et H A A9 A35(2000)
Korean Journal of Environmental Agriculture
Vol. 19, No. 3, pp. 223~227

7I1=83 HlAXE|7F 452 polyamine®d H RETH Dixls I

ByY 1EH - U¥Y - F7E - 47w’
Y $R4H - VAR B3

Changes of Polyamine Content and Phytoavailability in Lactuca sativa cultivated in

Cadmium and Arsenic Treated Soil
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ABSTRACT : Absorption of Cadmium(Cd) and Arsenic(As) by lettuce following to the change of polyamine content in
lettuce were examined to find the effect of these elements on lettuce growth and on the basic resistance mechanism. As
the contents of Cd and As were increased in soil, the contents of these elements were significantly increased in lettuce
but lettuce growth was decreased. Sequential fractionation experiment of the Cd and As treated soil was shown that
exchangeable, dilute acid extractable, and organically bound form, which were more mobile and phyto-available, of Cd
were increased by 5.6, 42.9, and 56.7% during a growing season whereas 17.6, 25.0, and 24.1% were increased in case
of As, respectively. Specially, the Cd content of leaves and roots in lettuce was positively correlated with exchangeable,
dilute acid extractable, and residual form of Cd in the treated soil. However, the As content of roots in lettuce was
positively correlated with all chemical forms of As in the treated soil. The contents of putrescine and cadaverine, a kind
of polyamine, were also increased in lettuce as both elements were increased in soil.
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Table 1. Chemical properties of soil before the experiment

pH oM T-N Av. P,Os EC Ex. cation (cmol’ kg™) cd As
(1:5) gkgh)  @kg)  (mgkg) @S mh Ca K Mg (mg kg')
5.49 7.8 1.11 194.1 0.375 3.06 021 0.39 0.09°0.99)  0.11°(0.43)

# 0.IN-HCI extractable
* Total contents which was analysed after microwave digestion
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Table 2. Chemical fractionation scheme for Cd and As in soil

Fraction Reagent conditions™ :’2118:;%

1. Exchangeable 16 mL. 1 M MgCl(pH 7.0) 1

2. Dilute acid 16 mL 1 M NaOAc adjusted to pH 5 s
extractable  with HOAc

3. Fe-Mn oxide 40 mL of 0.175 M (NH.):C:04 4
bound and 0.1 M H,C:04

. gﬁﬁg‘ca”y 40 mL of 0.1 M NasP,0; 24

5. Residual Dry(in oven) 0.1 g of materal
remaining after step 4. Add 4 mL
HNO;, 0.1 mL HCIO, and heat at
1407 for 3.5hr. Add 5.0 g boric acid
and dilute to 100 mL volume

* There volumes are for 1.00g oven-dried soil. Extractions | through
4 were performed at room temperature for the stated times.
Separation between steps was by decantation of the centrifugate
for 20min. at 1500 rpm.
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Table 3. Lettuce yield at the cadmium and arsenic treated soil

T Leaves Roots
reatment (g pot'l, FW) ....................
Control 31.52 7.56
cd 4 23.33 596
Cd 10 2198 4.80
As 10 31.68 7.86
As 20 26.60 6.50

Table 4. Contents of cadmium and arsenic of lettuce grown at the

cadmium and arsenic treated soil (Unit : mg kg“l)

Cd treatment As treatment
Plant parts
0 4 10 0 10 20
Leaves 022 1656 3924 ND 011 026
Roots 0.06 677 1487 ND 020 047

* N.D : not detected
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Fig. 1. Content of putrescine and cadaverine of lettuce grown the
cadmium treated upland soil
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Fig. 2. Content of putrescine and cadaverine of lettuce grown the
arsenic treated upland soil
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Table 5. Cadmium and arsenic contents in sequential fractionation of
the cadmium and arsenic treated upland soil after lettuce

499 - 47 PR

Table 7. Correlation coefficient(n=15) between the arsenic content in
sequential fractionation of the soil and arsenic content in

harvest (mg ke') lettuce
Cadmium treatment Arsenic treatment . . . Fe-Mn
Fracti Part of Dilute acid - Organically . .
raction 0 2 0 0 0 20 plant Exchangeable extractable bound g&lﬁz Residual
Exchangeable 0044 1660 4371 0012 0.130 0361 : : - : :
Dilute acid-extwactable 0014 0004 1191 0008 0075 0.192 Leaves 0244 034"  0307" 0048 0260

Organically bound 0033 0078 0127 0041 0213 0372
Fe-Mn oxide bound  0.022 0044 0068 0067 0831 2064
Residual 1.506 2.273 4277 0219 0426 0.854
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Table 6. Correlation coefficient(n=15) between the cadmium content
in sequential fractionation of the soil and cadmium content

in lettuce
: : : Fe-Mn
Part of Dilute acid - Organically h .
plant Exchangeable = e hound ggu}?]% Residual
Leaves 0984 0.958” 0246™  039%4™ 0734
Roots 0970 0927 0202 0468 0759
* 1 p<0.05, ** : p<0.0], ns : not significant

i

Roots  0953" 0926 0.903 0755" 0649”

* : p<005, ** : p<0.01, ns : not significant
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