Tha: J, For, @1 227-236 {199) 1GEI SRS 9 1227 - g8 (2aa0)
MATURAL DURABILITY OF PALMYRAH AND NIBONG PALM 5TEMS
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ARBSTHRACT

Ficld tests on the resistance against marine barers and open ficld gravevard of nibong
and palmyrah were underiaben during July 1988 (o Movember 1990 Maiine tials were conducted
by e posimg the untreared and 3% CCA rreared panels co the scawater for a period of 21 monthes,
Inspections were made every 2 months. The graveyard tests were made al 2 siles representing
northern and scuthern pact af the countey. Teak and vang (ipierovarpus afates) wers used
as reference species, Inspections were made every & monfhs.

Results of marine troals indicate that the untreated panels of nibong and palmyrah palms
sustiined heavy attack alter nine months, QT the gravesard tests Tor the duration of 2 years so
far, results show that the durability of nibong and palmyrah iz comparable wich teak at boll

sites. There is no apparent difference between decay and termite susceplibility ol both species.

U Department of Marine Sciences, Facully of Fisheries, Kaseisas) Liceersive, Banghok 083, Thailnd

_3fDupariment ol Forest Poodoets, Faealiy a1 Faresry kasssan Uiniversiiy, Hangkak 11902, Thailand,
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INTRODLCTION
[here are several species of palmwoods
m Lhadland. “This study was conduceed only

-

on 2 ospecies . Palmyrab fHorgssey g ownsd
Mibong (Oncosperme spag and is a sob paject
ol a three wear research project entitled ' Pro-
perties ad Processing Technigues of Onoos-
perma s5p. and Borestus spe Palm Stems'”
sponsored by IDRC, Canwda,

The palimvial palin grows mainly in
the central part of Thailand. Urilization of
is Lrunk has been scarce until recently it has
naticeably increased &g a vesule of the nation
wide logaing ban recently enfoiced by the
governmeni. The nibong palm is found in
mangrove wnd low land rain forests mainly
along the sputhern part of the counrry. Ir s
traditionally used in the round torms mostly
Lor struclures in sea waler boecause ol its high
resistance 1o marine barers,

This paper deals with the natural dura-
baliy of Both palems, by means of accelerated
eraveyard and marine borer tests which had
been conducted during July EYHE to November

184,
MATERIALS AND METHODS

Marine Trial

40 panels cut 1o the sive of 193 7=
dilimm were prepered from the hard parl of
5 mature palmyrah stems. They were divided
ina 10 groups of 40 pancls of which 20 were
1 he untreated and 20 creatsd with CCA
wond preservalive, Wil appropriate mar-
kinigs, each group represented specimens From
5 rrees, height levels in tree, and sidermatched
untreatedreated panels. Fach aroup was
arranged in ladderlike manner with double

ropes by means af o drilled hole al each end

Thut 1. Foer. 9

227136 (1K)

of the panel. Spacing between panels was
SOmm apart. Al U0 groups were fastened
tooa 4xdm slen] cuge squipped with [ows
aind anchored 1o the sea bxl, One i
wids to be picked up at random for inspection

Lo nibong palm the same number aod
patlern of amangement as above was applied,
Most of the speme availoble were not matere
amd rather small in dwameter, (herefoe 13
arems were required to make 8 identical
groups and anather # to make 2 groups with
respect 1o lree number and height levels in
rrec. Also every pancl was nor squarcshaped
bul a sepment sawn from a cylindrical stem
with the bark intact. The suelace aren was
approximately cqual o thar of palmyrak
panel.

To ebiain preliminary information oo
the behavior of preservartive treated palm
wood, it was decided that preservative treated
panels be added nothe test. Treatment was
carried out wsing the full<cell process with
3T CCA woml preservative,  Low loading
schedule was made s Tollows:

Al minures

Initial ¥vacuum 635 mmHg

Pressure 10 kesem’ 60 minote:
B Timal vacum,

Inspections @ Every 3 monthe one rops
wiks broughl up wl caodosn and (the panels
cxamined visually afier the foulings removed.
Raring for damage was as follows:

163 - no more than trace avlack

9 - light atrack

T - moderate atlack,

4 - heavy ateack

0 - destroved by attack

Heven inspections were made oo nibong
and anly Tour on palmyrah hecause the latter

had bheen carried away by heavy slorm,
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Field Slake Tesis

Small stakes of the size 19 1Y X 457mm
were preparcd trom nibong and palmyrah
planks taken ar random from stock. MNibong
srakes were, s in marine panels, conlaming
about S0 sell parl along the lenerh because
this 15 wnaveddable, The reference spocies
empleyed were stakes of the same size from
vang [INpierccurpes aleiis) anid wak (Tecrona
zrandis), Two graveyard plors were sclecred
at different locarions.  One al Lampang
provinee, anorher ar Prachuap provines, both
were intended  as opepreseniatives of the
nerthern and che southern elimale conditions
respecrively,  Stakes instslled inoeach plor
were side-maiched parts taken fram the res-

perlive spacios.

Slakes were arranged ar randnim. Each
plot consisted of 30 stakes zach from nibone
and from palmyrah, 20 sach Bom vang and
from tesk. They were embedded one-hali
length imta rhe carth, the distance betwesn

cnhamn and rows s 580 % 6 respeclively,

Inspections ; Inspections were scheduled
al & months interval. Bach stake was pullesl
upward and inspected for dumage either by
decay or lermile sowrees, 1hen inserred back
Lo Lhe same position. 5o far, 4 inspections
(2 wears duratico) were made at horh sires.
Crrading Svatern [or decay and fermite damages

were as Follows:

Decay Grandes

141 - sound

G- rrace of decay
T - moderate decay
4 - heavy decay

0 - Fadlure due o decay

Termile Grides

10 - sound
W~ trace of diisck
T - muoderate attack
4 - heavy attack

1 - tailure by lermie alavk

RESL LTS AND DISCUSSIONS
Marine Trial

Conditions of the test panels @ Reaulrs
are presented in Takle | and Figure | Scores
werk siven as averages of 5 replicate panels
from the unireated (LT and treated 1T) sets.

For natural sesistance in the sea water,
bach kinds af palm stem have suffered heavy
attack after expasing to the sea water For 4
months,  Unfertunately the palmyrah test
panels were ruined by heavy storm afler 13
months in the sea. Alter 1518 months,
nibonge were completely destroved by borers.
Tagire 1 shows thar horh palms have appro-
wimately the sume deprse of resiztance (o
marine borers,

For the resisrance of the created samples,
rthe rreated panels of palmyrab have shown
moderate altack wl the 12 months inspection
befare rhey were carried away by slorem.
Mibong stwved untl 21 months wirk heavy
damige.  As in the untreared pancls, both
treated palms show almost exactly Lhe same
degree of resiswnoe.

Data on prescrvarive  absorpion ex-
pressed as dry sall retentien of palmyrah and
nibong are given in Appendice: 1 & la, The
relenilion inereased with the precentage of
the soft part presenced in the test panel which
readily abzarbed more preservarive than the
hard pars, especially toward the wop ol ihe

trunk. The same applied o nibong whers
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Table 1. Damage ratings of uncreated and treated panels of palmyrah and nihong cxposed to

martne borers altack,

Inspection Height ahove ground
Specicy felumih Buil Im 4m fm Average dumage
T T ‘UT T LT T ©T T T T
Pulmyruh 1 0.0 10 %8 1040 98 10D 22 1040 27 100
fi 20 e 8.2 9.4 A.E RA 44 9.6 6.9 9.4
9 4.0 Ik 52 94 50 7.5 iun Tl 4,1 5.8
12 5.2 a0 4.4 TE L0 62 0 h.l 2.3 73
Mihong 1 9.0 mn %R0 220 MW %8 100 G4 L0
f 58 k0 44 b4 70 948 5.2 5.2 55 b4
9 4.0 2.6 40 T4 4.0 9.2 40 A4 4.0 R.2
12 5y 4.6 2.4 G4 4.0 B 3.6 T4 3K 1.5
1% 1.6 7B 24 20 82 0 4.0 0% 66
18 [ R0 56000 68 X h.2 n 6.4
al 1] 30 0 31 X 4.0 X 1.3 i 1.4
Mole 1 Cirading system :
LU~ o more thin ace altick
9 — light atrack
T modersie atlack
4= Heavy arfack
I — destroved hy atiack
X - missing
| talid line - Palmyran
. 1 Wi o O Dokt Lig—ibang
; ] e el
_"E- q s T :
L %
=LA
] L - . i R e R
] ] i B [ 13 (H] 3 el
SOMTHS 1M TEST
figure B, Curves showing sosistares Lo manios borers of paliyah anc whong palms. Trentsd panels - abave par,

untreaied panelsleoer paiz See Table | for tabulated dia.
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Table & Iedlen of Condition of MNikong and Palmyrzh polms afier 2 yeams ic the Lest plo

(Frachuap Province}

Lol Parl Hurd Pari

G g Adauwdhs in pest Decoy  Ternulle  Avernge Thevas  Termile  hverape

Mibening 4.3 a8 L] 0.5 Lo o

n =3 12 5.5 B 7.4 B3 L] @2
1= v 21 iR 74 a3 A
24 (PR ] ad 44 a8 u.5 =l

Pulmyrah L] A (K] 9.8

n o= 3l 1z Mo Lesl E7 e 2.3
1B T4 s £
4 . LE | 52

Teak 4 aE HiLn LR |

n o= 20 12 M rest Ko T ai
15 Th LK) Rd
28 T4 0.3 H.4

Yang f 8.2 Lo e

no= 2 12 L f.é L) k.1
1B 54 9.1 T
24 41 B4 L]

Scabes ;| Clrades Wi- saneed 80 sraee 7 moderaze 4 - seavy 01— Failore

2, Index of Leediton wis raleulzied Trom weighied sverages ol esch prace casy soslaized

Ew imnlividual stake

. Teak and yong heang o che durakalioe groaps of aver 1) vears acd 1 -6 vears
repecrively, acoording Lo the graevvard cosis an slancland 500 30 mm sisbo anmdiseied

e e Rineal Forsr Depansasat.

‘Tohke 5. Index of Condition ol Mibang and Palmyesh paloe alier 2 ovears i tbe test plod
(Lampang Pravime)

) Sl Pari Hard Parl
Hproes Sdnndlis i nesr Doy Termdie  Avernge Dreuy  Termite  Avernpe
Mileniig L] T4 T fi.l p ] e T
n o= i 12 FRo a0 o 9.4 .3 L]
1% P | Ly 2.0 @l L] ®3
i 4] ol 1.3 42 1K
Palemyrah ] a5 LR w7
n o= 31 12 W lusl 4 L] L
18 | L] ih
4 & &4 6.2
Tenk & .l .4 5.5
o= 2 12 Ma past Ef 22 a9
B 3 | B4 1.4
2 12 5.1 5.1
Yang B &2 7.2 T
no- (] [ENELT 4.4 1.1 5.0
16 +i 4.5 4+

28 id 3 |
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yane.  Sauthern site (ab<ve). nartkemn sile (belaw].

Tahle 4. Climates and soil characcerisiies an the fost siles

Test Plot Lampang (Morhiern) Prachuap (Southern)
Soil Tepe Sandy — clay loam Handw
Average argnic matter (%o} 574 245
pll f. 50 f.50
Average rainfall {mm) 10464 1166
Average temperature (2O} Max, 28,0 1Al

Min, Z1.24 22,70
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less fiber depth indicates more soft part and

mure preservalive ahsorprion.

Boving organisms : Ploooghout the
period of the tral which terminated al X1
months, only twe kinds of berers were found
A= Le atlacking borers, They were indentitied

a6 Martesia sirigia and £ ovrodus pediceliaiis.

Fauling organisms : The Tollowing or-
sanisms were observed on the test paneds
jemaved ub each nspecrion.

1. Eneiusting aponge

1. Cireen mussel - Peese viridiy

3. Awein harnacle | Chekamatuy s and

Ialgniug amplriinite
4, Sca squirt : Fyure sp.

5. Bea aopemond

Siake Tesi

Resules of successive 6 monlh s pecions
om nibong, palmyiah, compared with teak
ang vang are shown in Tables 2.3, “The data
shawn are Index of Condidon caleulared
from the weighted averages of each grade
cliaze i which the individusl stuke within
cach specics was evalunted, g recommendad
in ASTM 1y 1758-74, The data indicate that,
from botly sites, the conditions, ol abong
and palmyrah rank closely with teak. There
is oo observed difference between the 1wo
pabers sinee (he inspearing had been conducted

by qualitacive (visual) inspeclicn,
Borh palms and teak temained in goed

condition [or at least |B months and besan
jo sulTer moderate damags (grade 7)) same

time hevond 18 months of exposurne, Figure 2,

ar the northern plol; while at the southern
plot they still rerained the averase wrade of
% or above untel 24 montls, This is aobviously
due ro the dif ference in climatic conditions,
the soil rypes and the amount of organic
mariers in the soil, since these Facrors have
influence oo the activities of Both decay and
termite, Table 4 gives derail of chmares and

soil characlerizlics at the lesl sites.
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APPENLIMX 1. Palmyrah

saft part presented in the marine test panels

Thai I. For, % 227-236 {1534

Diry salt retention in kgsm® in relation o the percentage of rhe

hgsm’

Soft parl (%) kpsm' Soft part (%)

0 Mean A3 4550 Wean 11.15

Standard deviarion 0.77 Srandard deviation 165

Mumber of tests 20,00 MNumber of tests .00

510 Mean 827 F5-A/0  Mean 125
standard deviation 1,33 Standard deviation -

MNumber of rears 20000 Mumber of [ess 2.00

15—20 Mean B4 6E2-70 Mean 13,93
Standard devialion 1.3 Standard deviation -

fumber of tests 200000 tumber af esrs 200

25— Mean S R7T TA-B0  Mcan 14,78
Srandard deviarion 1.03 Stansdard deviarion .

Number of [esta 15,64 Mumber of 1ests 1.0

A5—40 Mean 1.d  B5—00 Mean 1 5.48

Stondard deviation 1.63 Standard deviacian 1.55

Mumber al (ests &, 00 Mumber af fesis 4,1}

45 - 51 Mcean 1A 45100 Mean 1640

standard deviation .63 standard devialien 198

Mumber of tests EN L] Number of tests .40

APPENDIX 1a,

Fiber depth (mm)

Mibong — Dy salt relention in kg/m' in relation wo peripheral fiber (hard

portion) depth in the segment shaped marine tese panels, See text under

Materials and Methods,

- 10 Mesn

Standard devialion

Mumber of tests

20 Mesn

Srandard deviation

Mumber of lesis

kg Sm

H.54
1.97
1500
6.48
1.
17.00
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APPENIMX 2. Weight of 19 19457 mni stakes instilled in the gravevard (gram)

Species Lampang Prachuap
iMorthern) {Souithern)
Palmyrah Maxinum 225 Maximum 2057
Harassus sp. Mimimuem 144.9 Minimuwm 1532
Average 1740 Average 1E2.0
Al stakes contained entirely hard par
Mihong Maximum I78.A Maximum 175.0
Chacosperma sp. Minimum 123.4) Manimum 1280
Average L3441 Average 154.6
All srakes contained approximately 50% hard pant
Teak Maximum 1284 Saximum _].3?.[."
Tectona grandis Minimum LR Mininawrn BY. 1
Average 114,13 Average 1E3

Al srakes contained cntirely heartwood

Yang Sdaximum 141.5 Maximum 136.8
Lhpierocarpus i (YIRS Minimum 1025
alatus Average 128.60 Averape 121.4

All stakes contamed entirely heariwool

APPENIMX 3. Circumterences ol palm logs used in this investigation,

Species Tree Mo, DBRH {em) Species Circumference (cm) oo of Logs
Falmyral | H MNilong 2530 &

i T3 I —40 43

1 1) 41 - 50 11

4 i Toal T

5 el Maximum 46 em  Minimom 25 om

Mate @ 70 nibong stems were laken at random from an associment of 2m o long bults, ats

circumlerenoe was mezsured ac mid lentl,
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APPENINX 4. Propertics of sea - warer ac the test site. July 199 10 November 1950,

YearsMonth

1988 July
Adigst
seplember
Chetoher
MNovember
December

15 Jumwary
Febroary
Wlirch
April
Mlay
Junz
Tulx
Avlgusr
Seprember
clokber
Moveember
Decemmber

1M Loy
February
March
April
May
June
Tuly
Angnst
Heptember
Oetaber

Mavemlber

lempermiure Runge (C - 37

in

255

4

270

7.0

That 1. F, 9

T 2ALT-236 (1480}

salimily Ronpe (pptl

nH Range

Max Pelim Max felin Mlax
114 1l 34 8.23 H.ol
240 2n 2 .21 851
1240 i il T k.42
114 20 32 T.50 K7
FER1 il 4 754 R.32
25,0 a2 15 LREA HAl
215 a2 15 a1 B2
24 a2 4 T.95 Ro18
2.0 an 14 w5 B30
333 32 14 H1Y B.aw
R ik 1= TRT 836

Al 2 KL R.02 R34
303 26 13 825 B.E0
324 13 n el R4
3.0 26 1z g4 543
ian 3 14 A1 -k
30,5 31 14 a0 AR
w.n a2 4 d4.12 o4k
o 30 4 8.2 3,58
32.4 30 15 A.07 8.38
3.0 il 34 #.12 .6l
5.0 32 36 .16 H.%A
340 il 13 B35 8.60
in Ell] 32 H.24 s 64
b el LI 4,25 R.A5
4.0 2R a0 .25 HohE
110 23 kM 4.2% 4.75
3z 2K 31 8,25 A.6%
Lo 30 32 .20 #.50
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