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ABSTRACT : Changes of zinc speciation and dehydrogenase activity in soil were studied before and after a field scale phytoextraction
by Fagopyrum esculentum at a paddy soil near a closed zinc mine. The concentrations of zinc in paddy soil, in which Fagopyrum
esculentum was planted, ranged from approximately 600 mg/Kg(high Zn soil) to 300 mg/Kg(moderate Zn soil). Despite of severe growth
inhibition by Zn at the high Zn region, Fagopyrum esculentum accumulated phytoavailable fraction of Zn absorbed from the soil, and
enhanced soil dehydrogenase activity (DHA) that had been inhibited by Zn toxicity. After the plant cultivation of 2 months, the con-
centrations of phytoavailable Zn in the rhizosphere soil at high and moderate Zn region has decreased 25% and 75%, respectively. The
amount of Zn reduction in the rhizosphere soil corresponds to that accumulated in plants (recovery 92~107%), which implies Fagopyrum
esculentum removed Zn from the soil. DHA was inversely correlated to the total Zn concentrations in soil. Before plant cultivation, the
DHA in the high Zn soil was twice lower than that in the moderate Zn soil. More than 35% of DHA increase was observed in both
soils after the application of phytoextraction with Fagopyrum esculentum.
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Table 2. Growth of seedlings (% of control) at different Zn
concentration solutions after 1 week of incubation

Radicle Shoot Radicle

Germination ~ Shoot
Zn

Table 1. QA/QC of extraction methods using certified standard rate length  length  biomass biomass
reference materials (mg/L) (%) (mm) (mm) (mg) (mg)

Material ~ Value Method Zn(pg/g) Recovery(%) 0 100.0 100.0 100.0 100.0 100.0
SRM 2711 Certified value 350.4+4.8 50 100.0 68.6 79.4 95.0 58.2
Experimental value ~Sequential extraction 364.1£9.3  103.9 100 100.0 64.1 53.1 84.3 41.1

Aqua regia 354.0£04  101.0 250 80.0 394 27.1 40.3 26.9

SRM 1573a  Certified value 30.9+0.7 500 66.7 18.6 4.9 15.2 10.4
Experimental value HNO; 29.2+0.4 944 1000 60.0 6.1 1.6 8.4 6.5
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Table 3. Total Zn concentrations of initial, bulk, and rhizo-
sphere soil by sequential extraction

Soil Total Zn (mg/kg) Recovery (%)
Initial 601.8 +55.6 94.0
High Zn soil  Bulk 604.8 +48.1 107.2
Rhizosphere 486.3 £22.2% 101.4
Initial 309.3 +£29.0 102.0
Moderate Zn soil Bulk 299.6+31.3 108.4
Rhizosphere 162.4 £ 10.3% 107.7
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Fig. 1. Zn concentration of initial, bulk, and rhizosphere soil
fractions in each area. (I, Initial; B, Bulk, R, Rhizo-
sphere; * implies statistical significance by student’s t
test)
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Fig. 3. Comparison of soil dehydrogenase activity of initial,
bulk, and rhizosphere soil of high Zn soil and mode-
rate Zn soil. (I, Initial; B, Bulk, R, Rhizosphere; *
implies statistical significance by student’s t test)
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Table 4. Material balance of Zn in the rhizosphere soil and
dried plant mass

Rhizosphere soil Plant
High Zn Moderate Zn  High Zn  Moderate Zn
Shoot Root Shoot Root

Decreased F1+F2

184 59.0
soil Zn (mg/kg)
DrAled rhizosphere 2377 453.7
soil mass (g)
Rhizosphere soil

Zn loss (mg)
Plant Zn (ng/g)
Dried plant mass
(2

Plant Zn
accumulation (mg)

Recovery (%) 92.4 106.9

4.4 26.7

1182.0 1468.7 738.1 1064.5

29 04 356 1.6

4.0 28.0
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