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5

water guanlity.
may be
exchangenble form, bound in non
present in scluble

Theilr mode of exister

other will Dbe s3p
iz of paramounit intevest in the studying of phenomena re=
inted to absorption of substances by organisms, This is
indicanted in the fact that the presence of ons ilon an
tho modium way affoct the.sbssrpbtion of another ion,
for instance that under corvesponding eonditions gene-

rally the uptake of radioaptive

isotopes by aguatic
plants from soft water is greater than upbake fro
wators

The river Nitelw flows gently through a landscape of

gneissic and plutonic rocks covered chiefly with glaci-
filuvial and morine deposibs of sand and clay; the latter
©

quantity. With respect to the metooro

&'?“

being of greatest
iogical conditions an annual average downfall of 840 mm
and a yvear medial temperature of + Egggﬁ gi?@g’ya?%ﬁﬂﬁeﬁﬁ
hygrotermic fTigure o val The final community in
the ecological succession of vegetation in the region

beinz coniferous fores st,

b3
solve small guantitiss only of inoerganic substances, As
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of the river v ~ after e g with various combins
tions of The resulis so o

obtained

The intention with these experiments are twofold, they

abjests in tryving out dwportant metbhods and gives an

duction te the work with the uptake of radicactive isc
topes by organisms in the Tirst trophic level of the 1

tional effort was planned in two

undertaking was direcied towards

tatively mest important componsnts in the
rop of phytoplankiton in the lower part of the

telv ars representatives for the classes

ceac and Schizophyvceas. During the summer and

1958 fairly high population densitles of species

in the orders Chlorosccoales and Hormogonales appeared

guickiy and persisted for weeks in the water masses.

Selenastrum capricornutum and Pscudanabaecfia Sp.,; both

aigae exerting at times a2 wajor ceontrolling influsnce

»f the phytoplankton community by‘virtue of their nusbe:

#,

ers chosen as objiects for the sxperimental works

Selenastrum capricornutum Printz. The s

o
e
o
o
s
&
h
)
£
by

exporiments was isclated from a net-sample
river when the species was predominant. Thi

growing very well in ordinary mwineral solutions used

%ﬁzischég Sclenasstrum capricornutum can 1%

stly autotrophic conditions. It is, however,

[

tested 1T the growih can be stimuiated by admixturs

of organic substances, Vhen liguild media is used subegul=
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LEY, 0 me/l

59,0 ¢

31,0 ¢

25,06 ©

21,2 ¢
In addition:
To-Komplexon ITT 0,5 mg Fe- ' /1
Gaffron trace ele~
ment sclution 4,8 wi/1

This solution has previcusly been used in American lobo-

In preparing the nutrient

mediun we experiencs in connection with the

£
g
el
e
oy
b
<
-
el
b

auboclaving, that was 2 tendency of precipitation of
phosphates. To avoeid this and teo get a really satisfincto=
rv medium o special procedure for the preparation was worked
out., The difficulty was setiled by the use of distilled
T or dissolving the

ater saturated with carbon dioxide
ta

£
different substances, and then establish defined conditions

for the auboclaving,

In all the experiments culture vessels made of glass of

"'”3
o]
2
£
™
2]
it
s
ot
et

weye ewplo v@dé Mostly Evlenmever Tlasks of
volume 750 nwl served the purpose. They were stoppered by

a foliage of aluminium and moreover covered with halves of

The algse were grown in artificial light illuminsied by
fiu@fescgﬁk lgomps,. The 11 e the culturse vessels
represented round about 104
inn the roowm where the oultl

s e
. betwsen 2L = 2370,

The growtn of oy
tions of popul and
determinations of imporitant chemical changes in the nubtrient

popu-



iation of Selenastrum capricernutum in a laboratory culture
in figure 3. Turbidity is used as & parameter
for the growith. The relationship beiwesen cell number and

nstrated in the graph in figurs b,

It has besn necessary to work out n method whish makes 1%
possible to use an opiic meocsurement of the alzal popula-
$ion to express gravimetric relations. The determination
of turbidity was found usable. The following table and

the graph in figure 5 gives an example of the resulis,

Gravimetric determinations of Selenastrum capricornulum,

Wet Dyv weisht Ash wediszht i Units of turbidity
%;;??§ me/1 geszeizht mgi& g?iigeigh% noe 107
298 5,3 1,8 0,35 £.6 1, 0L
359 | 6,3 1,8 0,5 7,9 -
Lgé 11,7 2.k - = 1,62 )
967 | 20,2 2,1 | 1,3 6,4 3,42
193 | 26,7 1,8 1,7 G,ls L,80
1762 38,2 2,2 2,6 6,8 -
1920 | 38,4 2,0 2,5 6,5 6,20
2413 | 40,5 1,7 Qgég} 5,9 7520
2989 | 53,6 1,8 3,6 6,7 5,00%7
3193 | 68,671 - 2,1 5,5 8,0 9,80
LE93 - - - - 1h, 00
b7z | 77,5 | 1,6 5,7 | 7,3 ;zghgxg

Values marked with asterisk not used in drawing ths

colibration curves.

In order to obtain larger yield of algae for managing spe-
cianl problems a growih unit for %This purpose was adapted.
This unit is shown diaz a@ﬁa' jeally an fTigure 6. A short
explanation is ﬁ%ﬁ@éﬁ&?yg The culture vessel to the right

n the Tigure is = 10 1 glass vetort containing uzual
n




©

fluorescent 1z ?s@ Factors of the chewmical milisu in the
culture vessel can be regulated through adjiustment of the
content of carbon dioxide in the solution. YWhen the gas

&
is distributed to the culture liguid the pressure iz mea~-

ol

sured manocmetrically and the volums controlled by use o

b
3

a flow = wmeter and a osheck-watch., The growih of alzn
this unit is followed with systematic determination of
hydrogen ion concentration and electrolytic conductivity
measurement, and pH 1s continually held in the interval
7=8 with the carbon dioxide aémigtm?g@ In this way =a
stable culture is approximately es% blished with & popu~
lation density of rvound about E%g celis/1. The cultures
usually reached their eguilibrium population within four~

teen davs.,

2.3, TIoportant chemical and radioc-chemical methods

-

2 and Us nave bsen used to study the uptake of radio-
sctive cesium and phosphorus in the twe algae Selenastrum

copricornutun and Pseudanabaena sp.

?3,?@

kS 2 3 2

Cs was chossen asgs & representative of the cesium—iso~
Is

topes. O 134 has & half 1ife of 2,3 vears and emmits

g

heta~particles with an enerzy of 0,63 Mev {72 ~ 75 %} and
5,09 Mev {24 ~ 28 %}, and zawma rays of mainly 0,60 and
0,79 Mev, This is very econvenient since both the bebta and
gaoma emmission can be used for the detection and measure-

134 . ) 134 o

ment of Cs « Approximately Eg&a of Cs s as CsCl, is

added to each sample, the CsCl has a specific activity of

- 13k .
50 me Cs™” per gram of cesium, thus eonly 29;ug of inac~

tive cesium is added together with ths radiocactive wmaterial.

P is o purse Deta~emwitting isotope, with E max 1,7 Mev,

- 32 5 -
The P iz apdded to the sawmples from a neutral solution of
orthophosphete. The phosphorus has 2z specific activity of

o3

100 me P° Iz per gram of phosphorus, so that only Zﬁ;ug of
phospher is added with the radicactive material. This
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zrowth of algas.

o
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o

mary 3vd = HMarveh 2nd, 1960, Varisticns in the eule

1

related with

storage and

]
n of ﬁ%ig%

o
and P by Selenosirum capricernubtum in a lenz period

13k

Marech 28th - Anril 7ih 1T9E0, Absorption of (s and
32 .
P by Selenastrum capritornutum the first 24 hours

1
after contamination with the radiscactive substance.

2nd. - May 16th 1960 and June 10th = June 24th 1960,
32

. N 10 .
sbsorption of Os and P by Pseudanabaenz sp. the
first 2L hours afier contamination with the radicactive

substance.

June 1hth ~ July Sth 1960,

2 magnitude of ths conpo=
s

nent processes adsorpiion and intrability in the pheno=

13k 2

" . P 3 .
menen of absorption of Us and P by Selenastrum

capricornutu

resultz sc far obizined are instructive. But perhaps

iven us in the varlous fields of work necessary

te master in approaching the realization of the aiwms pursued

in this project.

The experimental plant.

The plant consists of two major parts

and the well system. TFor the rvelative arran:

i

se

ystems in the actual situation Ffigure 7 Zives an 1lmnression.
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Relation beiwesn we
of Selenastrum capricornutum ¢
of the cuitures.
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of apparatus used for mass-culture

of Selenasirum capricornutum. Explanation see text.
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2°Bulldog 4" bolier 22 cm lange
292" firkentede vaderlagsshiver
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