanattasteeeebukene:alee ee]

chanel:Potocsisererecbrasdfrom settsse wes
tovhores, gupyrgtes, tiaestss ClericsPee
Length(Phel?E2601tarebaving 146-species;tellowed
o's 1705eee2)A’Seine: ati Chiarophyedeie wanes
abitats erttEebaton
Sotieemen « Xanthophyteae having & apecies

teugenrewes Rice fieldMethre,chtwhile Bugisne®
euSera Siti. species was ndutcbegesouniel group
Geographical distributions Europe, North America, Pakistan.

The density of various recorded species was

sere at the top layers end it gradually decreased with

teasing depth. Sons of the specios cccupying, different

vertical niches, were repeatedly found at various depths.

Such speeies were not confined to s particular depth. Im

iry goils, the totel observed species ware 110; while

in sorghum fielde, the only 8 reserded species suggested

low frequenty im this case. Sugeresane fields, having

< epecies, followed by 53 especies in rice fisids were

ntermediate in position (Table 2).

The pre@enmee cf 153 species in Peshawar

District and 100 spectes in Hardan District suegested   
ecologically favourable soil seniitions for the growth 
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RESULTS © is

A total of 245 specieswith 74 genera belong-

ing to CyanophyceaeyChlorophyceae, Xanthophyceae and —

Euglenophyceaewere recordedfrom soils sampledata

depth of 0-6" from various localities of N.W.F.P.

Cyanophyceae with31 genera having 146 species,followed

by 38 genera with 93 species of Chlorophyceae, were-

well-representedgroups. Xanthophyceae having 5 species

in q genera was intermediate in position; while Euglieno-

phyceee with a single species was least-represented group

(Table 1).

The density of various recorded species was

more at the top layers and it gradually decreased with

increasing depth. Some of the species occupying, different

vertical niches, were repeatedly found at various depths.

Such species were not confined to a particular depth. In

dry soils, the total observed species were 110; while

in sorghum fields, the only 8 recorded species suggested

low frequenty in this case. Sugar-cane fields, having

75 species, followed by 53 species in rice fields were

intermediate in position (Table 2).

The presence of 158 species in Peshawar

District and 100 species in Wardan District suggested

ecologically favourable soil conditions for the growth

 



 

of edaphic algae. Soils from DeraIsmail Khan District

supporting 62 species were next to Peshawar valley.in

favouring algal growth. The6 recorded species from soils

of Bannu District pointed out the least suitability for |

the growth of algae. The reduced number of species

observed in Kohat, Abbottabad ‘and Parachinarsoils—

be due to unfavourable soil conditions for the algale —

growth during theperiod of investigation (Table 3). _
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A sum total of 245 species, excluding diatoms,

distributed among 74 genera belonging to Cyanophyceae,

Chlorophyceae, Xanthophyceae and mugeneseeieme7were”

recorded from soilsof N.W.F.P. (Table 4).

There were 31 genera with 146 species of

Cyanophyceae; 93 species distributed among 38 genera of

Chlorophyceae; Xanthophyceae had 4 genera with 5 species

while Euglena with a single species represented Eugleno-

phyceae.

Cyanophyceae with 146 species, followed by

Chlorophyceae with 93 species, were the most common in

the area; while Buglenophyceae represented by only one

species was the least common group.

A. DISTRIBUTION OF SPECIES WITHIN BACH CLASS

1. Cyanophyceae
Oscillatorig and Phormidium respectively having

23 and 20 species, the commonest represented genera,

were followed by 14 species of Nostoc; Angbaeng, am

Lyngbyg each with 13 species. Chroococcys with 7 species

and Microcystis and Spirulina, each with 5 species;

Aphanothece and Cglothrix, each with 4 species occupied

an intermediate position. Aphanocapsa, Merismopedia,

Schizothrix, Scytonems, and Tolypothrix each with 3 species;

  



 

  

Table4s Numberof generaandspeciesrecorded: in.—

 -swardousclassesNeW.F.P.Soilss, © 9)

followed byene Co@lcepiseriva,Gleeogepea,

 

single species” were the least frequent genera (fable 5).
Cyanophyceae 31 24

chisecihienselnalie 38 93°

Xanthophyceaesonz Chlorophycedé@e, the best represfated genus

Buglenophyces@um having - sJecies; while Chlor@ila,

closterium, Goelagtrum. crucisenis, Distyesoccuss

Pendorinas: Rhyselinus,‘eeePe

~plorotetre@éron, Quacrigula, Redicephaera, Bhigosloniun,

heys sod. Syengyiogiun, each represented by a single species

were the least common individuals. Tetragyatig with 6

species end: Salorogercingpgig with 5 species were inter-

neiiate in pesdtton. Bractesccecus, Characing,

pp iasyiomonssy Qoaystis and Soensdesmus each had 4 species.

scile Cosyeardue apd Tetreddron were represented by 3

epecies. Two. species were regorded for Chlorepormidium,

-Lad@nhoras Bremegehsera, Gloeecystis,» Sedogepivm,

“slaskia: Spemedombloria, atigeccloniva and Zlethels

Table Ge 3 =

 

-+ Agobhouavaess
~

among the 5 pesorded species, 2 Selanged to

 



  

Aulosira, Cylindrospermum, Gloeotrichia, Microcoleus, |

Nodularia, Plectonema and Symploca each having 2 species

followed by Chlorogloea, Coelosphaerium, Gloeocapsa,_

Gloeothece, Hydrocoleum, Michrochaete, Rivularia, ==.

Stichosiphon, and Synechococcus» each represented by a

single species were the least frequent genera (Table 5).
dad diceeS SA

2. Chlorophycese

Among Chlorophyceae, the best represented genus

was Chlorococcum having 19 species; while Chlorelia,

Chosterium, Coelastrum, Crucigenig, Dictyococcuss

Mesotsenium, Microspora, Neochloris, Palmellococeus,

Pandorina, Physolinum, Plenktosphgeria, Protococeus,

Chlorotetreédron, Quagrigula, Radiospheera, Rhizocloniun,

Roya and. Spondylosium, each represented by a single species

were the least common individuals. Tetracystis with 6

species andChlorosarcinopsis with 5 species were inter-

mediate in position. Bracteacoccus, Characium,

Chlamydomonas,Oocystis and Scenedesmus each had 4 species.

While Cosmarium and Tetraédron were represented by 3

species. Two species were recorded for Chlorohormidium,

Cladophora, Bremosphaera, Gloeocystis, Oedogonium,

Palmelle, Spongiochloris, Stigeoclonium and Ulothrix

(Table 6).

3+ Ranthophycese
Among the 5 recorded species, 2 belonged to
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Table 53 continue@iesn members isclated from soils

 

 

 

 

of BFP ae

S.No. Genera...ber

a Cenere of
22 Symploca sii

23 - QGhlorogloea ig

24 Coelosphseriup a

25 Gloeocapse 1

26 Gloeothece a

27 Hvdrecoleun a

28 Microchaete 1

29 Rivularia 1

30 Stichosiphon 1

31 Synechococcus a

Letradédron —

TOTAL Chlor@ereidiv 146

SrSaQeRheera é

iLosenrsess z

Sagogeplua 2

Palmehts 2

2

x

i

x

 

 



 

Table 63 Chlorophycean members isolated from soils

SeSPPeeeeeerec eneaES

§.No “Genera##842~=~”~”.”~“‘“‘ié‘OUODOOFpOGION
: to as ro i.

Chlorococeun 19 .
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4

4

4
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3

: 2

Cladophora 2
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Table.6s.continusis semaining 3 species represented.

wy

8.Ko Genera Numberofspecies
Lue eponbyess

22 Coojasteum provine vars alnina vas the: olay

Q3:0rd Grncdgieiaanophycese (Table, 7). oo

OiLaBixt

x

25 x t i = ae este

26 Mioranaeneof the alzac vizi Heterococens 1

ohe8pedaataes:verdebille, Lyagbya polyaiphense,

pea REpyreceys, ‘E. uncinstum,
*

~Faptontnn Caciilatoris apigabis:rye fersaui,

" Lormgs apleciidg were cbseryed te te eo" soit

i jers. Cyanophycean members were more than ™ other

3 EPlanktosphaeria
gae and the results agg@e sith Jabeen (1978).

32 Protococcus 1

Chlorotetraédron5 1

34 Quafinisulg ity to fiz nitrogen was inferred by the

35. senc Ra@doapbaera sts in the blue-creen algsed Forty-

3% s Bhimockotiivw ine to 11 genera viz: Nosted (14 spp.},

3% >acoBavm spp.), Calothrix (4 spp.), daytonmm (3 spp.)

38. «:otiyondvlosim@. avlosira (2 spp.), Gylisdvbepermun

 

TOTALacte (1 3%.) ani Riypleris (1 sp.) were@decordead

t ible sitrogen fixers (fatbie, §). Findings sre in

renent with Drewes (1928), Ginger (1962), Fogg (25947,

fatenabe (19469, 1951), Willians end Baregse (1952).
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Tribonema while the remaining 3 species represented»

Gloeobotrysy Heterseoccus and Monallantus (Table, 7).

4. Buglenophycese
‘Bughena proxima vars minima was the only » ==

record) for Buglenophyceae (Table, 7). ||

8. SOIL-BINDERS / sasAnum

Some of the algae viz$ LTE,

iongicellularis, Ulothrix variebilis, Lungivg Lelusighoni+.

Phormidium jadinianum, P. pepyraceum, B. pneinatum, 7

E. ambiguum, EP. fragile, Oscillstoriaanimalis, Q. foreaui,

Q. formosa and Q. splendid were observed 'tobe good soil

binders. Cyanophycean members were more “than the other

algae and the results agreé’ with Jabeen (1978).

C, NITROGEN FIXING BLUE GREEN ALGAE

The ability to fix nitrogen was inferred by the

presence of heterocysts in the blue-green algae. Forty-

seven species belonging to 11 genera viz: Nostoc (14 spp.),

Apabaeng (13 spp.), Calothrix (4 spp.), Scytonema (3 spp.),

Tolypothrix (3 sppe), Aulosirs (2 spp.), Cylindrospermum

(2 sppe), Gloeotrichig (2 spp.), Nodularig (2 sppe);

uicrochaete (1 sp.), and Rivularia (1 sp.) were recorded

as possible nitrogen fixers (Table, 8). Findings are in

agerement with Drewes (1928), Singh (1942), Fogg (1947,

1951), Watanabe (1949, 1951), Willians and Burris (1952),
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Table 7s Members of Xanthophycese and Zuglenophycese

recorded in N.W.F.P. Soils.

 

 

 

: era No. of ro ie8

Slo Genera...-—-_—s species s=—s—(s«sName’_oftheplant.
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&&ss cs Se hmtot

 

TOTAL 5 na
n,

 



 

Table 8: Nitrogen’ fixing blue green algae recorded

from NeWeFeP. Soils.
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Table 68: continued

  

 

S.Nos Genera © Species©
—_a Esa
 

sctrishta
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6. Aulosira

Natio LALYOYSas

4- apiroides

 



 

Table 83 continued —

Sto. Genera _
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OO)

Species

Microchaetetenere
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Fogg and Wolf (1954), Allen (1956), Desikachary (1959),5°

Gameron and Fuller (1960), Fay and Fogg (1962), Ali and

Sandhu (1972) and Ali» et ah. (1978). 2" and it

4é
D. NEW RECORDS FROM PAKISTAN

The following 46 species were reported for the

first time from Pakistan. ees

Bracteacoccus grandis, B. medinucleatus, B- minor,

B. psewdominor, Ghlamydomonas typica, Chlorococcum acidum,

<. aureum, C. echinogygotum, C. elkhartiense, C. gelatinosum,

C. hypnosporum,€. dsabeliense, C- lacustre, C-macrosti-

gmatum, C- microstigmatum, C. minutums C- angliee,

CG. oviforme, &. pulchrum, G. refringens, C- reticulatum

C+ salsucineum, C. typicums Chlorohormidium sterile,

Chlorosarcinopsis arenicola, C- auxotropica, C- deficiens,

C. pseudominor, C-. sempervirens, Chlorotetraédron polymor-

phum, Dictyvoceccus varians, Bremosphaera eremospbserias

Buglene proxima var. minima, Neochloris cohserens, Palmells

texensis, Planktosphseria texensis, Radiosphaers dissects,

—dncrassate, $. spongiosa, Letracystis .

excentrica, I. intermedium, I. isobilateralis, I. pambac,

Le Ketrasporum, Ze texensis, Iribonems bombycinum var. tenue.

3. VERTICAL DISTRIBUTION OF THEE SPECIES

With the increasing depth of soil, the number
a

‘)

 



 

 

ase

and kind of species gradually decreased (Fig. 246). There

were 98 species in the uppermost one inch of the soil,

followed by 83 species recorded at a depth of 2" and it

respectively decreased to 65 and 48 species at 3rd and

4th inch depths. At a distance of 5 and 6" from the top,

there were respectively 43 and 35 species. Results agree

with Peterson (1935), Delarge (1949), von Denferr (1949) and

burrell (1959) observed the gradual decrease in the

ith increasing soil depth.
  
  

 

number of algae

fragile, al » Gloeocystis ampla,

G- yesiculosa and ‘ doneicellularis were

recorded at all the depthas Chroosesaua cohaerens,

Q. dispereus, Coslosshaeriue juctnyGugtocies microcys=

i
e

 

dimorphus, and Tetraédron mguticum, absent in the top

layers of soil, were present only in the deeper layers.

The findings agree with Peterson (1932) who reported

similar phenomenonin soil algae. On 7 3Ze ec

The, vertical distributiong species in) soil

 



S
e

N
u
m
b
e
r

of
g
e
n
e
r
a

a
n
d

sp
ec
ie
s

333
3

o
o
©

°o
)

o
O

ad o
O

nN o
O

0! ZUM Ui | ee
1 2 3 4 5 6

Soil depth (Inches)

Fig. 246

The vertical distribution of genera

(Blank) and species (Solid) of algae

at various soil depths in NWEP
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depends upon ‘a number of factors, such as light,temper-

ature, water and texture of the soths Speciespreferring

more light or temperature or both, will bepresent only

in the upper ayers |of soil where these two factors make
264i nmotrie:

effective penetration (Peterson, 1935). Species either
a nexye

favouring or tolerating low light intensity andlow
abitets ir

temperature, would descend to deeper soil layers, Qloore

& Karrer, 1919; Moore & Carter, 1926; Skinner, 19325

Peterson, 1935)6 Motile forms arepossibly Begetively:

photoactive, and therefore, move to the subsoil (Peterson,

1935).

 

fferent

It is also possible that spores of many light

requiring species might somehow be carried downwith

downward percolating water where they might remain dormant

till the availability of appropriate ecological conditions

(Peterson, 1935; Durrell, 1959). Presence of some of the

species at all the depths could possibly be due to their

wide range of tolerance with respect to the associated

ecological factors (Esmarchy 1910. :

Although the aquatic flora is distinct from

edaphic (MacEntee et al.» 1972), there were certain species

common in both the habitats. Species like Microcystis

aerucinosa, K- flosaquae, Chroococcus tureidis,

Chlamydomonas sppe, Buglens sp-, Cladophora spp.and

certain other filamentous and colonial forms, common in

 



 

*quatic habitats, were

recorded

fromthe soil, This
may be due to.the reason,that.they may

have:

beencarried
with the running

water

to.the.different.soi2..typess..
“Climaticconditions, soil texture, soil nutrients

andsoilpH variedindifferentfieldsstudiedsThere...
wore Sonespeciesrecorded fromtwo or more habitats in
different regions of N.W.F.P. This could probably be
due ‘to ‘thefoltowitig réasong,!°" ©! “uoeronne ele |
1. Some species maybetransferred tootherrplaces by |wind , Peshewars Pest svar.

2+ Some species may be able tolive in different.climatic
types or indifferentpH. mountain soils, Pochvovedente

3+ They maybe carried to some other habitats by rain.
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PLATE 31

Photo No. Plants

34 ABabsene aphanizominoides x 360

35 A- aphanizominoides + Spores contiguous

with the heterocyst »% 360

 

36 &- circinalis x 35°
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Acute-conicals

Agglut inated:

Akinete+

Anastomose+

Apiculate:

Arcuate:

Attenuation:

Axial chloroplast:

Bluntly-conical:

Bulose:

Caepitose $

Calyptrate:

471

Sharply conical. we

Sticking together; edherent, as

with maelaginos, sheaths.

A spore produced from a vegetative

cell which has developed a thick

wall about a concentrated foot

reserve. r

Ragone196 to sheaths, filaments,

or thalli wnich interaittently join

and separate; somet imes joining in

such a way as to form a network.

abruptly tapering to a fine point.

arched; bow-shaped; sharply erescent-

shaped.

Diminishing, slenderly tapering.

Chloroplast in the median plane or

centre of a cell, arranged along

a median line.

Obtuse-conical; rounded-conical.

Bubble-like; swelling.

Clustered; in fascicles; forming a

mat.
A thickening; a thick covering or

membrane at the tip of a trichome.
- ees  



 
:

Capitate:

Capitellate:

Circinate:

Clathrate;

Confluent:

Constricted:

Contorted:s

Coriaceous:

Costate:

Crustaceouss

Cushion=lLikes

Cylindrical:

Depressed~globose:

Diffluent:

EBllipsoid:s

Endospore

472

With a head; swollen at ome end, or

at both the ends. on

Slightly swollen or enlarged atone

end.

Coiled; rolled; twisted. 2

With openings; intermittent spaces.

Growing into one another; soft sheaths

which run together or which become

intermifigisas °°) *°*°>**

Deeply incised; narrowed ‘suddenly

at one or more points along the

length.

Irregularly twisted.

Leatiiry.

Ribbed.

Herd and brittle.

Thallus composed of a mound of cells,

two to many layers of cells; paren-

chymatous.

Elongate and round in cross-section

with parallel lateral margins.

Not quite spherical, like a slightly

flattened sphere.

Plowing off; dissolving away.

Showing an elliptical section.

In the Cyanophyceas, spores formed by  



 
Excentric:

Fasciculate:

Filiform:

Flexuous:

Floccoses

Folioses

Fragile:

Fusiform:

Gelatinous envelope:

Geminate:

Gregarious:

Hemispherical:

Heterocysts

Homogeneous:

Hormogone:s

SSSSS

actrees

473
repeated division of the protoplast |

within a cell wall or Successively
|

cut off at the distal end of the
protoplast, bby

Not situated at the centre; sone-
what towards periphery.
In bundles or fascicles,
Thread-like,

aa a

Not firm or rigid; pliable,
Cottony or wooly; matted.
Flat: , leaf-like,
Delicate,
Spindle-shaped.
4 sheath or investment

of mucilage-
like dulitanoe,
Produced in pairs.

Growing in clusters or in close

association,
In the form of a half sphere,
A specialized

cell in some filamen-
tous, Cyanophyceae

which is usually
larger than and of a different shape
from the vegetative

cells,
Of uniform character of substances;

similar.

A fregment of a filament; a short

 



 

Hypnospores

Intercalary+

Interwineds

Intricates

Lamellate:

Lanceolate+

Lenticular:

Linear:

Lunates

Macrandrouss

Moniliforms

Monostromatic:

Nodulose:

Oblong:

Orbiculates

474

section broken away from @ mature

trichome (Cyanophyceae).

Small, thick-walled, asexual spore.

Occuring in the continuity of a

filament.

Coiled.

Entangled.

Composed of concentric layers.

Longer than broad, tapering upward

from below the middle.

Lens-shaped .

Long and nerrow, with parallel sides.

Half-moon or crescent-shaped.

Referring to dioecious species having

male gametes borne on filaments equal

in size, or nearly s0, to those

bearing female gametes, as in

Qedogonium-

Resembling a string of beads.

Cells in one layer.

Provided with little knobs or knobs

or nodules.

Elliptical, blunt at each end, having

nearly parallel sides, and two to

four times as long as broad.

Of approximately circular outline.  



Ovoid:

Papillate:

Papyraceous:

Parietal:

Penicillate:

Plicate:

Polyhedric:

Pseudovacuoles:

Pulvinates

Punctate:

Pyramidal:

Pyriform:

Reticulate:

Rhomboid:

Rostrate:

Saccates

Sedentary:

Screobiculates

Stipitate:

Striates

475

Shape-like an egg.

Furnished with papillae.
Papery in texture.

Borne on or approximate to the side

walls.

In the form of a brushelike tft.

Folded.

With many corners.

Small cavities filled with gas in

the protoplast of cortain species of

Cyanophyceaee

Cushion-like.

Having punctaes ?

In the shape of a pyramid.

Pear~shaped.

Arranged as a network.

Having sides of equal length, but

not square, and being attached by

one of the acute angles.

With a beak.

Sac or pouch=shape.

Near the bottom.

Having numerous small shallow depre-

ssions or pits.

Borne on a stipe or stalk.

Merked with fine lines or ridges.

  



   

Tomentose:

Torns

“ Torulose:

Trapizoid:s

Trichothallic:

t

Truncates

Tuberculate:

Undulate:

Vesiculer:

‘ Vestigial:

Verrucose:

Wiry:

  
 

  

 

Closely hairy; woolly.

Broken.

With alternate swelling to constri-

etions.

Of unsymmetrical four-sided shape.

That form ofagrowth by which the

growing point produces thallus cells

below and haircells above.

Flat at the tip,flately rounded.

With irregularrounded superficial

projectionse = =—

With a wavy guptene or margin.

Bladdery; with véscles.

Functionless.

Warty.

Coiled like a wire.
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De: vii 32,321,323

50,2925   

4 ‘ 32h

0213320530340.

deticiens 215,213,309,

sae 217,213 3095
F386, pl. 440

c
~

G 267,vids 5182
>

ak...
22

oeerens 37536s291 2332
. oP 406

135
203, vii, 25,26,

180, 321, 324
204

203,308, f.401
204, 203, 28,

2384,p1.438
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44adie54

parictina 20
peniocystis 56
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Coleochaete 25an1:5ee. Gloeocapsaee
Closterium 27 ; SS
{321,324 ol

porrectum 276 Slesecystis19190,vii, 13,18, 25
Coelastrum 268,vii,181, 181

321, 325 aod 131,906,332, £.382
indicum 269 192,191, 306,

microporum 269,314,£.394 82
robustum 269 52,vii, 32,321,323

sphaericum var.compactum 269 52, 292 #401
177, vii, viii, 24Seelosphacrivn 48, vii, 25,32,321, €Se321,322,326329

ee 49, 292, 332, £. 366 gehinilata 177, 305, 329, f.
276, vil , 182, 32), 324

277,315, £2398 lonsicgicauda 178,177,305
granatum var, 278 £,401,p1.432 :
277,315, £.398,p1.466 Hblantanen16
laeve 279,@77,2hea flexuosus 16

297, vii, 183,321,325 ‘ 285, viii, 25,27,

28, 312,f. 362 261,3 327

Cylindrospermum 131,vii,viii,2, lonsiceliularis 285,316,
34, 321, 322, 326, 329 + 327,332, £.398,p1.470

20 194,18

16, 20 195
macrospermun 132, 131 J

tininun Tarapilie.minimue132, 131,301,329, £.372 194
s 132,131, 301,329, £9372 195

& 195
127 yy 34,

13,18 321,323
26 127, 300,#.372
26 H

245, vii, 183,321,325 107
Varians 245,311,331, f.394 107

200 107
200 lil,viis viii, 24,25,

Entophysalis 58, 25 34,319,322
58 113,142,

cae 241, vii, 23, 2,183, fos
321,324 Bllorgeji 113,299, £.403

exemosphaeria 241,311,331, f.394 sontorta 114,112,299, f.403
viridis 242, 241,311, £.394,p1.462 epiphytica 118
viridis var. 243 errecta 115

vars 243 Gardneri 115, 112,299, f.403

E 287,327 feesii 112, 299, £.403

var. minima 287,viii,316, 116, 112, 299,

326, 327,331, £.398 £.370

i711 -370,p1.420,422

itenera 171 nerdgsardii 118, 112, 299,

S 265, 266 £.403
281,viii, 25, 326,327 golysighenze 119, 112, 299,

281,315, 327, £.394 326,£.3

 



 

prolifica 90

—— 119,112, 299, £.404

rice 120, 111,300,
pies

4avlorii 121,112,300,£.408),
paicele 122,112,300

~370,pl.422
118

M 21

nastapehadus,2M 20
Laminosus 20

“era

smopedia 59,vii, 25,32,
3 “Sez it:

punctataeS 293,£.368
tenuissima7B986,993,332,

273,vii, 2,183,

wis314, £.394

‘<asyiii2, 26,
35, 321, 323,326,3
tenera’ 171,305, 329, £,378

135, wii, 23,26, 34,

125,300, £.401
126,12, $00, 1.370

wastgcusiis 42, vid» 25, 26,32, 319,

321,325

321,322

47

a 44,43, 291,334,

47,43, 292, £-366,p).410
197* vid, ,131,321,3DMicrospors
197,307, f.ie

282, vidi, 261,326,327
a. 282,315, 327,
*

247 ,vii, 22, 193,321,335
247,312,331, £.394,

pi.402

16
lari 1

161, vii, Viii ,24926 ,34
5322, 336 ’ , FO, ,

harveyana 162,16,304,3
ne abaachyekoe

 
marginata 45,43, 292, f.366,p1.408

46 ,43,292,£.401
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Fesing 33°agity yes:a24,2,

35,319,32223

galcicola’ 135 Ta; 301,328,

neum 136, 134,301,328,

 

145
135,302,

2372

fspongiactorisoe ia,

eSyte p 4

16, 20,5,SeAPEtswn,
, 2,pl1.424

16
42, 134,302,328,

2372,p 4%

punctiforme 143, 20,134,302,
328, 332, £.372,p1.425

136
sphaericus 144, 135,302,
328, £.372

145,134,302,

hirnii 207,308,332, £.38,
p1.438

208, 207, 308, £.384
3,Vii, 23, 26,182,

321,324
crassa 24,312, f.396
eremosohaeria 242
parva 25,4,312, f.396
pyriformis BS, 254,312, £.396

HS,4,312, £.396
70, Vii,Viii , 16,23,

34, 25, 26,32, 319, 322
42,294, £.403

73,71, 294, £.368
amoena 74,71,294, £.368
amphibia 75,72, 294,332, f.368

anguina76. 1, 298, 332, £.368
77,72, 295, 326, £.368

arpiculata TT, 2,96,25, £,403

eRhysiodes 109
sortiana 78,71, 295, £.403

= i
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|
79,72,295, £.368,p1.414 164,304, £.403

80,71, 295,326, £.368 ; » 304, £.376
80,72, 295,326, £.388, 22

pl.414 cus 201

Peppestaes

tS

abtyittos, #40 e81,71, 295,f.403 201
lacustris 32,71,295,f.403 Polvedrium 265,266

83,72, 295, f.368 Ce
lutea 84,71, 295, f.368 cum 266
princeps 94,71, 296, f.363,p1.414 t 42

prolifica 85,71, 296,f.403 23
Guadripunctulata 986,72,296,f.403 ~

87,71, 296, £.368 200, viii, 26,26,
88,71,296,326, £.403 181,321,325

subbrevis 89,72, 296, £.368,p1.416 23
tenuis 90,71,296,f£.403 enone 201, 20,307, £.388

terebriformis 90,72, 296, f.368, ‘ i3

p1.416 P seudot edron 267

Palmella183,vii,25,191,321,324 267
Miniata 189,306,f.382 viii, a83,321,325

>gu

negasis.199,205 »351,£.982 pides 263,313, £.398
2 258, vii, 25, 183,321,325 Radiosphaera 251,viii,183,

28,313,332, £.392 321,38
> 187,vii, 2,26, 1,312,331, £.396

180,321,325 RI 205, viii, D,
188,306, £.392,p1.434 180,321

91, vii,viii, 18, 24,25,26, 205 ,308,
34,319,322 £.384,p1.438
abromema 94,93, 296,332,£.370 BR 176, vii, viii, 24,35,

ambiguum 95,92, 297,326,f.370,p1.416 321,323,326,329 |
autumnale 9 7, £-403,p1.418 176 , 305,329, £.380 }

97,93, 297, £.370 Roya 274, 26,183,321,35 }
corium 98,94, 297, f.370,p1.418 274,318, £.398 f

98,93, 297, £.370 Scenedesmus 259, vii, 26,182,

99,92, 297,326,332, 321,324
f. 71.418 acutus f.parvus & 262 |
incrustatum 100,94, 297,£,403 260, 313,£.398 |

101,92, 297, 326,332, 261, 260,313,
£.370 332, £.398

102,93, 297, £.370 $ 261,269,313,
103,92, 298, £.403 £,398

muscorum 103,93,298,f.403 262, 260,313,

papyraceum 104,94,298,326,f.370 £.394,p1.464
105,93, 298, £.370 128, vii, 23, 26,34,

2420 319,322
retzii 105,93,298, £.370 friesii 129,128,300,f.404

subincrustatum 293,298, £.370 129,301, £.404
tenve 107, 16,92, 298, £,370,p1.420 130, 129,301, £.404
truncicola 103,92,293,f.403

109,93, 298, 326, £.403
110,93, 293, £.403

e 201,vidpl90,321,32
202,308, £.399

244,vii, 181,321,325
texensis 244,311,331, f.

Blectonema 163, vii , 26932, 321,322
battersii 16

Scytonema 165,vii,viii, 20,35,
yefmanai 166, 165, 304,329,

javanicum 166, 165,304,329,
£.378

166kurzianup
generate 18 y 160,308,202.

65, vii, 26,32,319,322
gomontiana 66, 294,332, £.368

elit  



 
 

laxissima 67,66, 294,£.401 B2massartii 67,66, 204,£.368 Teishodesmi
meneghiniana 68,66, 294,f.401 Trechiscia 265,266,113
platensis 69,66,294,f.401,p1.412 16 . :

Spendylosium eiee280,315, £.398 Tolypotheix 168,vii, 24, 25, 26,
Soangiachloris’ 248;vii,183,221,304  394319,322,326,3298, 304, 329, £378apepeeiate0 169, 168, 308, 329, £.378

spongiosa 250, 249,312,331, £.396 a
ees uiesia” 17coattinas36 tenuis 170,20, 168,305,329,

flaccidus 195 pee
Stichosiphon 62,vii, 26,32, 321,323 wets—

—a {iisseora 192,207, ¢.368,
Sansibaricus 63,293, f.401 rerSubtilis ver.variabilis 194Stigeocloniua 198, vii, 25,190, eee 193, 307,326,S24 384,p1+434Rachydermum 199,307, f.384 Zveeaten 18
Bplymerahim 200, 199, 307, £.382, ericetorup 18

Stratonostoc 144
i44

Tinckia 135, 142,145
verrucosum 146

SympGoca 123, vii, 26,34,321,323
Gartilaginea 123,30, £.370
Buscoryum 124, 123,300,f.401

64, vii, 32,321,323
64,293,f.401

Tetracystis 218, vii, 13,22,25,
182,321,324

* +P .

320+ 219,309,331,
£.383,p1.442

‘ 221, 218, 309,331,
£.368,p1.442

—Ramae 222, 219,309,331, £.388,
pl1.444

tetrasporum 223, 219,309,331,
£.388,p1.444
texensis 224, 219,309,331,
£.388,p1.444,446

Tetraédron 264,vii, 26,182, 265,
266, 321,324

265, 264,313, £.398
Bes S, 264,313, £.398

266, 264, 313,332, £.398
Tribonema 283, viii, 281,326,327

: var,tenve 284,283,bombycinum
315,327,331, £,398,p1.468
Minus 284, 283,315,327, f,398,p1.668

rsMADNyeteEse384,
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