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This experiment was carried out to investigate the effects of heavy metals (cadmium, chromium, copper and
lead) on the seed germination of Arabidopsis thaliana, and examinated the removal effects of biostone and green
tea on the heavy metal toxicity, Cadmium and chromium among the four heavy metals had no effect on the
seed germination even in the concentration fifty times higher than in the official standard concentration of

pollutant exhaust notified by the Ministry of Environment.

However, seeds were not germinated in the

concentration of copper ten times higher and in the concentration of lead fifty times higher than the official
standard concentration. When seeds were sown in the solutions of lead (15, 20, 25 and 30 mg/L) and copper
(15 and 20 mg/L), the seed germination rates were 0% and less than 10%, respectively. However, when
biostone (3 g/30 ml) was added, the seed germination rate was 100% in all the concentrations. The germination
rate was 100% in distilled water and copper solution (5 mg/L). However, green tea (0.2 g/30 ml) was added,
the seed germination rate was 0% in both. The results show that cadmiun and chromium had no effect on the
seed germination, but lead and copper decreased the rate of seed germination of Arabidopsis thaliana. Biostone
removed heavy metal toxicity, but green tea did not removed heavy metal toxicity during germination.
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N7V A (Arabidopsis  thaliana)®]l  AHE
Col-09) Z#E ©vl= Ohio State Universityd
Arabidopsis Biological Resource Center (ABRC)el
A BEddol 2 AYAsIE AMEEHT

T8, o, 71=%, 289 /1A FF
oA A LEEZ WEVEAE
R} olwr} 104, 508 =& FEE HYFE 4
tH(Table 1).

22. 289y

W71 Ahe] F22 2% sodium  hypochloride
(NaOC)&doz oF 58z guadsiy Basz
SH AHsigdth AHE 2AE 474 & 3R
LA 8 mler HHA B2 (BF)7E £ 9l
= ZtZtol petri dishel 5070 A& #E% F
parafilm® & H%3le incubaters A = dat Sk
vt o] FF4 AARYE ZAE7] Hete] 4
7HA F=o 915 20, 25 2 30 mg/L)3 Tal(5,
10, 15 2 20 mg/L) €< 30 ml°e] £} & 4z
of Zefado] Wukd] J1F 3 g& Yol A2A
24X 7 g3 £ A5 AE A G £ 4
£ petri disholl 8 ml% 238ttt 2t petri dishel

=3
o

N} FAE FES T parafilmez Y53
incubatero| A 838l ch.

=3 99 FF45% AAZHE ZAE] Y3d
FRT 7] 29 95 20, 5 2 30 mg/L)
#H G5, 10, 15 2 20 mg/L) £ 30 mlE H]o]
Aol 242 Wol 80TR 71ds ¥ 34 9 05 g&
B S A5AS A GH B
o] 9J¥ petri dishol 8 ml® BF& & Z petr
disholl W71 TA4E aFsto] wjgs A

=2k e Fho WE FIE AAZHRE ZA
371 9ste] FF49 $(15 mg/L), F8(G mg/L)
24 30 ml& vlolA Z+zk o] TR 7HE
% 571 FE =3k 94005, 0.1, 02, 03 2 04
2)& 47 93 537 St A5 dE A
(5737 Bo] U= petri disho) 8 ml® £33 &
7} petri dishol 713 F2& FF3te] s S
. dgdolE e U AFS 3 B Hi
A& 73 Aot}

€a

Table 1. Concentrations of four kinds of heavy

metals
Heavy Metal Concentration (mg/L)
Cd 0.1 1 5
Cu 3 30 150
Cr 05 5 25
Pb 1 10 50
3. Az 4 1%
31 FF5 8004 T wols
4712 FFHY FEEE U4 sEHE A s of

>
]

71 Fae] wotsg A AR, 7 TS
2 zolE Y. 71 FE& F AFH 7
EES 7 sk EFAN SHRF(EHETIS v
7HAR2 A9 10029 Lol&S YeERATH Hell XA
T 298d MEVEFEEY 1 mg/Let 108 #=2
T2 10 mg/LelA = 79 100%9] Lot&g v
WRou 50 mg/LoMe W3 dobsA] gttt
T2 Afoe LEEE WEVIEEEY 3 mg/L
o = 100% ZotH Ao, 30 mg/L, 150 mg/Lel
e ot A dojuA] A Yth(Fig. 1). o1 ¥
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Fig. 1. Effects of heavy metals on seed germination

of Arabidopsis thaliana incubated for 5 days

after sowing.

Fig. 2. Effects of heavy metals added biostone on

seed germination of Arabidopsis thaliana
incubated for 5 days after sowing.
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Fig. 3. Effects of heavy metals added green tea on
seed germination of Arabidopsi.

s thaliana

incubated for 5 days after sowing.
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Fig. 4. Effects of heavy metals added various

concentrations of green tea on seed
germination of Arabidopsis  thaliana
incubated for 5 days after sowing.
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Fig. 5. Removal effects of green tea and biostone on the lead toxicity during seed germination of
Arabidopsis thaliana incubated for 5 days after sowing. A, Pb 15mg/L: B, Pb 15 mg/L+green
tea;, C, Pb 15 mg/L+biostone; D, Pb 30 mg/L: E, Pb30 mg/L+green tea; F, Pb 30

mg/L+biostone.
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Fig. 6. Removal effects of green tea and biostone on the copper toxicity during seed germination of
Arabidopsis thaliana incubated for 5 days after sowing. A, Cu 5 mg/L; B, Cu 5 mg/L+green tea;
C, Cu 5 mg/L+biostone; D, Cu 20 mg/L; E, Cu 20 mg/L+green tea; F, Cu 20 mg/L+biostone
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