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Effect of arsenite, arsenate and dimethylarsinic acid (DMA) on the growth of
seedling plants were investigated in order to compare the toxicity of arsenic species in soil
environments. Test plants were mung bean (Phaseolus radiatus), wheat (Triticum aestivum),
barely (Hordeum vulgare), cucumber (Cucumis sativus L.). Seedling growth in
As-contaminated soil were significantly reduced in all test species. Arsenite was more toxic
than arsenate and DMA. Among the test plants, mung bean was most sensitive to arsenic,
followed by cucumber, wheat, and barely.
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1. Introduction

AT dEgRol= JHE AAHoR EXEn, AT W 20UAE dF FHEHA Ae
HAZQ diojtt AAHA FEaAGold Az T EFY AFHE EAZE HlaE EFolU A
o X3Eo EATH HAR 2HY EY 2 AgaE A5dS AYsL wAEEAE F34
S FEAE F Uk B4 WA W vlaE F7)EAQ 37M] 2 (Arsenite) 9 57HH] & (Arsenate)7F 4
S$EA-A et AHFA A, HAE] 98 methylationo] dojud 718490 MMAY
DMAZ &35, dutx o2 Arsenite’} Arsenatel} 71H]4d] njs} ZAde] Zsltti B o
Utk £ AFoN e EGBACANA H2FY AL vnENIHAY. SAHIME Plant assayol 93
FYPHAs, FHAA AujEe FRLEIZELE WYOE arsenite, arsenate, DMAZ 2d® &7
A9 g AFEE S EAFZDHE (EC50, NOEC, LOEC)E HuEgogzH HAZEYE &9
UZAEE 24811, HALIAEY AEd A ARAEFS FHINA

2. Experimental Section
Aol AMEE ¥4 3FEL Sodium Arsenite(NaAsOg, Fluka Chemicka, 99.0%), Sodiu
m Arsenate (NagHAsOs + TH20, Yukauri Pure Chemicals Co.. LCD, 98%), Dimethlyarsinic aci
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d (C:H7AsOs, Sigma, 98%)0ltt. A AHEE EFLS AE 37 a4 ASdida sz A
AT F, L4dmmAE o]&std ME A F, 105TAA o 24X ARAIA AL} AHELLS Sand
y Loam22 Pht 7.120.01, SOM(Soil Organic mater) 2.64% & Z2AHt AY A EZ S
=T (mung bean : Phaseolus radiatus, 2004.09. 3% A4}), D(wheat :Triticum aestivum, 200
4.10. Aetxe &%), B&l(barely : Hordeum vulgare var. hexastichon, 2004.07. &% 39), 29|
(cucumber : Cucumis sativus L. 2004.11. 3=)& A3ttt o] A8 D L7)oA Fq=e
o AQFHE AIZHS HAV|Z 87] Y38l Light lampE AHE3t  incubatorol A 543F w3k 3
seedling growth® 33ttt ZF APEH = 4719 replicateZ F4]3l Z} replicated 10719 A
ok ALgElgon, A¥U| F HE2EE 2621Tolx, 25+ 3676 + 1734 lux oldk A8& ¥
3 7% A8+ U. S. EPAY] FAZZI%9 Spearmann® Dunnett’ procedure-d ©]-£3l9 Med
ian effective concentration (EC50)%k3# No-observed-effect-concentration (NOEC) - Lowest-o
bserved-effect-concentration(LOEC) g2 A3l 5th

3.Result and Discussion

' Fig.1& Hl&Fd o 49 EC50gE Uetdth E2E A EF M Arsenatet™ arsenatec]
vla] fEsitte AS g9 & & AUk E=F 571 vjhe} 371 vk Wig AE RMPEE FE>0
>3 W>HE £o2 BFIL vk G UPEA ¥kt AL: YElRth Figl2t A3l A&
%% arsenicol 7 MEA IS 5FE dEL(HILEEP T H2dtd seedling growthg Y
B agZ2A 7z waFe] BRI F74Ed met 5% A 71X 9% AEE & F AN
o B3 v dAE mEt AFo] FejSA Q] Wyt YEEH controle] ¥} LEEE FE

Bzl ol89 Bt FHoiAle @Al UgRth oy st HAR 2F88 EYY APHe=R
AEHS 1 del 9 A7) LR Algdrh

DMAE "]AEe] 93 methylation®] dojut FrjH|ArETt & {53t 7|&AFNA B

1¥ 8} doh 28y arsenite$} arsenate’t AEFE UAE £A47F 22 ¥, DMAE Yk 2§
oAlA <7t thE A4S E¥d 4E53¥ DMA ECH0#s E¥ 5§, 2y, 39, 20 ¢o=8 9, 11
8, 169, 258 mg As / kg soil dry weighto|¥, SF>HI>ITE>Q0 0] £o.2 =57} 714 ¥
U FrhlaseE g2 A 207t 7 uidTsE wokth Tablel.old & 4 %] DMAS NOECo|v

Tablel. The No-observed-effect-concentration(NOEC)? and the Lowest-observed-effect-con
centration (LOEC) for seedling growth for four plant species exposed to arsenic in soil for 5

-days.
NOEC LLOEC
As3 AsbH DMA As3 Asb DMA
mune o 5 <2 2 10 2
bean
wheat 50 200 125 80 200 200
barely 125 200 50 150 500 80
cucumber 50 125 125 60 200 200

* Unit is mg As / kg soil dry weight.
a. dunnett’ procedure wiith p >0.05
b. The lowest arsenic tested for mung bean was 2 mg As / kg soil dry weight
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Fig.1. EC50 values of seedlings in soil ' Fig.2. Seedling growth as a percent of control in
contaminated by arsenite, arsenate and soil containing different concentration of As3, As5,
dimethylarsinic acid. Bars represent one standard and DMA Bars represent one standard deviation
deviation of the mean 95% confidence levels is in of the mean of four replicates.
parenthesis.

LOEC#& arsenated}t HI8lAU o EAo] 7% Aoz g3 o] DMAZE F7HlAd Hl
BEA] E4o] ofalhE AL olgE A& & & YAt FEHez 7 HAFE SAHAEI) arseni
te>arsenate=>DMAZE AL 39 n, SFE A 71X vHaFo] dis)] 7 A3 &g EHn
H) A9 JE %) indicator plantZA] o] 871540l & AoZ Algdth '

Acknowledgements.This work was supported by the Korea Research Foundation Granf
(R08-2004-000-10200-0).

4. References

1. Xiaoli Liu, Shuzhen Zhang, Xiaoquan Shan, Yong-Guan Zhu. Toxicity of arsenate and
arsenate on germination, seedling growth and amyloytic axtivity of wheat.
Chemosphere, 2, 2005

2. Badal Kumar MAndal, Kazou T. Suzuki. Arsenic round the world: a review. Talanta
58, 201-235. 2002

3. Youn-Joo An. Soil ecotoxity assessment using cadmium sensitive plants.
Environmental Pollution 127, 21-26. 2002

4. Youn-Joo An, Kampbell, D.H., McGil, M.E., Toxicity of methyl tert-butyl ether to
plants. Environmental Toxicology and Chemistry, 21, 1679-1682. 2004

5. Pavel Tlustos, Walter Goessler, Jirina Szakova, Jiri Balik, Arsenic corhpound in leaves

and roots of radish grown in soil treated by arsenite, arsenate and dimethylarsinic acid.
Appl. Organometal. Chem. 16, 216-220. 2002

- 177 -



