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1. INTRODUCTION

Diatom cultures in artificial sea water have been the object of interest
of many researchers [1, 10, 21, 25, 26], Laboratory experiments with
cultures of marine algae enable the tracing of all the life cycles of the
organisms. They afford studies of growth and cell divisions, also sup-
plying additional information for the needs of modern taxonomy [15].

Sceletonema costatum is an important neritic organism i[3] and con-
sidered an indicator of inshore phytoplankton [5], As eurythermic and
euryhaline organism it occurs in both tropical and subpolar waters 18],
in marine ecosystems and brackish rivers [27],

The species is commonly used in experimental cultures [3], It has
a rapid rate of reproduction, two or three times a day, on average [22,
23, 29, 30, 35], but quantitative fluctuations have been observed in pa-
rallel cultures maintained in similar conditions. These fluctuations did
not always depend on the initial number of cells in the cultures [5].

The nutrients which are most important for the growth of S. co-
statum and other diatoms are nitrogen, phosphorus and silicon. A de-
crease of these three nutrients was observed in the marine environment
during the mass flowering of diatoms [2], Silicon was found to limit the
growth of natural populations of such diatoms as S. costatum [35] and
other species [4, 11], In cultures where the quantities of nitrogen and
phosphorus, but not silicon, were increased, an inhibition of diatom
growth was observed, the former were subsequently replaced by green
microflagellates [7], It is possible that the quantitative nitrogen to pho-
sphorus ratio in the natural environment may stimulate or inhibit the
growth of the most valuable plant plankton such as diatoms and green
algae [34].

Typical marine diatoms perish or develop poorly when the salinity



droops to below 15%o. After adding sucrose or sodium chloride to the
medium the diatom continued cell division at salinities of 5%o [12],

The purpose of the present study was to investigate the effect of
changes in the amounts of inoculum, nutrients and salinity on the growth
of the Baltic diatom Sceletonema costatum cultured in artificial sea wa-
ter. The ingredients of the culture medium which was prepared accord-
ing to the methods of Guillard i[10] and other authors [21, 25] are also
shown.

The author would like to express his gratitude to doc. dr hab. Sta-
nistaw Rakusa-Suszczewski, the head of the Department of Polar Re-
search in the PAS Institute of Ecology for his guidence and help
throughout the study. Thanks are also due to doc. dr hab. Krystyna
Wiktor, the head of the Department of Biological Oceanography UG
in Gdynia and to dr hab. Marcin Plinski and dr Adam Latata for their
valuable advice and help in obtaining the culture material from the
Baltic Sea.

2. CULTURE METHOD

2.1. Preparation of the ASPM medium

The ASPM medium consists of artificial sea water with a salinity of
about 35%0, and several other solutions with separately prepared nu-
trients, buffor and vitamins (Tab.).

The basic ASPM solution (solution 1, Tab.) was prepared without
concentration by dissolving the ingrediants in 10 dcm3 double-distdlled
water. In the case of cultures in large containers NaHCO03 was added
to the sterile medium. The carbonate solution was separately sterilized
by filtering. Since the basic solution was diluted to a lower salinity,
boronic acid was aded from a separate mixture before autoclaving the
prepared medium. The boronic mixture contained 0,6 g HBO03in 100 cm3.
H2D; 4 cm3 of this was added for every 1 dcm3 of the medium. Boron
is needed by many marine and freshwater diatoms [10],

Macroelements (solution Il, Tab.) were added to the medium from
1000 fold concentrated stock solutions. Sodium metasilicate was dissol-
ved after heating the Solution and the addition of some drops of HC1l
prevented its precipitation after adding it to the medium. One to 10 cm3
of solution of each macroelement was added to 1 dcm3 of the medium.
Nitrates were added prior to autoclaving. Phosphates and metasilicates
were aiutoclaved separately and added to a sterile medium.

Trace elements (solutions Ill, Tab.) were prepared in two Nstages.



Composition of 1 dcm3 of artificial sea water ASPM [10]

Sktad 1 dcm3 sztucznej wody morskiej ASPM [10]

I. ASPM basic solution 1. NacCl 26,73 g
Rozwtér podstawowy 2. MgCl2x6H 20 4,82 ,,
ASPM 3. MgS04x 7H20 6,40 ,,

4. CaCl2x6H 20 2,28 ,
5. KC1 0,72 .,
6. NaHCO03 0,19 ,,
7. KBr 0,07 ,,
8. H3BO03 0,06 ,,
Il. Macroelements 9. NaNO03 10 - 100 mg
Makroelementy 10. k 2hpo4 1-10,
11. Na2Si03x5H 20 7-70 ,
I1l. Trace metals 12. FeEDTA 10,00 mg
Mikroelementy 13. ZnSOj. x 6H20 0,22
14. MnCl2x 4H20 81,0 ng
15. Na2MoO*.x2H 20 13,0 ,,
16. CoCl2x 6H20 2,3,
17. CuCl2x 2H 20 1,1
18. KJ 0,66 ,,
19. SrCl2x 6H20 0,40 mg
20. LicCl 0,08 ,,
21. AlC13 10,0 ng
22. RbCI 2,8 ,
1V. Buffer 23. TRIS pH=7.2 100 - 500 mg
Bufor

V. Vitamins 24. B! 0,2 mg

Witaminy 25. B6 1 Mg
26. BI2 1 ng

First 100 cm3solutions were prepared from the following salts: ZnS04X
X6HD — 22 g, MnCI2X4HO — 810 mg, NaZM004X2H2 — 130 mg,
CoCI12X6H2D — 23 mg, CuCR2X2H2 — 11 mg, KJ — 6,6 mg. Each of
the Zn, Mn, Mo, Co and Cu salts was dissolved in 100 cm3 distilled
water which was previously made acidic with pH= 45. lodine solution
was alkalized with NaOH to pH 8—9. The remaining trace metals — Sr,
Al, Rb, Ld are stable in neutral solutions and a single stock solution
may be prepared [10], 100 cm3 of such solution contained 4 g SrCI2X
X6H2, 100 mg A1C13 28 mg RbCIl and 800 mg LiCl. In the second stage
one working stock solution was prepared containing all trace metals.
10 g FeEDTA was boiled for 10 minutes in 0,8 dcm3 of distilled water
made acidic with HC1. After cooling, 10 cm3 of each stock solution of
the microelements were added and diluted to 1 dcm3 with distilled
water, pH—2. 1 cm3 to 1 dcm3 ASPM was added before autoclavling.
Buffer (solution 1V, Tab.) was prepared by dissolving 50 g TRIS
(2-amino~2-hydroxymethylo-1,3-'propandiol) in 100 cm3 of distilled wa-
ter, mixing and adding 29,3 cm3 HCl1 until pH=7,2 was obtained



1—5 c¢cm3 per 1 dom3 ASPM was added to the medium before auto-
claving.

Vitamins (solutions V, Tab.) were added to the sterile medium di-
rectly from purchased ampoules. The following doses were instilled with
micropipetts: vit. Bt i 0,2 mg dcmr3 ASPM, viitt B2 — 1 fig dcm-3
ASPM, vit. B6— lug dcm"3 ASPM.

2.2. Culture materials

Diatoms for cultures were collected from the Bay of Gdansk in April
1978. A polyethylene barrel containing unfiltered gea water was brought
to The Institute of Ecology in Dziekanéw Lesny and placed outside in
the shade. The source of plankton for cultures was the sediment from
the bottom of the barrel containing resting cells of diatoms. Several spe-
cies of marine diatoms, among them Sceletonema costatum, were obtain-
ed from this sediment six months after — in September 1978. After
inoculation in the ASPM medium cells multipled quickly and after
five to ten days they reached a high number. In mixed cultures con-
taining several species, S. costatum quickly became dominant, replacing
other species of diatoms of the genera Chaetoceros, Thalassiosira and
constituing more than 95% of the populations.

Pure one-species diatom cultures were' obtained by the isolation,
under a mlicroscope, of sdngle cells or colonies from the initial mixed
cultures. A Pasteur pipette was used for the isolation of cells. Diatom
cells were rinsed in several droops of the medium containing antibiotics,
after which they were transferred into a sterile medium. The ASPM
solution containing antibiotics was prepared by dissolving 20 mg of
penicillin G and 10 mg streptomycin in 100 cm3 ASPM.

2.3. Experimental conditions

The cultures were maintained for a period of two weeks. Cells
were transfered to a new medium in the first week during the logarithm-
ic phase of growth, when the rate of cell division was no less than
0,3 in 24 hours. This value was calculated from the question:

N 1
No tin2

K=In

where In2—0,6931, N,o — initial number of cells, N — final cell number,
t — time in days [4],

Measurements were made With Burker’s type chamber for counting
blood cells. Inoculum contained the number of cells necessary to obtain
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Fig. 1. Influence of the size of inoculum on the growth of S. costatum

Rys. 1. Wptyw wielkos$ci inokulum na wzrost hodowli S. costatum

a concentration of 103— 104 cells cm-3 of the new medium. Usually 0,1—
—1 cm3 of the old culture was enough to obtain such an amount of
cells. The cultures were maintained in 125 cm3 flasks at a continuous
light of 3000 lux (two 8W neon bulbs at a distance of 30 cm) and a con-
stant temperature of 10°C (283°K or 288°K). Salinity was 20%o, the
dose of macroelements was enlarged twice.

The growth of about 40 cultures was followed during this research;
the size of inoculum, amounts of nutrients and salinity Were changed
in succesive experiments.

In experiment No 1 (Fig. 1) the effect of the size of inoculum on
the growth of S. costatum, was investigated. Three cultures of the clone
S-1 iwere used. In culture a) (Fig. 1) the inoculum was 3X103 cells
cm-3 of the new medium, in the culture b) it was 3X104 cells cm-3
and in culture ¢) — 4,5X104 cells cm-3. Cultures were kept at 15°C.

In the second experiment different amounts of nutrients were used
in the piedium (Figs 2, 3, 4), 26 cultures were used. Figure 2 shows
three cultures oil clone S-l. In culture a) (Fig. 2) a single dose of
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Fig. 2. Growth of S. costatum in different concentrations of macroelements
(N, P, Si)
Rys. 2. Wptyw dawki makroetementéw (N, P, Si) na wzrost S. costatum

macroelements was added, in culture b) (Fig. 2) a five fold greater
amount of nitrogen, phosphorus and silicon was used, and culture c)
(Fig. 2) contained ten times higher the amount of nutrients than in
culture a). In these three cultures nutrients were taken from one
stock solution. A single dose of macroelements contained 10 mg NaNO03
dmc-3 ASPM, 1 mg KZHPO04 dean-3 ASPM, 7 mg NaZi03X5H20 dcm-3
ASPM. Cultures were kept at 15°C. Culture a) i(Fig. 3) contains a single
dose of macroelements and a five times greater dose of trace metals.
A single dose of microelements equalled 1 cm3 of working stock solution
of microelements per dcm3 ASPM. In cultures b) (Fig. 3) five times
greater amounts of macro- and microelements Were used. In cultures
¢) (Fig. 3) the medium contained a ten-fold dose of mackroelements
and a single flose of microelements. Cultures d) contained ten-fold
doses of macro- and microelements. Cultures a) shown in Fig. 4 had
single doses of all nutrients. Cultures b) (Fig. 4) had ten-fold doses
of nitrogen and phosphorus and single doses of silicon and microelements.
Cultures c¢) (Fig. 4) had jten-fold doses of nitrogen, phosphorus and
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Fig. 3. Growth of S. costatum in different concentrations of nutrients (N,
P, Si, trace metals)

Rys. 3. Wptyw dawki biogenéw (N, P, Si, mikroelementéw) na wzrost S. co-
statum

microelements and a single dose of silicon. Cultures d) (Fig. 4) contained
ten-fold doses of all nutrients. Cultures shown in Figs 3 and 4 were
maintained at +10°C. Growth curves are for three cultures each. In
both cases (Figs 3, 4) clone S-1 was used. Nutrients were added from
separate solutions.

The effect of saliinity on the growth of S. costatum was investigated
in the third experiment (Figs 5 and 6). Cultures a) were grown in
media with a salinity of 10%o, cultures b) — a salinity of 20%o, and
cultures ¢) in media with a salinity of 30%o. Fig. 5 shows clone S-I
and Fig. 6 clone S-2. Growth curves are for single cultures mentained
at 15°C.

3. RESULTS

Results of the effect of the size of inoculum on the growth of S. costa-
tuyn (Fig. 1) lead to the conclusion that optimal inoculum should not
exceed 104 cells cm-3 of the new medium. The smaller inoculum, the
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Fig. 4. Growth of .9. costatum in different concentrations of nutrients
Rys. 4. Wptyw dawki biogenéw na wzrost S. costatum

longer the logarithmic phase of growth, which is the phase of full phy-
siological activity of diatoms. Culture a) (Fig. 1) showed the longest
phase of growth {as in the Figs. 3 jand 4), Diatoms had the highest rate
of growth and formed the highest number of multicellular chains. Ino-
culum was lowest j(about 103cells cm-3 of the new medium).

In the ASPM mediium the macroelements — nitrogen, phosphorus,
and silicon are indispensable for the growth of diatoms (Figs. 2, 3, 4).
An increase of the amounts of nitrogen and phosphorus alone without
increasing the silicon dose, did not cause any apparent increase in the
number of cells (Fig. 4a, b, ¢, d). When five and ten times greater doses
of macroelements were added, the maximum quantities of cells were
similar in both cases (Fig. 2b, ¢, Fig. 3 b, d). This shows that is suf-
ficient to add a five-fold amount of macroelements to increase the
maximum number of cells. The addition of greater doses did not affect
the apparent quantity of cells (Fig. 2 b, ¢, Fig. 3ib, d). Even when a ten-
-fold dose of macroelements is added, a single dose of microelements
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Fig. 5. Growth of S. costatum in different salinities

Rys. 5. Wzrost S. costatum w pozywkach o réznym zasoleniu

can be used, and they will not limit the growth of diatoms in the ASPM
medium (Fig. 3 ¢, d, Fig. 4 b, ¢). A large amount of nutrients in the
medium increases the lenght of the log phase of growths as well as the
stationary phase (Fig. 2 ¢, Fig. 3 b, ¢, d, Fig. 4 d). Multioellular chains
lasted for the longest time in cultures wiith an increased amount of
macroelements (Fig. 2 b, ¢, Fig. 3 b, ¢, d, Fig. 4 d). Miulticellular chains
occurred for the shortest time in cultures with single nutrient doses
(Fig. 2 a, Fig. 3 a, Fig. 4a). On ageing, these culture™ contained the
highest inumber of short chains. The phase of seinescence began earlier
iin these cultures than in others. The results suggest that for the active
growth of S. costatum in cultures over a period of about eight days,
The ASPM medium should contain a five-fold amount of macroelements
(that is 50 mg NaN03dcm-3 ASPM, 5 mg K2HP04 dcm-3 ASPM, 35 mg
NazSi03X5H20 dcm-3 ASPM). In the case of am organiism with such
a fast growth rate, a smaller am(ynt of nutrients would make it necess-
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Fig. 6. Growth of S. costatum in different salinities

Rys. 6. Wzrost hodowli S. costatum w pozywkach o réznym zasoleniu

ary to transfer 'the culture into a fresh medium every four or five
days.

Investigations on 'the effects of salinity on. the growth rates of
S. costatum showed them to be similar at salinities ranging between
10%0 and 30%o (Figs. 5, 6).

Analysis of figures 1 to 6 shows, that the highest number mof long
chains occur during the period of active growth and at the beginning
of the stationary phase. There is a certain rellationship between the
value of “K”, wchdch denotes growth rate expressed by the number of
cell divisions in 24 hours, and the number of chains consisting of more
than ten cells. If the growth rate of the cultures reaches two or more
divisions in 24 hours, after one or two days from this moment there is
a formation of the longest chains (of more that ten cells) which constitute
more than 10°/00 of the whole population (Figs. 1 a, Figs. 2 a, b, Figs. 4 a,
b, c, d, Fig. 5¢, Fig. 6 a, b).



4. DISCUSSION

The .problem of the effect of the initial size of a population in a culture
on the logarithmic growth has only been treated marginally in the
literature on the methods of diatom cultures. Guillard [10] who gave
a complete discription of the methods of -culturing diatoms and other-
algae gave only approximate sizes of inoculum in cm3 Another author
[5] called attention to the quantitative fluctuations of S. costatum culture
irrespective of the size of inoculum. However, she noted the lowest
increase of cells in cultures with the least size of inoculum.

It should be added that the division of diatoms is inverse in propor-
tion to the size of the cells. It has been calculated [32] that large diatoms
more than 100—200 [im in diameter, have the slowest rates of division.
At the most they divide once in 24 hours. Medium sized cells divided
once in nine hours. Small diatoms, 10 jim in diameter (as S. costatum)
had one cell division every five hours [32], These are the highest cell
divisions. Most frequently, diatoms divide slower — depending on the
temperature, light and nutrient conditions [22, 23, 29, 30, 35],

This was also the case in the present study, where the number of
cell divisions for various diatom species, appropriate amounts of inocu-
lum should be chosen for each species. Inoculum may be small if we
have to deal with a very small species or with a preauxosporal form.
For large diatoms the inoculum may be bigger, as there is a slow
increase in their cell numbers. Thus the length of the logarithmic phase
of growth during which the species retains full physiological activity
depends on the size of inoculum and the rate of cell division.

The results of the present studies showed that nitrates, phosphates
and silicates are the most important nutrients for the growth of S.
costatum cultured in the ASPM medium. This was found by authors
who studied this [7, 29, 35] and other species of planktonic diatoms '[2,
4, 10, 11].

Compared to the ASPM medium described by Guillard [10], the
medium used here contains ten times smaller amounts of trace metals
(except of Fe, Tab.). In spite [of this, a single dose of microelements is
sufficient when there is a ten-fold increase in the amount of macro-
elements (Tab., Figs 3 d and 4 ¢).

Sceletonema costatum isolated from the South Baltic Sea where
the salinity is about 7—8%0 grew equally well in media with salinities
of 10, 20 and 30%0. The fact that the species in abundant in the Baltic
Sea contradicts the opinion of Droop [6] who suggested that S. costatuvi
does not develop in waters with salinities below 10%o. According to him
this species develop in water with a sodium content ranging between
3000 mg Na and 12 000 mg Na dcm-1 medium (which corresponds a sal-



inity of 10—40%0). It may be that Atlantic diatoms in the Baltic Sea
are well adapted to lower salinities.

The use of resting cells from old stagnant surface water to obtain
diatom cultures is a new method aind has not been tried by authors of
studies known to me.

Fig. 7. S. costatum in culture (Phot, by author)

Rys. 7. S costatum w hodowli (I'ot. autora)

Any authors obtained planktonic diatoms from bottom sediments
[8, 19, 24, 36, 37], French and Hargraves '[9] described a numerous liter-
ature which was depending of resting spores formation, survival and
germination. Zgurovskaya p6] found, that some of freshwater diatom
species were able to survival in bottom sediments as a vegetative forms.
Umebayashi [31] preserved five diatom species for a period of 9—34
months in dark and low temperature condition. This according to
a method used by myself. | preserved many diatoms from the North
Sea, the shelf waters of northern France, and ‘;he vicinity of King
George lIsland in the Antarctic in the same way. The following forms
wetre obtained from the North Sea in October 1979: Thalassiosira hyalina
(Gran) Cleve, Eucampia zoodiacus Ehr., Sceletonema costatum, Chaeto-
ceros spp, Thalassiosira spp. From the shelf waters of France | received
S. costatum, Thalassiosira spp, Coscinodiscus oculus, Biddulphia sp.,
Chaetoceros spp. | was able to jisolate a few species from water samples
collected in Antarctic: two species of the genus Thalassiosira, Chaeto-



Fig. 8. The forming of the auxospore of S. costatum (Phot, by author)

Rys. 8. Tworzenie auksospory u S. costatum (Fot. autora)

Fig. 9. Chains of S. cosiatum; a — postauxosporal cells, b — preauxosporal
cells (Phot, by author)

Rys. 9. tancuszki S. costatum; a — komorki postauksosporalne, b — komorki
preauksosporalne (Fot. autora)

11 Oceanologia nr 16



ceros socialis Lauder and Fragilariopsis sp. Containers with water sam-
ples from European seas were examined seven-ten days after sampling.
Thanks to this vegetative forms of diatoms were still present. Water
from Antarctic did not contain vegetative forms. The barrel was kept
more than a month in a ship’s cold room at 10°C, without ligth and
aeration. No nutrients were added. Despite this, after introducing a few
cm3 of the ASPM medium a growth 'of diatoms and protozoans was ap-

Fig. 10. Long chains of S. costatum during log phase; a — postauxosporal
cells, b — preauxosporal cells (Phot, by author)

Rys. 10. Dtugie kolonie S. costatum w czasie fazy log; a — komoérki postauk-
sosporalne, b — komorki preauksosporalne (Fot. autora)

parent after a few days of incubation in the light. Two month later
the procedure was repeated with a resultant new growth of the same
Antarctic diatom species.

Diatoms are able to withstand long periods of an darkness. Hetero-
trophy of diatoms cultured without light in a mineral medium contain-
ing glucose or galactose has been investigated [33], The species grew
without light for a year and divided slowly, once every few days.

The described method of diatom isolation by picking up cells by
means of pipettes and washing them in a medium containing antibiotics



is dncommon use [14, 26], All single species domes were obtained in
this way. Diatom isolation without dipping them in a solution with anti-
biotics did not yeld satisfactory results. Even if diatoms did grow,
this growth was inhibited by bacteria which sometimes caused the death
of new cultures. Longer cultured species, after passing through the
period of adaptation to the artificial medium (about one — four months)
iin which they divided slowly were able to divide twice as fast. The
present of bacteria dn this case did not inhibit diatom growth.

Not many authors have paid attention to the structure of chains
in diatom cultures, as has been shown in the present paper (Figs 1—6)
Smayda and Boleyn '[29] made observations on the sinking rates of
S. costatum depending an the number of cells in the chain and found
that the longest chains had the lowest sinking rates.

The following conclusion can be drawn from the present discussion
in favourable conditions <S costatum forms multicellular chains which
float the longest in the water (Fig. 10). Research on species in natural
conditions should include investigations on the colony structure. Conclu-
sions as to the stage of growth of a given diatom population can be
drawn of multicellular forms.

5. CONCLUSIONS

1. The size of inoculum affects the length of the logarithmic growth
phase in diatom cultures. Optimal inoculum for S. costatum in the ASPM
medium should contain no more than 103—104 cells cm-3 of new me-
dium.

2. In the ASPM medium, the nutrients which give the maximal
numbers of diatom cells are the macroelements nitrogen, phosphorus,
and silicon. The amount of nutrients suggested here should contain
50 mg NaNO03 dcm"3 ASPM, 5 mg KZHPO04 dcim-3 ASPM, 35 mg
Na2Si03X5H2D dcm-3 ASPM and 1 cm3 of trace metals solution per
1 dem3 of the medium. An addition of a greater amount of nutrients did
not result in an increase in the population of S. costatum.

3. S. costatum divides in the same way in media with salinities of
10%0, 20%0 and 30%o. This confirms that the .species is euryhaline.

4. At a temperature of 10°C and a continuous light of 3000 lux
the cells of the species investigated divided twice iin 24 hours.

5. In favourable conditions 5. costatum multiplies fast and forms
long chains consisting of 20—30 cells. In growth limiting conditions, the
colonies break into one or two cell fragments.

6. S. costatum probably forms resting cells. The diatom investigated
during this study was obtained from detritus sedrmented from unfiltered
old sea water.

u*



Polska Akademia Nauk —
instytut Ekologii w Dziekanowi« LeSnym

HODOWLA SCELETONEMA COSTATUM (GREV.) CLEVE
W SZTUCZNEJ WODZIE MORSKIEJ

Streszczenie

Sceletonema costatum (Grev.) Cleve jest centryczng okrzemka charakterystyczng
dla przybrzeznych wéd morskich [3, 5, 16, 27],
Gatunek ten izolowano z osadu starej battyckiej wody morskiej. Kilka cm3 de-
itniitusu przeniesiono do sztucznej wody morskiej ASPM (tab.) [10], w ten spos6b
otrzymano hodowle wielogatunkowa. W celu otrzymania jednogaitunkowych szcze-
pow izodowatno pojedyncze kolonie S. costatum.

Przedmioltem badan byly wielkos¢ inoculum (rys. >1), zawarto$¢ biogenow (N,.
P, Si, mikroelementéw), (rys. 2, 3, 4) i zaisodenie (rys. 5, 6). Stwierdzano, ze wielko$¢
inoculum moze wptywaé na dilugos¢ trwania fazy logarytmicznego wzrostu (rys. 1).
Optymalne inoculum nie powinno przekraczac¢ liczby 103—104 kom. cm-3 nowej po-
zywki. Najwazniejszymi biogenami w pozywce ASPM sg ort»fosforan, azotan
i metakrzemian <tab.). Wykazano, ze optymalne koncentracje tych biogendéw po-
winny wynosi¢ 50 mg NaN03Xdcm-3 5 mg K2HjP04Xdcm—3 i 35 mg Na;Si03X
X5H20Xdcm—3 ASPM (rys. 3b) i 1 cm3 roztworu mikroelementéw na 1 dcm*
ASPM ({tab.. irys. 3). Wyzsze koncentracje ‘'tych biogenéw nie powoidowaty wyrazne-
go wzrostu liczby komoérek (rys. 3 ¢, d, rys. 4 d). S. costatum rozmnaza sie tak
samo przy zasoileniu 10, 20 i 30% (rys. 5, 6).

Omawiany ‘'gatunek moze sie rozmnaza¢ szybko, ponad dwa razy na dobe
w 10°C i przy stalym oswietleniu ok. 3000 lux. Podczas fazy log okrzemka tworzy
wielokomérkowe tancuchy (ok. 10—30-komoérkowe). Podczas fazy stacjonarnej i sta-
rzenia kolonie rozpadajag sie na kroétkie odcinki (1—2-komodrkowe).

Sceletonema costatum prawdopodobnie tworzy komorki spoczynkowe. To moze
ttumaczy¢ utrzymanie sie przy zyciu komoérek tego 'gatunku przez pét roku w osa-
dzie starej wody morskiej, stojagcej w cieniu, bez napowietrzania. Po wprowadze-
niu osadu do pozywki otrzymano wzrosit wielogatunkowej hodowli ‘'okrzemek po
ikilku dniach.

Opisano przygotowanie pozywki ASPM opartej na metodzie Guillarda [10]
i innych autoréw [21, 25],

REFERENCES

1 Allen, E. J, On the culture of plankton diatoms Thalassiosira gravida Cleve
in artificial sea water, J. Plan. Biol. Ass. UK, 1914, 10, 417—439.

2. Anang. E. R., The seasonal cycle of the fitoplankton in the coastal waters
of Ghana., Hydrobiologia, 1979, 10, 1, 33—45.

3. Berland, B. R., Etude de la fertilité des eaux marines, Int. Rev. der Ges.
Hydrobiol., 1972, 57, 6, 9.38.



10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Boleyn, B. J., Studies on the suspension of marine centric diatom Ditylum
Brightvoelli (West) Grunow, 1972, Int. Rev. Ges. Hydrobiol., 57, 4, 585—597.
Castellvi, J., Contribution a la biologia de Sceletonema costatum (Grev.)
Cleve, Inv. Pesq., 1971, 35, 2, 365—520.

Droop, M. R. Optimum relative and actual ionic concentrations for growth
of some euryhaline algae., Verh. Intern. Verein. Limnol., 1958, 13, 722—730.
Duns'tan, W, M,, K. R. Tenroe, Control of species composition in enriched
mass cultures of natural phytoplankton populations, Woods Hole Oceanogr.
Inst. Coll. Repr., 1973, 529—536.

Fournier, R. O. Studies on pigmented microorganisms from aphotic marine
environments., Limnol. Oceanogr., 1970, 15, 675—682.

French, F. W,, P. E. Hargraves, Physiological characteristics of plankton
diatom resting spores., Mar. Biol. Letters., 1980, 185— 195.

Guillard R. R. L, Culture of phytoplankton for feeding marine invertebra-
tes, in: Culture of marine invertebrate animals., ed. by W. L. Smith and
M. H. Chanley, New York 1975, 29—60.

Gui'llard, R. R L, P. Kilham, T. A. Jackson, Kinetics of silicon —
limited growth in the marine diatom Thalassiosira pseudonana Hasle and
Heimdal (=Cyclotella nana Hustedt), J. Phycol., 1973, 9, 233—237.

Guillard, R R L, S Myklestad, Osmotic and ionic requirements of
the marine centric diatom Cyclotella nana, Helgoland, Wiss. Meresunters., 1970,
20, 104— 110.

Hargraves, P. E, R. R. L. Guillar d, Structural and physiological obser-
vations on some small marine diatoms, Woods Hole Oceanogr. Inst. Coll. Repr.,
1974, 3, No 3256.

Hoskaw, R. W.,, J R Rosowski, Methods of microscopic algae, in: Hand-
book of phycological methods, ed. by J. R. Stein, London—New York—Mel-
bourne 1975, 53—68.

Kornman, P. Advances in marine phycology on the basis of cultivation,
Helgoldnder Wiss. Meresunters., 1970, 20, 39

Labour, M. W. The planctonic diatoms of Northern Seas., Printed for RAY
Society, London 1930, 71—72.

Liewin, 7 C, R R L. Guillara, Diatoms, A. Rev. Microbiol. 1963, 17,
373—414.

Massuti, M, R Margal ef, Introduccién al estudio del plankton marino,
Pat. Juan &e la Cierva C. S. I. C., in Castellvi (5), 1950.

Malén e, T. C., The possible occurrence of photosynthetic microorganisms in
deep-sea sediments of the north Atlantic, J. Phycol. 1973, 9, 482—488.
McLachlan, J., Some considerations of the growth of marine algae in
artificial media, Can. J. Microbiol., 1964, 10, 764—782.

McLachlan, J., Growth media marine, in: Handbook of phycological
methods, ed. by J. R. Stein, London—New York—Melbourne 1973, 25—52.
Paashe, E., The influence of the cell size on growth rate, silics content, and
some other properties of four marine diatom species. Norw. J. Bot.,, 1973, 20,
197—204.

Parallel Plastic tank experiments with cultures of marine diatoms., U. H.
Brockmann, K. Eberlein, G. Hentzsohel, H. K. Shone, D. Siebers, K. Wand-
schneider, A. Weber, Helgolander Wiss. Meresunters., 1977, 30, 201—216.
Popovskaya, G. |, Diatomovye vodorosli v povierkhnostnom sloe grunta.,
in: Limnologia prideltovykh prostranstv Baikala, Nauka, 197.1.

Preparation on artificial sea water., D. R. Kester, J. W. Duedal, D. N. Connors,
R. M. Pytkowicz, Limnol. Oceanogr. 1967, 12, 1, 176—178.



26.

27.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Pringsheim, E. G, Manual of phycology, Massachusetts 1951, 347—357.
Proshkina-Lavrenko, A. J, Diatomovye vodorosli planktona Tchernogo
mori, Moskva—Leningrad 1955, 59.

Smay da, T. J., Growth potential bioassay of water masses using diatom
cultures. Phosphorescent Bay (Puerto Rico) and Carribean waters, Helgoland.
Wiss. Meresunters., 1970, 20, 172— 194.

Smayd.a, T. J, B. J. Boleyn, Experimental observations on the flotation of
marine diatoms, Il, Sceletonema costatum and Rhizosolenia setigera, Limnol.
Oceanogr., 1966, 111, 1, 18—34.

The cell division rates of some marine phytoplankters as a function of light
and temperature, H. K. Jitts, C. D. McAllisiter, K. Stephens, J. D. H. Strickland,
J. Fish, Res. Bd. Can. 1964, 21, 139— 157.

Umebayashi, O, Preservation of some cultured diatoms, Bull. Tokai Reg.
Fish. Res. Lab., 1972, 69, 55—62.

Werner, D. Productivity studies on diatom cultures, Helgoland. Wiiss. Mere-
sunters., 1970, 20, 97— 103.

White, A. W. Growth of two facultatively heterotrophic marine centric
diatoms., J. Phycol. 1974, 10, 292— 300.

Woxoniecka de Wachler, U., Eksperymentalne badania wptywu zwigz-
kéw pokarmowych na produkcje naturalnych zespotéw fitoplanktonowych
[Disertation work, IE PAS, Dziekanéw] 1979, 1—>107.

Yoder, J. A.,, A comparision between the cell division rate of natitral popu-
lations of marine diatom Sceletonema costatum (Grev.) Cleve grown in the
dialises culture and that -predicted from a mathematical model.,, Limnol.
Oceanogr. 1979, 24, 1, 97— 106.

Zgurovskaya, L. N, Vlianie dobavok elementov pitania na prorastanie
spor i delenie planktonnykh vodoroslei is donnykh gruntov, Okeanologia, 1977,
17, 1, 119—122.

Zgurovskaya, L. N. Vidivoy sostav i raspredelenie planktonnykh vodo-
rosley v donnykh ilakh Tchernogo moria, Okeanologia, 1978, 18, 4, 716—721.



