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The Effects of Decay on Electrical Resistance and Moisture Content
of Populus davidiana Wood

WANG Xing-long, WANG Li-hai”

(Key Laboratory of Forest Sustainable Management and Environmental Microoranism Engineering of Heilongjiang Province,

Northeast Forestry University s Harbin, Heilongjiang 150040, China)

Abstract ;: In order to research the relationships between the wood electrical resistance and moisture contents
for sound and decayed wood samples, respectively,the changes and relationships among resistance, moisture
content and absolutely dry mass, Populus davidiana wood was selected as objective. The results showed
that the relationship between decayed wood electrical resistance and moisture contents was similar to that
for the sound wood samples that the wood electrical resistance decreased with the increase of wood mois-
ture content. Decayed wood electrical resistance was lower several times than that of the sound wood below
the fiber saturation point at the same moisture content. Moreover, the increasing moisture contents in de-
cayed wood samples lowered the wood electrical resistance more, so the electrical resistance of decayed
wood decreased significantly. Through regression analysis,decayed wood resistance was significantly corre-
lated with the sound wood electrical resistance and moisture contents. The correlation between the ratio of
the decrement of decayed wood electrical resistance to normal wood electrical resistance and the ratio of in-
crement of decayed wood moisture contents to the normal wood moisture contents and the weight loss ratio
were significant as well.
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Fig. 1 Sample grain and electrode locations
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Fig. 2 Circuit diagram for measuring resistance
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Table 1  The initial data of 12 specimens
A I 5 i B R JE A i &R JE i &R IR
7 L BB/ kQ H BB/ k) KA/ N KR/ % #% T i /g % T P H /g
1 102. 479 10. 254 71 115 7.866 7.750
2 96. 209 7.301 66 146 8.075 7.700
3 51.236 6.555 87 199 7.880 6. 820
4 84.192 10. 057 71 99 7.667 7. 360
5 54.019 6. 506 96 186 7.707 6. 630
6 96. 981 7.532 59 137 8.032 7.630
7 52. 654 5.972 92 199 8. 104 7.108
8 43.702 5.258 90 200 7.780 7.220
9 49. 831 6.005 84 162 7.805 6. 868
10 63.133 4.959 75 193 7.653 7.028
11 53.773 5.728 88 178 7.684 6. 950
12 89.022 7.026 66 207 8.128 7.243
x2 RANREFHNEBELES SN
Table 2 Data processing and analysis of 12 specimens
. i fkoH Akt Wil g kK
I /ME /kQ HRME HiRME /g /% /% /%
1 92.22 0. 44 0.12 90. 00 1.50 61.00
2 88.91 0. 80 0. 37 92. 40 4. 60 121. 20
3 44,68 1.12 1. 06 87.20 13.50 129. 50
4 74.14 0.28 0.31 88. 10 4. 00 39.70
5 47.51 0. 90 1.08 88. 00 14. 00 94. 30
6 89. 45 0.78 0. 40 92. 20 5.00 132. 80
7 46. 68 1.07 1. 00 88.70 12. 30 116. 40
8 38. 44 1. 10 0.56 88. 00 7.20 121. 40
9 43.83 0.77 0. 94 87.90 12.00 91. 40
10 58.17 1. 19 0.62 92.10 8. 20 158. 60
11 48. 04 0. 90 0.73 89. 30 9. 60 101. 50
12 82.00 1.41 0. 89 92.10 10. 90 215. 00
2 M,.R* 2} 0. 744(p=0. 002 HH 2% LR
o 350 —— 5K B B3 R HH R BORE  HEKR A 5Tk B G, B
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Fig. 3 The relationship of wood moisture content and

electrical resistance

F1R) PR BEL R A 184 7K SR 1 5 i e 25 . DA [l U R 50k
A gak MC B SR X R B9 BTN 0. 057, 2
TEAHSG, [W B MC; 1 5Tk — 2. 018, B2 AH G, Al
U s 25 A 5 A% T A P BELABR /D L 3 K SRR T A IS
(1% P BEL 1B A 23 8 /)N

T BEL 3 L 2R T ARG K 32 3 A T0 5 AN e IR R
T ICPE N4 HT . R, =0. 885+0. 036 MC, —0. 348

it B AR 1) v BEL B 5 7K 38 A0 1502 o/ L
Z TR AR A i A BE PR E ) L [ I Rl
JK R G I T2 0/ A 2T A AR A DL AT [
JKARTR A HE AR B FRL B AE 2 I A AR A Y L RHL
T A A4 T8 A7 i W K P 8 5 55 7K 3 A 494 Jon e 45 mi B
ARG+ A JES A3 Iy 180 A A R LG /) T fkt B I 149 A 4
B . SVFZ I G R AR A A AR 25 57
AR JB A 78 8 19 7R 5 I AR A B ST AR 1 K R



53

T S5 < JE AT LA AR B I AR A i BEL A 5 261

B SEARIE ARG JE A K R Th . AR R B Y
SEAR B K FE R AR 1 K R H B K A
. 22 5 W E Y . KM A I TR) B K S0 A8 T
RARKARE Lm0 7 M Jy 2808 B i R AR . K
2 RGBS A 8 7 BT TR 2 1) 3 B R4 38 24 1 K R R
PR 0L B K ) JEA 2%, ELKORE T A BT 4 6 1) TG 7
G3 AR B B 5 7K AR S E A o DR O A DX B 7K
PERE S A5 A 5 A Bk TR

FEEF AEARLRN A LT S 85 A% AR 11 #L BH K T fekt e
AR IR BE . AR 55 AL A LU A AR A 1 4 R
B A 2 AR O S KRR R AR Y B
Z HMB 0 S F B BIR T A b 254 15
B B BB S SR T R R AN TR AT
R DS o = i e N N O i N IR A
AR A B4 R BEL R HL 3K I AN B 26 B B A 5 R A H B
NSl Y e ERe W € SR | TS R i
LA LA F B 5 7K 25 1 o 2 PR D 1 e
PRI o 22 AR B 475 i 0 2 7K R 1 0 1) — s 1 B A I
{18 B BELAE /N 1 8 A% i 0 LB, 5 1 2 A SR A5 SR L,
i Y L 9 M v b A ) ST A LB S R A A L Y
SEA F B 7R B H BB /N, B Shigometer
XoF 98 ST A HR B JE A AIF 5T R BRI S A AR £ B A T
R R D0 o S7 A 1y v BEL(E 23 A8 /N (i A2
BT I A A 0 o3 A8 Ak I 5 5 I TR I 5
(A A HH EG A S B A I 4 T 8 7 1 T 2 8 A K b H
RELYGE /)~ fry 222 J5 RS AR AR 98 KM A 5 1 L BHL S
it R B A AR L BEL RS A 17 5 1 5 K R 3 A
Ktk A A B H ) R =5. 259 +0. 057R; —
2. 018(MC, — MC) /MC;, ¥ BH 2 %} 1 & 2 1 2 &
B T IC LM 1 H 7 B2 Ry = 0. 885+ 0. 036 MC,
—0. 348M,, % 2 I AR Y fy <7 BE RT3 o H B
(B A W7 5T KA TCJE A5 SURT 58 8 43 M ST AR 1 85 A AR
JE A B 7 AR K 0 R R g

SE K

(1] BRRF . £ S, o BT £ ST AR J A% K b i) 7 i B 92 3
JELJJ. FRAR TR, 2013,29 (6):47-51.

(2] A, . SR 5 JER YA 6 5 — 2 USRS I B A B 52
HEJRLID. ARl B2 ,2010,46(7) 1 170-175.
YANG H M, WANG L H. Research and development on 2D
imaging technology of the decay in trees and logs [J]. Scientia
Silvae Sinicae,2010,46(7):170-175. (in Chinese)

(3] SRRT, Er . WU AR5 4 i AR b e BN & A S2ma )], bk
Wr R & . 2015,29(1) 1 79-82.

[4] ZERRMBIZIM] Jbat & 55808 kL 2002 231-240.

[5] BRAZE. ARBE KM IR E AR KT B Hwi 5 0], A Al o
5%.1993.6(1) :46-53.

[6] A3, BT STMIHE. ARS8 7K SR04 5 B MESR LT T Aol LA
HAKTi%4.,2003,31(8):32-33.

[7] #ezioc. 8 AFE. Ao ry R [T, f Rl K% 24 A
SRB} R, 1987,20(3) :100-104.
FEIY Y.ZENG S X. Piezoelectric in wood [ J]. Journal of
Nanjing Forestry University: Natural Sciences Edition, 1987,
20(3):100-104. (in Chinese)
(8] ZAE, skZ, A R 8L, 55, o BT 1 0 2 A% W T 1 R o €
10, PadE bk BE 244 . 2014,29(3) - 105-108.
DONG ] S,ZHANG J,ZHOU S R, et al. Measurement of cold
resistance of poplar clones by electrical impedance spectroscopy
[J]. Journal of Northwest Forestry University, 2014,29(3):
105-108. (in Chinese)

L9 . b By wL. DAL 4 iR #4257 9k W 5 L0 ). V4 b bk 2 e
#.2010.25(3) :32-35.
YANG L,YANG J S. Methods of identification of thermotoler-
ance of cutting Chrysanthemum [J]. Journal of Northwest For-
estry University,2010,25(3) :32-35. (in Chinese)

(100 Aebfke, TR e, B Sk 7 RO 3 AT no4 S v e L) 1. vt

MR BE 274, . 2008, 23(1) : 34-38.
LIN S Y,DING Y L. Establishment of cold resistance of 7 or-
namental bamboo species by electric conductivity [J]. Journal
of Northwest Forestry University, 2008, 23 (1):34-38. (in
Chinese)

(111 # b VLA, AR ARBE )18 #5 0 e 43R LT 1. Mol B2
2006,42(3):99-103.

YANG Z,JIANG Z H,HUI B H. Review of literature on in-
cipient decay in wood []]. Scientia Silvae Sinicae, 2006, 42
(3):99-103. (in Chinese)

[12] SKUTT H R,SHIGO A L,LESSARD R A. Detection of dis-
colored and decayed wood in living trees using a pulsed elec-
tric current[ J]. Canadian Journal of Forest Research,1972,2
(1) :54-56.

[13] TATTAR T A,SAUFLEY G C. Comparison of electrical re-
sistance and impedance measurements in wood in progressive
stages of discoloration and decay[ J]. Canadian Journal of For-
est Research,1973,3(4):593-595.

[14] NICOLOTTI G.SOCCO L,MARTINIS R, et al. Application
and comparison of three tomographic techniques for detection
of decay in trees[J]. Journal of Arboriculture,2003,29(2):
66-78.

[15]  TRBTFE. /N DE2E 08 3 X T2 B B0 Al £ 2 418 s o) B8 5 22 188 (1 i 7
[DJ. ma /R A AL ARl K%, 2011,

[16] SHORTLE W S,SHIGO A L,BERRY P.et al. Electrical re-
sistance in tree cambium zone:relationship to rates of growth
and wound closure[ ]J]. Forest Science,1977,23(3):326-329

[17] SHORTLE W C.SMITH K T. Electrical properties and rate
of decay in spruce and fir wood[]J]. Phytopathology,1987,77
(6):811-814.

[18] TATTAR T A,SHIGO A L,CHASE T. Relationship between
the degree of resistance to a pulsed electric current and wood in
progressive stages of discoloration and decay in living trees[ J]. Ca-

nadian Journal of Forest Research,1972,2(3) :236-243.



