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ABSTRACT: In order to obtain the basic information for agricultural utilization of Germanium (Ge), the
growth characteristics and the germanium uptake by water celely were investigated at different concentration
of germanium in soil. This experiment was carried out in the Wagner pot (1 5,000 1a) Germamum
concentrations in soil for water celery cultivation were maintained at 0.26, 25.0, 62.5, and 125.0 mg kg ,
in the soil led to germanium phytotoxwlty such as
reduction of plant helght and fresh welght. The contents of germanium in water celery were increased with
the increase of germanium concentmtlon in the soil. When water celery was cultivated from 5011 maintained
with Ge 25.0 and 62.5 mg kg , its germanium contents in plant were 89.9 and 371.6 Mg kg respectively.
Then, the efficiency of germanium uptake of water celery in Ge 25.0 and 62.5 mg kg mamtamed plots was
1.7 and 2.4%, respectively. When water celery was cultivated from soil maintained with Ge 25.0, 62.5 and
125.0 mg kg, its content of amino acid was found to be 89.8, 198.4, and 318.2 mg g , nespectlvely To
investigate the effect of N fertilizer application in uptake of germanium by water celery, these were treated
with nontreatment, 1.0, 1.5 and 2.0 times of N application based on soil testing for cultivation of water
celery. However, the amount of the N fertilizer application did not affect the contents of germanium in the
water celery. When water celery was cultivated from soil maintained with two kinds of inorganic and

respectively. The treatment of over Ge 25.0 mg kg

organic germanium 50 mg kg1 respectively, the content of germanium were 24.2 mg kg
in the GeOz treatment.

treatment and 11.8 mg kg

in the Ge-132
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Table 1. The physico-chemical properties of the soil before experiment

pH OM. Av. P,Os Ex.Cat.(cmolc kg’l) Ge Av.SiO, Particle distribution(%) Soil
(15 (gkg’) (mekg) K  Ca Mg (mgkg) (mgkg) Sand  Silt  Clay texture
6.1 24.7 254 0.35 6.5 1.9 0.26 112 29 86.8 10.3  Silt loam
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Table 2. The growth characteristics of water celery from different germanium concentrations in soil

Ge treatment (mg kg’l) Plant height (cm) Fresh weight (g pot']) Yield index
0.26 383 94a” 100
25.0 37.0 82b 87
62.5 30.2 71c 76
125.0 27.4 64d 68

D The same letters within columns were not significantly different at the 5% level by DMRT.

Table 3. The germanium efficiency and germanium contents of water celery from different germanium concentrations

in soil
Ge treatment Ge treatment Dry weight Ge content Ge uptake Efficiency of
(mg kg'l) (mg pot'l) (g pot™) (mg kg'l) (mg pot'l) Ge uptake (%)
0.26 1.0 21.6 0.05d" 0.001 0.1
25.0 100 18.9 89.9¢c 1.70 1.7
62.5 250 16.3 371.6b 6.05 2.4
125.0 500 14.7 541.4a 7.96 1.6

D The same letters within columns were not significantly different at the 5% level by DMRT.
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Table 4. The amino acid compositions of water celery from different germanium concentrations in soil

(Unit : mg g™")

Contentration of Ge treated(mg kg)

Amino acid

0.26 25.0 62.5 125.0
Asx.! 94 14.8 33.8 48.6
Thr. 44 42 7.6 20.2
Ser. 5.0 5.2 16.2 22
Glx.” 10.6 17.0 57.6 68.0
Pro. 24 24 24 24
Gly. 48 5.0 116 21.0
Ala. 5.6 6.2 9.6 25.0
Cys. 1.0 0.8 1.0 1.8
Val. 54 8.0 14.4 19.0
Met. 0.2 0.2 0.4 0.2
Ile. 34 3.6 5.6 9.4
Leu. 6.6 6.4 12.8 284
Tyr. 2.8 32 5.6 8.6
Phe. 34 32 52 9.8
Lys. 1.2 12 24 38
His. 42 44 6.8 20.4
Arg,. 4.0 40 54 94
Total 744 89.8 198.4 3182

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

Table 5. The growth characteristics and germanium contents of water celery from different nitrogen fertilizer levels in

soil treated with Ge 50 mg kg™’

. Plant height Fresh weight Dry weight Ge content Ge uptake
Nitrogen level 1 R 1 1
(cm) (g pot’) (g pot’) (mg kg™) (mg pot™)
0 26.4 43c" 7.3 10.8b 0.08b
NAST? 29.3 49b 8.3 11.7a 0.10a
NASTx1.5 309 52ab 8.8 11.0b 0.10a
NASTx2.0 32.6 56a 9.5 10.2¢c 0.10a

D NAST : Nitrogen application based on soil testing.

" The same letters within columns were not significantly different at the 5% level by DMRT.

A2 Az gl BA H3, dadde] mow g
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= HRel ol WAk o] Skl whet 2w A
T s/l Azrks 2 Bl o A
HlEErolA 11.7 mg kg' 02 71 %9kou} potd Al=n}
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whele] A Aanlg Al AlRvks gk A7t
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A=nks SFE DlLi2e =0k &+
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Sl 242 mg kg O® M =hom, TS Ge HE]2A
12.9 mg kg, GeO, H2|oJ A= 11.8 mg kg 0% A=
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= UEth Han® 52 Aagae] el w7)9)
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Table 6. The germanium content and effects of Ge types on growth of water celery

Ge types Plant height (cm) Fresh weight (g pot™) Ge content (mg kg™)
Non 345 64a” 0.06d
Ge 29.1 57b 12.9b
GeO2 30.2 56b 11.8¢c
Ge-132 29.4 57b 24.2a

- The concentration of treated Ge : 50 mg kg1

D The same letters within columns were not significantly different at the 5% level by DMRT.
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