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Germanium Contents of Soil and Crops in Gyeongnam Province

Seong-Tae Lee, Young-Han Lee, HongJae Lee”, Ju-Sik Cho” and Jong-Soo Heo”(Gyeongnam-do Agricultural Research
and Extension Services, Jinju 660-360, Korea, Water Quality Analysis Center, Jinju National Univ., Jinju 660-758, Korea,
“Division of Applied Life and Environmental Sciences, Sunchon 540-742, Korea, *Division of Applied Life Science,

Gyeongsang National Univ., Jinju 660-701, Korea)

ABSTRACT : To investigate the germanium content in paddy soil in Gyeongnam province, 310 paddy soil
samples were collected at 19 areas in Gyeongnam, Ulsan and Busan, Contents of germanium in paddy soils
were analyzed in different topographies, soil types and soil textures. Average content of germanium in Gyeo-
ngnam was 0.24 mg'kg, those of Masan, Jinju and Hadong were above 0.30 mg/kg. Germanium content with
different topographies were no difference. Germanium contents in different soil types were 0.27 mg'kg in well
adapted soil and 0.23 mg/kg in poorly drained soil. Germanium contents in different soil textures were 0.27
mg'kg in silt loam and 0.23 mg/kg in sandy loam,

To determine germanium content on agricultural product in the field, content of germanium in cereals,
vegetables and fruits were analyzed. Germanium content of agricultural product was high in the order of
cereals > vegetables >fruits. In case of vegetables, germanium contents were high in the order of leaf veget-
ables >root vegetables >fruit vegetables. Germanium contents were high with 62 and 65 ug/kg in lettuce and
young radish, respectively. To analyze the germanium content in medicinal plant, samples were collected from
19 medicinal plants at Hamyang areas. Germanium contents in Angelica keiskei, Ligusticum chuanxiong,
Panax ginseng and Atractylodes macrocephala were relatively high with 100 pg/kg above.

Key words: germanium, soil, crop, medicinal plant.
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Table 1. Germanium contents of paddy soil in Gyeongnam
province area

Areas No. of Mean Ge * SD Range Ge
samples (mg/kg) (mg/kg)

Changwon 14 0.26+0.10" 0.09~042
Masan 17 0.34+0.02 0.31~040
Jinju 18 0.32+0.13 0.10~071
Tongyeong 6 0.23£0.00 023~024
Sacheon 21 0.29+0.01 0.27~0.33
Gimhae 10 0.25+0.01 023~027
Miryang 20 0.21+0.05 0.07~024
Geoje 14 0.25+0.01 024~028
Yangsan 9 0.23+0.00 022~023
Uiryeong 14 0.24+0.08 0.11~039
Haman 19 0.27+0.04 0.23~037
Changnyeong 2 0.28+0.07 0.19~042
Goseong 17 0.28+0.08 0.17~0.56
Namhae 1 0.22+0.04 0.17~0.30
Hadong 19 0.320.09 015~045
Sancheong 18 0.21+0.05 011~031
Hamyang 16 0.19+0.06 0.11~0.33
Geochang 17 0.16:0.06 0.08~031
Hapcheon 18 0.22+0.05 012~0.32
Busan 5 0.24+0.00 0.23~0.24
Ulsan 5 0.230.00 0.23~0.23

Mean - 024 -

) Mean+Standard deviation
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Table 2. Germanium contents of paddy soil in different topo-
graphies

Topography No. of Mean Ge + SO Range Ge
sample (mg/kg) (mg/kg)

Flu-marine plain 8 0.25+0.07" 015~036
Alluvial plain 94 0.25+0.09 0.08~071
Dilluvial plain 15 0.26+0.07 012~040
Vallys & Fans 17 0.23+0.07 0.07~041
M. - foot slope 7 0224002 019~024

N Mean+Standard deviation

Table 3. Germanium contents of paddy soil in different soil
types

. No. of  Mean Ge + SD Range Ge
U gl gy (e
Newly reclaimed 137 0.25:0.06" 0.07~042
Well adapted 114 0.27+0.07 0.12~056
Sandy texture 4 0.23:0.12 0.08~071
Poorly drained 2 0.23+0.06 0.15~038
Saline 3 0.22+0.06 0.17~026
Adid sulfate 3 0.24+0.01 0.22~024

2

AukEoz Zdel BT §99 024 meg/kg FEE FHhD
e, REYo] 027 mg/kgo & HlwF Egron, Apdg
ot FHAINE BF 023 mg/kgo 2 e FEOIT:

[e]

L
1_

EYE Nzits &

EAERE AYE(ay loam), PAMIYGESIty clay loam),
%FE(Loam), PIAFEFEGl loam), AFFE(Sandy loam)] 5
N BEAQoR &l AZvky IS B

Table 494 Hi= wje} Zo] EAQE Al=rlg &F IA]
ER 2 & Aol vehbA Fsitk A2rks g2 A
WAoR Ade BE 3 04 mg/kg FES IHdn
Ao, WAMIFET} 027 mg/kgo R vl E9kom, <
E9} AlkEE 27} 0249} 023 mg/kg o]tk

T8 B $u4 $Ee FAEGEG AEEGN
93 HE 390l S1U5E FIEYY0l we o N
2H A g BEYF Cush Zn e HE F A
gt 4ode, BT Ko 4w Bt 2u®
stacd, 2 488% Fa5d &5k Agvhy & w3
AFERTE FESY v Be rRHEYEAAN 3tk

Table 4. Germanium contents of paddy soil in different soil
textures

Soil texture No. of Mean Ge + SD  Range Ge
sample (mg/kg) (mg/kg)

(lay loam 2 0.23:+0.00" 023~03
Silty clay loam 5 0.26+0.05 023~035
Loam 121 0.24+0.07 0.07~045

Silt loam 148 0.27+0.06 0.12~056
Sandy loam ! 0.23+0.12 0.08~0.71

) MeantStandard deviation

Table 5. Germanium contents in cereals, vegetables and fruits

Classification Crop Ge (ug/kg) + SD
Brown rice 68+10"
Cereals
Barley 4845
Perilla leaf 3616
Lettuce 6212
Leaf vegetables Water celery 58+12
Cabbage 52+13
Red pepper 37413
Fruit vegetables Cucumber 28+4
Tomato 2945
Potato 43+13
Root vegetables Young radish 6516
Sweet potato 46+12
Fruits Sweet persimon 11+4
Pear 2845

) Mean+Standard deviation

9) MeansStandard deviation
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Table 6. Germanium contents of Korean medicinal plants
collected from Gyeongnam province

Scientific name(Korean name) Part Ge(ug/kg)+SD
Angelica keiskei( 2 %) Leaf 126+6"
Ligusticum chuanxiong(E31E) Root 12645
Panax ginseng(14) Root 122+7
Atractylodes macrocephala(AF) Root 12245
Angelica dahurica(H ) Root 119+4
Liriope platyphylla(™ -5 Root 1105
Platycodon grandiflorum{Xce}]) Root 108+4
Adenophora triphylla(Zych) Root 98+6
Ledebouriella divaricata(78¥5-%) Root 8945
Houttuynia cordata(0}43 %) Leaf 8014
Achyranthes japonica(3)5%-5) Leaf 774
Gastrodia elata(z o}y Root 65+3
Saururus chinensis(AH %) Leaf 595
Carthamus tinctorius(8-3}) Seed 52+4
Sedum sarmentosum(E1+=) Leaf, Stem 48+4
Anemarthena asphodeloides( 2| %) Root 4644
Cridium officinale(233) Root 4143
Angelica acutiloba(2Z1) Root 3743
Agrimonia pilosa(X18Hz) Leaf 3042
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