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Effect of Germanium Treatment on the Quality of ‘Niitaka’ Pear Fruit
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Abstract

We investigated how Germanium (Ge) application, and the application method, affected ‘Niitaka’ (Pyrus pyrifolia)
fruit quality in a conventional orchard. Ge-treated pears weredark yellow in color, indicating appropriate maturation.
Other fruit characteristics, and weight, did not significantly differ between tests and controls. Compared to controls,
fruit from Ge-treated trees had more soluble solids, a lower acid content, and fewer stone cells, which reduced
fruit chewiness. Ge-treated trees showed a higher Ge concentration in fruit but a lower calcium (Ca) concentration.
Other fruit mineral nutrients, includingP, K, and Mg, did not differ in level between Ge-treated fruit and controls.
Ge-treated fruit showed greater firmness and a heavier specific weight during 6 months of storage, compared to
control fruit. Therefore, Ge treatment reduced fruit pithiness, which can be a problem in ‘Niitaka’ pears. Overall,
there was no significant difference between Ge-treated and control fruit qualities, but a combined Ge treatment

(fertilization plus foliar application plus trunk injection) slightly improved fruit quality.
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Table 1. Fruit skin color measured by hunter values as affected
by germanium treatments at 'Niitaka’ pear

Hunter value
3 month 6 month
L a b L a b L a b
Control 6467 589" 403" 644" 835" 40.1' 636" 883" 407
FA 69 673" 397 636 907 397" 622" 979" 400°
FG 646" 705 404" 639" 925 399" 634” 967" 398
FA+FG+TI 640° 748° 403" 640" 954 394 633" 1023' 398

"Ge treatment : FA = Foliar application; FG = Fertigation; TI = Trunk injection;
FA+FG+TI = Foliar application+Fertigation+Trunk injection.
IMeans separation within columns by Duncan’s multiple range test at p=0.05. n=5.
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Fig. 1. Photograph of fruit skin color as affected by control and
FA+FG+TI germanium treatment at a ‘Niitaka’ pear in Youngam,
Chonnam, 2004.

FA+FG+TI = Foliar application+Fertigation+Trunk injection.
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Table 2. Fruit characteristics as affected by germanium treatments
at ’Niitaka’ pear

Fruit characteristics
V]
Ge treatment” Fyit wt  Shape index  Soluble solids ~ Acidity

©® WD) %A (% AB

Control 6407 087" 106° 072" 204
FA 659" 0.88° 11 050° 230"
FG 668" 086" 126' 056 29

Tl 667" 0.88° 123 048 264
FA+FG+TI  663° 085" 115" 0.50° 30"

"Ge treatment : FA = Foliar application; FG = Fertigation; TI = Trunk injection;
FA+FG+TI = Foliar application+Fertigation+Trunk injection.
"Means separation within columns by Duncan’s multiple range test at p=0.05. n=5.
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Fig. 2. Fruit stone cell as affected by germanium treatments at
‘Niitaka’ pear orchard in Youngam, Chonnam, 2004.

Means separation within columns by Duncan’s multiple range test at p=0.05. n=5.
%G treatment : FA = Foliar application; FG = Fertigation; TI = Trunk injection; FA+FG+TI
= Foliar application+Fertigation+Trunk injection.
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Table 3. Mineral nutrient concentrations as affected by germanium
treatments at ’Niitaka’ pear

Table 4. Fruit specific gravity, minuteness, and pithiness as
affected by germanium (Ge) treatments at ‘Niitaka’ pear

Mineral nutrient concentrations

Ge

treatment1) Ge K Ca Mg P
(ug-ke-1-dw) (mg-kg-1-dw)

Control 062 190 B4 T 142°
FA 37 184" 21 &0 140°
FG 82 218 BT N3 180°
Tl 33 237 ¥ N0 185°

FA+FG+TI 45 1.99° 25 71.0° 166"

"Ge treatment : FA = Foliar application; FG = Fertigation; TI = Trunk injection;
FA+FGHTI = Foliar application+Fertigation+Trunk injection.
IMeans separation within columns by Duncan’s multiple range test at p=0.05. n=5.
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Fig. 3. Photograph of fruit fresh as affected by control and
FA+FG+TI germanium treatment at a ‘Niitaka’ pear in Youngam,
Chonnam, 2004.

FA+FG+TI = Foliar application+Fertigation+Trunk injection.
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Ge treatment (gfem ( g/cms) %)
Control 0947 2,03 25°
FA 1.00° 215 15
FG Lor* 217 14
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"Ge treatment : FA = Foliar application; FG = Fertigation; TI = Trunk injection;
FA+FG+TI = Foliar application+Fertigation+Trunk injection.
IMeans separation within columns by Duncan’s multiple range test at p=0.05. n=5.
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Fig. 4. Fruit firmness as affected by germanium treatments at
‘Niitaka’ pear at 0°C storage room in Youngam, Chonnam, 2004.

FA = Foliar application; FG = Fertigation; TI = Trunk injection; FA+FG+TI = Foliar
application+Fertigation+Trunk injection.
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and FG germanium treatment at a ‘Niitaka’ pear in YoungAm,
Chonnam, 2004.

FG = Fertigation.
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