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Effect of EDTA onCopper and Cadmium Absorption in Phαibitis 

niland Triticumαestivum 

Daisuke YANASE~ OsamlI TANAKAでYutakaNASUア
Atsushi TAKIMOTO~~~and Mamoru KUGIMOTO仲*キ*事耳障

The addition of30μM EDTA to the medium inhibited the absorption of 

copper， but not that of cad皿iumin Pharb伐isnit and Tritiaum aesti日間， as 

was the case for Lemna. However， ammoniu田 addedto the medium "did not 

decrease the absorption of copper or cadmium in both plants， unlike the case 

for Lemna. 
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Che1ating agents， such as EDTA， have been said to promote the absorp-

t ion of iron and copper in p1ants.‘In the previous paper (Tanaka et a1. 

1982)， however， we reported that the addition of EDTA tO the medium inhibit-

ed the absorption of copper in Lemnαpαω臼os初旬 6746and Lemnαgibba G3. 

Since Hi11man (1961) indicated that root of Len世間 seems to be degenerated to 

on1y a trace organ， the absorption mechanism of heavy meta1s in Len世間 might 

differ from those in otherp1ants. In the present paper， therefore， we exam-

ined the effect of EDTA onthe absorption of copper andcadmium by phαrbitis 

nU and 目白旬-tmαestivurn.

Seeds of phαrbitis niZ， Vio1et， were treated with concentrated sulfuric 

acid for 30 min， washed in running water overnight and grown in moist vermic-

u1ite. Six days 1ater， when the coty1edons unfo1ded， they were transp1anted 

to test tubes (15x105 mm) containing 10 m1 of experimenta1 medium. Seeds of 

Tritiσumαestiぴum，Asakaze， were soaked in running water overnight and 

p1aced on moist fi1ter paper. Four-day-01d seed1ings with 20-30 mm co1eop-

ti1es were p1anted in test tubes (15x105 mm) containing 5 m1 of experimenta1 
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( M medium， Modified Hoag1and medium endosperms. medium aft~r the remova1 of 

Hi11man 1961 ) with an initia1 pH of 4.1 was used as the basic medium. 

Both p1ants were grown for 3 days on the experimenta1 medium under con-

success-(6000 1ux) at 25+10C， then washed 

1% EDTA so1ution at pH 5.0 and disti11ed water 

tinuous day1ight f1uorescent 1ight 

ive1y with disti11ed water， 

The methods to determine the amount of copper and cadmium for 1 min each. 

in p1ant bodies were simi1ar to those described previous1y accumu1ated 

1983). The concentration of copper and 1982， Nasu et a1. (Tanaka et a1. 

Three experimenta1 cu1tures cadmium was expressed on a fresh weight basis. 

and the experiments were repeated at least were used for each treatment， 

twice. 

When Pharbitis ni~ and Tritiσumαestivum were grown on Mmedium contain-

ing various concentrations of CuS0
4 
without EDTA， the copper concentration in 

the p1ants rose with the increase in the copper concentration in the medium 

(Fig.1). The copper concentration of Tr仕切umaestivum was higher than that 

of phαrbitisηil. Fresh weight after 3-day cu1ture was about 1.15 and 1.8 
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Fig・1 Copper concentration in Phapbitis niZ (A) and Tpitiaum aestivum (B) 

cultured on M medium containing various concentrations of印 S04with or 

without 30μM EDTA added. Plants were grown under continuous light of 

6000 lux at 25土.1~C for 3 days. Results are presented as the mean + 
standard error. 

0-一ーーーー一一ーo without EDTA 
・ーーーー--・ with 30μM EDTA 
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tirnes greater than that of start of treatrnent in phαrbitis nil and Triticum 

αestivum， respective1y. No significant change in fresh weight was seen in 

both p1ants even on the rnediurn containing 20μM CuS0
4
， but phαrbitisηu 

grown on the rnediurn containing rnore than 10 pM copper cou1d not deve10p any 

adventitious roots at the base of the hypocoty1 (Fig.2). 

The absorption of copper by these two p1ants was c1ear1y reduced by the 

addition of 30μM EDTA to the rnediurn (Fig.1). The forrnation of adventitious 

roots in phαrbitis nil was cornp1ete1y recovered by sirnu1taneous addition of 

EDTA to the rnediurn (Fig.2). 

These resu1ts indicate that 30μM EDTA added to the rnediurn suppresses 

the absorption of copper in phαrbitis nil and Tritiσumαestivum as was the 

case for Lemηα. 

The cadrniurn absorption in Lemnαis not inhibited by the addition of 30 

μM EDTA to the rnediurn (Nasu et a1. 1983). Therefore， we next exarnined the 

effect of EDTA on cadrniurn absorption in phαrbitis nil and Triticumαestivum. 

Fig. 2 Effects of copper and EDTA on the formation of adventitious root 

formation in Pharb伐isnil. For cu1ture conditions， see the 1egend 

to Fig.l. 

A grown on the medium with neither copper nor EDTA 

B grown on the田ediumwith 30μM EDTA 

C grown on the皿ediumwith 10 pM CuS0
4 

D grown on the medium with both 10 pM CuS0
4 
and 30μM EDTA 
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These p1ants were cu1tured for 3 days on M medium containing various concen-

trations of CdC1
2 
with or without 30μM EDTA. The cadmium concentration in 

both p1ants rose with the increase in the cadmium concentration of the medium， 
(Fig.3). irrespective of the presence or absence of 30μM EDTA in the medium 
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Fig. 3 Cadmiu皿 concentrationin Pharbitis niZ (A) and Tritia聞 aestivum

(B) cultured on M medium containing various concentrations of CdC12 
with or without 30μM EDTA added. For culture conditions， see the 

legend to Fig.l. 

0-ーーーーーo without EDTA 

・ーーーー-・ with 30μM EDTA 

That is， 30μM EDTA did not prevent the absorption of cadmium in phαrbitis 

nil and Tri左手σwnαestivum.

工nLemnαammonium ion added to the medium great1y suppresses copper 

absorptiop (Tanaka et a1. 1982) and s1ight1y suppresses cadmium absorption 

(Nasu et a1. 1983). In the next experiment， Pharbitis nil and Triticum 

αestivwn were grown on M medium containing various concentrations of ammonium 

with 10μM CuS0
4 
or 10μM CdC1

2 
under continuous i11umination for 3 days. 

Copper and cadmium contents of both p1ants at the end of-the cu1ture period 

are shown in Fig.4. The addition of ammonium to the medium had no significant 

effect on the copper and cadmium accumu1ation in either p1ant， un1-ike the 

case for Lemnα. What causes such a difference between Lemnαand phαrbitis 

nil or Tritiσwnαestivum is unknown， but the action of EDTA on copper and 

cadmium absorption seems to be simi1ar in these three p1ants. 
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The concentration of copper (A) and cadmium (B) in P;加l'b俳句 niZ

and Tl'王tiaumaestivum cu1tured on M mediu田 containingvarious 

concentrations of NH4C1 together with 10μM CuS04 
(A) or 10μM 

CdC12 (B). For the cu1ture conditions， see the 1egend to Fig.1. 
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