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Abstract : For an efficient and reasonable management scheme for protecting the soil environment, a soil ecological risk assess-
ment (ERA) method should be developed prior to utilization, based on the contemporary uses and situations of each country. The
Korean environmental policy focusing on soil protection is currently accelerating the development of the soil ecological risk
assessment method. The soil ERA requires toxicological data on various trophic levels in the soil environment, and ultimately uses
PNEC (Predicted No Effect Concentration), which is derived from collected toxicological data. Therefore, test species that are used
to generate toxicity data are essential for conducting reliable ERA. This study aimed to select domestic test species for potential
use in a reliable Korean ERA. Copper (Cu) and Nickel (Ni) were identified as target substances, with toxicity data (Cu, Ni) and
standard test methods being collected to determine candidate species. The candidate species were first classified by soil trophic
level, and then sorted into final domestic species. Forty out of 166 domestic species were determined as potential standard test
species, whereas 17 out of 120 species were determined as potential Cu and Ni test species. Finally, this study presented potential
soil test species based on the characteristics of the domestic soil environment, and established a preliminary step toward developing
a reliable Korean soil ERA method.
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EFE s AR EE AlREY dgEAE 275 ¢
3}o], 124 & American Society for Testing and Materials
(ASTM), Organisation for Economic Cooperation and De-
velopment (OECD), U.S. Environmental Protection Agency
(USEPA) 52 = A|7]8ollA AlAst= EAR YA o1&
e AEES SAskAnt Y B3, g gstede A4
H UAn e o83t A AlEES AEAde] =2
A A=A doleHolas S8 = Utk US.EPA
°] ECO-TOXicology Database (ECOTOX),”> &% d3te]
International Uniform Chemical Information Database (IUC-
LID)™® Zo| o7o] 85 9ltl. ECOTOX: U.S.EPAY]A]
SANE, SANE W FEO| SHARE FUU AHS
4 "lolEHo]2olH, IUCLIDY| A-$= <A = =l of
o e A=Y A EIE AT FEHATE lolEH| o]
20|t} Z} glofEHo] oA = E Aro] Hek 7}
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EFHEA ARE 5 =W AAFY AEE flske] gt
Hte AEXLY 3ZE(Species Korea, http:/www.nibr.go.kr) T}
=359 dolgHols FEAT FHE o] g3kt
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22 BEUE, Z84F 27 oF HAF 25 5
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Fo) BRetA, Aeeta Hug 2Pk 1 dte) AdE ARe TR dEAoR ASHE AdEY AAH A
ARG NPT AE el @ ABEG §ol olf  FFOR 14639 IS AMBL Ark AEAFA
Holek Aolo] Bt AL Frlgulela AAFE & dRE QFEG AAEFS At glon, Adx
£ ¥ Bzaas gustgen® RV @ B A4S 24 AgEEE 2 A4EE seR S
15 BB Faste] Sy A4 g slstgthwww,  2EE 20-30C, A SR 3-10079) seed AHE-E AA
insects.orkr).”” a3 glth BEAFH A AABHE ABE 5 Y A4

3.1 HE EX ARSI SATALE I M4

O

OECD, ASTM, 128]31 USEPAQ} & =LA|7|o| A Aot
skl Qe SAARNS AE, Agel, BE7], a29il B
FASHE HIFESIo] tefRt AlFES 23tsta dieh o
= 5 U AAFY AdEE ¢t e AExY 2"
(Species Korea, http:/www.nibr.go kr), St<&i=f 2 AMET 7
So] YRS o] ULk B AR AS AR u]k

Table 1. List of standard species for plant toxicity test

N

22 oA H(Abutilon theophrasti), 7 ©|Ar<(Agrostis sp.),
¥l (Allium cepa), 73 HZ(Anagallis arvensis), 32L&
(Apocynum sp.), SF(Arachis hypogaea), F+A|(Brassica na-
pus), B5=(Brassica rapa), A2 &(Bromus sp.), ZAH
2(Bromus japonicus), XA &5 (Bryophyta), 2218 o](Car-
damine pratensis), Y4 o}3=(Chenopodium album), &7k<:
(Chrysanthemum sp.), 2-°|(Cucumis sativa), F5-ZHCyperus
rotundus), 22| M(Dactylis glomerata), ML (Fagopyrum es-
culentum), S|V}e}7|(Helianthus annuus), V=2 (Ipomoea
hederacea), *+3(Lactuca sativa), R-2|<(Lupinus sp.), 7|2t
SH(Nepeta cataria), ¥(Oryza sativa), 7\ (Panicum miliaceum),
A (Pisum sativum), 33 (Polygonum lapathifolium), At

Standard species ) Standard species )
Scientific name recommended by Domegtlc Scientific name recommended by Domgsho
species species
OECD ASTM USEPA OECD ASTM  USEPA
Abutilon theophrasti O (s pSE= Cynosurus cristatus O
Agrostis alba O Cyperus esculentu O
Agrostis sp. O 7{0|Ats | Cyperus rotundus O SFE Xt
Agrostis tenuis O Dactylis glomerata O Q2|M
Allium cepa O O O ot Daucus carota O O
Alopecurus myosuroides O Dicotyledonae
Anagallis arvensis O w=AHZ | Digitalis purpurea O
Apocynum sp. O »>aZx | Digitania sanguinalis O
Arabidopsis thaliana O Echinochloa crusgalli O O
Arachis hypogaea O o= Elodeadensa O
Atriplex patula O Elymus canadensis O
Avena fatua O Eragrostis curvula O
Avena sativa O O O Eragrostis lehmanniana O
Bellis perennis O Erysimum capitatum O
Beta vulgaris O O Fagopyrum esculenturn O O o
Brassica alba O Feasted rubber O
Brassica campestrisvar O O Festuca arundinacea O
Brassica napus O O SxH Festuca pratensis @) O
Brassica nigra O Forgerysp. O
Brassica oleracea O Galium aparine @)
Brassica capitata O Galium mollugo O
Brassica rapa O HH = Geurn urbanum @)
Bromus O ZME 2| | Gladiolus sp. O
Bromus japonicus O M2 | Gheine max (G soja) O O
Bromus tectorum O Gossypium O
Bromus O ML | Gymnospermae
Bryophyta O MEJAIZ 2 | Helianthus annuus O O ==
Cardamine pratensis O ZHO| Hepatophyta

oH
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Table 1. Continued

Standard species

Standard species

Scientific name recommended by Domestic Scientific name recommended by Dornestic
species species
OECD ASTM  USEPA OECD ASTM USEPA

Cenchrus ciliaris O Hordeum pusillum O
Centaurea cyanus O Horaeum vulgare O O
Centaurea nigra O Hypericum perforatum O
Chenopodium album O HOIZ | Inula helenium Elecampane O
Chrysanthemum sp. O 2Tt | Jpomoea hederacea O o|=2Lizz=
Citrus sinesnsis O Lactuca sativa O O O RES
Cryptogamae O Leersia oryzoides O
Cucumis sativa O O O 20| Lemna gibba O
Lemna minor O Ranunculus acris O AtO|Lt2|0FAIE|
Leontodon hispidus O Raphanus sativus O O HE
Leonurus cardiaca O Rorjppa nasturtium-aquaticurn O
Lepidium sativum O O Rubus sp. O At 7|2
Lespedeza sp. O Rudbeckia hirta O Aol
Linum usitatissimum O Rumex crispus O A2|Z0|
Lolium perenne O O O Secale cereale O
Lotus comiculatus O O Senna obtusifolia O
Ludwigia natans O Sesbania exaltata O
Lupinus sp. O M|z | Setana italica O N
Lychnis flos-cuculi O Sida spinosa O
Lycopersicon esculentum O O Sinapis alba O
Medlicago sativa O Solanum lycopersicon @)
Meliotus albal O Solanum tuberosum O
Melilotus officinale O Solidago canadensis O
Menthaspicata O Sorghum bicolor O O
Monocotyledonae O Spartina alternifiora O
Musa paradislaca O Spinacia oleracea O
Nelumbo lutea O Spirea alba O
Nepeta cataria O Hetst | Stachys officinalis O
Nicotiana tabaccum O Tagetes sp. O My
Oryza sativa O O =2 Thalassia testidinum O
Panicum miliaceum O aESs Toriilis japonica O APAEXE
Panicum virgatum O Tradescantia paludosa O
Papaver rhoeas O Trifolium ornithopodioides O
Phaseolus aureus O O Trifolium pratense @) O 2LEE
Phaseolus sp. O Trigonella foenum-graecum O
Phaseolus vulgaris O O Triticum aestivum O O
Phleun pratense O O Veronica persica O JHEU=E
Pinus taloa O Vicia faba O
Plistia statiotes O Vicia sativa O O
Pisum sativum O O o= Vicia sp. O Lid|Lt= %
Poa pratense O Xanthium pensylvanicum O
Polygonum convolvulus O Xanthium spinosurm O
Polygonum lapathifolium O SIH® | Xanthium strumarium O [=wnis| =l
Polygonum pennsylvanicum O Zea mays O O O R
Polygonum periscaria O Zizania aquatica O
Prunella vujgaris O

| Joumal of KSEE | Vol.36, No.5 | May, 2014
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u| L 2] o} A 8] (Ranunculus  acris),
AP 7145 (Rubus sp.), Y57 1= (Rudbeckia hirta),

(Rumex crispus),

NE-(Raphanus sativus),
ax2] o]
Z(Setaria italica), 5=+25(Tagetes sp.),
A AW Torilis japonica), 2% 7| & (Trifolium pratense), <
INELE(Veronica persica), Y8 JE<L(Vicia sp.), =Xu}f
2|(Xanthium strumarium), 18|31 234(Zea mays) 5 40
Zo] 3 tH(Table 1).

EOoFAZ2 ASTMO|| A of| e 11ulX2(Caenorhabditis ele-
gans)= AAIBHAL g em, 2F 2 AAEYF 233 g
LAEAS BT T A 107118 FYske wE2HS
AASEAL Qe AES Bl 2441718 Al 7R, A
A& BFrholle 48417 Al 71k AR st BlolE Al
gheh ShARE oI upA S-S S AR ol B o]0
A= I A 3t

A gole] = EAFOl(Eisenia fetida)E ©1-&7t w73
ETAIF R o] AlQtE L glom, EX|FolE o83 A
7}t Enchytreid 75 ©o]-&38F Aldyo] AAEI Q)
270 Bof BARAE Slatol, 71U AR

o o
gt O

N
o_>;°

o]7} QloL} 250-600 mgo] A S AMEEEE sha 9k
S 9 Bl Al M AR QI E RO A auo}uq
< 149, ofuhde 284, ‘E’J % §27t wB7|7HS 4
ek FAATEANE AL A e W e o

H(pathological symptom)-= 3";1'?\—__1'3]—3’_, obgkAd - T A
WA B Sl B E RO 2
T 8% RFAEFT T U AT EAH0l,
A| ¥ o|(Eisenia andrei) 5 2%t}

ﬂﬁoﬁn%oioﬁmumhﬁfﬁjﬁjl-ﬂ
flo ot rlo r% o o
O

N L

Table 2. List of standard species for nematode, earthworm, and
collembola toxicity tests

Cclziz': Scientific name ~ OECD ASTM USEPA Dscggzsets'c
Nematode Caenorhabdliitis elegans O
Eisenia andrei O FREXHO|
Eisenia fetida O O O ZEX[H0]
Enchytraeus albidus O O
Earth- Enchytraeus buchholzi O O
WOrM  Enchytraeus bulbosus O
Enchytraeus crypticus O O
Enchytraeus luxuriosus O
Helix aspersa O
Folsomia candida O ALnir|EE)|
Folsomia fimetaria O SS0EEY|
Isotoma anglicana O SEIEEY|
Isotomaviridlis O
Collem- Mesaphorura macrochaeta O
bola  Orchesella cincta O
Orthonychiurus folsomi O O2|EEEEY|
Paronychiurus Kimi O Uo2IEEY|
Proisotoma minuta O
Sinella curviseta O

EE7|9 AL Adult)EE 7| (Folsomia candida)?t &
ult] E & 7| (Folsomia fimetaria)E W53 1029 A%
AABFL YAt ZF A FEEL S 1S 2353}
Aol Al v FE T, 20C oA ARE Holz Ahujerdd A
HBastar gick A B2 o] Bk EAHIIE 9)5)0], A
AT F3gtA] 9-12d | AAE AEskH, g 35-
5% 5291 30 891 4 F ABELE AU 54
B S P L B Ao 1929 o
713 7HAIH, A& A=
e

ey
=1
o
=

Hj
el
=
(GRS

<, 2700 18] 2 d HolE F7IR ke 24E& 7
i QA XWUMEFJH 23} 7130} B 7|3 42
9-12¢, 28 Zlof| whall, E&nttEE7|= 247} 19-234, 21

D S He Ao e, £ Aol el o
3l ARELE Holo or oF 15 mgo 2, AultjEE Y|

o 2R Uehe, ANED YE REAVE F R
g AES AP EES], BhulEES], SE0E
E7|(Isotoma anglicana), ©\2|E R EE7|(Orthonychiurus fol-
somi), VB EE7|(Paronychiurus kimi) 5 552 U A
A1Fol Sl Aem glE Yl tk(Table 2).

12

3.2. tiANE Rl ESS MBI 2L MAIS MY
iS4 Fejer YA itk BE¢F ARFY 54
o|B| & 35t7] 9lto], US.EPAS] ECOTOX, H A4
IUCLID7} ol S8t A 12059 EFYETO]
A7 Zo] SelE gtk AR o] A9E 185, EFAF T3
T, BE7] 19%, APl 1050] FRlEglon, A
2 cpkak AlEEO] ALSEE AoE et 2B 7
= AA 18F 5, FIHA. cepa), WF(B. rapa), *F(L.
sativa), ¥W(O. sativa), &53(Z. mays)S E35F 559 =+
W AAEo] AgETh Feloh A ol g3 BRI
2 Ame, AAA 8 AFEY Fo ol gH e
A} EoFo) /\}Q— o=, B9 EAI(pH, OM, CEC, soil
texture) 5= B7Fsto] AASEAL Qlglem, HFAAS, &
B e
o} Ao AL MAFo| tfE R0, 1 2] lactase
I$HL 30k w2 G
A5l AL 1-18299]

é

activity, leaf absorptivity5-©]
TR wet Aolsten, A
27)7k0] Bl
BOpAFO] A9t el Ue] S4Bl C. elegans
£ H|ESlo] F 73F0] o] &H ALor ERIH o] F =
W AAZS ZrYAFLE(dporcelaimellus sp.), $-0|A%
&(Clarkus sp.), B-E224122&(Ditylenchus sp.), TLH2|%
AZ(Dorylaimellus sp.), 573 ZF2(Mesodorylaimus sp.),
AF<E(Mylonchulus sp.)°l k. ES MAIR ot= &
7he "l A g A olglen, HufA], AR E o]
& Q1) oe Aehelck wole] Agoliit it
T} Atols}gd 0w, Escherichia coli strain OP502 F2 ©]-&
SHe A2 Uehit, FUHO DL AL HHEL E

=

CHEtErA S t3|R| | #3627 M52 | 20144 52
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o 21el SPAESAE Bk A Ao 4
£ ANE AR HUNEE BoAG, A2
2A|3 Z8(Neutral red retention time assay) 5 E}Okﬁ} =
THoz F7Ijt Aoz SRIE =, i ddSolA
A2 BHS Bohska ol QFES, EO LUFA
Eofo] AFGE|T, HAEFS 0| G H 9L, Eope] B4
(M. CEC, OM. ete) & 7bsiol Aok 2lgich 2o
E40] et Sm AR A9 290 B3 S, why
Awe] 79 sa7b AT Wt Wk

E
'
) o
4
o

Table 3. List of domestic species for Cu and Ni soail toxicity

assessment
Classifi- — Common Korean  Standard
i Scientific name :
cation name name species
Allium cepa Common onion ok} (0]
Brassica rapa Bird Rape Hiiz (0]
Plant  Lactuca sativa Lettuce pa=S (0]
Oryza sativa Rice H (0]
Zea mays Corn NS (0]
Eisenia andrel Earthworm N (0]
Earthworm
Eisenia fetida Earthworm EX[Z0] O
Folsomia candida  Collembola AEDEE | O
Collembola Folsomia fimetaria ~ Collembola ZANEE| (0]
Isotomurus palustirs Collembola =S0lEET|
Aporcelaimellus sp, Nematode MMz
Clarkus sp. Nematode R0|M5L
Ditylenchus sp. Bubb nematode HEAIMEA
Nematode )
Dorylaimellus sp. Nematode SH2 AMEL
Mesodorylaimus sp, Nematode ESArS A
Mylonchulus sp, Nematode EoNNES

Table 4. The percentage of domestic test species

EE7]79 B 1959 ANEFol EFEAAF 7 o]
|E A o] F FHAASTS BHUHESEY(E candida),
EZEuMt EEV(F fimetaria), 18131 Evit] EE7|(Isoto-
murus palustirs) W53 332 Ao 2 et A9

Aol AAEST A 7] A= AFES

% o] g3kl e, AAEYS ol&sh= B B
(pH, CED, OM etc)®] HHE o] A|Fsh= Zlo] o
O]O—hq, ZUFX—]_,] 7‘-‘]0_‘:_ H%_%:ﬂ]— /\g/\]%% 3T
b

S A

o o
of
o
2
N 4o oz f{r ox o

T o
A&, I9eS Frieklal, 4R AuE 55
A= GEHA R =g rE 7170 28 Bk o B
TH48AITH I B 9] =S A7 B et Aom yehyd
ok ZF A E Y] AL 2 A FTE 1L
& 7Hss F23F 717 lE7]3o] thEA Xﬂ/\lﬂJ— %1‘21
o 2 An 5P S A4 o Fols
regrinabunda®} =Y XA EE7|F
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Domestic test species

Standard test species Domestic species Domestic test

Classification Sstsggiaersd Dor;;séiigstest to st‘andarq used for toxicity Fests used for toxicity ‘ speoigs to tgst
species ratio of Cu and Ni tests of Cu and Ni species ratio
Plant 146 40 27.4% 18 5 27.8%
Earthworm 8 25.0% 10 2 20.0%
Collembola 10 50.0% 19 3 15.8%
Nematode 1 0.0% 73 6 8.2%
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