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Bioassays of Water Absorption Additive for Highly Hydrous Soil
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I. [FC&HIC

2011 O RFBEIE B HE R T I BEITOFHKI - T
PER L7 O M 2 B0 PR %, AR &S L DA R <
IS X DR BAIKET D Z L2 B LR EENT
PNTWD, REEICK 0 REAETHhRE L, PRI
HOZ AN BIRER THIE SR &2 @B4 57201
FEK - ERPE A R B AR PE DRI L2 3 B 3B
Ml s n, YRR TH ik T8 DRY®) (BLF, &
UEM) I X > CHEERIT- 7 U 2, AU I e it
RUSMC bk 2 s THEA~OE AR EN TS, — 5T
WU 72 SIS BET 25T Cil S5 h, AREM
DKIRIC REICHE 35 L kEEM~DOFBERBRES NS,
I T, KR TIEARLEM OREMEZFGT 572012, %
K- WK DO FIHO DETIERER, WK - WKOMMEEO &
FEMERE, BIOEAEY T DHK - KO HEOEME

a2 F2E L, & DRl R 2 HmE T D,

I. AEOAMHSMHHER

1. HEMH

REBRICHW - B, REHORLEERTE 11 0FlE
TRAELZbOZF & L, @ 13 2o S8 M (5
oy KSR G, HE 2.6, 10%K5EHED pH : 6.0
~7.5, WA : 40kg/ni) & EHIKEL 100% % H 222K & N
LT L7z (Photo 1), Y% THE & HHEEHKICREE L
BT, WAKAETITAEYRBREZ AW EIERAEO I F I ALY
71 (Oryzias latipes) & W7 % B\ CEE O Btk o T
WA L C Wb 7 7' A (Tribolodon hakonensis) %, WFE/K
MTIEEERFRC ML, BEERERADO~X A (Pagrus
major) % EEE L7= (Photo 2),

2. HBAE
HAFEORERSEM % Table 112739, EWBROFEIELEY
THDHITIAX A TIEEEORH K E HHEOBEFEHE A
LB CHM Lz, — 0, v/ A &~ H A TIEEY %
LWGHFRETH D THOEEE AL 5 #BERBRORE
Fhi L7z (Photo 3), BRI 1T JIS-K0120 OFAFHIZ L 5 &
PEFEMERIRICHE U C 96 W IEM L7, USRI Hh ik e gl
LU, fEHOHK, MoOEKTEIOBIEE, KE OKIE, pH,

F—7—F: BESER, JEDRY®, KAEAY), SUERCERER, @vEERER, A, ARMEE

Keywords :
chronic toxicity tests, survival rate, growth inhibition

water absorption additive, Dei-DRY®, aquatic organisms, acute toxicity tests,

— 135 —



HE S BARTRE AT 4 47075

2 | L N w‘ 2
Photo 1 EHER{K

(Soil Specimens)

RIFBR TR, EXEEE, 7o T2 AREHR) OFHME
1To Tz, BRI TR, &R — X oM A TR R 2 3 L,
U IA L~ A ORBR T L CH N O A M
BETHE LT,

3. HBHERBLUER

Table 2 (Z&RERICIS T HKERET — & & K HFEOMB L
fiR AT, SBRMIEI P, B X & OB R KRR
KONKEE, L2 AWkt o 5K & B8 KGR X
LT E A EHEIZ o T, T, FRAFEORERBIZE CITR
WATE) (FIEHEDK, PRI, AT 2 &) 1

Photo 2
(Fishes for The Test)

72, =T SOBE O - A TEIE SN R o, R
Bk T, 2RBRIX CINAE LA N e <, HEMEIC X
STHROBELEEZBELZL ZAKELEHED L H R HAY
370 <, RUEMITERVIAEFR TW otz

I. BHEOERMEEHRER

1. HERAMH

ARUCE B DR KT TIS-K0058-1 @ 5. TFJHALIC L D
PR ICHE U T, PR ALK E K 72 IR AL 2 i
RICAKRUE R (Photo 1) ZHHI L TER L7=, BRIt L 7=

Table | % FFE O B MERMERRER O E S04
(Acute Toxicity Test Conditions of the Fishes)

WK HEAK A
fail RFIAED vUA* ~ A
R E NN
O MmAEEX (), @LHEKX
B ;ﬁyﬁizﬁg?%i%E i@&ﬂ?%ff i%&ﬁﬁ%f: B
R HKEBRIX (I, GVE DRY - -
WE D 1, 5, 10%w/i OF
HH KRR X
U gtk e 7B /50 X1 Fafk 1 1A/ 50KHE X 4 Fik 2 A/ S0 KAE X 4 FRiA
R 2.7+0.2cm 6.6+0.9cm 4.2+0.1cm
G HE | BEAGEE, 24 Wil 70~80% Kk (317K
FEA VA | AEFRSE, WEKATE, BOBHNEY

* 0 U U A OTHEE CILEE 2 U CITANEICREIEK L CRECRBIE SN2, BHEKOSEAZR T s Tz,

* %k B KSR S HHEOBR AR 10%w/v DFREIE, JIS-K0058-1 DK 1: 10 %3 B L7T-,
% %k sk R HKERLF O [ R 10%w/v D% EIE, JIS-K0058-1 DEEH AR L, £7z, FHEEIRE (ECs) ZHHET 2720121 & 5%

WiV D — A bk Tz, K ERLT JTIS-K0058-1 @ 5. TRIFHARIC L 2 IRHRR)] 22 RB Lz,
ok sk ok MEAAEMOINAEBEREIT L AR Y720 7K L, 3o A4 XL BELZE L TITo 712,
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10% w/v HIRE

g

Photo 3 £ FE D il B 2 BR D4R I

(Status of the Fishes Acute Toxicity Test)

Table 2 #5aBROKERE T — 2 & FREOBIE R
(Water Qualities and Observation Results of the Fishes Acute Toxicity Test)

ol STIALD 7 7 A ~ XA
RER TR RPN YA K RPN RPN
T EER R Ji+ O g JR O g Ji O 1t Jit O g
KiE (°C) 24~25 24~25 24~25 24~25 14~15 14~15 17~18 17~18
# | pH 6.9~72 | 7.0~7.1 6.7~6.9 | 7.0~7.1 | 6.8~7.7 | 6.8~7.6 7.3~7.7 7.3~7.7
K| vstrmess
IRTFRLR 6.7~73 | 7.0~72 | 68~72 | 68~74 | 7.9~84 | 7.8~84 7.4~7.9 7.6~8.0
24 | (mg/0)
B | i o e
e 0.16~0.17 | 0.15~0.19| 0.14~0.15| 0.17~0.18 |0.14~0.17 [0.16~0.18 n.d. n.d.
il | (mS/cm)
PAY. 7\/{‘: ‘L\—TEW
= JAIRE n.d. 0.08~0.17 |0.01~0.16 |0.19~0.59 | 0.12~0.29
(mg/0)
6 OWEPKATEN Mgl | BEAL| BEARL | BEARL | BESL | BEeL | BEALL | AEeL
BOEFKRE (%) 100 100 100 100 100 100 100 100
) nd, RRED | BRED | BNER | BRED
L L L L

nd. /=7 —4%, % : KET—ZITLELHEEHK10%wWNy Db DO TH D,
7283, Table 2 ([ZIXA X B OMELHE L KEKIX, ~ & A OMEHEBRX ONKET — % EBESERIIMX L 22N 72 o272 0B LT,

10/um

Photo 4  FBRILEABESH Photo 5 MaJHA K BAEER 0O IR
(Species of the Algae for the Test) (Status of the Alga Growth Inhibition Test)

Table 3 HEFA/E SR BT R O B E e
(Conditions of the Alga Growth Inhibition Test)

BEAH IR Tk B T /KBRS
DS« PR AL B KB K SREDC « P AL 2 i K

AR — 2 | BBERIX : JEDRY 0.04, 0.1, 0.4%w/v DIRHIK FRBRIX : JE DRY 0.04, 0.1, 0.4%w/v OEHIK
BIHZ LG4 — R, B —A3E, 2 TOFr—AZIT PES A L7,

BRI | 96 BE (4 B )

FRagget | ki 20+1°C, BARSE S : 14L10D, D& B © 60pmolm2S! (LED JE4T)

Kk, pH, WIFRERIRE (DO) O/KERE : SRR & #& TIRFIC I L=,

FRMIREC DRI - 24 B O L IO EAIEE D b & CHLEREFEAR 2 VTR L 7=,

B OAERIES : KET (2010) OUWFFEADHMERBRIEEE Y 1CHE U T 24 Bl & & ICHOLsRE %
WY, R FOERE R L CRERERD -,

A 5 1%
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(Relationship between the Additive Concentration and Alga Growth Inhibition Rates)

WO IE, RERKEL - BRI REBHICOM LT D b
®D, £72, OECD T A b HA T4 2 201”7 THRREN T4
ERENH OZRE Lz, 2D ORE I E BRI ATi%
AW SR KRR AT BB (NIES) 72> B A F L 7= 98 K fok i 48
(Tetradesmus obliguus N-2280 ££) & /K EEEHH (Skeletonema
marinoi-dohrnii complex. N-324 %) T % (Photo 4),

2. HEBFE

MEERUTIREE 20°C, 12 e B s JE ] oo BEE Ot &1 U
J£) 40 pmolm*S ™ IZRRE L 72 1H 2% C Provasoli @ ES thZE k%
1Y (LAF, PES B5H) VRIS IR Z A CHE 15 2%
L, FEHEREINC A - 7o fiia 2 B fit U7, msEA R IRE
HERZ 20000 =AH T A7 T A 23T 100 méD PES B HFR N D
TRHIK &2 AfL, #8005 % 5.0x10%ells/mol272 % & 5 ITHA
L CHs#& L7 (Photo 5), #BR7 —ADFRE, HEEEB X
ORI T2 14 0O N2 % Table 3 12”7,

3. HBBERBLUBE

Fig.1 [Ci#E 96 FEFIRF R MIQE LM (ER) oy
R, AR (BRHURINESRIR) & ARSE M K ER X

HEFER R ERMRAZ R L, T LT, BARDIMBOR

SEMIC R Lm0 A R (BINE) ~oR B i l4

B0, FRBR — ADER M T OO E G iIX
o) CXDAERMEREZEH L T Fig2 (R4, B

DAERICEEZ ST 1256, AECEMIMER & ARRE R

IEDBIRMN KD HAL D0, ARUCEM B KGR X DR B R
NHIXZEOBMERN R 59, ECso (50%AREMFERE) 25
HIC& e o fo, WHTARBUE M B HKERBR X O K i dH D A=
RIS RX L0 BAF R RGBT, RUCEMEE K OK
BoirE Lol ZA, RRRIZHARTT U BRED 10 5L
LR, FOVY AR DNEEREOER OBEWNIZE S L2
HEEZILND,

AR R 2R
(Species of the Clam for the Test)

Photo 6
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Fig. 3 FUEHRBR 0 il 5 4408 O Wik X Photo 7 &R HUH O i FIR L
(Diagram of the Clam Rearing Apparatus) (Status of the Clam Rearing)

Table 4  EUEIEMEREERBR O B E 2 A4

(Conditions of the Clam Chronic Toxicity Test)

FU T b YU () | R AAA (HEK)
R — A SRR HEEX, BBRX : oE X
A 35 {1 /600 A A | 7 {H14/600 A AR
BRI 100 A R4

FAI : 3 5 | (B Ao
BT | Bk 1 RIRKE D 33%HK

AKEBE : K, pH, WAFERFRIRE (DO), BWRUSEE (oK) LHSRE GEK)

BRI P c SRR, SHETE) S IERITE OB

PIITE | kgt 705 - WSO IR, 1 X & N
V. BEEQigtsitan IZHRAK U7z, BOKETOAKIR, pll, IRFEMBEREL T VE=T
1. SEBHY LREERRE AL, REOAR, Bk L OEERLE

AR BRI, fEANSEERBRO b LA,  BE L BURE TR, IELZREROINLT, Fa XL
BEAOREL R L% 1:1 OHATRALEZbO (K ;  RERZIL TIBE Y 2R,

X)) &, ZHITEKEE 100% % B Z 2K L CARSER
40kg/ IR L7z b O (WETHERX) ThdH, %4k
THICRT U B, BICED 2 LT AREEE T
fAlH CHER L, WK TIEY~ h¥ 3 (Corbicula japonica)
LK TILAR ¥ ) AT A (Mercenaria mercenaria) (Photo 6)
ZIRE L, mEEE bKEGRAECH D, RBROMEIEE
WX HEE TR O A E KM (525X 340 X 282mm ; T 74
100mm % &) &HPKME (535X399X322mm) AL S i
7= (Fig.3, Photo 7), /KA T (=— o L8 1046 5L ;
50/min) DR C i E /K & W AW ICIE R S, TR E

(B A A 4 ZR-180E) D% & CHiE /Kil % 20+ 2°C Cil4
L7z,

2. u'tﬁﬁﬁ&i

ARG P30 5 [B], A RRER o — R O i R B A o
B (v~ by Y LIRS Tetradesmus obliquus & EEiE
¥ Cyclotella meneghiniana, 7 ¥ ) AN A 21X EEEEHH

Phaeodactylum tricornutum) Z#5EEL Tz, F£72, W 1 [H] Photo 8 E&gifﬁl: Lllﬁ- L?i?-\ HOEETH)

2KE 60012%F LT 200 (33%) ZH LV \KIEK - AiifEK
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Table 5 & aRER DO KEMNET — & & I OITEMBLER R
(Water Qualities and Observation Results of the Clams Chronic Toxicity Test)

HE Y~ Y (8K R ATA (HEK)
AR T IR RPN
g — 2 X GRER) S X X GRER) g X
KR (°C) 19~21 19~21 18~21 18~21
fh pH 7.4~8.3 7.3~8.2 7.4~17.9 7.5~7.9
g A FRIRE (mg/0) 7.3~7.6 7.1~75 7.4~78 7.4~79
T/ LREZE T (mg/0) 0.02~0.21 0.00~0.09 0.02~0.34 0.01~0.45
B - BT WHERL Bl L Bl L Bl L
EEE (W) 100 94 100 100
R EE (%) SRBRAT 12.8+0.7 6.4+0.5
CEH+EumEE) R uex12 | 126+15 7.740.5 | 8.2+1.4

3. HBHERBLUER

KERET —» & AEOBIERER % Table 51077, #BR
WM oKE X, &Ry — 2 DRENCBWTREWEH)X
ol Ei, FHEKMICINE Uiz H03KE 2 1 L CHafE
TR 2 A L T2 2 E SRBR Bz &= (Photo
8), ¥~ F ¥ IR TIPS S HHE X D FE A
NHSTZN, TORITITHENRE L -T2 2 £ b, A
FRFOFTA—VIZE DD EZEZBND, RE ) ATAR
BRI X & bR T £ CHREMEENBE IR o7,
AR TR O HERO BT, Y~ bY@, &
B BH AR I 0D I I 12 L TR T R 00 e FR KAl 1 % A < 7
S, RBRXTHHUWE HHEXIZIIMARIEDETH - 72,
—Ji, B AHAREBTITRBRBAROME L WX oK
TREOWPEMED & <, FRCHE THEX TR b RmWEEZ R L
2o U EORMMERBRIER L, AEM oW £85I
A U7zl AR L, EW 7B T8N BlE s, fE
WIS KREIESE DO RN R 2 D, HIEA~OMEY
BIX7e W E Rl CX B,

V. 8hYIc

REYEM DL VB Tl, Kk BWdEd & 558 L
TREMBRFHEHR TH L AHEENRICEEREERRE, £12
— WAL ThH DB Z G A RAERRZ, S 51T,

B - THEB L, BEIE N MERWIEAE AW & )58tk
R A FEM L7, 2D ORBREER LV, ARSEH Tk
PR L CTHERBE B X LR TE b, S, AK
EMKiD= ) TIZEH SN DRI, KREOE=41 7
ATV, RUCEM O KBEREICR T 22 B2 L T
TrnWEEZTND,
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Bioassays of Water Absorption Additive for Highly Hydrous Soil

Boon Keng Lim, Hanako Nakamura, Maiko Kawano and Mayumi Tanaka

Acute and chronic toxicity tests using freshwater and seawater aquatic organisms were
conducted to evaluate the safety of “Dei-DRY",” which was developed as a water absorption
additive for highly hydrous soil. The results of 96-hour acute toxicity tests of freshwater and
seawater fishes showed no observation of abnormal swimming behavior as well as no
mortality occurrence during the tests. Moreover, no effect of the additive was observed in a
gastric-content dissection of the fishes. In an alga growth inhibition test, the growth of
neither freshwater nor seawater algae was inhibited in the 96-hour culture. Adversely, the
silica ingredient in the additive contributed to the growth of seawater algae (Diatomaceae).
100-day-long chronic toxicity tests of freshwater and seawater shellfishes were conducted.
During the tests, both shellfishes always burrowed in the substrates and showed normal
feeding behavior, and no mass mortality occurred. With these test results, the authors are
convinced that the additive does not negatively affect aquatic organisms.
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