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Effects of Germanium Treatment on Germanium
Concentration and Flower Development in Winter Pruned
Branches in ‘Niitaka’ Pear Trees

Choi, Hyun-Sug - Kim, Wol-Soo - Kim, Tae-Yeon - Choi, Kyeong-Ju - Lee, Youn

This study was established on which germanium (Ge), known as one of the
functional nutrients, treatment is the most effective method for increasing Ge
uptake and contributing flowering development in the pruned branches in the
winter. Ge treatment included foliar application, soil fertigation, trunk injection,
and the three-combined application. Ge concentration in the pruned branches was
greater on the three-combined treated trees, and Ge treated branches had greater
Ge concentrations than the control. Pruned branches grown in the solution culture
had greater bud weight and bud scale number on the Ge treated trees than the
control. Ge treatments increased flowering per branch and flower number per bud
as well as improved resistance of the freezing temperature damage. Overall, there
were no consistent results of all the variables by the Ge application methods.

Key words : germanium, ‘Niitaka’ pear, foliar application, fertigation, trunk
injection, bud, flowering, low temperature
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Fig. 1. Germanium concentration in one-year-old pruned branches in ‘Niitaka' pear trees
as affected by germanium treatment in December, 2004.

¥ Different letters top columns indicate significant difference by Duncan’s multiple range test at
P=0.05.

* Treatment method; FA = Foliar application, FG = Fertigation, and TI = Trunk injection.



A3 W) S Azeks Aol SARAR A Azeky d@9 sjole] mAE JF 553

% 24l A% A3 2EA BgelM HAze) FE 2397 2 b ArhBramlage,
7] TR F5E Lolabl AN FRES

= S
Aed, B AFqAE gudIes 2 $56mg-LHE X9 ESHF

2. o] 547 sopidol nx g

2rkg A7 A4 9 294 7HA9 w0 544 rlxl= a3E dotiy] f& As
545 A B tH(Table 1). w9 %S tixTol ¥l ESAFS 3+
3 wgton uaEel BgAele AR 2T Bk $oHolx s
BTk £ UDEL P<0.0594 Azt FohE 2fol7} giith 18-S &

A

_4

gz olX
flo =& o
o, = Hr
od rat {o
o L

Table 1. Bud characteristics in two-year-old pruned branches in ‘Niitaka" pear trees as
affected by germanium treatment in February, 2005

Size (mm)
Treatment FW. (mg) Scale No.
Length (L) | Diameter (D) L/D

Control 82 b 11.8 b 50 a 24 a 9.7 d
Foliar application (FA) 87 ab 129 a 52 a 25 a 10.2 cd
Fertigation (FG) 98 a 124 ab 50 a 25 a 11.1 a
Trunk injection (TI) 97 a 11.8 b 48 a 25 a 10.8 ab
FA+FG+TI 87 ab 11.8 b 51 a 24 a 10.5 be

Means separation within columns by Duncan’s multiple range test at P=0.05.
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Fig. 2. Dormant buds in two-year-old pruned branches in ‘Niitaka’ pear trees as affected
by control (A-Control) and germanium fertigation (B-FG) in February, 2005.
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Table 2. Flowering in two-year-old pruned branches in ‘Niitaka’ pear trees as affected by
germanium treatment in February, 2005.

Treatment Flowering (%) No. of flowers per bud
Control 36 b 38 ¢
Foliar application (FA) 40 a 3.9 be
Fertigation (FG) 41 a 4.3 ab
Trunk injection (TI) 50 a 45 a
FA+FG+TI 41 a 4.0 be

Means separation within columns by Duncan’s multiple range test at P=0.05.
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Fig. 3. Flower stigma viability in two-year-old pruned branches in ‘Niitaka’ pear trees as
affected by germanium treatment February, 2005.

Y Different letters top columns indicate significant difference by Duncan’s multiple range test at
P=0.05.
* Treatment method; FA = Foliar application, FG = Fertigation, and TI = Trunk injection.
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