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Phytoplankton Response to the Enrichment with Steelmaking Slags Observed in Large-volume Outdoor Tanks:
Change of a Phytoplankton Assemblage in Abundance and Taxonomic Composition

Yasue NAKAMURA and Akira TANIGUCHI

Synopsis : In two series of the culture experiments to observe responses of a natural phytoplankton assemblage to enrichment with different steelmaking

slags, de-Si slag and de-P slag temporal change of the assemblage in abundance and taxonomic composition was recorded. Phytoplankton

chlorophyll @ and abundance of diatoms attained their maxima on the 13th day in the first series, whereas on the 5th day in the second series.

Among diatoms Skeletonema costatum was benefited most strikingly by the enrichments, particularly with the de-P slag. After the maxima,

phytoplankton and diatoms as well readily decreased without forming a stationary state. Such a rapid initiation of decrease might be cased by

the following three reasons, which were not directly caused by the slag enrichment. 1) Grazing by microheterotrophs such as amoebae, 2)

physiological death caused by severe nitrogen depletion, and 3) sinking accelerated by coagulation with, fibrous exudate and filamentous bac-

teria.
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Fig. 1. Temporal changes in abundance of
(A) total diatoms, (B) Skeletonema
costatum, (C) Thlassiosiraceae and
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and enriched tanks with de-Si slag
and with de-P slag during Experi-
ment 1.
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Fig. 2. Temporal changes in abundance of
(A) Euglenaceae and (B) Prasino-

phyceae in control tank and en-
riched tanks with de-Si slag and
with de-P slag during Experiment 1.

Fig. 3. Temporal changes in abundance of
(A) total diatoms, (B) Skeletonema
costatum, (C) Thlassiosiraceae and
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enriched tanks with de-Si slag and
with de-P slag during Experiment 2.
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Fig. 6. Comparison of temporal changes in
abundance of total diatoms and Eu-
glenaceae in control tank and en-

riched tanks with de-Si slag and
with de-P slag during Experiment 1.

Fig. 7. Taxonomic composition in abun-
dance of the phytoplankton assem-

108
108 —#— Total diatom
—e— Euglenaceae
4
;‘ 10
2
@
o 102
1 T T T T T T L T
108
108
g 1041
£ "
@
© 102 ¢
1 T T T T T T T T T T T T T T T
0 2 4 [} 8 10 12 14 16 o 2 4 [:} 8 10 12 14 16
Day Day
Experiment 1
Control
[ﬂ:ﬂ Others
c E] Other diatoms
=
'T'; Tortal pennates
o
[}
E Thalassiosiracrae
[x)
l Skeletonema
de-P Slag
<
2
per
B
=]
a
€
o
x|
7

HLLTOT A= NORENZ OV TOREH A D LD
T, SHRINEVPLETH S,
3.2 IS N OBERBE

81 [ EBROBEIIZ N T T v o L VIR
<, Prasinophyceae 7% 20 cells//, Euglenaceae %* 30-130 cells//,
FEFEHRIAY 120-740 cells/ IR 1§ & a0 o 7o FERAIM,
EEEREI IR IE IR 23 b o 7248, fliop 2 BRI E B ICHRE L

=D TFDOEEEILE, - 72, ERPEICEEFAENL,

FHCOHSEEOMMIZBEE TH O, 5SHHDRIHIZ90%
B kIt o7, Zhid, Euglenaceae & HEEEMHD
PREREDENHL DD TH S (Fig. 6). BT 52
by TIEER AR E N, TORITIEREICH L5
72 X702, BHTAREEO 7 X —/VERBHEEI N, TO
iz 75 v 2 PV EAEBRELTOWEREDE B H72h,
ZOBIIHEETH 572, 200umE WA 5~ o a @7
v abvid, EOEBRXIZE VLTS 1000m/DRAKIZIE
R h?, ENRABIEAEThREIAZEDLHIT SN
%,
Hmd i, 2@ E S ERVHIIONRBERESRE S

70

blage in control tank and enriched
tanks with de-Si slag and with de-P
slag during Experiment 1.
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tanks with de-Si slag and
with de-P slag during

Diameter Experiment 1.
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CENTRICAE
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Fig. 11. Scanning electron micro-
graphs of species of the
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LT, BRRKREE KDz, ZORE, Skeletonema ¥ & pgicell, D A Z 7 7 EHIMIX Tid25.8 45 & U 37.8 pgleell &
U Thalassiosiraceae D R BB IZ, XTI I Fh 125 Bolz, AZ77HMXERZBD A X 7 7 BMEX TO Co,
5 LU 32.8pg/cell, BEEER 7 7 RIMX TiX 16586 L 1U835.5 ENKENP 5722 LR LTS, MuggliZ'iZ, fubH
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KRBR Y 2 TBBREA-ARED T 7 v o b Y BEOERZ 5 RN 5 HEEINE

| PENNATE |

T T o b BHEOR & EREREL

Prasinophyceae Euglenaceae

Choanoflagellate

Fig. 12. Scanning electron micrographs of the
dominant species of pennates and other
tax. Scale bars 10pum (A-C, F), S5um

S Actinocyclus sp. RN 7" b ¥ Emiliania huxleyi i3 Fe
BARZT D LRI BB L|MEL TS, A
BORERIT, X7 7 BIFEOFEIR D Skeletonema 5 & U
Thalassiosiraceae D Ak fE 4 K E < T AR ELHL T
WaHZEERLTNS,
3.4 EETTFIAMEIC L HIREE

Skeletonema J& (Fig.11-H) 1315056 %5 Z IIA<HIS
NTBDIZH LT, A7 T Thalassiosiraceae & 5 VM3
PHRHEEE LTIRHCZ L0 2 00RICIIEKOME S
BEhTnws, L2rL, ZORELEVFEMSTT S DId
Wz DT, EETFAMBITHE L /- (Fig1l), ZOHRR,
AiEIZIE Cyclotella striata, Thalassiosira minima, Th. rotura,
Th. stellaris, Th. tealata, Th. allenii, Thalassiosira spp. D& £
TWBZENHBAL, /2, MlEREEEIXIZELL &
WA, REIOREABLL 72, PIRBERICEZSROEHLE
FhTnz=3, Bh L TW2=0I3, NBIZ Pseudonitzschia
pungens, Cylindrotheca closterium X Amphora sp.T& 0 , fil
{2 Thalassionema nitzschioides, Amphiprora sp., Nitzschia
spp., Navicula spp. WEER 17z (Fig.12)e 7 SEM Tigin
L BISR T % 2\ Minidiscus sp.7s £ O WU/NEFERE (Fig.
11), ¥ K URBEREHEEHRTH 5 Choanoflagellate & BI%<
Ihiz,

4. £&OH

REBROBRIIZ 7 7 IRIMMEELE & < IZ Skeletonema
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(D, E, G-1).

¥ & O Thalassiosiraceae DIEREIZ X L TR TH 5 Z &

ARL7z, 2007 4 VBENRYE — 2% L - RasICK
T A= EDOWN R REEDHFIE,

T?é”wu D,
CNRZICEBWMTS v o b O, 3), BEDIC

HXD;&&#’L“(@(%F&M kBLELZON, 27 THRMAERE
MaRETE Vel h s,

ZOMEETICH0, EERETHMEOBRRIZFR
U ZHIin e 220 22 BACR A R e RHE BEERVR R ICJE <
LR L By,
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