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Abstract

Purpose of this study is to inspect the effect of algal bed creation when the fertilizer unit (Steelmaking slag including the iron
content and humus soil made of wood tip are filled) applied to sea area. By the experiment that fertilizer units were buried in the

shoreline in Oct. 2004, the following result was confirmed.

1) One year later form starting this experiment, algal bed of the Laminaria religiosa is confirmed. And the Laminaria
religiosa in the experiment site was about 226 times the quantity of Laminaria religiosa in control site.
2) The durability of effects on creation of algal bed for three years was confirmed by monitoring for three years until 2007.

In addition, the creation area of the algal bed is spreading more.

Furthermore, additional experiment that fertilizer steel-boxes were sunk into the sea was started from 2006. In 2007, the
Laminaria religiosa in the experiment site was 18.5 times the quantity of Laminaria religiosa in control site, and the supply

such as the iron content was confirmed more.

By the above-mentioned result, effect of the fertilizer application on creation of algal bed became clear.

1 S

OREOWEE, &0 b AbEE B AR ORIz
TIE, 2 TR F U FEOR RN EE TE RV
BElF EIREN D BA Y AT L ISR O &0 9 A
MExZ H7-5 LT3,

BEBET 1T, WKIRD ERHS, U= EOBE R &V
ST#HBERMEA L TRAET A EEZLNTEY, P Y %
FZONWTIFEZEICEH I WEEZ AT 2 Hie, A%
By & EEEERER T 5 IR, Hix OXIERBEINA LTV S,
S BT, ALHEE B AU OBEEE R Tl KB TH HH
Bt OB TS0, HE M, BHOARICMNERERTH 58k
4y DPEEEDRRIRITAR < 3 T O BER T DS REE 1 i~
BERIFL WD AR O LRSI TN D,

ARG TN T, B EDOREROREIE & 2 2 7 EOWE
ABORREFE L T ALE BT SREOWHE CIX, &
EHYTH LU =OREIZIZ LTV ED, Y
U COWRET T, S0 EOMER IR & 722 2 WHE
PEREZ BbNTZ, DI, BIROEFTICHNAL INDHELTD

TEREIL, — BT K ISR 5 itk L B X b D03,
Z O ZAMERITHEAK P OWEFIRFIZ L 0 ECHI EMERICEE
ILENTKEIEHae A RELTUELTLEY 20D,
BTSRRI T O T I, WR~O G, HiC
RIF A8 2 WIS E RIS (40 SR EE R
RA v FThHoTz,

AW T, ZMMighx £ < AT 2 R M2 Z 7 (DL
THEAAZ 7 LMET) & BBAMT v 7 &S TS L
T NTIERE L 208G LT B i B & | Wl ~8k 5y % fik
L. BB TG (2T BT DRI
T, FEMEREREZIT-> TE L,

T 2T, AR 16 4F 10 A XY AbHEEEEERTIC THEM L
WD B FERICOWT, UL FE2#E 5,

O ITHAEHERMEIEER TOSERICES ERIT=4 Y
VN X D BE R A B O Rk TR A S R CERE 16
410 BICEBRXERE)

@ ME~OMBMEIER v 7 AT L D MRS O



SRRE R (GERK 18 4F 10 A I EBRXEE)

7d . ARTFHEIZERIZ I THERR L 7o i it il R & A
L DBERIZOW T, I TR R R T TETH 2,

B AR (B IAS) oF 5O FEEMEICOWT, FEiE
WIZBIT 2 AKEHFAEIT L0 et

B K ERICE D, o ar T AEFRED R X
VEF A T = X L OFE

2 SofteERE==y b
2.1 LGB

FMROBEELPIFET DI & | T E A FET D
TAmERAREA L, Bfkloxt L CRERN e T Mgk ik S
nr-gmEwE (LLF, Mg siR S 59) ) 2K
L., WIS %20 L Ogicfia shs o mEICER L,
FRoHERER B & LTI, BEAM T v 7 R S S T AN LA
Tl TigkAE L EETHMMA T VT EEHE L TREED L
gkt =y b UT2=y FEWKT) 2HEHTH &
E LT,

TATEM ) 3, (K2 EDOREAM BT v 7 2R
PEAMEE CHRBEDM L2 b DO Th 5, EFFHRERICHEHA LZA
TS i3, FEEEEE % 50~60°C, FEEIRIZ /3 » HE L
THEGEL7ZHDTH Y . NAGOYA VEIC K BRI L v |
2,000ppm HFE Y OFENEENTND Z ENRFER I TN
ZDO )

BUEHR Z 7%, SRk A RIS 2 BRIC 38 43 2 Bk eRmI e
WMTh Y, ERHRERICHEM LR T 7 BB ias R
BIgkArE) ORESYIE. Table. 1 IZRTEED THS, HEHA

Tablel Component of Steelmaking Slag(%)

Compornent | CaO | SiO; |Al,O3 | MgO | MnO | FeO |Fe,03| P,Os | T-S| F

Content | 41.2 | 20.8 | 2.09 | 2.26 | 2.84 | 21.9| 4.32 | 3.08 | 0.24 (0.03

F 7V, REROEAMIZEERTEOEFRIEm (Zla=
3CINFRED) & &b, BESITKRT D MBI m AR
Thd, 7B, HEEE AW 8ORHERICE Y | #E
W C O FERRIE OB X D28 ORI 90 H AR
WL —ETHY, TOBEHHEET 2.5~5.8X%
10%g/g-slag-day TH D Z ENERENTWD, ¥

2.2 =y 5D MHEEE R

AT 7 e NTEELOREY LR =y FO
MEAE IO W TIE, ERNRBRICE Y, IRETHZET
BUERHA Z 776 OSkOFRH &, Tl Algk v & Kigic
BN 2 Z ERbho T\ 5, 2EROEHEIC T 5 gk
WHEOLRZ, AT 7 OHOBAICIZRN 5% TH DD
WXL, AT & OIRBIZEY 30~40%I2#hn+ 5, @

Nk, AT LEORAEN., ShoRHORE, B W
WIPIREE DRI L THEEE X v, Ziu, Aligk
DAL L OBRWE LR 2R L CRElkd 5 &
WO BRI JAUEHBAR FRECTH W, ERRIC L - TH, Al
Bk L EEWE & OB OFREMEN TR STV 5,

3 FEHMIREROHE
3.1 FEBMERIZOWT

AeifE B B R SRE OYERNC THEM L7, MRk, ki
2% 200~500mm FEE DO FE A TR ENDBEDOUEETH Y |
TTREEL 0 Ml 50m FREE & Tk, KEN Lm LN TH D, 72
B, FEBEFANEL, EAOKESDNAKBEICEDIIRILT

»-7-, (Photol)

-ﬁ )

Photol The bottom of the sea before experimen
(25m form the shoreline in Jun.2004)

3.2 EBRERORE

SERR16 410 Al ITIHEic =y R+ 2 ERX (T
RRECHER AN FEBRIX) &R E L7, £7-. ERL184E 10 HIZ
X FERSROFEMREZ BN E LT, ITROALHE N~
90m D HIITHBEGEAR AR » 7 A2 (IR D DIEED T2,
B IR = FERED b D) Tk LImFERK (L
T, SHEGEIE AR » 7 AR FERX L IES) Ak Lo, R
X O EYEX % Fig.l (o, EWHERNE Fig.2 (277, LA
THZ, MEBRKOREIZ OV TR ZR 5,

3.2.1 JTIREHEEMEICEBRX (FRK 16 4F 10 HRE)
TR = = » &2 35% U, Z ORim i AR 2 5%
72 o0FEBRKX E | 1 SO ZERE L,

FRX AL, BUHR T 7 L NTEH A28 1:1 T
RBAELIELOZY U 7MEROKIZANT-=2=> b
(Photo 2 #ZMR) 23, = L THERX BIZIX, &HAT 7D
HER UL YT IO RIC AN =y PR ER S
N5, 725, EBRBARKIN R D70, R SCZiTak
RELERIRVD, FEREBRMEIOMIZG, BHA T 7 L%
BT 2SR L1 TIRAE L b 0%, FE16 10 A
EBRXF & LTHERKA L BOPFEHICHEZE L TW5D,

F:artilizer unit
Photo2 Unite A

Steelmaking Slag + Humus

o=y FOHFIL, ITHICH - T, B ImXEE 0.8mX &
X 26m OEEWHIL, T ~KFE=2=v b ($03mXx
L2.0m) % 3 %IT 39 AL, #YE 0.5m THORETZ
L TiTo7=, Photo3 |[ZHFREFDIRNEEZ TN, ZDE
BHinbbbnd & oic, ERIEEOWEF T ERA TS T
BO., AiEEREEKL TN, Lo T, 2=y M DBIEH
L7=g i, IRk Z 38 U CRimERIC AR I s n s &
HEH =iz,

., ERXKB XU OMIZ, ZERXLTH DRV X
5. 108m DR £ > T, F2, EBRXALF F &
B & D& Z4LZ41130m & 135m ORIFEZ % 1T 72, & 51T,
WL OREEOHFMEBBAR L LB LI L,



265m

P
108m 130m 1
< ’4 >< = < 55m
80m
m o \
— B i ) Comtrol O _ir22m
Measurement|point 22'@7 Site @ @ —
(Slag+Humus)
Measurement line Fertilizer steel-box were sat iff Oct.2006
50m® / ®
[} [}
[} [}
: ! 90m 91m
25m 1
|, Sea
10m ,

(Slag+Humus)

(Slag+FishMeal)

(Slag only) ~ Coast (Round Stone)

Dike

N

J

Y
Fertilizer units were buried in Oct.2004 (Site A,B)

and Oct. 2005 (Site F)

Fig.1 Ground plan of at-sea experiment

Dike
Shoreline
Site@ Site *
g —05m/
1.4m 1.0m [0¢0)
7 unit
-2.7m 2.2m (¢ 0.3m X L2.0m 39 pieces)
< >
22m 90m
Fig.2 Cross section of at-sea experiment

Photo3 Situation that fertilizer units are buried
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Photo8 The bottom of the sea in Jun.2007
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Table3

Result of monitoring by Quadrat Method for 3 years

Jun.2005 (Im X 1m flame) (g/m? '@
Position| Control Site A Site B
Kind of Seaweed 3m | 5m | 10m | 25m | 50m | 3m | 5m | 10m [ 25m [ 50m | 3m | 5m | 10m | 25m | 50m
Desmarestia ligulata 12 | 425 | 670 | 1100 | 115 | 26 | 160 340 | 5 30 | 30 | 30 | 465
Nemalion vermiculare 10
Dasya sessilis 100 25 | 40
Scytosiphon lomentaria 25 35 32 30 | 160 | 25 32
Ptilota filicina 20 160 | 30 5 35
Desmarestia viridis 110
Laminaria religiosg 20 | 15 465 [2,390(2,491]2,300 1,250/1,000| 70
ochotensis 150 | 75 35 135
Chondrus yendoi 40 1 25
Laurencia nipponica 10
Chondrus ocellatus 15
Delesseria serrulata 50 1,100 306 35 35
Chondrus pinnulatus 5 35 10 10 18 40
Gelidium elegans 250 | 370 | 750 | 100 400 110 185 | 745 | 430 | 35 | 400
Chorda filum
Carpopeltis affinis
Ptilophora subcostata
Fresh weight of seaweeds 267 | 880 [1,521|1,335|1,215| 491 |3,435|2,656|2,857| 316 | 203 | 940 [1,945[1,125|1,002
(bottom : Average of 5 points) 1,044 1,951 1,043
Fresh weight of Laminaria 0 [ o [20] 15 | o | 465]2540[2,566[2,335] 0 0 [ 135 [1,250[1,000] 70
(bottom : Average of 5 points) 7 1,581 491
Jun.2006 (0.1m X 0.1m flame xX3) (g/m? ™
Desmarestia ligulata
Nemalion vermiculare
Dasya sessilis
Scytosiphon lomentaria
Ptilota filicina 2,900
Desmarestia viridis
Laminaria religiosq 15,16732,33313,767| 5,000 |28,333(24,500|43,333| 9,667 |39,000| 3,600 | 14,367
ochotensis 4,933 33,333|33,333
Chondrus yendoi 200 11,133
Laurencia nipponica
Chondrus ocellatus 867 367 2,233
Delesseria serrulata 3,433
Chondrus pinnulatus 2,833 2,833 867 |[1,0433
Gelidium elegans 1,933]1,100 2,233|1,400 867 | 767 |7,033|2,333| 6433|2933 (1,133
Chorda filum 100 433 6,367 400 |1,333
Carpopeltis affinis 500
Ptilophora subcostata
Fresh weight of seaweeds 4,866 [16,46734,333/17,100| 5,133 | 6,833 | 33,633 |58,700| 77,433 |16,700| 47,700 (12,266 | 17,700 | 3,333 |13,866
(bottom : Average of 5 points) 15,580 38,660 18,973
Fresh weight of Laminaria 0 [15,167]32,333[13,767] 0 [5,000][33,266]57,833]76,666]9,667 39,000]3,600[14,367] 0 [ 0
(bottom : Average of 5 points) 12,253 36,486 11,393
Jun.2007 (0.5m x0.5m flame) (g/m?)
Desmarestia ligulata
Nemalion vermiculare
Dasya sessilis
Scytosiphon lomentaria 92
Ptilota filicina
Desmarestia viridis 208 984
- religiosa 1600 | 6800 3140 | 284 | 6960 {10000 2400 | 2000 | 4000 |12400| 620
Laminaria -
ochotensis
Chondrus yendoi
Laurencia nipponica 420
Chondrus ocellatus 44
Delesseria serrulata
Chondrus pinnulatus
Gelidium elegans 1424 1256 48 104 | 372
Chorda filum
Carpopeltis affinis 624
Ptilophora subcostata 12
Fresh weight of seaweeds 2048 | 464 | 1600|7008 | 0 |[3244 [1540| 6960 |10048] 0O | 2504 | 2372 | 4000 [12400| 1604
(bottom : Average of 5 points) 2024 4358 4576
Fresh weight of Laminaria 0] 0 [1600]6800] 0 [3140] 284 [ 6960 [10000] 0 | 2400 [ 2000 | 4000 [12400] 620

(bottom : Average of 5 points)
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Photo9  Situation of experiment block (Site) in Jun.2007

Photo10 Situation of control block (control®) in Jun.2007
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Table4 Result of monitoring in Jun.2007  (g/m?)

Experiment Site Control
) @ ) @
Laminaria religiosa 10,000 | 13,200 1,200 8
Petalonia fascia 48
o | Scytosiphon lomentaria 100
% Seaweeds total 10,000 | 13,200 1,200 156
3 bottom : average of D&2) 11,600 628
Only Laminaria religiosa | 10,000 | 13,200 1,200 8
bottom : average of D&® 11,600 604
Sea urchin in flame 2 2 1 2
Fe dissolved (1 g/L) 15.8 — 1.6 —
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Fig.6 Relation of Fe dissolved and wet-weight of seaweed
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