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Stake Test at Asakawa Experiment Forest (3)
The natural durability of some woods
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Variation of average grade of damage on Japanese softwoods

Table 1-1. &JSESHEROPLIBEE ORI

o LA * . T **
RS > 9| Apparent| ftatAH | BRNH £ @& % & it 4R
. i L Sap- or | Specific . Service years . *
Species . heart- [8ravity in| Number | Position Service
No. Species wood agl}"cifsy of stakes|of stakes| 1 I 2 | 3 ‘ 4 5 I 6 ‘ 7 8 life Remarks
(1) v 5 Y om ¥ 3 S.W 0.50 10 T 0 o] 1.1 1.7 | 2.3| 2.8 3.2 | 3.2 S : Groeophyl-
(GRAJIROMOMI) G 0.3} 1.0/ 25| 3.2| 3.5| 3.7 4.5| 4.9 lum sp.
Abies homolepis B 0.3 0.6 2.1| 2.9| 3.5| 4.0| 4.6| 4.8 3.5
Sies. et Zucc. H.W 0.49 5 T 0 0 0 o] 1.6 1.8 2.6 | 4.7
G 0.2] 0.6 0.6 1.6 | 2.0| 2.8 3.6 | 4.2
B 0.2| 0.8] 0.8 1.6 2.0| 2.8 3.6 | 4.6 5.5
(2) b T Il)f M < v S.W 0.45 10 T 0 0 0 0.1 1.5| 1.9| 1.9 2.3 T:1k
A&g?sﬁhaﬁﬁiﬁl G 0.2| 0.3] 1.0| 1.0] 27| 41| 43| 4.7
Fr. Scum. B 0 | 0.1] 05| 1.7| 3.0| 4.0| 4.5| 4.7 4.5
(3) P4 5 ~ S.W 0.40 5 T 0 0 0.4 1.2| 2.8| 3.6| 3.8| 3.8
(SHIRABE) G 0.4 1.4 2.0 3.4 4.0 4.4 4.6 4.6
Abies veitchit LinpL. B 0.4 0.6 2.0 3.6 4.0 4.6 4.6 4.6 3.5
H.W 0.42 5 T 0 0 0 0.4 2.0 2.0 2.4 2.4 T 2%
G 0.2 0.2 0.2 0.8 1.0 3.6 3.8 3.8
B 0 0.2 0.2 1.0 1.4 3.8 3.8 3.8 5.5
(4) & / * S.W 0.45 4 T 0 0 0 0.7 27| 40| 4.0| 4.3
(HINOKI) G 0.3 0.3 0.5 1.0 2.2 4.0 4.2 4,5
Chamaecyparis B 0 0 0.5| 1.2] 2.5| 4.0| 4.5| 5.0 5.0
obtusa FExnnL. H.W 0.47 6 T 0 0 0 0.3 1.2 1.4 2.0 2.5
G 0 0 0 0.3 1.0 1.6 2.4| 2.8
B o] 0 0 0.5 1.0 2.2 3.0 3.6 7.0
(5) -+ Y 7 S.W 0.37 3 T [0] 0.6 0.6 2.0 3.3 3.6 4.3 4.7
(SAWARA) G 0 1.6 | 2.0 2.6 3.6| 4.3 4.6 5.0
Chamaec yparis B 0.3| 1.0| 2.0( 2.3| 43| 5.0| 5.0| 5.0 4.0
pisifera EnvL. H.W 0.36 7 T 0 0 0 0 0 o] 0 0 T
G 0 0 0.1 0.7 1.2 1.4 1.7 2.0
B [¢] 0 0.3 0.7 1.6 ] 2.3/ 2.4 3.0 7.5
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(6)

(7)

(8)

(10)

(1)

(12)

(13)

A +
(SUGI)

Cryptomeria

japonica D. Don

bzl 7 < 4

(KARAMATSU)
Larix leptolepis
Gorp.

7 oHh = VS =Y
(AKAEZOMATSU)
Picea glehnii Masr.
b % b
(TOHI)

Picea hondoensis Mayr
=. Va < V4
(EZOMATSU)
Picea jezoensis Carr.

P l) e S
(HARIMOMI)
Picea polita Carr.

7 A =
(AKAMATSU)

Pinus densi flora
Sier. et Zuce.

L s
(HIMEKOMATSU)
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R T > 91| Apparent) BtaAA | BLEALM ® B % K GLike
. L] i1 Sap- or | Specific . Service years . i £
Species| . heart- gravity in Number | Position | ____|Service|
No. Species wood aé}‘cgf,y of stakes | of stakes| 1 } 2 ] 3 4 ' 5 ) 6 7 8 life Remarks
B 0 [¢] 0] 2.0 3.0 3.8 4.3 5.0 4.5
Pinus pentaphylla H.W 0.49 2 T 0 0 Q o] 0.5 1,0 1.0 2.0
Mavr G 0 0 0 0.5 1.0 3.5 3.5 5.0
B 0 0 0 1.0 3.0 4.0 4.5 5.0 5.0
(14) 7 n - v H.W 0.55 4 T 0 ) 0 0.2| 2.5 3.2| 35| — T 1k
(KUROMATSU) G 0 0.7 1.0 t.7{ 2. 45| 5.0 —
Pinus thunbergii Parv. B 0.2 0.2 1.2]| 1.2 2, 45| 5.0 - 5.0
{15) * = a S.W 0.33 5 T 0 0 0.6 1.4] 2.2| 2.2 2.8| 3.6 T:1&
(NEZUKO) G 0 0 0.4 1.2| 2.4| 3.0| 3.8]| 4.4
Thuya standishii B 0.2 0.6 1.0 1.8 2.6 3.2 4.2 4.8 5.0
CARR. H.W 0.37 5 T 0 o] 0] 0.6 1.8 2.2 3.0 3.4 T 1K
G 0 0 0 0.4| 0.8 1.6 2.4 3.4
B 0 0 0 0.4 0.6 1.6 2.6 3.6 7.0
(16) 7 A e » S.W 0.41 5 T 0 6] 0.2 0.8 1.0 2,2 2.4 2.6
(ASUNARO) G 0 0 0.4 2.0| 2.2 3.6 4.0 4.0
Thujopsis dolabrata B 0 0.2, 0.8] 1.8| 2.2| 3.8| 4.0| 4.8| 5.0
Sies. et Zucc. H.W 0.43 5 T 0 0 0 0.4y 1.0 1.2] t.4| 1.6 T 1K
G 0 4] 0.2 1.2 1.8 2.2 2.6 2.8
B 0 0 0.2 1.4 1.8 2.2 3.0 3.4 6.5
Q7) e-(e/¥T7AFE) S.W 0.43 4 T 0 0 1.0] 1.5} 2.0] 2.2| 3.0] 3.3 T : &
(HIBA) G o} 0.5| 2.0 2.2 3.5 3.7 4.2 4.5
Thujopsis dolabrata B 0 0.5 2.0 2,7 3.7 3.7| 45| 4.8 4.0
var. Hondai Makino H.W 0.46 6 T o] o] [¢] 0.2 0.2 0.2 0.3 0.4
G 0 0 (o] 0.5 1.1 1.2 1.8 3.0
B 0 0 0 0.5 1.6 2.0 2.1 3.7 7.0
* T :HEBOAUTE Top end ¥T: LAYk AEEIER Number of damaged stakes by termite.

G

: Hi¥1# Ground line

B : b o ART Bottom end

S ¢ B LI TFHEDORME Species of sporophore grown on stakes.
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Table 1-2. AJEREILTER O NG ERE DAY

Variation of average grade of damage on Japanese hardwoods

g
LTS N W ifpgyﬁirii% BERAAKH | MBI L (El22
Species i L Sap- or g?{?\?ﬁ&gn Number | Position Service years Service i K
s heart- X : S
No. Species wood a’;;'cg.fay of stakes|of stakes| 1 ’ 2 ‘ 3 4 ] 5 l 6 ’ 7 | 8 life Remarks
(18) 4 %2 ¥ » = 5 S.W 0.76 5 T 0 0 0.2] 0.6 1.6 22| —| — S:hVSEY
(I'I'AYAKAEDE) G 1.2 1.8| 3.2 3.2| 4.2 5.0 ~—~| — (C. versicolor)
Acer mono Maxim. B 0.6 1.4] 28| 3.4| 42| 50| —| —| 25
H.W 0.77 5 T 0 0 0 0.6| 1.8 20| —| —
G 1.4 20| 40| 44| 46 50| —| —
B 1.0| 1.2| 3.8| 40| 50| 5.0 —| —| 2.0
(19) Y <~ ~ v J % H.W 0.50 5 T 0 0 0.2| 0.8| 2.0| 3.0 — — T:14k
(YAMAHANNOKTI) G 20| 3.2| 40| 42| 5.0| 50| —| — S:HhvFay
Alnus hirsuta Turcz. B 2.0| 3.8| 4.2| 4.6| 5.0 5.0 — — 1.5 (C. versicolor)
(20) A 7 V * S.W 0.74 5 T 0 1.2| 28| 4.4| 50| 5.0 —| —
(MUKUNOKT) G 1.4 1.4| 2.4| 46| 46| 50| —| —
Aphananthe aspera B 10| 16| 26| 42| 46| s.o| —| —| 25
Prane. H.W 0.72 5 T 0 1.2| 3.6| 50| 5.0 5.0| —| —
G 1.0 1.4| 2.4| 30| 40| 5.0 —| ~-—
B 1.2 1.4| 20| 26| 42| 5.0 —| —1{ 3.5
@n Y H.W 0.67 20 T 0 0 0 01| 0.1 0.2] 04| 1.2 T : 64
(KURTI) G 0 0.2 0.7| 1.1| 1.6 2.0| 2.2| 2.9
Castanea crenata
Sien. et Zuec. B 0 0.2 0.7| 1.3] 1.8 2.1 | 2.3| 2.7| 7.5
@2) | # 7 7 S.w 0.54 13 T 0 | 01| 01| 0.7 16| 1.6 1.7| 1.9 T: Ak
(KATSURA) G 1.2 1.9| 3.0| 3.6 3.9| 4.0| 4.1| 4.5 S:HvIay
Cercidiphyllum B 1.6 2.4| 3.2| 4.0| 4.3| 43| 46| 46| 2.5 | (C. versicolor)
Jg‘j’é’:"’:tmgucc HW | o0.64 8 T o | o | o |o1|or7| 10| 1.2] L6
R : G 0.6 1.6 1.7| 1.8 2.5| 2.7| 3.4| 3.6
B 0.5 t.1| 1.5] 1.8 2.3 2.3| 2.8] 3.3 6.0
(23) 7 (KI?SUN(;KI) * S.W 0.55 6 T 0 0 0.1} 0.8| 2.1| 2.6 3.0| 3.0 S:Azbriy
. G 2.0| 26| 3.0| 4.1| 48| 4.8| 4.8| 5.0 (Schizophylium
Cinnamomum camphora B 1.6 2.1| 25| 4.1| 5.0| 5.0| 50| 5.0| 2.0 commune)
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BitES i .0 7| Apparent BIgEAE & K GIiE
Species R it Sap- or |_SPecific ™ Service years .
. heart- [Bravity inf Number | Position Service
No. Species wood a;;;c?nﬂy of stakes|of stakes| 1 | 2 ’ 3 ‘ 4 ‘ 5 | 6 7 8 life
Stes. H.W 0.50 4 T 0 ) 0 0.7 1.0| 1.0] 1.0 1.0
G 1.7| 2.7 3.5| 40| 45| 45| 4.7| 5.0
B 1.2 22| 3.5| 3.5| 45| 4.7| 50| 5.0| 2.5
(24) 7 + BH.W 0.66 40 T 0 0.1| 0.2 0.8| 1.9| 2.1| 2.4 2.6
(BUNA) G 0.8 1.6/ 2.1| 25| 3.0 3.8| 4.6| 4.8
Fagus crenata BL. B 0.7 1.4| L7| 21| 26| 4.0| 4.6| 48| 4.0
(25) 1 kS 7+ S.W 0.64 8 T 0 0.3| 0.8| 1.7| 2.5| 3.0] — —
(INUBUNA) G 1.0 1.8| 3.7 4.7| 48| 5.0 —| —
Fagus japonica B 1.3| 1.8] 3.3| 45| 5.0 5.0 —| —| 2.0
Maxim. H.w 0.72 2 T o |o 0 0.5 20| —| — —
G 1.0( 20| 30| 35| 5.0 —| —| —
B 1.0 20| 2.0] 35| 5.0 —| —| —1| 3.0
(26) Y ¥ K =w H.W 0.67 6 T 0 0 0 0 0.5 0.5| 0.6| 0.8
(YACHIDAMO) G 1.0/ 1.3| 1.6| 2.3| 26| 3.6| 4.0 4.2
Fraxinus mandshurica
Rurs. B 1.0 1.1| 1.6| 1.8| 3.0] 4.0} 45| 46| 4.5
(27) 1 A F Y S.W 0.44 4 T ) 0 0.2 1.2] 2.2 2.7 — —
_ (IIGIRD) G 1.5| 3.0 4.0| 45| 4.7| 50| —| —
Idesia polycarpa B 1.2 2.7| 40| 47| 47| 5.0 —| —| 20
Maxm, H.W | 0.4 4 T o | 02| 10| 22|32 —| —| —
G 1.7 3.2| 45| 4.7} 50| —| —| —
B 2.0| 3.7| 45| 47| so| —| —| —| 15
(28) A = 7 A3 II.W 0.57 4 T 0 0 0 0 0.7 0.7 1.2 1.3
juigal;lngs}ilggxga G 1.2} 1.5| 2.7| 3.0| 3.0| 3.0| 3.5| 3.8
Moo, B 1.2 15| 25| 2.7| 3.0| 3.6| 4.0| 4.0| 3.5
(29) o~ ] e ] S.W 0.40 5 T 0 0 0.2 0.6| 20| 20| 2.4| —
(HARIGIRI) G 1.8 2.6 3.2| 42| 4.2] 48| 50| ~—
Kalopanax pictus B 1.8 2.6 3.4 3.8} 3.8| 4.4 5.0 — 2.0
Nakar H.W 0.48 5 T 0 0 0 0.8| 1.4 1.4] 1.4 1.4
G 1.2 20| 2.2 2.2| 2.8] 3.0l 3.2| 3.8

i *
Remarks

St AV Fay
(C. versicolor)

T:1&
S:HhUF &4y
(C. versicolor)
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(30)

3

(32)

(33)

(34)

(35)

(36)

N *

(HONOKI)
Magnolia obovata
Tuuns.

g 2 7 7
(YAMAGUWA)
Morus bombycis Koz,

<= F A ¥ 4
(MATEBASHIT)
Pasania edulis Maxino

* s &
(KIHADA)

Phellodendron

sachalinense Sarc.

Y = ¥ 7 3
(YAMAZAKURA)
Prunus jamasakura
Koipz.

vy 3 XYy
(UWAMIZUZAKURA)
Prunus grayana
Maxmm.

Vv oA A4 =z v )
(SOMEIYOSHINO)
Prunus yedoensis
‘MaTsum.
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] AR E] . N , j’
HWEHS @ > 91| Apparent GEALAEL | BiZCALTE #® & 3 il
Species = . i S;g’a'rg_r g?s[g)\??tly(in Number | Position |_ Service yoars _____|Service|
No. Species wood ‘gfcgfgy of stakes|of stakes| 1 | 2 | 3 ’ 4 J 5 l 6 ' 7 8 life
@G |+ v s s S.W 0.47 5 T o 0 0 0.6 1.8] 20| —| —
(SAWAGURUMI) G 1.4 20| 3.4| 40| 46| 5.0 — —
Pterocarya rhoifolia B 1.8 2.4 3.2| 46| 50| 5.0 —| —| 2.0
Sies. et Zucc. H.W 0.48 5 T 0 0 0.6 1.2 2.4 2.4 — —
G 1.6 2.2| 42| 44| 48| 5.0 —| —
B 20| 24| 42| 50| 50| 5.0] —| —| 25
(38) 7 2 # S.W 0.67 2 T 0 0 0 10 —| — —{ —
(KUNUGI) G 10| 1.5) 35| 5.0] —| —| —| —
Quercus acutissima B 1.0 25| 3.0f 5.0 —| —{ —| —| 25
Carr. H.W 0.71 5 T 0 0 0 0.6 1.2| 1.4| 1.8] 1.8
G 1.0 1.2 1.2] 1.8 2.6 3.4 42| 4.8
B 1.0 1.2| 1.4] 1.8| 2.2| 3.2] 3.8| 4.4| 5.0
39) 3 x ¥+ 7 s W 0.80 5 T 0 0.2| 1.0{ 2.6| 3.4| 3.6| 3.6| 3.6
(MIZUNARA) G 1.2 1.6 2.2| 26| 3.8| 3.8] 2.4 4.6
Quercus crispula B 0.8| t.4{ 1.8| 2.4( 3.6| 3.8| 4.6| 5.0 3.5
Br. H.W 0.91 5 T 0 02| 0.2 1.6} 24| 26| 2.6| 2.8
G 0.4 06| 1.4| 1.6| 1.8| 2.4| 28| 3.2
B 02! 06! 0.61 1.4 1.6| 2.4] 2.4| 3.0] 6.5
(40) T X5 (RHA) S.W 0.47 3 T 0 0 0 0.6 3.0l 30| —| —
(brash wood) G 1.3 23| 3.0 3.3 4.6| 5.0 — —
B 1.6 3.0} 3.3 3,3| 5.0| 5.0 — — 2.0
H.W 0.55 5 T 0 0 o 0.2| 1.8 2.0 2.4| 2.6
G 1.0 1.2 1.6) 2.2] 2.6| 4.2 4.6]| 5.0
B 0.8 1.2] 1.6 1.8] 3.2| 46| 46| 5.0| 4.0
“n 7T s s > S.W 0.93 5 T 0 0 0.2 1.4 2.4| 2.4] 3.0 —
(ARAKASHTI) 3 i.2| 1.6| 2.2| 3.8| 46| 46| 50| -
C{uercus glauca B 08| 1.6 2.2] 2.8 3.8| 4.2| 5.0 — | 3.5
Tuonn. H.W 1.03 5 T 0 0 0 0 0.2| 06| 0.6] 0.6
G 0.4| 08| 1.4] 1.8 2.6| 3.2| 3.6| 4.2
B 0.4] 081 1,6 1.8 2.0l 2.0l 28! 3.8 5.5

# %
Remarks

S:1HhYF85
(C. wversicolor)

T 1%
S:AavFsy
(C. versicolor)

T2k

T:2k

S1HATFT LN
(C. versicolor)
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Table 1—3.

S B D S 2

Variation of average grade of damage on foresign woods

v , . )| Apparent| $Lik A% | BN N BAEL
. Hit i Sap- or | Specific o Service years | %
Species : L 'h‘eart- gravity in Number | Position Service|
No. Species wood agx;cgfay of stakes|of stakes 1 1 2 | 3 ] 4 5 I 6 I 7 ‘ 8 life Remarks
(50) A A N 4 S.W 0.58 5 T 0 0 0 0 1.0| 2.0| 2.0 —
_ (Phdiek) G 0.8| 1.8| 3.4| 4.6 46| 46| 5.0| —
Anisoptera sp. B 1.0 1.2| 38| 4.6 «6! 48 50| —| 2.5
(s1) 7 15 b v H.W 0.65 5 T 0 0 0 0 0.4 0.8| 0.8| 1.0
~ (Apitong) G 0. 1.o| 1.2] 2.2| 3.0 3.6| 4.2| 4.6
Dipterocarpus sp. B 0 0.4| 0.8| 2.4| 2.8| 3.6| 4.2| 5.0| 4.5
(52) F . 5 - HW 0.71 8 T 0 0 0 01| 1.0 1.0] 1.1] 2.1
_ (Chhoeutsal) G 0. 0.7 1.0} 1.7 2.3 3.2| 4.1 45
Dipterocarpus sp. B 05| 1.0| 1.6] 2.6| 3.5 40| 43| 48| 45
(53) 3 3 v H.W 0.67 5 T 0 0 0.4| 0.8 2.2| 2.8 — —
(Ramin) G 1. 3.2| 38| 42| 46| 50| —| —
Gonystylus sp. B 1.4] 3.6| 42| 46| 46| 50| —| —| 1.5
(54) =S * - H.W 0.76 S T ) 0 0 0 0 0 0 0
(Koki) G 0 0 0 0 0.2| 0.4| 0.8 1.0
Hopea sp. B o | o |o02] 02| 04| 04| 06| 1.0f 1.0
(55) vy 5y v H.W 0.58 10 T 0 0 0 0.3 0.8 0.9 1.0] 1.4
(Red lauan) G 0 0.1 03} 1.0 1.7]| 2.6| 3.3| 3.5
Shorea sp. B 0 0 03| 1.0 1.4 2.5| 3.1| 3.5 6.0
(56) - v N v Jom S.W 0.42 3 T 0 ) 0 0 0 0 0 —
(Muanggasinoro) G 1. 2,0| 2.0 2.6| 3.6| 4.0| 5.0 —
Shorea sp. B 1.3] 1.3] 2.3| 3.0 43| 16| 50| —!| 35
H.W 0.41 2 T 0 ) ) 0 0 0 0 1.0
G 0. 1.0| 1.0{ 1.4| 3.0| 3.0| 3.5 4.7
B L. 1.0] 1.0| 2.0| 4.0| 4.0 4.0] s.0| 4.0
(57) L7 N HhT H.W 0.77 1.0 T 0 0.l 0.1 0.7 1.2] 1.5] 1.5] 1.7 T4k
Larix dahurica G 0.1 0.2 0.3| 0.8] 1.6| 2.2| 2.5| 3.5
Turez.
B 0. 0.3} 0.4 1,0 1.5] 2.1] 2.81 3.11 6.5
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Table 2. it # # o X &
Grading by the decay durability

E(Cradgf puil * Sapwood ‘ iCn 1% Heartwood
S~ T v 2 (65) = osv s F09)
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Stake Test at Asakawa Experiment Forest (3)

The natural durability of some woods

Shoshirdo MaTsvoka(?, Shoji Amemiva®@, Yosaku Saon®,

Mamoru Inove®, Hiroshi Ase® and Kazuo Narro®

Summary

This paper reports on inspection results of the stake test (graveyard test) which has
been carried out in order to determine the natural durability of some wood species.

The stake specimens were made from the same timber which had been used in zhe
laboratory test. The stakes (3 X 3 X60cm) were set in the ground in an upright position
with about half of their length (30cm) in the ground.

The damage to the stakes was determined according to the standards of condition as

follows:
Grade of damage Condition of stakes
0 Sound.
1 Partial slight damage (including decay and insect attack).
2 All slight damage.
3 All slight and partial severe damage.
4 All severe damage.
5 Destroyed.

Serviceability : When the average grade of the stakes has reached more than 2.5, :his
is regarded as the service life of each species.

The results obtained are as follows :

1. The condition of the damage on the stakes obtained by observation are shown in
Table 1-1~3. In the grading of the heartwood, YAMAGUWA (31), NISEAKASHIA

(45), Koki (54) and Sequoia sempervirens (64) showed very high resistance to decay (8
yvears or over on service life). HINOKI (4), HIBA (17), ASUNARO (16), KURI (21),
KEYAKI (49), SUGI (6), KARAMATSU (7) and Red lanan (55) showed high resistance

(6.0~7.5 years on service life), and AKAMATSU (12), BUNA (24), Apitong (51) and
Chhoeuteal (52) were moderately resistant (4.0~5.5 years on service life).

2. The damage curve of the softwoods during service periods on the stakes had a
tendency to increase slowly in the initial stage and to increase rapidly in any stage with
the development of the damage. The damage curve of the hardwoods had a tendency to
increase lineally from the initial stage to final stage with development of the damage

(See Fig. 1-1).

The grading results by the tangent of the damage line (See Fig. 1-2) are shown in
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Table 3. In the highly resistant species, the tangent of the damage line is about 0.5, In
their species, grade of damage increases by 0.5 grade per year.

3. As to the condition of the damage at the top end, at the ground line and at the
bottom end of the stakes, the damage rate of the stakes at the ground line and at the
bottom end were almost the same, and they decayed more slowly at the top end than at
both the ground line and the bottom end commonly, but sapwood of SHIRABE (3),
EZOMATSU (10), HARIMOMI (11), SUGI (6), HINOKI (4), SAWARA (5) and HONOKI

(30), and both the sap- and heartwood of ABEMAKI (44) and MUKUNOKI (20) even at
the top end suffered almost the same damage as at the ground line.

4, In the relation between the service life and the specific gravity on the stakes, no
significant correlation was recognized (See l'ig. 2), but the correlation between the tangent
of decay line and the specific gravity on the hardwood was recognized in a high level of
significance (See Fig. 3). The smaller the tangent ol the decay line, the larger the

specific gravity becomes.



