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ABSTRACT

Results of the study on the durability of test blocks representing 25 timber species,
exposed to sea—water up to 18 months are summarized. Some of the terrestrially durable
species gave good results while others were unexpectedly short—lifed. Matching test blocks
were treated with 3% CCA wood preservative to compare their performance and the resulls
showed that the life of the treated hlocks was, as expected, from double to several times longer.

Only two species of molluscan borers were found responsible for the attack, evidence
ol the crustacean borers was not detected throughout the trial period.
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Table 1. List of timber species used for marine borer study

é
MNIEATIUMNEAAT 0 : Slo—ssly (bm&e)

Local name Botanical name Treatability Group
o. Athih Michelia champaca o (Easily)
o, AW Chukrasia velutina N* (No record)
SRTT Shorea obtusa N
€ ande Amoora polystachya 2 (Easily)
<. FULAIN Heritiera javanica o (Easily)
Y. ‘Sﬂﬁ‘ﬂ Terminalia alata 3 (Moderately difficals
. ﬂ‘iﬁ?j Pterocarpus macrocapus N
@, HL%EJ’& Parashorea stellata 2 (Easily)
@ 0L Xylia kerrii N
@o. LUWM Mesua ferrea 4 (Difficult)
o6, AV Calophylium pulcherrimum o (Easily)
olo. ABUW Carallia brachiata N
em. HWNIT Hevea brasiliensis 1 (Very easily)
ac. ﬁuﬂﬁw"wé Casuarina junghuhniana o (Easily)
ol. &N Tectona grandis N
ob. LMINTg Rhizophora mucronata N
2o, NIZLIN Aunisoptera costata 2 (Easily)
oc. 19 Dipterocarpus alatus o (Easily)
o, NI Afzelia xylocarpa 4 (Difficult)
Wmo. fWEBILU Pinus merkusii o (Easily)
lna. ::Laﬂ‘tmm Hopea odorata 3 (Moderately difficult)
mlm.  ASLLUN Lagerstroemia calyculata 2 (Moderately difficult)
. ﬂ‘a‘xﬂyﬂu Sandoricum koetjape o (Easily)
b, ;Im,ﬁﬂ Alstonia scholaris 1 {Very easily)
n€. 0OITUN Irvingia malayana o (Easily)
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Table 2 Retention of CCA in kg/ m  in the test blocks

Timber Species

Average (ran ge)

@. 2 Diptevocarpus alatus

o, wzAlas Afzelia xylocarpa

M. augadly Pinus merkusti

@. @’ISLSB%YIE]G Hopea odorata

€. fenun Lagerstroemia calyculata

. NIINBU Sandoricum koetjape

o. awin Alstonia scholaris

@. 0N3Izun Irvingia malayana

&, an Tectona grandis
@0 ﬁuﬂﬁﬁﬂ‘hﬁ Casuarina junghuhniana
9. UMW Hevea raxsiliensis

5.41 (5.22—6.73)
0.03 (2.45-3.29)
16.02 (14.24—18.42)
5.04 (3.66—7.14)
1.11 (0.91=1.31)
16.42 (6.54—22.47)
o134 (18.42—22.87)
7.54 (5.84-8.70)
.13 (1.62—4.98)
7.00 (5.04—11.13)
14.20 (0.48—16.39)
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Table 8. Summary of test blocks damaged by marine borers, submerged from 3 to 28 months in sea water (See notes on page 98)

Month
Timber species 3 6 9 12 15 18
uT - T ur T oT = ur T ur T ur 7T
s. 91N Ex o0 o0 10 > 05 3 0 4 1-2 4 05
Michelia champaca In 0 0 2-3 0 4 0 4 0 4 2 4 |
o, HAWY Ex 0 0 06-1 o0 4 0.6-1 2-8 0.6-2 3 2-3 4 0.5—1
Chukrasia velutina In 1 0 2=3 0~2 4. 1=p 4 4 8—-4 2-3 4  1=2
. 1919 Ex 0-0.5 0 2 0 2 0.5 2 2 2-3 1-2 2 05
Shorea obtusa In =2 0.6 4 0.5 4 05—1 4 4 3—4 1-3 4 2-8
@, @T]Lgﬂ Ex 0 0 j—Q 0 4 0.5 2 0.5 3 1 4 Pl
Amoora polystachya In 1 0 3=4 0.5 4 05-1 2 1 3 -2 4 2
&. ‘JENLLW'JT'I Ex 0 0 2 1 3 0.5 2 0 4 1-2 4 X
Heritiera javanica In 1=2 0 4 2 I 4 0.5 4 2-3 4 X
0. 7ﬂ1;\|1"] Ex 0 0 1 0 1 0] 1 0.5 3 1 1 =2
Terminalia alata In 05 o0 2 0.5 2 05 8-4 0.5-2 3 g 8 2-3
o, ﬂ‘iz?j Ex 0 0 05 0 0 0-0.56 1 0-0.5 1 0.5 _0 5
Pterocarpus macrocarpus In 0-0.5 0O -2 0.5 1 0-0.5 =2 0-0.56 2 2 1-2 1
. 190 Bx 2 0 2 0 4 0-05 4 1-2 4 2 4 g4
Payashorea stellata In 0 4 WBE=1 4 p-3 4 3 4 3 4 4



Table 3. (Cont.)

Month
Timber species 3 6 9 12 15 18
ur T L i 5 S HE T UT T Ur =
&, LLON Ex 0 0] 0 0.5 ;I-—2 9—0.5 1—2 1 2 0.5
Xylia kerrii In 0 0 1 0-0.5 1 0 2 0-0.5 2—-8 14 3 1
®o. UUUIN Ex 0 0 2 0 1 0.6 8-4 0.56—1 4 2 4 0.5
Mesua ferrea In 2 0 4 0.5=—1 4 1-2 4 2-4 4 8-4 4
o0, NI Ex 0 o ©0 ©0 1 05 2 0-0.6 3 1 4 0.5-1
Calophyllum pulcherrimum In 0 0 0.5 0 2 0.5 2 0—0.5 3—4 1-2 4 1-2
ol NBLH Ex 0 ©0 2 0 2-3 05 4 0 4 1 x 051
Carallia brachiata In 1-2 0 4 0 4 1 4 0 4 1= x  1-2
e m. YNNI Ex 0.5 0 4 2-3 x 2-8 % 4 Observation ended
Hevea brasiliensis In 4 ©2-3 4 4 X 4 x 4
DY ﬂuﬂﬁw"nﬁ Ex 05 0 2-3 0 4 0.5 x 1 Observation ended
Casuarina junghuhniana In 4 0 4 0 4 1.8 = 3-4
o, N Ex 1 0-0.56 3 05 3-4 05 x 3 Observation ended
Tectona grandis In 1-20-0.5 4 0 4 2 p's 3—4
o%. lnama Ex 0.5 ) N 1 N 1 N 4 N Observation ended
Rhizophora mucronata In 3 N 4 N 4 N 4 N

—" . -



Table 3. (Cont.)

Month ) = T
Timber Species 6 12 15 18
o T uor 7T ur T ur ur T ur

@, NN Ex 0.5—-1 N 2 N ax N X Observation ended
Anisoptera costata In 0.5—-1 N 3 N 4 N X

0. 11 Ex o0 0 1 0-0.5 1* 05" x * gth month
Dipterocarpus alatus In o 0 1-2 0-0.5 o-3" o* x %

o, NN Ex 0.5 0 1-2 0-1 1.5-2" 0.5—1" x ¥
Afzelia xylocarpa In 5=4 0 2-4 0—1 3.6—-4 0 x i

ko. fufadly Ex 0.5 o 2 x x 3-4" x ..
Pinus merkusii In 2-3 0 4 X % & x ”

06 3!.5&!14?’1'0\1 Ex 0.5 0 1—-2 0 X X Observation ended
Hopea odorata In 0.5-1 o0 1—4 0 X X

ala, AZWLIN Ex 0.5 0 06-1 0.5 X 0.5 * 8th month
Lagerstroemia calyculala In 0.5 0 =2 0.6 X 3" »

o, NIENEU Ex 1 0o 3 0 x g o
Sandoricum koetjape In 4 0 4 0—-0.5 x 4 "

e, AWLA Ex 1 o 3 0 4 0" "
Alstonia scholaris In 3 0 4 0 4 0" ”
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Table 4 Estimated quantity of borers (Martesia striata and Lyrodus pedicellatus) respensible for interior damage on test

blocks from 3 to 18 months

Month
Timber species 3 6 9 12 15 18

M L M L M L M L M L M L

s. 1thih UT o o 9 10 8 2 8 2 5 5 90 A0
Michelia champaca T 0 0 0 0 100 0 0 0 90 10 90 10

o, BTN UT o o0 100 o 10 9 9 10 100 0 30 70
Chulkrasia veluliua F 0 0 100 0 N N N N 100 0 50 50

m. L%'J uT 0 100 5 95 10 20 10 20 20 80 50 50
Shorea obtusa T 0 100 1 99 50 50 10 90 50 50 75 o5

. A8 uT 0 0 90 0 80 20 8 20 60 50 50 50
Amoora polystachya i 0 0 100 0 50 50 80 20 80 20 75 25

€ FAUNIN UT 0 O 80 8 60 50 10 90 50 50 50 5O
Heritiera javanica T 0 0 50 50 90 10 0 100 40 60 X %

b, IO UuT 0 0 70 30 80 20 90 10 60 40 75 o5
Terminalia alata T 0 0 50 50 99 1 90 10 Q0 10 100 0

o ﬂmj UT o 0 80 30 100 0 90 10 100 0 100 0
Prerocarpus macrocarpus K 0 0 100 0 100 0 100 0 100 0 100 0



Table 2 (Cont.)

Month
Timber species 7 12 15 18
M L M L M L M L M L M L
<. l9aa UT o 100 20 8 0 100 5 95 20 8O0 26 75
Parashorea stellala y 0 0 10) 50 40 60 5 95 20 0 50 60
e (A uT 0 0 B0 50 100 0 96 5 80 20 100 0
Xylia kervii ;e 0 0 50 650 100 0 100 0 100 0 100 0
© 0. LUWIN Ur 0 0 5 95 10 90 10 90 20 80 10 90
Mesua ferrea T 0 0 0 100 10 90 10 90 20 80 50 50
06, NIVU uT 0 0 100 0 100 0 100 0 100 0 100 0
Calophyllum pulcherrimum T 0 0 0 0 100 0 100 0 100 0 100 0
ol ABWNY uT 0 100 0 100 30 70 10 90 60 40 ®
Carallia brachiata T 0 0 0 0 60 40 0 0 60 40 90 10
&@em. BINWIT ur 1 99 1 99 X
Hevea brasiliensis T | 99 99 5 95 95 Observation ended
oc. aulpnnG Ur 1 99 0 100 40 60  x "
Casuarina junghuhniana T 0 0 0 0 40 60 5 96 %
0. §i UT 100 0 100 0 100 0 X ”
Tectona grandis T 100 0 100 0 100 0 100 0 »




Table 4 (Cont.)

Month
Timber species 12 15 18
M L M L M L M L M L M L
0%, 109N uT 0 100 5 a5 a5 0 100 Observation ended
Rhizophora mucronata T N
@, NIZUIN Ur so 50 95 5 95 5 b o
Anisoptera costata ik N
@@, H ur 0 0 90 10 55 45 X 5
Dipteracarpus alatus T 0 0 5 0 % .
o, N1 Ur 10 9 10 9 5 95  x o
Afzelia xylocarpa T 0 0 5 0 X
wo. AUl UT 10 90 1 99  x .
Pinus markusti T 0 4] x 5 95 X
e, ﬂ:taﬂu'ﬂﬂd Uur 100 0 99 1 X -
Hopea odovata T 0 0 0 0 X
k. AL UT 90 10 90 10 X -
Lagerstroemia calyculata T 0 0 95 5 100 0 X
o, NITNDU Ur o 100 1 99 «x y
Sandoricum hoetjape T 0 0 50 50 50 50 X



Table 4 (Cont.)

Month -
Timber specise 3 6 9 12 15 18
M L M L M L M E M L M L
e, amﬁﬂ UT 60 50 50 50 90 10 X Obaervation ended
Alstonia scholaris T 0 0 0 0 0 0 %
o, NTEUN UuT 0 0 X X 2
Irvingia malayana T 0 0 90 10 X

Explanation for table 4 : Species No. 1 (Michelia chmu/vaca) Untreated blocks, moderate to scverely attacked at 6 month

inspection (see Table 1) by M. striata about 90% and L. pedicellatus ahout 10%.
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Table 5 Propertics of sea—water at the test site, March 1984 September 1287.

Temperature Range Salinity Range
o pH Range
Month (c) (ppt)

Min. Max. Min. Max. Min. Max,
March 1984 28.0 30.0 30 32 8.20 3.30
April 1984  27.0 30.0 31 33 7.91 8.32
May 1984 30.5 36.0 30 34 7.65 8.65
June 1984  28.5 35.0 30 32 7.72 8.98
July 1984 27, 34.5 28 31 7.80 9.02
August 1984 28,0 34.5 27 28 8.15 8.34
September 1984 27.5 32.5 27 32 7.98 8.88
October 1984 28.0 32.0 30 32 7:18 8.52
November 1984  24.5 30.0 32 34 772 8.41
December 1984 24.0 30.0 33 34 7.93 8.36
January 1985  28.0 28.5 av 34 8.01 8.78
February 1985 28,0 31.0 33 33 8.16 8.75
March 1985  28.2 32.5 32 33 7.77 8.75
April 1985  27.0 34.0 30 53 8.06 8.58
May 1985  28.8 32.0 31 34 7.90 8.85
June 1985  28.0 30.8 . 29 32 8.07 8.61
July 1985 28.5 85.5 26 32 7.50 8.38
August 1985  27.8 32,0 24 32 7.09 8.61
September 1885 28.2 22.0 10 30 7.55 9.06
October 1985  23.2 22.0 30 33 8.09 8.74
November 1985  27.3 31.0 30 34 7.46 8.75
December 1985 23,2 29,8 32 34 8.05 8.61
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Table 5 (Cont.)

Temperature Range Salinity Rang
Month (c) (ppt) _

Min Max. Min. Max. Min.
January 1988  22.2 31.0 34 34 7.76
February 1988 27.8 30.5 33 34 8.17
March 1986  25.5 31.5 34 34 8.08
April 1986  28.5 31.6 31 34 8.18
May 1986  27.5 31.0 30 31 8.11
June 1986  28.2 32.0 &1 32 8.18
July 1966  28.0 30.5 < 32 8.28
August 1986  28.2 30.0 29 31 8.21
September 19858  27.8 29.8 29. 30 8.18
October 1986  28.0 29.8 28 30 8.10
November 1986  29.0 30.0 32 32 7.96
December 1986  24.0 28.6 32 33 8.28
January 1987 24.0 32.5 34 36 7.95
February 1987 24.5 34.0 34 36 7.95
March 1987  26.56 34.0 30 35 8.02
April 1987  28.2 33.0 33 35 8.12
May 1087  30.5 36.0 31 34 7.35
June 1987  27.5 31.0 32 33 7.82
July 1987 27.8 31.0 33 33 8.15
August 1987  27.8 30.0 33 a3 8.21

September 1987  27.5 20.5 32 33 8.15




11
En
3

U UNS T

F ;L‘;}: 3

BTAT LS

R LARLNDY

R Wun

*
-
<]

ascuUn

Hevea brasiliensdis
Sandoriceun koetiape.

Casuarina funghuhniana

Parashonea stellata

Pinus  mekus il

Tectena  grandds
Rivtzophona mucronata

Shervea  obtusa

o = ” 5
Mesua  gefea

Hendtiena javaniea
Caradlia brachiata
Afzelia xylecarpa

Chukrasdia velutina

Michetia champaca

Andsopfena costata
Ameora polystachya
Calophyllun pulehesdmun

Teruminalie alata

Xylia Resrid
Pleacearpus machocarpus
Hepea cdorata

Lagerstroemia calyculata

Diptercearpus  alatus

Taydngla  malaganc

Figure 1

speciles

LEGEND

= Failure (score <) mmms
- Not failure at the last

inspection

- Missing

-—X
e

-—-X

L i L ;

Average

3 6 5 12 15 13 21
Time of Inspection (Month)

life of untreated blocks representing 25 timber

inspected at 3 month intervals up to 18 months.



HINHIE

HEF2 L]
Aulfivne
Tuiden
Fuvdu

audavly

Yuun
HUUWSA
.
ABUNY
vz Tuv
sUAY
271010
AL

Aann

"

50U
WA

sz

~

AL LABUNDY

ATUUn
N

ngTun

Hevea  brasifiensis
Sandoricum koetiape
Casuarina junghuhniana
Panashorea stellata

Abstonia scholarndis

Plnws  merkusdd
Tectona ghandis
Shorea cobtusa
Mesua gerrea

Heaitiera favanica
Carnallia brachiata
Afzelia xylocanpa
Chukrasia velutina
Micheblia champaca
Amoora  polystachya
Calophybtum pulchesrrdmun
Terinalia alata

Xybia keandid
Plerocanpus machocarpus
Hopea odorata
Lagessthoemia calyculata

Dipterocanpus afatus

Thvingda malayana

Figure 2

e e Untrozted
= t——— treateg
Ea i ian]
SN NS
> =X
_“
X
ﬁ___)
= o =K
-3
-3
— — 8
=
-—3
—-—
--3
—-—3
-3
- >
—-—X
= ==
lrerany on— — — 3{
=ty
-—X
3 o
T - 2,
—————r =¥
0 2 & 9 12 15 18
Time of Inspection (Month)
Average life of treated and untreated blocks of 23 timber
species inspected at 3 month intervals up to 18 months.



é
NIATIUAFNS o : dlo-sslo (b&me) 107

o =1
LONR1ID19BS
- f A o
850 l3Inang. mdoc., TEIUNINI- borative Field Trial. Document
a A =l 1 ot
IIY VIO ANTEIN WV No : IRG/WP/4133.
Wg'luuﬂﬂﬂhﬂ'imm'lﬁﬂjﬁl. e Eaton, R.A. 1985, Preservation of

m\‘l“ﬂ‘iﬂ'lﬂﬂ%‘ ﬂ‘ﬂjfﬂa‘}’]ﬂﬁ’]ﬁﬂ%‘ nad
T

Bartsch, P. 1927 New Species of shi-
pworms from Siam. Jour. Siam
Soc., Natural History Supply.
Vol. VII. Bangkok. p 59—63.

Barnacle, J. & K. Ampong. 1983. Obse-
rvations on the effect of two
preservatives on settlement and
development of the marine wood
borer Martesia striata L. Docum-

ent No : IRG/WP/f49s.

Cookson, L.J. & J.E. Barnacle. 1985.
IRG/COIPM International Marine
Test Progress Report 21. Re-
port of eighth inspection (7 years)
inAustralia. Documont No:IRG/
WP/4119.

Eaton, R.A. 1987. The effect of tim-
ber substrate on the effectiveness
of different preservatives in sea-

water. Final Report of the Colla

marine timbers in the tropics.
WPK Findlay, Forestry Science
Martinus Nijhoft. Dr. W. Junk

Publishers. p 1567—191.

Gambetta, A, & E. Orlandi. 1983. IRG/
COIPM International Marine Test
Progress Report 17. Document

No : IRG/WP/4102,

Nair, N.B. & S. Saraswathy. 1971. The
biology of wood-boring Teredinid
molluscs, pp. 344—407. IN F.S.
Russell & Young (ed.). Advances
in Marine Biology Vol IX. Aca-

demic Press. London.

Rayner, S.M. 1974. The natural his-
tory of Teredinid molluscs and
other marine wood-borers in
Papua New Guinea. Dept. of For-
ests, Port Moresby, Papua New
Guinea. p 37—33.

Santhakumaran, L.N., J.C. Jain & M.C.

Tewari. 1984. Performance of



d
108 MNFATIURNEANT o) dlo—asl (lo&ms)

preservative-treated timber aga-
inst biodeterioration in Indian
waters. Document No :IRG/WP/
4106.

Suhirman & R.A Eaton. 1981. The
natural durability of five Indon-
esian timbers species against

marine borers. Document No ;

Turner, R.D. & A.C.

IRG/WP /474,

Biology of marine

molluscs, pp. 258 e
Johnes & S.K. -f
Marine borers, fungi

organisms of wood. Pr

of the OECD Workshop.



Figure 3. Marine foulings after 6 months exposure.



Figure 4. Amoora polystachya (No. 4) attacked by M. striata
L. pedicellatus, and Pterocarpus machocarpus (Ne.7h
by M. stnlata alone. Treated blocks (left), un =z te

(right) after nine months exposure.



Figure 5. Shorea obtusa (No. 3) attacked by L. pedicellatus and
Xylia kerid (No. 9) by M. striata. Treated blocks (left),

untreated (right) after nine month exposure.
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