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ABSTRACT This study was conducted to clarify the
effective application method, uptake, and translocation of
germanium (Ge) in mungbean plants. The foliar application
of liquid Ge at 7 mg/ ¢ during the flowering period, seeds
containing 38.7, 14.1 ug/kg of Ge, from the first and second
harvesting. It had 2.5 and 2.3 times more Ge than the seeds
raised by using granule Ge at 7 mg/kg with basal fertili-
zation. The foliar application of Ge at 3.5, 7, 14 and 28
mg/ ¢ during the flowering period, yiclded a relatively high
record of seeds containing 14.9~77.8 pg/kg and 6.9~26.7
ug/kg of Ge, from the first and second harvesting. How-
ever, seeds from the first harvesting contained 2.2~4.1
times more Ge than the seeds of from the second harves-
ting. On the other hand, seeds from first and second
harvesting of the non-treatment group Ge contained 1.9 and
3.2 ug/kg, respectively. When the foliar application of Ge
at 7 mg/ ¢ was conducted two or three times, the Ge
content of the seeds in the first to third harvesting were
all over 20 ug/kg. This indicates that a certain level of Ge
can be accumulated. In seeds of mungbean containing 96
ug’kg of Ge, cotyledon had 138 ug/kg of Ge, which was
79% more than seed coat per unit weight. The growth and
quantity of mungbean was not significantly different ac-
cording to the formulation of Ge, the concentration and the
frequency of foliar application of Ge used for in study.
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Table 2. Chemical properties in soil experiment, 2006.
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Fig. 1. Ge content of mungbean seed according to Ge appli-
cation method. “Mean separation within the same
harvesting time by DMRT at 5% level.

Table 3. Grain yield and yield components of mungbean according to Ge application method.

Application method Stem length (cm)

Pod no. per plant

Grain no. per pod Grain yield (kg/10a)

Non application 54a' 18.6a
Foliar application 52a 18.1a
Soil application 57a 18.2a

11.4a 140a
11.0a 144a
12.0a 146a

"Mean separation within columns by DMRT at 5% level.
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Table 4. Grain yield and yield components of mungbean according to Ge foliar application level.
FOILI:Ia? 1?1 27?1)011 Stem length (cm) Pod no. per plant Grain no. per pod Grain yield (kg/10a)
0 54a' 18.6a 11.4a 140a
35 52a 18.8a 11.5a 130a
7 52a 18.1a 11.0a 144a
14 55a 18.9a 10.9a 156a
28 57a 18.8a 11.7a 154a
"Mean separation within columns by DMRT at 5% level.
Table 5. Grain yield and yield components of mungbean according to Ge foliar application time.
Foliar t?ﬁ?:catlon Stem length (cm) Pod no. per plant Grain no. per pod Grain yield (kg/10a)
0 38a' 8.5a 11.1a 168a
1 42a 8.1a 11.2a 177a
2 37a 8.la 10.7a 151a
3 42a 8.2a 10.5a 153a
"Mean separation within columns by DMRT at 5% level.
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Fig. 3. Ge content of mungbean seed according to Ge foliar
application time. "Mean separation within the same
harvesting time by DMRT at 5% level.
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Table 6. Minerals contents (%) of mungbean 5th normal leaf according to Ge foliar application time.

Foliar application

time T-N P>0s K20 CaO MgO
0 2.05 0.35 2.51 3.16 0.35
1 2.12 0.33 2.50 2.96 0.37
2 2.17 0.36 2.86 3.02 0.46
3 233 0.30 2.03 4.42 0.53

Table 7. Ge content in cotyledon and seed coat of mungbean seed, sprout and seed coat after product of mungbean sprout.

Seed (ug/kg)

Before experiment seed (Lg/kg)

Cotyledon

Seed coat

96

138

77
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