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Ecological study on effects of heavy metal accumulation on pillbugs
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Abstract

In nature, the overall effect of heavy metals on the biota can be influenced by a number of
environmental factors like soil characteristics and air pollution by elevated CO,.

Pillbugs (Isopoda, Armadillium vulgare) take up heavy metals with their food and store them
mainly in the vesicles of hepatopancreas. They accumulate certain metals, occur in relatively
large numbers, are easily collected and identified, and provide sufficient material for analysis.
The species are decomposing litter well and soil impurities into N and P. Therefore, it has been
suggested that total body concentration of metals in pillbugs could be positively correlated to
the levels of environmental exposure and that pillbugs could be used as biological indicators of
metal pollution and global change by CO,. The aim of the study is to determine effects of heavy
metal concentrations in soil and elevated CO, on pillbugs’ body accumulation of heavy metal
and growth rate.

In this study, the concentrations of six metals (Fe, Mg Cu, Zn, Pb, Cd) have been determined.
Pillbugs (N=287) were collected at five sites during Jul-Aug, 2006. Cu and Zn concentrations in
the body were much higher than in the soils(1.39-41.70 times). This indicated that
bioaccumulation of some of the heavy metals were increasing in the food-chain. The high
bioconcentration of lead in Sangam may be partly associated with reclaimed land uses.
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Table 1. Characteristics of the sites used in this study.

Latitude Longitude Soil character Dominant vegetation
Kwanak 37°2728N 126 ° 56 57 E granite, eftflorescence Pinus rigida, Quercus mongolica
Sihwa 37°1717N 126 °50 50 E gravel, bbr;i(jn stone, Phragmites communis
o o granite, eftlorescence, Pinus rigida Mill.
Ewha 3773334 N 12675657 E concrete Quercus variabilis Blume
. o - - ’ . Robinia pseudo-acacia L.
Sangam 37734 35N 12653 53 pand, Silt Ailantbus altissima Swingle
Gulpo 37 °3030N 126 ° 43 44 E clay, silt Herbs
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Table 2. Number of Armadillium vulgare used in this study

(No. of spot).
Location Collecting date Number
Kwanak 2006. Sep. 38(4)
Sihwa 2000. Sep. 57(5)
Ewha 20006. Jul. 87(7)
Sangam 2006. Jul 60(9)
Gulpo 2000. Aug. 45(4)
Total 287(29)
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Table 3. pH, moisture content (MC, %), organic matter (OM, %), cation exchange capacity (CEC, meq 100g™"), and dehydrogenase
(DHA, ug g™ dry soil 24h") concentration in the soil samples.

Location pH MC OM CEC DHA

Kwanak 6.7£0.03 * 120£09* 9.74+0.3 ** 4.2340.09 * 386.0£13.05 *
Sihwa 7.6+0.03 * 16.7+1.2* 71+£02* 2.794+0.18 * 2045+15.37 *
Ewha 6.7£0.06 * 21.8+3.0* 83+£0.2* 3.49+0.16 * 255244541 *
Sangam 7.7£0.03 * 241+05* 6.240.1 " 2.70+0.05 * 337.2+17.87 *
Gulpo 7.040.01 * 159+£1.7* 6.840.2 ™ 3.35+0.32 ¢ 2324659 *

Values are means + standard deviation. * P < 0.05, * P< 0.01, **P < 0.001
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Table 4. Average concentration of metals (mean=+SD) in the soil samples.
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Location Fe Mg Cu Zn Pb Ccd

Kwanak 23345.3+5146.2* | 5090.8+673.9* 14.2+4.3* 120.0£39.3 43.6+18.3* 1.43+0.78
Sihwa 27056.3£7899.5* 3329.3+8.6* 22.7+8.5* 228.0%2.7 49.3+8.5* 0.25+0.11
Ewha 124875+£1555.3* | 791.8+83.6 13.7£3.0* 104.4%9.7 94.6+1.5* nd
Sangam 7459.4+234.4* 1504.5+58.2* 38.0+4.0* 1423+7.4 385.4+70.1* nd
Gulpo 13094.3+954.2* 418.9+52.3* 37.7+£0.8* 106.3+£20.9 79.5£5.7* n.d

Values are means + standard deviation in ug/g dry weight. * P < 0.05
Table 5. Average concentration of heavy metals (mean =+ SD) in Armadillium vulgare samples.

Location Fe Mg Cu Zn Pb Cd

Kwanak 9614.5+3096.9* 4326.0+5306.2* 592.2+140.7 | 256.9+44.6 11.6+5.1* 1.19£0.30
Sihwa 3462.7+1861.1* 1863.9+1175.5* | 8889+1228 | 317.8+78.6 18.9+14.2* 0.43+0.33
Ewha 1573.24+20.0* 4807.5+119.9* 331.7+£101.7 296.0£99.9 343.1+7.8* nd
Sangam 733.9+£41.2* 3524.0+112.2* 160.7+30.4 219.0£21.0 | 1238.5%27.6* nd
Gulpo 683.8+30.2* 5041.3+128.9* 1049.94221.3 254.2+5.6 983.9+34.6* nd

Values are means + standard error in fig/g dry weight. * p-value < 0.05
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Fig 1. Correlation of (a) Fe, (b) Mg, (c) Cu, (d) Zn, (e) Pb, (f) Cd in the concentration of soil and Armadillium vulgare.
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