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C. wilesii

C. wilesii C. wilesii

C. wilesii

2.1.C. wilesii
C. wilesii
Harrison et al.(1980)
5 10 15 20 25 L:D=12:12

Ditylum sp., Skeletonema costatum, Chaetoceros sp.

2.2. C. wilesii

C. wilesii

250 2 GF/F
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Org-C Org-N
CHN - n=5
Murphy and Riley, 1962

Hurd,1973
Parsons et af,1984
2.3.
C.
wailesii
Stn.CW 1 Fig.1 12m
3 0,5,9 STDDO ADR-1000
Im Chla 90 Holm-Hansen
et al. TRAACS2000, BRAN RUEEBE
C. wailesii 150 pam
C. wailesii 11
2 7 cm, 30 cm 2 1
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== Nori Farm

13-1"[10‘ E

Fig. The map of sampling station
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3.1. C. wilesii

Table 1

Table 1 The growth rate of diatoms under various temperature.
C.W:C.wailesii, D.sp: Ditylum .sp, C.sp: Chaetoceros .sp

S.C: Skeletonema costatum

temparature( ) 5 10 15 20 25
CW. 050 060 08 181 113
sd 000 025 029 035 041
D.sp 000 090 263 290 251
sd ND 008 035 018 022
C.sp 035 08 169 196 3.02
sd 112 023 019 009 053
S.C 000 120 141 214 242
sd ND 012 017 012 0.09

3.1.1. Coscinodiscus wailesii

20-25 @] div/day 15
0.8 div/day 5 10 M =0.6,0.5
3.1.2. 3
Ditylum .sp: @] 0-2.90 div/day 15-25
div/day 10 @] 0.9 div/day
Skeletonema costatum: @] 0-2.42 div/day
5
Chaetoceros .sp: @] 0.35-3.02 div/day 25
5

3.2. C. wilesii
3.2.1. C. wilesii
210m  xX14pam 190pm =29
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Bienfang and Harrison 1984
293 pam 224 am
200
3.2.2. C. wilesii

36.0ng/cell

2.9%<10 pmd

Tada etafl. 2000
Mnabe and Ishio 1991
731+170ng/cell
864 +73.2 ng/cell

18.4+1.62ng/cell

Tada et al. 2000 244ng/cell
7.49ng/cell
731.4ng/cell 124ng/cell 18.35ng/cell
3.2.3.
Fig.2
2 85 cells/I
30 cells/I 2
DIN(Dissolved Inorganic Nitrogen) 2.14 paM Si(OH), 4.39 pM
N r 130 P r . ' -
Cell density =—® =Si(OH)4 —@=—DIN
80 | P 80 F
70 0 | N
s ~ / \
Zeo | 12 _ Zeor L] /
é or ~e— Temparature b g g4 F $ !
E 0 r \./ Cell density 110 E % 0 b o d \
0 | © N / :
1l 20 F e o
10 F 0k
0 — e — 0 e e e R e B

NDJFMAMIJJASONDJ

0

ONDJFMAMIJJASOND

200

124 +
n=5

41.0ng/cell

30

1 25

4 20

1 15

4 10

15

0

Nutrients (pM)

11

Fig. 2 The seasonal changes of water temperature, cell density of C.wailesii and

Nutrient concentrations.

C. wilesii
2002 11 2003 1
Si(OH), 5.6pM 2003
Si(OH), 17.2pM NO,

10

NO,
NO,

11

Si(OH), 3
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Si(0H), C. wilesii
1.1>10* 1.6><10° cells/m?*/day C. wilesii
DIN, Si(OH),
Fig.3 DIN p 0.1, Si(OH), p 0.05

2 ® DIN ——
2 180000 _
‘:é 160000 bk y—-244209x+160000
% 140000 R =059
T 120000 :
= 100000 | oo SIOH), — |
T oo ly =-20000 x + 197000
= B | R%2=0.7
2 60000 | kL
O 40000 F \\
- A
S 20000 F ® S A
% : A N .
m

0 2 4 6 8 10 12

Nutrients (UM)

Fig.3 Correlation between flux of C. wailesii and nutrient concentrations

4.1.
Skeletonema costatum Chaetoceros .sp
Ditylum .sp C. wailesii 20 @] 2.90div/day
C. wailesii 10-25 5
Chaetoceros .sp 0.35div/day
@] 0.55div/day

C. wailesii

2000 20 28
10 1/2 15 b 0.89
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C. wailesii  2-8
Nagai et al. 1996
,1995

4.2. C. wilesii

C. wilesii

Brzezinski, 1985 Si

(N:Si=19.4:52.9)

4.3. C. wilesii

C .wailesii

C .wailesii

Si

cells/m?/day

C. wailesii

wailesii

Value

Decreased Value

Decreased Value N

Removal Value

Fig.4

1600 mg/m2/period Si

C:N:P:Si 103:15:1:52
C:N:P 106:16:1
C:N:P:Si 106:16:1:15
Si
1986 C. wilesii Si
(N:Si=15:52)

DIN, Si(0H),
C. wailesii

Si

1.1><10* 1.6>=<10°
C. wailesii
N, Si C.
C.wailesii

N Si Remova

3800 mg/m2/period

800 mg/m2/period Si 3000 mg/m2/period
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< DV versus RV >

Decreased VValue Removal Value

DIN
600 mg

m?/periog

/m?/period

Fig.4 The estimated decreased value and removal value for N and Si

in the water column

N 50 Si 79%  C.walilesii

C.wailesii
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The mechanism of the large diatom Coscinodiscus wailesii bloom which
iIs harmful species for Nori (Porphyra) culture

Kuninao TADA

Faculty of Agriculture
Kagawa University

The large diatom Coscinodiscus wailesii is often observed and it becomes
dominant during low temperature period. C. wailesii is also one of the harmful species
that causes serious damage to Nori (Porphyra) culture in the Seto Inland Sea, Japan.
Therefore, the aim of present study was estimated the impact of C. wailesii during low
temperature period on the bio-philic element cycle in coastal water.

C. wailesii was cultured in the laboratory and the growth rate was measured.
The growth rate was varied from 0.50 to 1.81 day™ under 5 to 25 °C. The chemical
composition of C. wailesii was determined for C. wailesii cells which collected during
its bloom by vertical tow of plankton- net in February. C:N:P:Si mol ratio of C.
wailesii was 103:15:1:52. It indicated that Si contents of C. wailesii was about three
times higher than the average mol ratio of diatoms.

A monthly observation was conducted from November 2002 to December 2003
to determine the seasonal variation of C. wailesii density and nutrient concentration.
Cell flux of C. wailesii was also measured by duplicates sediment traps. Deployment
trap experiment was continually conducted for two weeks during low temperature
period. The flux of C. wailesii varied from 1.1x10* to 1.6 x 10° cells/m®/day and large
flux was observed under low nutrient concentration.

It was estimated that the uptake and sinking by C. wailesii account for 50% of
nitrate decrease and 79% of silicate decrease of surface seawater during low
temperature period. These results suggested that C. wailesii consumed the most of the
nutrient in low temperature period and has a great role on the bio-philic element
cycling of coastal water. C. wailesii has also high silicon contents. Si/N ratio in the
surface water decreased due to the large silicate consumption of C. wailesii. As a result,

it may cause the harmful dinoflagellate bloom in next spring.
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