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Detection of Discolored or Decayed Wood
in Landscape Woody Plants by Internal Electric
Resistance Measurements!
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ABSTRACT

This study was conducted to test the possibility of using Shigometer to detect of discolored or
decayed wood. Internal electric resistance(IER) was measured with Shigometer in twenty three
landscape woody plants from April to November, 1999 in Yonam College located at Chunan,
Korea. IER of landcape woody plants was different with wood species. Wood species with high
IER(more than 500kQ) were Gingo biloba, Pinus parviflora, P. densiflora, Acer palmatum, A.
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buergerianum, and A. palmatum var. amo, wood specis with low IER(less than 200k Q ) were
Metasequoia glyptostroboides, Salix babylonica, Albizzia julibrisin, and Sophora japonica.
Wood species with high IER were not different with individuals and the depth of
measurements. But Abies holophylla, M. glyptostroboides, S. babylonica, Zelkova serrata,
Liriodendron tulipifera, Magnolia kobus, M. obovata, Quercus palustris, and Prunus serrulata
var. spontanea were different with the depth of measurements, their IER were decrease
abruptly along the radius of tree. Abrupt decreases of IER indicated discolored or decayed
wood. IER measurements were related to the occurrence of discolored and decayed wood.
Therefore the Shigometer may be useful in identifying trees containing discolored and decayed
wood, particularly in the early stages of developement.
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Table 1. Average DBH, height, and crown width of twenty three landscape woody plants

L . Crown
Scientific names DBH(cm) Height{m) width (m)
Ginkgo biloba L. 12.6 7.2 1.4
Abies holophylla Max. 15.6 8.1 2.3
Pinus koraiensis S. et Z. 17.7 7.8 2.4
Pinus parviflora S. et Z. 23.1 4.3 1.4
Pinus densiflora 8. et Z. 24.2 8.2 3.0
Pinus thunbergii Parl. 21.8 2.2 1.5
Metasequoia glyptostroboides Hu et Cheng 53.6 17.2 3.8
Salix babylonica L. 42.0 4.7 1.5
Juglans mandshurica Max. 36.1 8.6 4.7
Betula platyphylla var. japonica Hara. 9.7 9.7 1.8
Carpinus coreana Nakai 4.2 12.3 1.5
Zelkova serrata Makino 38.8 12.8 5.0
Liriodendron tulipifera L. 38.1 20.8 4.2
Magnolia kobus A.P. DC. 17.2 6.5 2.3
Magnolia obovata Thunb 20.0 8.0 2.7
Quercus palustris 25.1 12.4 4.1
Prunus serrulata var. spontanea Wilson 23.1 71 3.6
Chaenomeles sinensis Koehne 14.5 3.0 0.9
Albizzia julibrissin Durazz 104 2.9 1.8
Sophora japonica L. 11.8 5.6 2.2
Acer palmatum Thunberg 24.7 5.8 3.2
Acer buergerianum Mio. 25.0 12.2 3.5
Acer palmatum var. amo 10.3 4.5 1.8
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Table 2. Changes of internal electric resistance(k £) in seven landscape woody plants with needle-
leaves. The numbers of parentheses denote standard deviation.

Distance from the bark(cm)

Tree species

3 6 9 12 15 18 21 24 27
, , 633 576 - - - - - - -
Ginkgo biloba (46) ©2) B a _ _ _ _ _
. 388 60 36 - - - - - -
Abies holophylla (173) (37) @®) _ _ _ _ - -
Pinus koraiensis 347 379 491 i ) _ ] ) .
1z2n ) (238) - - - - - -
Pinus parviflora 404 602 653 643 ) ) } ) B
(180) (79) an (40 - - - - -
, , 603 653 673 674 - - - - -
Pinus densiflora 45) (19) 12) (9) _ _ - - -
, .. 636 621 584 - - - - - -
Pinus thunbergii (29) ©64) (143) - _ - - -~ -
Metasequoia glyptostroboides 166 152 64 45 52 64 58 47 37
(71) (36) (4) 9 (16) 37 (39) amn (28)
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Table 3. Changes of internal electric resistance(k Q) in sixteen landscape woody plants with broad-

leaves. The numbers of parentheses denote standard deviation

Tree species

Distance from the bark{(cm)

3 6 9 12 15 18 21 24 27
Salix babylonica 73 73 35 3 36 22 19 - -
(74) (50) (21) (16) (8) an an - -
Juglans mandshurica (39268) (2;?) (2 3756) (?ég) é?;l) : : : :
Betula platyphylla (111;2) (il;é) : : : : : : :
Carpinus coreana 516 415 i . ] _ _ ) _
(103) (184) - - - - - - -

Zelkova serrata GBI @ oo (%) @30 (o0 (89 (8D (169
Liodendron talipifera 0ol 6oy o) (e G5 G - - -
Magnolia kobus w @ ase @ - - - o
Magnolia obovata G Gy ) e @y - - - -
Quercus palustris ao wy e oae - -
Prunus serrulata (63%3) (411’,;(6)) (223) (ggé) : : : : :
Chaenomeles sinensis (:i?;) (?gg) : : : : : : :
Albizzia julibrissin (gg) (7 22) : : : : : : :
Sophora japonica (}2(1)) (igg) : : - : : :
wsmn S0 0 @
Acer buergerianum (6;77) (62781) (6 ?;77% fzg')? : : : :
Acer palmatum var. amo (67367) (?g;) : : : : : :
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Figure 1. Changes of internal electric resistance
along the radius of three trees with
needle-leaves
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et al., 1980). B4 ¥Fo| Z7GdAE YT A7|A
29 AR Yl o)A Exe FoiES o)
23 Aol Frtetr] W Eo|th(Tattar et al.,
1972). € A 2FdA e AUFg &9 YR
A7 & A YE JePpd o2 2371 M3
3 UeE B 390, "eF ool Zo] 9emP
B AZAYA I} sEtEe @e FeE Yl

B A7IAYA 7 H X9 30% o|sA] et
At (Figure 1). 22y mebd|Fojole] i A7)
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AA o 8 FRFo] & goz B,
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FF 5 45 A WY AVIA R o Ao )
£ Figure 29 Photo 19 et}
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349 Aoz JegtHFigure 2A, Photo la). &
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Figure 2. Changes of internal electric resistance along the radius of trees with broad-leaves
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a. Pinus thunbergii, Quercus palustris, Prunus
serrulata

b. Juglans mandshurica, Liriodendron tulipifera,
Magnolia kobus

. Magnolia obovata, M. obovara, M. obovata

d. Zelkova serrata, Zelkova serrata, Zelkova
serrata

Photo 1. Photographs of trees with discolored or decayed wood(light color-sound wood, dark color-

decayed wood), B: bark, P : pith
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