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Germanium dioxide has been commonly employed by many investigators as a diatom-
eliminating agent for seaweed cultures. In fact, many species of diatoms are eliminated in
2-week-old culture by the addition of 1~5 mg/¢ GeO, to the medium, except a few species.
However, this germanium dioxide at more than 2.5~5mg/¢ also inhibits the growth of all
species of brown algae examined, although not that of other species belonging to the
Chlorophyceae, Rhodophyceae, Dinophyceae, Haptophyceae and Chrysophyceae, excepting
Peridinium sp. (Dinophyceae).

It is currently known that germanium inhibits silicon-uptake in diatoms, but in brown
algae a germanium toxicity is not effective on the silicon-metabolism, because they do not
require silicon for the growth. At present the only possible saying is that germanium
dioxide should not be used to remove diatoms in brown algal cultures.

Masakazu Tatewaki and Makoto Mizuno, the Institute of Algological Research,

Faculty of Science, Hokkaido University, Muroran, Hokkaido, 051 Japan.
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Table 1. Effect of germanium dioxide on growth of diatoms. Growths
after 14 days are shown in relative growth unit (%) to control
(PES medium without GeO,)
. mg GeOy/4
Species 0.1 05 1 5 10
Achnanthes brevipes var. intermedia 99 5 0.6 0.6 0.6
Chaetoceros simplex var. calcitrans 2 0.1 0.1 0.1 0.1
Gomphonema kamitschaticum 94 1 0.8 0.8 0.8
Licmophora gracilis var. anglica 92 1 1 0.5 0.4
Licmophora tenuis 7 1 0.6 0.4 0.4
Licimophora sp. 94 2 0.5 0.5 0.5
Melosira nummuloides 81 11 3 3 3
Navicula sp. No. 1 6 1 1 1 1
Navicula sp. No. 2 98 2 0.5 0.5 0.5
Phaeodactylum tricornutum 99 87 33 4 2
Table 2. Growth recovery of various diatoms inhibited by different
concentrations of GeO; for 2 weeks (from 1 month-old-
cultures grown in GeOy-free media)
Species mg GeOy/t
0 0.1 0.5 1 5 10
Achnanthes brevipes var. intermedia + + + - - -
Chacetoceros simplex var. calcitrans + + + + - -
Gomphonema kamtschaticum + + — — — —
Licmophora gracilis var. anglica + + + + + —
Licmophora tenuis + + — - - -
Licmophora sp. + + - - - -
Melosira nummuloides + + + - - -
Navicula sp. No. 1 + —_ - - - -
Navicula sp. No. 2 + —+ + — - —
Phacodactylum tricornutum + + + + + +

+ : growth observed and —: growth not observed.
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Effects of germanium dioxide on growth of algae belonging

to various classes (from 1- or 2-month-old cultures)

Species

mg GeOy/l
1-25 5-10 20-30

Chlorophyceae
Monostroma angicava
Ulva pertusa

Phaeophyceae
Pilayella littoralis
Ectocarpus siliculosus
Sphacelaria radicans
Desmarestia viridis
Scytosiphon lomentaria
Petalonia fascia
P. zosterifolia
Laminaria japonica
Undaria pinnatifida
Fucus evanescens
Pelvetia wrightii
Sargassum thunbergii

Rhodophyceae
Dumontia simplex

Palmaria palmata

Antithamnion glanduliferum

Antithamnion sp.
Dinophyceae

Gonyaulax catenella (F.)

Peridinium sp.

Prorocentrum micans
Haptophyceae

Coccolithus sp.
Chrysophyceae

Paviova gyrans

|
|
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|
+
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—: not inhibitory, F : slightly inhibitory, + : inhibitory, # : very inhibitory.
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Figs. 1-3.

Laminaria japonica, from 2-month-old culture.

1. Many sporophytes produced on gametophytes, grown in control medium.

2. Dwarf sporophytes produced on gametophytes at 2.5 mg/4 GeO,.

3. Short

filamentous gametophytes at 20 mg/¢ GeO,.

Pilayella littoralis, from 2-month-old culture at various con-

a, control: b, 0.1 mg; c, 0.25

mg; d, 05mg; e, Img; f, 25mg; g, 5mg; h, 10mg; i, 20

Fig. 4.
centrations of GeO; (mg/4).
mg; j, 30 mg.
Figs. 5-8.

Scytosiphon lomentaria, from 1-month-old culture.
5. Many cylindrical thalli produced on crusts, grown in control medium.

6. A

few cylindrical thalli produced on a crust and prostrate filaments, at 2.5 mg/é

GeOz.
GeOZ.
Figs. 9-13.

9. Embryo grown in control medium.
apical necrosis (breaking). 11. Embryo at 10 mg/¢ GeO,.

embryos at 30 mg/¢ GeO,.
Figs. 14-15.

7. Short prostrate filaments without erect cylindrical thalli, at 10 mg/¢
8. Small masses containing very short filaments, at 20 mg/¢ GeOs,.

Fucus evanescens, from 25-day-old culture.

10. Embryo at 5 mg/¢ GeO,, induced
12, 13. Breaking

Fucus evanescens. Growth recovery of l1-month-old embroys

transferred to GeOy-free medium, after inhibition at 10 mg/é

GeO, for 25 days.
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T20% AREA LTTL C A ER Shis
3) MEICHTS GeO, DERAE LHERIE EDBR

HEHoLRCRIFT GeO; OIREFRIL, &L
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Whdy Ge 1 mg/l (5GeO, 1.45 mg/é) THERIT
AL, Ge 3mg/l (5GeO, 4.35 mg/d) Tix, Hic
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ZEERLTV D,

— FHEFEL, Si01~10mg/¢ (=Na,SiO;-9H,0
1~100 mg/4) DREF T, Si LR MOBE LEE

ar (-o-) no additional Si

(-e-) with 5mg Si/l
3F X=%  (-x-) with 20 mg Si

0 X

0051 2 3 4 5
Germanium (mg/1)

= Maximum lengh of erect thalli (cm)

. 16. Growth after 1 month of Scytosiphon
lomentaria in media containing various
concentrations of Germanium (as GeO,)
with and without Silicon (as NaySiOj-
9H,0).
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