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Since 1964, the Forestry and Forest Products 
Research Institute has conducted a series of 
comprehensive studies on the wood properties 
and processing suitabilities of timbers from 
Southeast Asia and the Pacific regions. 

The authors have taken over a portion of the 
study on wood properties of the timbers and 
have evaluated the durability of the timbers. 

Woods of about one hundred species from 
Southeast ;\sia and the Pacific regions were 
selected for the test. Most species among them 
were sampled from markets in Japan, and had 
been unknown or less-known in Japanese wood 
industries at the time they were chosen for the 
tests. Several additional species which had 
already utilized in Japan were also included to 
compare the results with those of other species. 

The two methods were adopted to evaluate 
the durability of tropical woods in our test. The 
one was the sawdust block method in laboratory 
authorized in Japanese Industrial Standard 
(JIS}, and by this method an average weight 
loss of each species by fungal attack was 
measured. The other was the stake test method 
in field known by research groups of wood 
preservation, and by the method an average 
life of each species stake as af-fected by the 
damage due to fungal and termite attacks in 
field was determined. 

Samples used for both methods were taken 
from two positions: one is at 2- 3 cm from bark 
and the other at 60% in relative distance from 
pith to bark on radial direction of log. The 
former is called as sapwood, and the latter as 
heartwood in our test. 

Grading of the durability of tropical woods 
depended upon the durability of heartwood, 
because the sapwood of most species of them 
had low durability. 

Natural resistance of tropical 
woods to fungal attack 
in laboratory 

The natural resistance of each species to 
fungal attack is determined by exposing them 
in the form of small blocks of 20 x 20 x 20 mm 
to the action of pure cultures of wood destroy­
ing fungi during two months. In this method, 
the sawdust medium to culture the wood de­
stroying fungi is composed of some beech saw­
dust, distilled water as twice as the sawdust 
weight, and 1 % glucose and 0.2% peptone to 
the sawdust in weight. The test fungi were 
three species, Tyromyccs palustris (brown rot), 
Coriolus versicolor (white rot), and Pyconoporus 
coccincus (white rot). In every bottle, three 
blocks are placed on the sawdust medium in 
which each test fungus is grown, as shown in 
Plate 1. After the blocks have been introduced, 
the bottles are closed by means of a screw lid. 
The bottles are mostly allowed to stand for 
two months at 26 to 28°C. The blocks in the 
bottle are attacked by the test fungi during 
two months. A weight loss of each block was 
used as a measure of rate of decay . 

Plate 1. Sawdust block method 
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Table l. Perc<'n tage of weigt,t loss caused by decay 

Common name Position* Specific gravity 
in air dry T. pal·ustris C. versicolor P. coccineus 

1. Agathis s o. 41 23.0 2. 1 8. l 
H 0.43 2.2 o. 7 0 

2. Alstonia s 0.44 0.8 12. 7 14. 6 
r-r 0.44 17.8 10. 2 15. 8 

3. Apitong s 0.63 4.1 14. 5 14.4 
H 0.69 7.4 8. 3 7. 6 

4. Balau s 0.85 2.8 4.8 2.8 
H 0.99 0 0 l. 4 

5. Bangkirai s 0.84 l. 2 0. 7 l. 4 
H 0.90 1. 0 l. 2 l. 1 

6. Borneo oak s 0.95 0 1. 4 3.3 
H 1. 01 0 0.7 1. 6 

7. Ca.lophyllum s 0.69 10.2 8.3 
H 0.64 0 3.2 1. 4 

8. Ca.mpnosperma. s 0.58 7. 0 14.7 18.0 
H 0.50 15.8 22.6 28.3 

9. Canarium s 0.55 17.5 25.7 29.4 
H 0.53 17. 7 211. 5 22.6 

10. Celtis s 0.64 27.6 16.1 31. 9 
H 0.63 25.6 19.5 34.6 

11. Champaka s 0. 47 7.8 9. 5 13. 8 
H 0. 50 0 0. 3 0 

12. Chhoeutca.l bangkuoi s 0.65 2.8 14. 9 
H o. 75 I. 4 4. 3 

13. Chhoeutea.l sar s 0.60 I. 3 17.0 
H 0. 75 3.2 7.4 

14. E rima s 0.41 15.6 19.6 
H 0. 36 4.9 6.6 9. 7 

15. Gia.m s 0.82 o. 4 2. 7 0 
H 0. 98 0 0. 5 0 

16. Jelutong s 0.40 3.5 12. 6 19.9 
H 0.41 5.0 18.6 29. 5 

17. Jongkong s 
H 0.52 0 16.2 16.8 

18. I<a.pur s 
H 0. 60 0 3. 3 

19. I<aras s 0.43 19.4 14. 9 31. 0 
H 0.41 25.0 18. 1 38.8 

20. Kelat s 0.68 0 8. 3 12.4 
H 0.76 0 1. 3 2. 0 

21. I<eledang s 0.58 11.9 13. 9 20.9 
H 0.53 6. 5 16.2 25.8 

22. :Kerning s 0.71 0. 6 11. 6 
H 0.77 2.0 7.3 

23. Koki khsach s 0.75 0.9 4.8 
H 0.85 1. 5 1. 6 

24. Komnhan s: 0. 60 3.4 5.0 
H 0. 77 1. 6 2.1 

25. Labura s o. 47 14.6 14. 5 22. 9 
H 0.49 21. 9 15.4 13. 0 

26. Light red meranti s 0.53 4.2 1. 4 0 
H 0.46 0 0.2 0 

27. Nato s 0. 69 10.8 9.6 
H 0.68 0 0.5 1.1 

----
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----
Common name Position* Specific gravity 1'. palusti·is C. vers icolor P. coccincus in air dry 

28. New Guinea basswood s 0.40 
H 0.34 

29. Phdiek s 0.65 
H 0.72 

30. Ramin s 
H 0.66 

31. Red lauan s 0.62 
H 0.50 

32. Rcsak s 0. 6'1 
H 0. 79 

33. Rong leang s 1. 04 
H 1.15 

34. Ro yong s 
H 0.35 

35. Srol kraham s 0.43 
H 0.49 

36. Taun s 0.65 
H 0.59 

37. Teraling s 
H 0.65 

38. Tcnninalia s 
H 0.53 

39. White meranti s 0.62 
H 0.60 

40. White siris s 
H 0.43 

8.1 
11. 8 
8.3 
1. 6 

25.5 
2.4 
2.6 
3.2 
0 
2.0 
3.4 

11. 5 
14.7 
0.6 
6. 5 
2. 3 

0 

2.9 
5.2 
l. 1 

7.0 

16.5 
16.5 
ll. 7 
2.1 

19.0 
10.8 
2. 2 
0 
0. 5 
5.0 
2. 7 

13. 9 
7.5 
7.3 

12. 2 
4. 2 

4.0 

12.2 
10.6 
2.1 

15.5 

18.8 
21. 9 

26.8 
10.9 
0 
1. 7 

0 

9.5 
2. 7 

3.8 

14.3 
6. 0 
l. 2 

16. 8 

* S: Samples taken from a position of 2- 3 cm from bark cm radial din:iction . 
H : Samples taken from a position of 60% in relative distance from pith on radial direction. 

The average weight losses of main species 
caused by tlu·ee fungi in this method are shown 
in Table 1. 

The weight losses in sapwoods of most species 
among them were higher than those in heart­
woods. The weight loss in heartwoods caused 
by brown rot was approximately similar to 
that caused by white rot in case of Alstonia, 
Apitong and Bangkirai, but the former is lower 
than the latter in Campnospe1·ma J elutong, 
Jongkong, Red lauan and White siris, while 
the former was higher than the latter in Labura. 

Average life of tropical wood 
stakes as affected by fungal 
and termite attacks in field 

The stakes used in this stake test were 3 by 
3 by GO cm in size. Number of stakes for each 
species was at least ten for sapwood and heart-

Plate 2. Stake test field 

. wood, respectively. The stakes were set in an 
upright position with about half of their length 
in ground. The inspection of all stakes in the 
field bas been carried out once a year. In this 
inspection, the stakes were individually removed 
from the test field, inspected and then returned 
to their original place unless their condition 
indicated removal. A view of the stake test 



Plate 3. Appearance of damage 

and the condition of damage on a tropical wood 
stake are shown in Plate 2 and 3, respectively. 

Following the inspection by observation, the 
stakes were graded according· to decay and 
termite attacks, as follows; 

Grade Observed condition 
0 sound 
1 partial slight damage 
2 whole slight damage 
3 condition of 2 with partial severe damage 
4- whole severe damage 
5 destroyed 
In evaluating a service life prior to 100% 

removal of stakes, it has been noted that an 
average life can approximately be estimated 
by knowing the time when an average grade 
of the stakes as a group has reached 2.5. The 
average lives of main species stakes in the 
field are shown in Table 2. 

Sapwood stakes of Sngi and Hinoki in Japa­
nese species have shown an average life of •.1:.5 
and 5.5 years, while their heartwood stakes have 
shown an average life of 6.0 and 7.0 years. In 
tropical species, the heartwood stakes of 
Bankirai, Giam, Koki khsach, Resak and 
White meranti, etc. showed the longest average 
life of 8 years or over 8 years, while heartwood 
stakes of Agathis, Jelutong, Karas and Labura 
showed the shortest average life of 1 to 2 years. 
Other species showed an average life of 3 to 7 
years. 
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Table 2. Service li fe on the stake test 

Common name 
Service Jif<.> (years) 

s H 
------

J. Agathis 1.5 1. 5 
2. Alstonia 2.0 2.0 
3. Apitong 3.5 4.5 
,1. Balat1 9.0* 
5. nangkirai 9.0* 
6. Borneo oak 9.0* 
7. Calophyllum 5.0 
8. Campnosperma 2.0 
9. Canarium 2.0 

10. Ccltis 2.0 2.0 
11. Champaka 2.0 
12. Chhocutcal bangk\1oi 4.0 7.0 
13. Ohhocutcal sar 2.5 5.0 
14. E rima 3.5 
15. Giam 9.0* 
16. Jclu~ong I. 5 
17. Jongkong 4.0 
18. J<apur 7.0 
19. l<aras . 

. .. 
1. 0 

20. l(elat 7.5 
21. Keledang 3. 0 
22. Kerning 3.5 5.0 
23. I<oki khsach 11.0* 
24. I<omnhan 5.0 11.0* 
25. Labura 1. 5 
26. Light red mcranti 6.0 
27. Nato 4.0 
28. New guinea basswood 2. 5 
29. Phdick 7.0 
30. Ramin 2.5 
31. .Red lauan ,1.0 
32. Rcsak 8. 0 
33. Rong lcang 8.0 11. O* 
3,1. Ho yong 2. 0 
35. Srol kraham 5.5 
36. Taun 4.0 
37. Teraling 7. 0 
38. Terminalia 3.0 
39. vVhite mcrnnti -1.0 8.0 
,10. \'\' bite siris 2.5 

• The species have continued to perform well 
a(tcr service years in the Table. 

Relation between the average 
weight loss by fungal attack 
in laboratory and the average 
life in field 

In order to know whether is it possible or 
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not to estimate the average life in the field in 
a short time from the results obtained in the 
laboratory, the relation between the average 
weight loss of small blocks by fungal attacks 
in the laboratory and the average life of stakes 
in the field was studied using the results ob­
tained in this work. 

It is supposed that the durability of the 
small blocks and that of the stakes are same 
with the same species, because they were 
sampled from the same timber in each species. 

The relation between the average weight loss 
(in percentage) of the small blocks caused by 
Coriolus versicolor and the average life (in years) 
of stakes is shown in Fig. 1. The relation was 
recognized . at a high level of significance as 
shown by the following formula: 

y = 5.72- 0.19x r = O.G39 S= :t:1.54 
where x: weight loss (%), 

y: average life (years) 
r: coefficient of correlation 
s: standard deviation 

years 

8 • 

~ 6 • := 
8 
'f .. 
Cl) 

4 

2 

Class 
I 
II 
III 
IV 
V 

• 
• ,. . .. 
' 

Designation 
very durable 
durable 
moderately durable 
non-durable 
perishable 
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This relation shows that an averaged life for 
all species before any weight loss occurred was 
about 6 years. However, the actual length 
of life differed with different species. 

Therefore, it is difficult to grade the durability 
of individual species based on the results in the 
laboratory test alone. In order to grade the 
durability, it is w1avoidable to depend upon 
the results of stake tests, service records or 
references. 

Grading the durability of 
tropical woods 

The durability of tropical woods was graded 
into five classes according to the results of 
heartwoods obtained by the sawdust block 
method in the laboratory and the stake test in 
the field. 

The result is shown in Table 3. 
Standards used for grading durability into ri 

classes are as follows: 

Weight loss (%) 
0-3 
0-5 

less than 15 
more than 15 
more than 20 

Y=5.72-0.l 9X 
r.:0.639 
S=l.54 

Life (year) 
more than 8 

6- 7 
4-5 
2- 3 

less than 2 

O~------ - ......_ ____ ___ __.__ ....,._ ___ _ __ ...._ __ 
0 JO 20 30 

Weight loss 

Fig. 1. Helation between average weight Joss (%} by Corio/us vrrsicolor 
and average life (years) 

% 



The wood species in class I can be used 
without preserving treatment in field, but the 
wood species except class I should be used 
with preserving treatment in field. The wood 
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species in class IV and V should be used with 
preliminary preserving treatment in green log 
and timber, because of their susceptibility to 
blue stain. 

Class V 

Class lV 

Class Ill 

Class I£ 

Class I 

Table 3. Classification of decay durability 

I. Agathis (Agathis sp.) 
16. ]elutong (Dyent sp.) 
19. J(aras (Aquilaria malciccerisis) 
25. Labura (A1ithocephahts cadamba.) 

2. Alstonia (Atstonia sp.) 
8. Campnosperma (Campnospem1a brevipetiolata) 
9. Cana.rium (Canarfom sp.) 

10. Celtis (Celtis sp.) 
11. Champaka (Michclia sp.) 
14. E rima (Octomeles s1tmatmna) 
21. Kelcdang (A rtocarpitS sp.) 
28. New Guinea basswood (Endospermum me<lulloswu) 

30. Ramin (Gonysty!itS bancamtS) 
34. Ro yong (Pai•leia streptocarpa) 
38. Terminalia (1'erminaria sp.) 
40. \1\/hite siris (Ailanthus sp.) 

3. Apitong (D·ipterocarpus sp.) 
7. Calophyllum (Calopltyltum sp.) 

13. Chho('uteal sar (Dipterocarpus ala.tus) 
17. J ongkong (Dactyloc/a.(fas stenostac/t.ys) 
22. l{cruing (Dipterocarpies sp.) 
27. Nato (Palamim sp.) 
31. Red Jauan (S/Jorc<t negrosensis) 
35. Srol kraham (Dacrytliwn elatmnl 
36. Taun (Pometi<t pinnatct) 

12. Chhocutca! bangkuoi (D·ipterocm·p11,s insularis) 
18. Kapur (Dryo!>ala-nops $p.) 
20. Kelat (Eug1mia sp.) 
26. Light red meranti (Shorea, (Rubroshor~a) sp.) 
29. Phdick (Anisoptera .i:tabra) 
37. Ternl in~ (Ttm•ictia sp.) 
39. White mera.nti (Shore(l (A nplioshorea) sp.) 

4. Balau (Sltorea (Shorea) sp.) 
5. Bangkirai (Shoi•ea (S//.orea) sp.) 
6. Borneo oak (Quercus sp.) 

15. Giam (Co!ylelol}iltm sp.) 
23. Koki khsach ( T1 opea pieri·ei) 
24. Komnhan (Shorea hypoclwa) 
32. Rcsak ( Vatica sp.) 
33. Rong lcang (Tristania sp.) 



262 

References 

1) Matsuoka, S. & Shoji, Y.: T he propc:rtic:s of 
tropical woods. VIU. Helative durability or eight 
species or Cambod.ian woo<ls, Bull. Government 
Forest Exp. Sta., 206, 100-113 (1067) [In 
J ap,tllc5e with En~lish summary). 

2) Matsuoka, S. : The properties or h'opical woods 
XIV. Hclative dumbility of Bangkirai, White 
meranti and thirteen other wood species grown in 
T<:alimantan a nd Kcruing grown in Malaya. B-ull. 
Gov. Forest Exp. Sta., 2i!O, 165-1 76 (1970) [In 
Japanese with English summary). 

a) Matsuoka . S.: Durabili ty and preservation treat­
ment of t ropical species, Molmzai J<ogyo' 32, (11), 
fil- 56 ( 1077) [In Japanese). 

4) Wood Teclrnology Division : The properties or 
tJ·opical woods. X. Studies or the utilization of 
t he Apitong woods grown in the Philippines (I). 
Bult. Gov. Forest Exp. Sitt., 208, 198- 20li (1!1()8) 
[In Japm1esc: with English summary]. 

5) Wood Technology Divisicn and Forest Products 
Chemistry Division: The properties or tropical 
woods. XVI. Study on the utilization of the red 
lauan wood from the Philippines, 13u.lt. Gov. 
Forest Exf>. Sia., 234, 147- 152 (1071) [In Japanese 

JARQ Vol. 13, No. 4, 1979 

with E nglish summaryl 
6) vVoo<l Technology Division and F. P. Chemistry 

Division: The properties of tropical woods. XVII. 
Studies on utilization of seven species from New 
Guinea and Solomon lslands. B·ult. Gov. Forest 
Exp_ St(t ., 244, 187-188 (Hl72) [ Ln Japanese). 

7) Wood Technology Division and F. J>. Chemistry 
Division: The properties of tropical woods. XVIII. 
Studies on the utilization or eight specks from 
Sarawak and New Guinea. 131-tll. Gov. Forest Exp. 
S ia. , 2fi4, 146- 147 (1073) [ln J apanese] . 

S} Wood Technology D ivision and F. P. Chemistry 
Division : The properties of tropical woods. XIX. 
Studies on the utilization or ten species from 
l{alimantan and New Guinea, Bitlt. Gov. Forest 
Exp. Sitt., 262, 142- 144 (1974)[ [11 J apanese]. 

9) Wooct Technology Division and F . P . Chemistry 
Division : P roperties of tropical woods. XX. 
Studies on the uti lization or the nine species 
from New Guinea and other areas. Bull. Gov. 
Forest E:.:p. Sta., 269, 7:-1- 74 (1974) [ln Japanescl, 

10) Working Group on util ization of tropical woods: 
Properties of some P apua New Guinea woods, 
rclatiug with manufacturing processes. ill. 
Physical and chemical properties of some East 
New Bri tain woods. Butt. Go11. Forest Exp. Sta., 
294, 29-37 (1077) [In Japanese with English 
summary]. 


	13-4-256
	13-4-257
	13-4-258
	13-4-259
	13-4-260
	13-4-261
	13-4-262

