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Differences between Species and Seasonal Changes in Cambial
Electrical Resistance of Twenty Ornamental Tree Species'
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ABSTRACT

The objectives of this study were to obtain standardized basic data on cambial electrical resistance
(CER) of omamental trees to be used for estimation of tree vigor and to compare CER between
shrubs, deciduous, and coniferous trees in relation to bud opening, flowering, and growth cessation,

Eighty healthy trees with four trees each for twenty omamental tree species growing at an univer-
sity campus in Suwon were selected and their CER was measured using a Shigometer every week
from March to May, once a month from June to October and every two weeks in November, 1996,

The CER of all tree species was high in March, started to decrease in April, maintained minimum
in May through August, began to increase in September, and returned in November to the similar
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high level to March. Among the 20 species,
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Metasequoia glyptostroboides showed the lowest(5.5k®?)

annual average CER, while Cercis chinensis and Ligustrum obtusifolium had the highest(22.7kQ, 22.9
k@) annual average CER. The lowest CER(2.4kQ) in summer(June through August) was obtained from
Wisteria floribunda, second lowest(2.5kQ) from Metasequoia glyptostroboides, the highest CER(46.8k®)
during dormant season from Euonymus japonica, and second highest(45.0k®) obtained from Ligustrum

obtusifolium. The CER of most species,

particularly shrub species,

started to decrease with bud

opening, and many species, particularly shrubs and deciduous trees with large amount of flowers,

showed sharp decrease with flowering.

When CER was compared between shrubs and trees,

trees,

shrubs showed higher average CER than

and seasonal difference in CER of evergreen species was smaller than that of deciduous

species. It is interesting to note that the deciduous Metasequoia glyptostroboides had the lowest annual

average CER.,

Key word : tree vigor, shigometer, cambial activity.
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Table 1. Average DBH, height, and crown width of twenty tree species used for measurement of
cambial electrical resistance. Each number is an average of 4 trees.

Tree Korean Scientific names DBH  Height Crown

type names (cm) (cm)  width(cm)

Netg] Forsythia koveana Nak. 3.7 250 263

% Wisteria floribunda A.P. DC. 9.7 238 290

Shrubs 733 Hibiscus syriacus 1. 7.4 343 113

ule) 7] Cercis chinensis Bunge 4.7 328 260

ALV Euonymus japonica Thunb. 2.9 153 9%

A5 Ligustrum obtusifolium S. et Z. 4.9 2535 250

ARSI RR S Zelkova serrata Makino 31.4 818 638

whE) g Acer palmatum Thunberg 15.5 478 423

) E}F- Styrax japonica S. et Z. 10.3 450 395

Deciduous Fouu} R Alnus hirsuta Ruprecht 15.5 745 230

trees W] -2 Magnolia denudata Desrousseux 12.2 510 333

W Prunus serrulata var. spontanea Wilson 19.8 535 403

A Cornus officinalis S. et Z. 10.2 350 323

SFHEL T Platanus occidentalis L. 40.6 748 675

AR Sophora japonica L. 63.5 970 890

ER Pinus densiflova S. et Z. 30.4 1025 575

Coniferous 51’;-?% T(mfs cuspidatg S. et Z. 13.4 428 533

trees ZuY Thuja orientalis L. 26.9 893 543

gL Juniperus chinensis L. 15.2 370 338

welA #olol  Metasequoia glyptostroboides Hu et Cheng  60.8 1220 538
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Table 2. Average, minimum, and maximum electrical resistance(kQ) of cambial area in shrubs mea-

sured from March to November.

Korean names Scientific names Average Minimum Maximum
At Forsythia koreana 15.9+5.5"” 11.4 39.7
5 Wisteria flovibunda 6.6+4.4° 2.4 25.9
3 Hibiscus syriacus 11.3+6.4° 4.8 31.8
vl 7] - Cercis chinensis 22.7%+8.3° 11.8 41.4
AR Euonymus japonica 18.316.0° 12.4 46.8
Ay Ligustrum obtusifolium 22.9+5 .6 14.8 45.0

Average 16.3 9.6 28.0

* Means with different letters indicate significant difference at p=<0.01.

Table 3. Average, minimum, and maximum electrical resistance(kQ) of cambial area in deciduous trees

measured from March to November.

Korean names Scientific names Average Minimum Maximum
g v Zelkova serrata 9.9+3.8% 5.8 24.9
o F o} 5 Acer palmatum 14.6+5.1" 7.7 30.0
o &% Styrax japonicus 16.5+6.0™ 10.5 37.9
ey Alnus hirsuta 11.7 +4.4% 6.1 31.9
wooE Magnolia denudata 9.6+2.6° 5.5 18.3
Ho) = Prunus serrvulata 13.4+4.9% 7.3 30.8
A5 & Cornus officinalis 15.6+5.6™ 10.1 36.1
oF Z - Platanus occidentalis 18.4+7.7° 9.3 40.8
3 3§ Sophora japonica 6.5+2.3 4.2 15.8

Average 12.9 7.4 29.6

* Means with different letters mdlcate significant difference at p<(.01.
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Table 4. Average, minimum, and maximum electrical resistance(kQ) of cambial area in coniferous trees

measured from March to November.

Korean names Scientific names Average Minimum Maximum
w| el 4 Zo] o} Metasequoia glyptostroboides 5.5%2.57 2.5 15.7
> 4 % Pinus densiflora 15.7+3.1% 9.6 27.1
F 2 Taxus cuspidata 13.2+3.4® 9.4 24.2
2 wl Thuja ovientalis 11.6+3.3° 7.3 21.7
g U 3 Juniperus chinensis 16.3%5.7° 10.7 40.9
Average 12.5 7.9 25.9

* Means with different letters indicate significant difference at p<0.01.
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