SEHERE 14(1) 1 53 - 62, 1999 | 53

LA & EMARAM Z KRG E /R
FieE2 &= 44 1)
Mg

HIAFRAATEZE MY BT R AR FTIR BB RZER ~ IR 50 (B4 - PT35S - 4048 - 188 - SRR

B ETERE (R IEE) & 7 RSN < KEER - RIBEESRARAAM KARBESH - BLUELR
(Acer sp. ) BB HEM - BBEHEEE BT ( Coriolus versicolor; TFRL, No.31) 1 B R EEE
( Laetiporus sulphureus; TFRI, No.178)1 %k o A EESEEERERERET  BEERE 26
2°C RAHSHREE 70 5% - 8 22 B HERE - KETREEHSEAM 2 BiIoEER » 8415
REFBREHHREBEREESEE - TRREBZ MRS E - SEENEESRFS
BN - EREOETEHEMER  BREEM -~ ITREAERN  MimFHIREH S - BBk
&~ BEFERNTER 3 BEHMARIEREDR - AR FEE 3 BEEIEFEETEREE - ol
AERBFTRERTRS | BT S 76% » GETER 2.96% » TEHM 4.27% - # 3 BRAHRT
MRS R ERE -2 - BH=EfRAREZEIY Y £ G RZ MERAE
BREERA @ RERARH ~ IBFTH ~ RARMES ~ ZKED ~ FIEakEE -
EIRH - FE8RE 0 1999 o CRESEBEAEAM ZRAWEIERT - SEHERSE 14(1): 53620

Natural Decay Resistance of Seven Nanmu Wood Species Native to
Taiwan

Chen —lan Wang>2?) and Ming -hwa Li!!

[Summary]

The natural decay resistances of 7 nanmu wood species, collected from Lienhuachih and
Liukuei Stations were tested in this experiment. The test fungi included 1 white-rot fungus, Coriolus
versicolor (C.v.; TFRI, No.31), and 1 brown-rot fungus, Laetiporus sulphureus (L. s ; TFRI,
No. 178). Maple ( Acer sp. ) wood specimens were used as reference blocks. The soil-block test
method was followed, according to ASTM and CNS standard procedures with some modifications.
The incubator was set at a temperature of 26 = 2°C and relative humidity of 70 +5%. After 22 wk
of incubation, the wood samples were found to be decayed more heavily by white-rot fungus ( C. ». )
than by brown-rot fungus (L. s. ). The wood of Taiwan phoebe showed the best decay resistance,
and the next best wood species were Nantou litsea and Konishi nathaphoebe. The wood samples of
Red bark slugwood, Red nanmu, and Large-leaved machilus were found to possess less de-
cay-resistant properties, while the wood sample of Incense machilus was determined to have the least
decay resistance. N-hexane, acetone, and methanol were sequentially applied to extract the wood
powders of Taiwan phoebe, Nantou litsea and Konishi nathaphoebe. Acetone extractives were most
abundant, and they revealed significant anti-fungal effects.

Key words: nanmu wood species, decay fungi, natural decay resistance, extractives, anti-fungal
effect.
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Table 1. Common and scientific names of 7 nanmu wood species native to Taiwan

Common name

Scientific name

Large — leaved machilus

(RFEH)

Incense machilus

(75 &)

Red nanmu, Common machilus

(KIS - FERA)

Red bark slugwood
(Hrf)

Nantou litsea

(PT84 - REARE T - mERERAR)

Konishi nathaphoebe
(B ETER - P FERER)

Taiwan phoebe

)

Machilus kusanot Hay.
Machilus zuthoensis Hay.
Persea zuihoensis (Hay. ) Li

Machilus thunbergii Sieb. et Zucc.
Persea thunbergii (Sieb. et Zuec. ) Kost.

Beilschimiedia erythrophioia Hay.
Litsea acuminatea (Bl. )
Litsea nantoensis Hay.

Notaphoebe konishii Hay.
Persea konishii (Hay. ) Kosterm.

Phoebe formosana Hay.

Table 2. Basic properties of 7 nanmu wood species

Wood sample DBH{em) Sp. gr. (air dried) Agelyr)
Large - leaved machilus 28.6 0.536 40
Incense machilus 33.9 0. 469 30
Red nanmu 38.8 0. 646 55
Red bark slugwood 42.9 0.633 42
~ Nantou litsea 32.1 0. 564 45
Konishi nathaphoebe 32.8 0.674 23
Taiwan phoebe 29.1 0. 634 25
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Fig. 1. Growth of white rot fungus Coriolus versicolor (a) and brown rot fungus Laetiporus sul-
phureus (b) on test wood samples (Large - leaved machilus).
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Fig. SEM analyses of Large —leaved machilus wood decayed by white —rot and brown -rot

fungi. (a) Radial section of wood decayed by white ~rot fungus Coriolus versicolor, ( : hy-
phae); (b) Coriolus versicolor's hyphae sticking to the surface of vessel’s cell wall, (. : hy-
phae); (c) Radial section of wood decayed by brown -rot fungus Laetiporus sulphureus, (—: hy-
phae); (d) Laetiporus sulphureus’ hyphae growing on and destroying the cell wall of wood,

(—: hyphae).
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Table 3.Decay rate of 7 nanmu wood species and maple wood by white ~rot
fungus Coriolus versicolor

Larpe —leaved Incense Red  Red bark Nantou Konishi Taiwan  Maple

Wood sample machi machi machi  sfugwood  litsea natha — phoehbe phoebe  wood

Decay rate (% )V
d

c, a, b d b,c f f g a
Heartwood 62. 6 74.3 58.9 68. 8 36.3 38.6 16,1 79.3
(£7.0)¥ (£6.9) (%8.1) (2£2.7) (£8.4) (59 (=5 1026.9)
c,d a,b d e d d g a
65.1 73.1 57.1 46. 4 57.3 58.7 14.7 80.5
Sapwood (£9.3) (£8.0) (£7.8) (24.6) (29.3) (=4.3) (+4.50+8.1)
Average 36.9 73.7 58.0 57.6 46. 8 48.7 15.4 79.9

"Values labeled by the same letter are not significantly different at the 5% level, according to Duncan’s multiple
range analysis.
2Standard deviation.

Table 4. Decay rate of 7 nanmu wood species and maple wood by brown —rot
fungus Laetiporus sulphureus

Large —leaved Incense Red Red bark Nantou Konishi Taiwan  Maple

Wood sample machi machi machi  slugwood  litsea natha - phoebe phoebe  wood

Decay rate (% )1

d, e a e b f f f b, e
Heartwood 19.8 55.3 17.5 43.9 4.3 8.5 3.2 40.3
{£5.2)2 (£6.0) (=%59) (x7.4) (+1.5) (=3.2) {(£0.9) (+6.8)
d, e a d b d, e d f c
20. 1 51.6 24.7 43.1 21.4 25.0 3.5 36.5
Sapwood {£3.9) (+£7.9) (£7.6) (£8.7) (£7.4) (+5.7) {(+1.4) {(£5.9)
Average 20.0 53.5 21.1 43.5 12.9 16. 8 3.4 38.4

DValues labeled by the same letter are not significantly different at the 5% level, according to Duncan’ s multiple
range analysis.
DStandard deviation.
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THGHER 15.4% > MISHREEBRY  BESEEAE - SRR 2 SR
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SIS B RS 50% % G P 2EH (46. 8% ) A1
I (48.7% ) > THISMESREE 4 @A 19 BHEERM 2 8H ROHTH AL
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Table 5. Statistical analyses of experimental data by SAS system
The SAS System
General linear models procedure
Class 1) Level Values
SAM g 12345678
FUN 2 BW 2)
HSW 2 HS
Number of observations in data set = 256
Dependent variable: RATE
Source DF Sum of squares Mean square F value Pr>F
Model 31 135562. 572 4372. 986 37.88 0. 0001
Error 224 25399, 197 115. 451
Corrected total 255 160961. 770
R - square C. V. Root MSE RATE mean
0. 842204 26. 18632 10. 7448 41. 0321
Source DF Type I S5 Mean square F value Pr>F
SAM 7 65501, 4161 9357. 3452 81.05 0. 0001
FUN 1 54155. 7818 54155. 7818 469. 08 0. 0001
HSW 1 369. 3889 369. 3839 3.20 0. 0750
SAM*FUN 7 8019. 4230 1145. 6319 9.92 0. 0001
SAM *HSW 7 6519. 6902 931. 3843 8.07 0. 0001
FUN*HSW 1 1. 2764 1. 2764 0.01 0.9164
SAM*FUN* HSW 7 995. 5958 142. 2280 1.23 0.2863

DSAM - wood samples; FUN - fungus; HSW - heari wood and sap wood,

YB - brown rot fungus; W — white rot fungus.
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Wood samples decayed by Corfofus versicolor
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Fig. 3. Correlation between decay rates and alkaline —extract increases of wood samples de-
cayed by white ~rot and brown -rot fungi. (a) Coriolus versicolor - white —rot fungus; (b)

Laetiporus sulphureus — brown -rot fungus.

Table 6. Percentages of alkaline extractive from un ~decayed and decayed

woods
Wood ) Large — leaved Incense Red  Red bartk Nantou Konishi Taiwan  Maple
00d sarple machi machi machi  slugwood  litsea  nathaphoebe  phoebe wood
Percentage of alkaline extractives (%% }V
Undecayed 18.6 20. 8 25.3 17.3 14.1 19.6 20.5 17.5
(A)
Decayed by
fungus C. » 26.9 33.2 37.1 31.4 30.3 26.3 22.8 32.3
{B)
Percentage
increase 8.3 12. 4 11.8 14,1 16.2 6.7 2.3 14.8
(B) - (A)
Decayed by
fungus L s 31.4 48.5 31.1 39.1 24.5 25.1 24.9 38.9
(C)
Percentage
increase 12. 8 27.7 8.8 21.8 10. 4 5.5 4.4 21.4
(C) -(4)

D Alkaline solution is 1% NaDH.

N~ TR - BRI RIIER 3 FERA
SEFAY  SRILESHK - FEEAFEEIE
EBIEFFZEY 300 g A% A8 2 &EF A FE
MEET S > 4 Table 7 FiR o HFPB
B RAERYRBUSEERES
(9.09% ) » HREBITER(7.39%) - BRES

R (6.10% ) o« ¥ 3 BAM C BERYE S
FEOEEIBREEGEMR—BE  BRE
WM& RBRRE - L@ DEN L
R o SEKHERYS - LRFREREGSE
e aEsERaEEEs. 76% - MIER
4.27% » S HEITENE 3.96% © ¥4 3 BERAM =Rl



EEAERA 14(1) 1 53 -62,1999

61

Table 7. Solvent —extract percentages of 3 chosen woods

Taiwan phoebe

Nantou litsea

Konishi nathaphoebe

Solvents Percent (%, w/w)

N — hexane 0.32 0,20 0.33
Acetone 5.76 4.27 2.96
Methanol 3.01 2.92 2.81
Total 9.09 7.39 6.10

Taiwan Phoebe Control

Nantou Litsea Control

Konishi nathaphoebe Control

Fig. 4. Fungus - inhibition tests of acetone
extracts (0.04% ) from 3 woods, after 5-d
growth of Coriolus versicolor fungus in cul-
ture.
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