Cercetirl marine | LR.C.M. | nr.1

i88-94

1971

NOTES ON PLATYMONAS IMPELLUCIDA (McLachlan&Parke)
'SPECIES IN MONO-ALGAL CULTURES

Pia Elena Mibnea

Romanlan Institut for Marine Researches Constania/Romania

Abstract

A new specles found in the Black Sea, Platymonas

impellucida McLachlan & Parke, is described.

Were analysed the rithms of its growth In culture
conditions. Nine variants of the same culture me-
dium were used; the environmental conditlons were
malntained constant and identical for each alterna-
tive. It was attempted a comparlson.of natural po-
pulations with the éxperimental ones, and the data

regarding differences found were dlscussed.

The dinamics of the Chlorophyta group did the subject of some
previous ohservations ( MIHNEA, 1969 ). Indeed, In the abundent phyto-
planktonic material, sampled during the 1968 Spring we found a lot of spe-

cles belong to this group. Some of these specles. were isolated in mono-

algal cultures.

Our observatlons on these cultures are liable to get usable to

_ explain the path-ways of their evolutlon In marine phytoplankton.
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The growlng rithms of the monocultures were compared with

quantitativ data of the natural populations.
Platymonas Impellucida is a new specles for the Black Sea phyto-

plankton, It was described also as a new specles for world algologlcal flo-

ra by McLACHLAN & PARKE in 1967.

Materlal and methods

This species was Isolated from a sample collected on June Gth,
1968, in front of the Aglgea Laboratory, at 5m depth, and It was cultiva-
ted In ErdSchreiber medium.

The culture media used were nine alternatives of the PM type ;
these égfemd:’ one from other as to thelr component levels (MIHNEA and
LAUREﬁZI, in press).

We consldered necessary to maintaln the temperature close to
that of the marine environment at the time of sampling (that was 21%o0
22°C), a constant 02 level (achieved through an uninterrupted alr bubbl[ng),
as well as light conditions of 2,500 lx. The cultures were done In alr -
tight vessels, thus preventing evaporation, h;ance an Increase In salinity
level. |

The morphology of Platymonas impellucida have been investigated
under direct light and phase contrast.

Results and dlscussions

The Platymonas genus belongs to the Chlorophyta Phylum the Pra-
slnophyceae Class, Pyramlmbnadales Order.

With regrad to morphological features of this specles that were
.described by J. McLACHLAN and M. PARKE, we found them wholly, at
the specles sampled from the Black Sea; namely the eliptical form, ovold,
convex-concave with visible constriction in the median area, wich can be
obgerved when the cell is iooked on the narrow face (Plate I, fig.3), The
same, a starch shell Is not developed around the pyrenoid.

McLACHLAN and PARKE showed the variable size of the cells,
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Plate 1 - 1-2 : The free cell stage of the Platymonas Pmpéllucida specles: 3 : lateral view of a cell
(to note the medlan constructlon); 4 : cell prior to divislonary stage

Plate IT ~ 1-5 : Divislon stages with 2-to 4 cells In the theca ; cyst
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comprised between 14 /u and 23/4, In lenght, and 8/4. - 17 /u in width for
the Puerto Rico waters.

The average size for specles llvln.g fn the Black Sea i8 compri-
sed between between 15,468 /1, and 17, 92 /Lin length, and 11,02 /yto 13.5.’}14,
In width (Table I), Studylng the evolution of these cultures, we have noted
that their slze varied depending upon culture ‘age; this reflected the various
stages of accumulation thus, In the flrst week, the size varled between
14.70/4, and 16, 70/44, In length, and 5. 14/44/ to 13. 96/44, In width, absolute
values. Starting with the 30th culture da‘y, cells slze werw visibly blgger:
18. 37 /u, to 30. 00/4., in length, and 186. 17/41, to 29. 0()/dn width, absolute va-
lues, too. It results that the absolute values for the cells slze from the

Black Sea specles were higher than the values cited by the above authors

(Table I).
D Table 1

Average value of cells size In Platymonas Iimpellucida cultivated - on ' the
nine. culture media used (average obtalned on 80 Individuals)

The cell - Culture medium

mean lenght
i 5 6 7
/width in PmA Pm]~3 PmC Pm2 Pm3 li'm4 Pm Pm Pm

microns

15,68 |17, 009|17, 92 |16, 38|16,003| 16,01 (16,03 15,97 | 16,49

11,35 [13,53 (12,66 |13,39| 11,33 (11,02 11,46 (12,45 |12, 02

Just like In the other Prasinophyceae, motllity is engured by a
flagellar system, The Platymonas impellucida has four flagellae of which

size were two-thirds of the algal length, The cells assumed glratory mo-
tion, moving fowards with their flagellae; they have also the possibility to
move backwards too, but much slowly (McLACHLAN and PARKE, 1967).

From ourself observations on samples proceed from the Black
Sea, results that the motion depends upon the development degree, just
like for cell slze. A young culture moves very quickly; starting with the
28”‘ culture day, that is when the size was larger, the cells were moving
much slower. Moreover, when the culture regressed, the flagellar system
also disappeared and the cells enter in the rest stage.

Direct division was the only multiplication system described by
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the authors of the specles (McLACHLAN and PARKE, 1967), and found by
us, too.

The presence of "dlvislon" forms with theca and free forms was
:observed all over the growth period. The number of "divislon" forms were
small In lag, phase and increased during the exponential phase of the deve-
lopment curve. - The lower number of the stages with theca was !regorded
within the stationary phase. Two to four cells were usualy obtalned, by
the division process; the cells had the same size. We observed, also, ca-
ses when the division gave cells. of unequal slze. We couldn’t detect the
resons Inducing the appearance ot two to four cells after the mythotic di-
vision, nor the factors determining the divislon time, because the pheno-
}xlenon occured In cells of widely varying size.

The cysts which are the resistant forms, appeared in the statlo-
nary, phase, being very numerous in the descending stage of the popula-
tion. In fresh medium, the cysts germlnated, resulting in two flagel-cells.
The size of the resting forms was comprised between 28 /44, and 38

I shall not Ingist on the Inner morphology, as this was described
by the above authors.

A typlcal marine form, mentioned for the La Parruera waters,
Puerto Rico, for Gulf of Naples (data glven by Prof. A.A.-Allem)in the
Black Sea waters it can be quoted - for the moment - at Romanian shores,
namely In front of the Agigea Station, near the Mamala coast, and In Mi-
dia-Cape waters.

Platymonas Impellucida was found in samples collected late in
Spring and In Slmmer; in 1968 and 1969, at depths of 5m, 10m, and 20m,
only quite near the shore. Quanﬁtatlvely it varied between 148 cells per cc
(1968 Summer, Aglgea, 5 m depth), 230 cells per cc (1968, Autumun, Ma-~
mala, 10m depth), énd 480 cells per cc (1969, July, Agigea, 5 m, 10m,
and 20m depth).

As already mentioned, nine media were used, varylng as to the
amount of addltional substances.
From the analysis of the growth curves of the cultures Investi-
gated (Dlagram 1-9), it resulted that the best sulted culture media were
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Diagrams 1-3 - Development of the Platymonas culture in various media oil»f
the PM typef: 1:PM2; 2 : PMP; 3 . PM® '
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5
the PM3 and PM as thelr concentration level allowed a satlsfactory
growth during the exponential phage, reaching also the highest density on
cc. The average number of cells per cc for the peach development perlod

Ne cellfec
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Pm* Pm3 Pm? P’ Pm® Pm’” P Pm® Pm®
Graph Nr, 10 The growth medium
Diagram 10 - Graphical representation of the average values of number of
the cell/cc In peak growth period for the nine culture medla used
was 600, 373 cells per cc for the PM3 medlum, and of 650,253 cells per
cc for the PMS’ culture medium (Dlagram 10).

Mentlon should be made of the fact that each of the experimental

media were Inoculated originally with 200 cells per cc.
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It also observed that the development curves had generally a
short lag phase, altilough culture medla Inoculation was performed wlth an
old culture, The exponentlal phase was comprised between the Sthland the
25th day of culture. It assumed a progresive character up to the lsth day,
when an abrupt Increase was recorded at every culture medium, to the
25th day. Afterwards, the curves were statlonary for most 'medla, excep-
ting the PMG, which registred further a slow Increase. This stationary
phase lasted to the 40th day of culture, |

From the statistical analysis of the number and size of the cel'ls
resulted the following important fact: in decline phase, although, the num-
ber of cells per cc was equal with the number of cells per cc within the
exponential phase, the blomass gave higher value, Taking the PM5 medlum
like witness, in which we recorded the highest number of cells per cc,and
analysing statistically the variation In cell size (Table 1), we have noted
that the varlability in cell size did not depend upon medium concentratlon,
but that It was a common feature of all Investigated cultures. Thils obser-
vation showed that In the case of a very young culture, ‘wlith an active mul-
tiplication, most of the cells were of the order of 14.70u- 16,70 in
length and 5. 14 /w - 13,96 o in width (which corresponds with the exponen-
tial phase). As soon as the culture entered the stationary phase, It appea-
red age phenomena : the cellular content became _abundant, the size of the
cells were 18, 00/4,[!1 length and 14. Oo/u, to'18.37/l),£n width. It follows
that the peak of the numerical value did not correspond to the biggest bio-
mass amount, and just like the natural phytoplankton populations, these
cultures had a photosynthetic peak (corresponding with the exponential
phase), and a ponderal peak (corresponding fo stationary phase but espe.
cially the decline phase). £

The natural populations studled In June, July, and August were
quantitatively lower than the other phyt‘oplanktonlc organisms ; the highest
number recorded was of 480 cells per cc (July, at 10 m depth), as against
3,200 cells per cc recorded for the Exuviaella cordata, 2,500 cells per

cc for Cyclotella caspia and 800 cells per cc for Chlamydomonas Inferme-

dia. The popuiatlon was maintalned at a denslty of 230 cells per cc, with

‘small shifts all over the entire Investigated period.
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Table 1T

Statistical analysis of the cell slze variation (In microns), for the Platy-
monas ecultures, compared with the PM5 media taken as witness; n: num-
ber of cells measured; X : aberage; E S: standard |error; p; probabllty

—ﬂ% Culture medium

-—E:f;thh pm® | pm®B [pm€ |Pm® | Pm® |Pm? |Pm® [pm® | Pm’

n |10,00 | 10,00 |10,00 |10,00 |10,00 |10,00 (10,00 |10,00 | 10,00
x |13,44 | 13,37 (14,33 |13,59 | 14,22 14,99 (13, 74 | 13,04 | 13,00 |
ES§| 0,80 | 0,70 | 0,02 - 0,30 0,90 | 0,80 | 0,80 | 1,80 0,70
p 0,26 | 0,35 | 0,70 | 0,11 | 0,24 | 1,10 0,35 | 0,70

a |10,00 | 10,00 [10,00 [10,00 |10,00 |10,00 (10,00 | 10,00 | 10, 00
x |13,17 | 8,96 | 9,99 |10,36 |11,17 | 9,556 (10,65 | 10,16 9,40
ES| 0,80 0,80 | 0,40 | 0,20 0,70 | 0,70 | 0,80 | 1,20 | 0,80
p 0,44 | 1,47 | 0,77 | 0,28 0,48 | 0,88 0,33 | 1,10

18th day of culture

n |10,00 | 10,00 [10,00 |10,00 {10,00 |10,00 |10,00 |10,00 | 10,00
x |14,25 14,77 |14,47 [14,40 |13,08 |14,55 (12,98 |12,86 | 13,96
Es| o,02 | 0,02 | 0,30 | 0,01 | 0,50 | 0,40 | 0,90 | 0,80 } 0,30
p | 1,34 | 1,60 | 1,54 | 1,38 | 0,13 | 1,54 0,66 | 0,77

10, 00 | 10,00 [10,00 [10,00 | 10,00 |[10,00 |10,00 |10, 00 | 10,00
X 9,70 | 11,16 | 9,69 | 9,99 8,30 |10,28 | 9,62 | 9,40 | 10,28
ES| 0,50 | 0,60 | 0,40 | 0,60 0,50 | 0,80 | 0,80 | .0,50 | 0,60
P 0,83 | 1,55 | 0,66 | 0,35 1,32 | 0,57

24th day of culture
-]

n |10,00 | 10,00 |10,00 |10,00 |10,00 |10,00 |10,00 10,00 | 10,00
x |21,46 | 23,68 |22,63 |23,15 | 21,82 |19,99 |22,85 |22,34 | 22,26

o .
E ES8| 1,70 | 2,60 | 0,70 | 1,30 0,70 | 8,09 | 1,70 | 0,90 | 1,50
% p 0,48 | 0,26 | 0,11 | 0,13 0,55 | 0,79 0,26 | 0,22
S |n 10, 00 | 10, 00 {10,00 |10,00 | 10,00 |10,00 |10,00 | 10,00 | 10, 00
s‘ x |18,96 | 17,47 |16,90 15,62 | 13,66 |14,69 |15,14 | 18,29 | 15,94
= | ES| 0,02 2,9 | 0,80 | 0,90 0,20 | 1,70 | 0,50 | 2,70 | 0,80
"é p 2,20| 0,72 | 0,82 | 0,44 1,76 | 0,24 0,11 | 0,66

‘The "in situ" development, as well as the evolution of the algae
in culture media, raised the following questlons: which of the causes In-
ducing In other species a low number of Individuals under patural condl-
tlons are valld also for Platymonas ?

;From data recorded so far by. other authors (FOGG, 1966; RICE,

1954 ; ROUND,’ 1966 ), as well as from our own observations
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( MIHNEA, 1969 ), it results that the above phenomenon was due do the

folloving causes :
- being a newly established specles In the Black Sea it had not

sufficient tlme to adapt Itself completely to the conditlons exlsting there ;
- the competition between varlous vegetal orgahisms gets possible
the maintenance of one of them at a quantitatively low level ;
- active consumptlc;n of the unlcellular algae by prganisms be-
longlng to the second foodchaln level conceals the phenomenon of Intense

multiplication by the former.
In order to determine the real causes of the low quantitative si-

tuation of the Investigated specles, In situ, sugestlons are made to conti-
‘nue the ecological studies. On the other hand, the high division rates point

the possbllity to use Platymonas [, In mass-culture,
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