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Growth Characteristics and Germanium Absorption in Lettuce with Different

Concentrations of Germanium in Soil

Seong-Tae Lee, Young-Han Lee, Kyeong-Nyeo Bahn”, Dong-Cheol Seo?, and Jong-Soo Heo” (Gyeongnam-do
Agricultural Research and Extension Services, Jinju 660-360, Korea, "Pusan Regional Food & Drug Administration,
Busan 606-081, Korea, “Division of Applied Life Science, Gyeongsang National Univ., Jinju 660-701, Korea)

ABSTRACT: In order to obtain the basic information for agricultural utilization of Germanium (Ge), the
growth characteristics and germanium absorption in lettuce were investigated with different concentration of
germanium in soil. This experiment was carried out in the wagner pot (1 5,000"'a). Germanium concentrations
in soil for lettuce cultivation were maintained at 0.26, 2.0, 4.0, 6.0 and 8.0 mg kg, respectively. The
content of germanium in lettuce was increased with the increase of germanium concentration in soil. When
lettuce was cultivated on soil supplemented with Ge 8.0 mg kg, germanium phytotoxicity (reduction of
plant height, No. of leaf and fresh weight) was not observed. When lettuce was cultivated on soil supple-
mented with Ge 4.0 and 8.0 mg kg, its germanium contents were found 0.75 and 1.27 mg kg, respectively.
Germanium absorption efficiency of lettuce was not different by germanium concentrations in the soil. When
lettuce was cultivated on soil supplemented with Ge 2.0, 4.0 and 8.0 mg kg'l, its absorption germanium
efficiency was found 0.05, 0.04 and 0.03%, respectively. Germanium contents in different parts of lettuce
cultivated with Ge 8.0 mg kg were 0.65 mg kg on inner leaf and 1.59 mg kg~ on outer leaf.
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Table 1. Physico-chemical properties of the soil before experiment

pH OM. Av. P,Os Ex.Cat. (cmol. kg™) Ge Particle distribution (%) Soil
(15 (gkg) (mgkg) K Ca Mg (mgkg’) Sand  Silt  Clay texture
6.1 247 254 0.35 6.5 19 0.26 2.9 86.8 10.3 Silt loam

Table 2. Growth characteristics of lettuce by different germanium concentration in the soil

Ge concentration Leaf length Leaf width No. leaf Leaf area Fresh weight
(mg kg) (cm) (cm) per plant (cm” plant™) (g pot™)
0.26 18.1 19.0 11.2 1,053 55.8
2.0 19.3 19.2 10.7 1,004 52.5
40 19.2 202 11.0 1,053 55.2
6.0 19.5 212 11.3 1,126 56.3
8.0 19.0 219 11.2 1,146 58.2
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Table 3. Inorganic components of lettuce by different germanium concentrations in the soil

Ge concentration T-N P05 K0 CaO MgO Na,O
(mg kg (%)
0.26 2.5 0.82 5.84 1.04 0.53 0.56
2.0 24 0.74 6.08 1.05 0.60 0.36
4.0 24 0.74 6.04 1.13 0.64 043
6.0 25 0.82 6.23 1.24 0.69 0.54
8.0 24 0.84 6.01 1.01 0.63 0.48

Table 4. Germanium efficiency and germanium contents of lettuce by different germanium concentrations in the soil

Ge concentration Ge treatment Dry weight Ge content Ge absorption Ge absorption
(mg kg™ (mg pot™) (g pot’) (mg kg™ (mg pot™) efficiency (%)
0.26 0 8.4 0.07e” - -
20 8.0 79 0.48d 0.004 0.05
4.0 16.0 83 0.75¢ 0.006 0.04
6.0 240 85 1.09b 0.009 0.04
8.0 32.0 8.8 1.27a 0.011 0.03

Y The same letters are not significantly different at 5% level by DMRT.
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Table 5. Germanium contents by different parts of lettuce
cultivated in the soil treated with Ge 8.0 mg kg’

Inner leaf Outer leaf
(mg kg') (mg kg")
0.65 1.59
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Table 6. Amino acid compositions of lettuce by different
germanium concentrations in the soil  (Unit : mg g”)

Contentration of Ge treated in the soil

Amino acid (mg kg
0.26 2.0 4.0 8.0
Asx.Y 15.6 16.2 15.3 15.3
Thr. 115 125 113 11.7
Ser. 78 8.0 7.1 7.9
Glx.” 21.1 224 20.4 232
Pro. 13.1 14.4 134 133
Gly. 6.7 85 7.2 7.3
Ala. 175 18.0 175 174
Val. 155 16.4 156 152
Cys. 02 0.2 0.3 0.2
Met. 1.8 12 14 16
Tle. 11.7 124 114 114
Leu. 187 20.1 182 185
Tyr. 5.1 44 41 46
Phe. 8.7 95 84 8.8
Lys. 6.4 8.4 7.0 72
His. 29 33 3.0 3.1
Arg, 123 12.9 119 11.9
Total 1769 190.8 1775 1866

D Asx : Asp.+Asn, " Glx. : Glu+ Gln.
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