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Sequential Extraction of Trace Elementsand Uptake by Pakchoi
from Volcanic Soilsin Jgu Idand

Han-Cheol Lim",” Kyung-Hwan Moon*, Seung-Jong Jeon®, Won-Pyo Park?, and Hae-Nam Hyun®

*Agricultural Research Center for Climate Change, RDA, Jgju 690-150
*Faculty of Bioscience and Industry, Cheju National University, Jeju 690-150

We studied to compare the fractionation patterns of Ni, Cu, Zn in Jeju volcanic ash soils and to elucidate
the uptakes of them by Pakchoi(Brassica campestris var. chinensis). Fractionation patterns of soils by
sequential extraction method were different and make to distinguish from various soil types. In Pakchoi,
the transfer rates of Ni, Cu, Zn from root to shoot were also different by metal types. There are low
corelation between fractional contents in soil and contents in plants of trace elements except for
exchangeable Zn. It is needed to develop novel methods for the assessment soil Ni in relation to plant

uptake because of poor corelation.

Key words : Volcanic soil, Trace elements, Nickel, Zinc, Copper, Uptake, Jeju.
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Table 1. Land use of sampling pointsand Ni, Zn, Cu contents of soil samples.

Sample Soil series Land use Totd-Ni Totd-Zn Totd-Cu
mg kg’

A Sanbang series Pasture 2747 104° 297

B Weolryeong series Field 176° 737 R5

C Jungmun series Pasture 88.4° 125° 61.7e

D Mureung series Field 45.1° 56.4° 24.0°

E Tosan series Forest 367 101° N5

" DM.RT p=0.05



Table 2. Contentsand distribution of Ni, Zn, Cu in 5types of soilsby sequential extraction.
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(mgkg", %)

Sanbang Weolryeong Jungmun Mureung Tosan

Fradions sies saries sries saies saies
Ni zn Cu Ni Zn Cu Ni zn Cu Ni Zn Cu Ni Zn Cu

Wae 026" 01° 04 015 00 02 01 00 02 003 00 02 008 00 0¥
owe (©)" (©1) (08 (1) (00 (06 (01 (00 (04 (01 (00 (08 (02) (00 (05
Bxcer 321° 03 07 335° 03 07 202 00 08 222 03 06 2290 17 05
gele  (12) (03 (15 (19 (04 (22 (23 (0 (10 @49 (©5 (23 (62 @7 (12
Org. 807 16° 64 54¥ 05 35 565 24 76 23 08 300 08 04 53
bnd (290 (15 (1290 (@B1) (07 (108 (64 (19 (123) (G2 (10 (124 (24 (04 (127)
Cabn 512 22 177 997 35 19 30 44 18 267 222 08 1714 18 11
ae (19 (1) @3 (6 @7 G? (G4 (5 (29 (9 (38 (B3 @7 (18 (26
Qifike& 257° 999 406 157 694 262 776 118 515 378 535 195 317 972 344
redde  (939) (960) (8L6) (89.3) (94.2) (80.6) (87.8) (945) (834) (839 (46) (8L3) (864) (96.1) (830)
am 274 104 497 176 737 325 84 125 6L7 451 565 240 367 101 415

“D.M.R.T p=0.05. * Values are excluded from statistical calculation.
' numbersin parenthesisindicate the percentage of each fraction to sum.
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Fig. 2. Fractionation patternsof Ni, Zn, Cu in 5 soil series.
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Table 3. Concentrationsof Ni, Zn, Cu in root and shots of Pakchoi grown in 5 types of sails. (mgkg")
Soil Shoot Root
type Ni Zn Cu Ni Zn Cu
Sanbang series tr. 447" 91* 216" 99 100°
Weolryeong series tr. BY 76" 281° u1° 9.3
Jungmun series tr. 532° 10.0° 281° 426° 135
Mureung series tr. 303 72° 36,08 38° 143
Tosan series tr. 79.3 59° 375 555° 155"
" DM.RT p=0.05.
Table4. Correlation coefficients of soil extractsand plant contentsof Ni, Zn, Cu.
Contentsin plant
Ni Zn Cu
Water soluble -0.924 -0.235 -0.520
Exchangesble -0.630 0.826 -0.956
Contents Org. bound -0.993 -0.215 0.053
insail Carbonate -0.522 -0.525 -0.748
Sulfide & residue -0.923 0.253 0.005
Totd -0.925 0.232 -0.022
" Hze) Re)as)o) gNE s el b
A Vet Zne] Culth B2 Fo] FFETE 4
}E RAFIE AT Ni& FAAe) AR A
B | Ael HZo] HA eFkeh
: Ni, Zn, Cu®l E¢ & %F3 H24 & & 19
ABPAE Table 461 Jehldeh N84 zng A9
z o \ e BEY T 9% AEA F FF e A
A B c D E
Soll series FHAATE dEA G olEd Aides EGE
F 7ol FF% §F Aok Eusdete A8
o] &F Aol FIRFT A¥S HolA R 53
* o EGAAME HAEAEE F5FY Zol7t wie A
s0 7] WjEo e ATET o9k FARE AR Feng et

40

Zn contents in pak choi root and leaf (mgkg™!)

A B c o] E

Soil series

30

20

Cu contents in pak choi root and leaf (mg-kg™")

A B c 3] E

Soll series

Fig. 3. Contents of Ni, Zn, Cu in roots([]) and leaves() of
Pakchai. A, B, C, D, E mean Sanbang, Weolryeong, Jungmun,
Mureung, Tosan soil series, respectively.
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