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Effects of Pb and CO,on the Growth of Pinus densiflora Seedlings
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ABSTRACT: This work was investigated the effects of the elevated CO, and Pb contamination on the growth
of Pinus densiflora. Two-years pine trees were planted in Pb-contaminated soils (500 mg/kg-soil) and
uncontaminated soils, and cultivated for 3 months in the growth chamber where CO; concentration was
controlled at 380 or 760 ppmv. The growth of P. densifora were comparatively analyzed in 4 kinds of soil
samples (CA : CO, 380 ppmv + Pb 0 mgtkg, CB : CO, 380 ppmv + Pb 500 mg/kg, EA : CO; 760 ppmv +
Pb 0 mg/kg, EB : CO, 760 ppmv + Pb 500 mg/kg). It was measured the growth changes of the P. densiflora
caused by CO, concentration and Pb contamination. The growth of P. densiflora was remarkably inhibited in
the Pb-contaminated soil, although the biomass and the root elongations were not significantly affected by the
elevated CO,. These results suggested that the growth of P. densiflora was sensitively influenced by Pb
contamination rather than CO: concentration. Compared to the initial soil, total Pb concentration in the soil
samples was decreased at 760 ppmv CO; as well as at 380 ppmv CO; after 3 months. The accumulation of
Pb in the roots at 760 ppmv CO; was two-fold of that at 380 ppmv CO,, indicating that Pb bioavailability in
the root of P. densifiora might be affected by the elevated CO.. '
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Table 1. The changes of physico-chemical characteristics (pH, Mois-
ture content, Organic matter, Cation Exchange Capacity; CEC)

of soils after 3 months
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Table 3. Comparison of biomass and root length of P. densiflora after

Soil pH M. C 0.M CEC

sample (1:5) (%) (%) {meq/100g) 3 months

Initial 42 £ 02 72 +02 28 £ 1.0 20+ 07 Pine sample Biomass (g) Root length (cm)
CA 5002 100 + 2.2 28 £ 05 35+ 047 CA 207 £ 08 210 £ 1.7
CB 4005 98 £05 25+04 3205 CB 158 £ 07" 178 + 0.8’
EA 45+ 0.5 88 1.5 29 £ 05 42 + 05 EA 188 + 1.5 201 = 04
EB 3907  85+08 26:08 4008 EB 1522077 187 £ 08

CA: CO; 380 ppmv, Pb 0 mg/kg; CB: CO; 380 ppmv Pb 500 mg/kg;

EA: CO; 760 ppmv, Pb 0 mg/kg; EB: CO; 760 ppmv, Pb 500 mg/kg.

= 0.05>P>0.01, **

=0.01>P>(0.001.

Table 2. Time profile of shoot length and growth rate of P. densiflora

CA: CO; 380 ppmv, Pb 0 mg/kg; CB: CO; 380 ppmv Pb 500 mg/kg;

EA: CO; 760 ppmv, Pb 0 mgkg; EB: CO; 760 ppmv, Pb 500 mg/kg.

"= 0.05>P>001, " =0.01>P>0.001, " = P<0.001.

Pine Shoot length (cm) Growth rate
sample Initial 0 day After 2 weeks After 4 weeks After 6 weeks After 12 weeks (%)
CA 184 £ 3.1 195 + 3.7 206 + 34 208 + 37 294 + 07 59.8

CB 189 = 2.1 191 % 2.1 194 £ 20 19.6 £ 1.9 212+ 18 122"
EA 197 £ 27 201 + 29 204 £ 26 209 £ 2.6 255 + 0.8 294"
EB 186 + 3.4 189 + 34 19.1 + 33 193 + 23 20.5 = 0.9 102™

CA: CO; 380 ppmv, Pb 0 mgkg, CB: CO; 380 ppmv Pb 500 mg/kg; EA: CO, 760 ppmv, Pb 0 mgkg; EB: CO; 760 ppmv, Pb 500 mg/kg.

" =0.01>P>0.001,

™ = p<0.001.
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Fig. 1. Pb accumulation on leaf, stem and root of P. densiflora after
3 months.
CA: CO; 380 ppmv, Pb 0 mg/kg, CB: CO, 380 ppmv Pb
500 mg/kg; EA: CO, 760 ppmv, Pb 0 mg/kg; EB: CO, 760
ppmv, Pb 500 mg/kg.

Table 4. Total, exchangeable, soluble Pb concentrations in soil after 3

months
Soil sample Total Soluble (mg/kg)  Exchangeable
Initial 4985 + 54 47 £ 05 942 + 195
CB 3985 + 147 35+ 02 752 + 154
EB 4244 + 18" 27 %07 885 + 27

CB: CO, 380 ppmv Pb 500 mg/kg; EB: CO; 760 ppmv, Pb 500 mg/kg.
" =0.01>P>0.001.
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