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Estimation of main fungal decay of softwoods in Japan by near infrared spectroscopy

Sakai, Yoshimi
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Near infrared (NIR) spectra collected from Japanese cedar wood samples, which
were decayed by white rot (Trametes versicolor) and brown rot (Tyromyces palustris), were subjected to
principal component analysis. Most of the PCl score of brown rot was negative and that of white rot was
positive. The separating was contributed by spectra that were in the lignin-assigned wavenumber region.
This result showed the NIR spectrum could distinguish between the white rot and the brown rot. Using this
method, scores of dead wood samples of Japanese cedar, which collected from planted forests around
country, distributed along PC1l axis. While higher score of PC1l would relate to white rot, lower score
would relate to brown rot. Those results show that NIR spectra are effective for the fungal decay
classification.




9
( )
( )
NIR
5974cm™  5795cm™
(Schwanninger et al., 2011) NIR
Fackler  (2007)
NIR
NIR
NIR
NIR

NIR

NIR
(DNIR
3
4
10m
5m 2013 5
25cm
48
3
6 12 18 24
20X20X10mm PDA
100mL
10g
25mL
121 30 PDA
(FFPRI 0507)
(FFPRI 1030)
3 EOG
60 48
60
48
5cm



6
6
3 10cm
2 NIR
4
1
NIR
NIR
NIR
70
NIR
(3) NIR
NIR FT-IR(Nicolet FT-IR
6700 Thermo Fisher Scientific Inc.
Smart UpDRIFT
10000 4000 cm* 8.0cm?
100
3
3
NIR
6100-5750cm™
SNV Savizky-Golay
PCA The

Unscrambler X ver.10.3(Camo Software)

0.0010

0.0005 4

w
0.0000 ...S‘Aj%@—
cho

-0.0005

PC2 (11%)

-0.0010 r T T . -
-0.0020 -0.0015 -0.0010 -0.0005 0.0000 0.0005 0.0010 0.0015
PC1 (72%)

AF¥ MWESsE A ORFEL VHLEE
b/% O¥rE A Ol VRREER

, 1985)
1 2
2%
(205-210 nm)
@
4
NIR
PCA
PC1 72 2(PC2)
11 X PC1 Y PC2
4
1
1
6100-5750cm™
PC1 PC2
( D
@
NIR PCA
PC1
94 PC1
2
5980cm*
C 3



2 X PC1

(Schwanninger et al., 2011) 4
PC1 0
PCA Y
PC3
PC1 5980cm™ 4
( PC1
3 2 PC1
y = -2276x + 32.6 r® =
0.25 y =-7732x + 35.9 (r* = 0.75)
( 5 PC1
NIR PC1

® 4
NIR PC3
NIR
PCA PC1
73 PC3 5

0.0010

0.0005 - nIZRYT (4)

FEIRS 54 /43
O
] - o
0.0000 \.-ii..' € IR

I
nl o

PC2 (3%)

-0.0005 A

-0.0010 . . ; . . 3
-0.0020 -0.0015 -0.0010 -0.0005 0.0000 0.0005 0.0010 0.0015

PC1 (94%)

0.001

5980

FTHXIRZ 2T

PC-3 (5%)

-0.001
)

03 -0.00: -0.001 0
PC-1 (73%)

— A7
1 — FAYRSRYS 4

-0.0020 T T T T

PCA

40 -

—Ta7
%

)

)

R
0.0 c
. VAV 5
— —
g 0.1
30
FHNDESERM r?=0.25
0.2 T
6100 6000 5900 5800 5700 25
WL cm? -0.0015 -0.0010 -0.0005 0.0000 0.0005 0.0010
3 PC1

PC 5 PCl



( 2015)

Fackler, K., Schwanninger, M., Gradinger,
C., Srebotnik, E., Hinterstoisser, B. &
Messner, K. (2007). Fungal decay of spruce
and beech wood assessed by Near-infrared
spectroscopy in combination with uni- and
multivariate data analysis. Holzforschung
61, 680-687.
(1985)

(2015)
68: 161-163.
Schwanninger, M., Rodrigues, J. C. &
Fackler, K. (2011) A review of band

assignments in near infrared spectra of
wood and wood components. Journal of Near
Infrared Spectroscopy 19, 287-308.

69 2016
pp. 75-80.

Jomura Mayuko Akashi Yuhei Itoh Hiromu
Yuki Risa Sakai Yoshimi Maruyama Yutaka,
Biotic and abiotic factors controlling
respiration rates of above - and
belowground woody debris of Fagus crenata
and Quercus crispula in Japan, PLOS ONE

10, 2015, e0145113,
DOI: 10.1371/journal _pone.0145113

68 2015 pp. 161-163.

66 2016 3 27
2006 3 29

30
11 26 2014 11 28
64 2014 3
29
2013 5 28
@
SAKAI Yoshimi
@
OHMURA Wakako
UGAWA Shin
©)

ISHIZUKA Shigehiro

2014

13



