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SUMMARY

In order to understand the chemical binding forms of Cd in terms of its binding strength in wood, the
radial distribution of it through dendroanalysis and its different chemical fractions in trunk wood of
mature red pine(Pinus densiflora L.) trees grown in a relatively unpolluted area, in Kangwon-Province,
were examined.

Total Cd concentration in stem wood was determined by dry digestion and H;O and 0.01 M solutions
of citric acid, malic acid, CaClz, MgClz, Na;EDTA were used as extracting solutions for Cd. Extracting
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efficiencies of applied solutions were expressed as % of Cd concentration extracted by Na:EDTA which

extracted all Cd instead of Cd total concentration.

Total concentration of Cd decreased from the innermost rings near pith towards the the outermost rings
near cambium. Especially through the transition zone this tendency was observed clearly. HxO was the
least effective extractant of Cd, then extracting efficiency increased in the order MgClz<XCaCls<Malic
acid < Citric acid < Na;EDTA (extracted all Cd). According to the radial position, extracting efficieny of Cd
was ranging from 7 to 30% by H20 and even from 60 to 95% by citric acid. The Cd extracting efficiencies
of HO and organic acids increased continuously from the stem center to outermost annual rings, whereas

salts showed somewhat different tendency, suddenly decreasing near the outermost ring.

The results are discussed with regard to the different chemical binding forms of Cd and the mobility
of Cd in wood and comparable with ones in previous studies on Pinus sylvestris and Quercus patraea.
According to the results, usefulness of radial distribution pattern of Cd in pine tree trunks for retrosective

biomonitoring is questioned.
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Table 1. Physico-chemical properties of sampling
site

Identification pH Organic CEC Cd

of soil matter (cmol(+) (mg/
sample H:0 KCl (%) /kg)  kg)

Top soil  5.71 3.70 6.53 17.0  <0.01
Sub soil  5.60 3.80 5.90 17.7  <0.01
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Table 2. Extracting solutions and their pH values
before and after extraction of wood chips
of Pinus densifiora. All extracting solu -
tions were dissolved in deionized water.

Extraction Concentration pH
solution (mol/L) Before After
H0 - 5.6 4.7
MgClz 0.01 5.4 4.4
CaCly 0.01 8.4 4.0
Malic acid 0.01 2.5 3.0
Citric acid 0.01 2.4 2.9
Na:EDTA 0.01 4.6 4.3
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Fig. 1. Radial distribution of Cd in stems of Pinus
densiflora 1.. from Kangwon province (Wood
disks taken (.5m ahove ground. The broken
vertical line denotes the sapwood-~heartwood
boundary. Means+S.D. of three trees).
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Fig. 2. Percentage of Cd extracted by Na;EDTA
in stem wood of Pinus densiflora. (The
broken vertical line denotes the sapwood-
heartwood boundary. All error bars omitted
for clarity., Means of three trees).
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