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ABSTRACT

Taking into consideration the ecological and
physyologlcal requirements of planktonlc and
bentonlc unicellular algae, a new method
was established for Isolation In monospe-
ctftc cultures. For those organisms, that de-
veloped well on the solid media, Mulvany's
microbiological method (1969) was adapted.

There has passed at least a century since the first attempts

to culti-i'ate the unicellular algae with a view to understanding their be-

havlour and, later, their practtcalslgnificance (COMBS, 1952; DE, 1939).

Specialized literature mentions several isolation techniques

(DUKEB and WILLOUGHBY, 1964; LEWTN, 1959; PINTNEB and PBOVA-

SOU, 1958; SOLI, 1963; SOLT,. 1964; TASSIGNY, LAPORTE and POU-

BIOT, 1969; WUBTZ, 1948, ZSUSZAandFELFODDY, 1959) but our at-
tempts to apply them were not successfull. We suppose that these lame
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attempts are due to the fact that respective methods are not adequate for

the species being fee subject of our experiences. Besides tfaey need etfeer

a longer period to be obtained, or a manipulation technique of great accu-

racy. For Instance, to isolate some species from the Black Sea, we irted

the method of mtcroplpette washing and the Isolation of only one cell; In

most of our attempts dbtatatag of fhe culture lasted for a long time and

fhere was possible only fee Isolation of frequent species from the Black

Sea {Aytoplaaktoa.

The purpose of our paper Is to describe a new and very easy

method, which ensures fee possibility of obtaining la fhe culture fhe vege-

table microorganisms, less frequent or even very scarce.

All Information presented hereinafter were obtained under fhe

auspices of Dohrn Foundation. We express our gratitude to Dr. Dohrn

Ptedro for hts generous ass [stance. We also wish to thank Dr. Dohrn

Aatoanetta for her aid during the carrying out of tfals work.

M'ethod and workla technt ue

I. Culture media

The present method Is based upon {he following ecological -

physyologlcal observations ;

- the Interdependence between (fae electrolytic dlssoctatloa

degree of fhe salts of the medium and the self feeding capacity of the

organisms (FOGG, 1947 ; PBOVASOLI, Me LAUGHLIN and PINTNER,

1953 ; PROVASOLI, 1960) ;

- Hie ability of unicellular algae to feed autotrophlcally or

heterotrophlcally, depending on their ecological niche (PBOVASOLI and

McLAUGHLlN, ^ 1963; GBIFFTTS, 1967).

Taking liito account the above mentioned there were elaborated

forty five medium variants belonging to two categories ;

1. Liquid media

Two types of liquid medium were used; "PM", exclussively

with mineral composition and "AA" with both mineral and ornate



composition. For the "PM" type fhere were, made ten succeslve coacen-
trattons (fable 1). The "AA" type medium. In each of Its five variants,
had mineral salts In tiie same concentrations, tfae difference being only In

additional organls substances, both quantitatively and qualitatively (table 2).
2. Solid media

The solid media were obtained from all the variants of liquid

media (table 1 and 2) by adding 0. 5 and 1% of agar-agar. These rates of
agar-agar addition were sugested by earlier observations which showed that
not all (he algae are able to develop on a very solid medium ; on the ot-
her hand, on a strongly solidified medium, fhe algae lose the Ir characte-
rtstlc shape, tiielr' Identification becoming difficult.

H. Obtalnln of raw cultures

All the media, both liquid and solid, were Inseminated, from

twelve water samples, of Naples Gulf, taken during a sampling cruise In
fee 20 of February 1970.

The Inseminations were made as follows ;

- for liquid media, we Inseminated 0. 05 - 5. 0 ml of sea

water. In each bottle ; fee bottles were Shaken to ensure the dlssemina-
tlon of the cells within the liquid ;

- for solid media, the Insemlnatloas were carried out In two

ways :

a) direct Inseminations of sea water on agar-agar, by micro-

pipetting.

b) 15-1000 ml of sea water were filtered on HA Mllllpore
filters and then fhe filters were placed on the | apartmess surface.

Bofh the bottles and Peta-l dishes were exposed In i a fhermos-

table room, at 19°C, and were Illuminated for eight hours oaday with

fluorescent light, of 3000 Ix latenslly. The Inseminated media remain mo-
ttonless until fee emergence of the raw cultures.
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m. Isolation of monocultures from raw cultures

At the starting time of algae division It Is noticed tfaeappea-

ranee of different colour spots both on bottle bottoms and on agar-agar

or oa filters upon the agar-agar. The spots represent (he development

zones of Inseminated species, each spot being the colory of a slagle alga

(fig. 1, 2, 3, 4). This Is the convealeat moment to pick out some cells from

fee middle of ,a spot. The operation Is carried out wlfc the help of a very

flae Pasteur pipette; ylch permits by capillarity the asceaslon of a redu-

ced number of cells wttfaout being necessary to clean j the algae coloay.
The picked cells will be retnsemlnated la a fresh, ! sterile medium.

On picking out, fee stirring of flie culture flask and (he sudeen

movements of the Pasteur pipette must be avoided boa In liquid medium

and on agarlsed surface or on fllters. The sttrrtag leads to fhe peaetra-

tlon of several species In pipette captllar. So, It Is possible to obtain a

monospeclflc culture, after only one re Insemination, only when the opera-

tton Is carried out cautiously. When fee optimal time of Isolation Is exce-

eded, the colonies grow much, oflsn Interfering (fig. 5) and fee picking

out leads to tfae picking of two or more species. Successive dilutions and

relnsemlnatloas will be resorted to until fee desired organism are obtained
In culture.

The direct tasemlaafton oaagar-agar, by mlcroplpettlagdld not

yield satisfactory results ; after (faree or four days after fee lasemlaatlon

the whole surface of agar-agar plate was Infected by bacteria, and after

she days amoebas appeared; so, the samples being compromised.

Good results were obtained by using -tnsemlnatloas upon fll-

ters (method adapted from the bacteria Isolation technique of MULVANY,

1969). After the appearance of the al^e spots, (he filter Is removed on a

slant and observed with a magnifying glass. The areas wife developed

algae of Interest shallj be fixed and then pickings shall be made wtfh the

help of a Pasteur pipette or of an adequate tool. The celts will be inse-

mlnated m an adequate sterile medium like la (fae first case.

When colonies of ephtfitp algae have developed over large areas
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The coacentrattons of different cultnre media

Table 1

hemtcal
com nds

aNOg

a^glycerophosph
Teffm^^o^ea^o

Na^EDTA
H3B03
FeCl . SH^Q

SO^Mn. 4H^O

ZnSO^. 7H^O

CoSO^. THgO
Item laa B.

Media

mg

llamlna B^
Itamtaa B.

'12 ft

PVta

43. 74

6. 24

0. 36

2. 06

3. 60

0. 18

0. 50

0. 70

0. 12

0. 60

1. 00

10. 00

Starlltzed

Stertttaied

PMb

87. 50

12. 50

4. 34

. 4. 12

7. 40

0. 36

1. 00

1. 40

1. 24

0. 60

1. 00

10. 00

PMc

ITS. 00

25. 00

8. 70

8. 28

ts. oo

0. 75

2. 00

0. 03

0. 50

0. 80

1. 00

10. 00

vva

350. 00

60. 00

17. 40

16. 50

30. 00

1. 50

B. 00

0. 60

0. 10

0. 50

1. 00

10. 00

PM2

700. 00

100. 00

34. 80

33. 00

60. 00

3. 00

8. 00

1. 20

0. 20

0. 50

1. 00

10. 00

PM3

1050. 00

150. 00

52. 20

49. 50

92. 00

4. 80

10. 20

i. ao

0. 30

0. 80

1. 00

10. 00

PM4

1400. 00

200. 00

69. 60

68. 00

120. 00

6. 00

16. 00

2. 40

0. 40

0. 50

1. 00

lo. oo

PM5

1750. 00

2SO. OO

87. 00

82. 50

ISO. 00

7. 50

20. 00

3. 00

0. 50

0. 50

1. 00

10. 00

PM6

2100. 00

300. 00

104. 40

99. 00

180. 00

9. 00

24. 00

3. 60

0. 60

0. 50

1. 00

10. 00

PM7

2450. 00

350. 00

121. 00

113, 50

210. 00

10. 50

28. 00

4. 20

0. 70

0. 50

1. 00

10. 00

redtatrIlUd water 250

sea water 760 ml

ml



Table 2

The composition of "organic" media

Chemical

compounds

KNO
Na^HPO^
Na EDTA
Proltne

Asparaglne

Arglnlae

Alaalne

Gltcoeol

Hlsttdlne

Media

mg

10
AA'

350

100

50

12

AAn

350

100

50

12

AA12

350

100

50

12

AA"
13

AA
14

350

100

50

20

350

100

50

20

20

20

Sterilized redtsttlled water 250 ml
Sterilized sea water 750 ml.

on fee filters, it Is possible to cut up those filter areas, to wash them

carefully In sterile culture medium and place them In flasks with liquid

medium, ensuring both the moaospeclftctfy and the removal of bacteria.

IV. The removal of colourless Ha llates

Colourleass flagellates app^.r frequently la unicellular algae

cultures; we could not eliminate fhem by dllutloa. They were destroyed

under microscope-with caffeine (BOWNE, 1959). From the algal suspea-

sloa drop treated and examined under fhe microscope, (here were carried

out tnsemtaattons Immedlatly after the death of the flagellates.

Discussions

By using these methods we have obtained la culture thirteen

species of alg^e belonging to fee following groups : diatomae, chtophyceae

and cocolitophortdae (table 3). Following table 3, In which are given the

Isolated species and fee media on which they preferably developed, we
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Fig. 1.

Ftg. 1 and 2 -
:.-'g. 2.

?acT eat stages ttt the ^lei'elopnieat algae colonies In raw
culture. In liquid media



Fig. 3 - Appearence of microphyte algae colonies on HA Mllllpore filter.
A suitable moment far picking out

Fig.

32

4 - Moaospectfic culture obtained by ptcklng-out the colonies appea-
red In raw culture



noticed fliat all liquid media of "AA" type permitted a good development

of cocolltophoryde, pennate dtatoms and two of ceafa-tc diatoms : Cyclo-

tella s . and Sceletonema s .

Fig. 5 - Colonies, belonging to different species, wUct after two weeks
from Insemination, have Interferred

The agarlsed media, both "PM" and "AA" type, permit the

development of fee diatoms, bofh centric and pennate, and also of /Iso-

lated clorophycea (noaldeatlfled species for fhe ttme being).

The versatility of some vegetable unicellular organisms, as

regards the feeding. Is well known. The tendency of passing from auto-

trophy to heterota-ophy, under medium conditions, was suggested la many

papers (SAMEJTMA & MYEBS, 1958; LEWIN, 1963; NORTH & STEPHENS

1966).

In tfals case (he species of pennate diatoms and cocolltophorl-

des are reprezentatlve of benthlc mlcroflora ; so ttiat their development,

butfa In liquid media wtfh organic substance addition and on solidified me-

dla, proves that these organisms are | adapted to iSaprophyttc or heterotro-

phyc feeding because of (he nature of-the tr existence conditions.

The develoinnent of planktoalc diatoms; See letonema s . and

Cyclotella sp. and also of a chlorophycea species (aonldentlfied speclec C),
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Table 3

The species Isolated In monoculture, fee sampling place and fee culture
medium on which they preferably developed

Isolated species

The depth from
which fhe
sample was

takes

The culture medl
on which It prefe-
rably develops

. latoms

Pennatae

Achanfhes brevl s A g.

Asterlonella a nlca Bass.

Nonldentlfled species A

Nonldeatlfled species B

Gentries

Chaetoceros soclalls Lauder

Chaetoceros curvlsetas Cl

Sceletonema costatum Grev.

Cyclotella sp.

Chloro cee

Polyfeoma sp.

Nonldenttfled species C

Cocol Itho horlda

Nonldeatlfled species D

0 m AA1 liquid
PM3 liquid

0 m AA" agarlzed
mllllpore filter

10 m PMC agarlzed
mtlllpore filter

0 m PM3 liquid
AA1 liquid
AA1 agarlzed
mllllpore fllter

0 m PMa liquid
0 m PMa liquid

0 m PM® agarlzed
PM5 liquid
All "AA" liquid

media

0 m Idem

50 m All "AA" agarlzed
media filter

10 m All liquid and
agartzed media fllte

0 m PM" liquid

50 m PM3 agartzed filter

100 m AA liquid
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on a substratum with or^nlc addition, supports fhe Idea regarding the

part played by the organic substances In the feeding both benthlc and plaa-

ktoatc unicellular organisms, sugessted, by PBOVASOLI (1963). It Is pos-

s tb Ie {hat the organic substance addition mtg&t play the part of a chelator, of

part nutrient substratum, actl\?ator or inhibiter of metabolic processes,

The media exclusive mineral, wlfh low concentrations, like

PMa, PM: , PM , PM permitted the development of all fhe species ob-
talned by us, wife fhe specification that the nonldentlfled peaate diatoms A

and B, as well as (he C^clotella s", have an obvious better development

than other species, expressed by the shortlag of latent phase and also by

an Increased rate of division.
.
5 _--5 . _--7

PM", PM" and PM' variants permitted the development of

nerttlc diatoms : Thalasslostra s . x) Astertonella !'a oalca, JChaetoceros
soclalls and Chaetoceros curvtsetus ; fhese species appeared after one

week after fee Insemination and reached (he maximum density In five days

after the starting of fee exponential (Aiase.

PM:" and PM* variants, fherefore those with a mean coacen-

tratloa of mineral addition, proved to be suitable for the development of
g

the chlorophtcsa; for Instance, Pol tfaoma s . was obtained In PM" me-

dtum. The development rate of fhts algae In other media was lower aad

the latent ftoa.se longer.

So {he preference for a certain electrolytic ratio of medium

variants, PM, Is closely connected with the natural environment In which

the algae develop. If the samples are collected from littoral zone, ffae

phytoplanktonlc elements develop most favourably at low or mean coacen-

tratlons of PM variants.

Nerltlc zone species prefer solutions wtfii greater coacentra-

tlon (PM5, PM , PM ).
We do not deny tfae great algae plasticity, which explains their

existence everywhere la the water mass, but we emphasize feat, for

X)At the thne of data collecting, fels alga was not la monospec If ic culture
yet
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Fig. 6 - MoaospeclHc culture of Chaetoceros soclalts Laud.

Fig. 7 - Moaospectflc culture of Asterioaella 'a oalca Hass
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cultivation practice, fee ecological and physiological requh-ements of fcese

or^nlsms must be taken Into account. From the Iraown data about ffae

Influence of medium factors upon unicellular algae It was Inferred {hat tt

was possible to force a selective development In cultures.

Fig. 8 - Moaospeclftc culture of Chaetoceros curvlsetus Cl.

The use of liquid media Is recommended for obtaining fhe

algae frequently meet la pbytoplankton.

The obtaining of rate species Is possible by filtering of ade-

quate water quantities (depending on cell number per liter) oa HA MII-

llpore filters and their, atachament on agarlzed substratum. In this case,

after the appearence of the culture It Is recommended to resort to re-

peated dilutions and reltisemlaatloii, until the obtaining of monoculture of

desired species.

The described method proves feat the use of fhe knowledge

about ecology and physiology of planktoalc and benthlc organisms Is the

best way to obtain a great number of monoalgal cultures In a short time.

The technique Is adequate both for algae and marine jfungs.
Isolation.
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