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Extended Service Life of Bamboo Wood
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ABSTRACT

Five species of bamboo were studied on extended service life i.e., Dendrocalamus brandisii,
D.latiflorus, D.sericeus D.hamitonii, and Bambusa sp.. Chemicals used in this study were wood
vinegar,three plant extracts(Derris elliptica, Stemona collinsae, and Azadirachta indica), wood
preservative(boron compound-Timbor) and two insecticides (bifenthrin and fipronil). Immersion, Filling
chemicals solution in the bamboo culm, Vertical Immersion, Pressure Treatment were applied to
those five species of bamboo. After treatments, all treated bamboos were exposed to infestation by
powder-post beetle (Dinoderus minutus) in labatory for 6 months.The results showed that all plant

extracts and chemicals in this study give good effective in proventing powder-post beetle

infestation when proper concentration and methods of treatment are applied.

Keywords: Extended Service Life of Bamboo Wood,//Dendrocalamus  brandisii,// Dendrocalamus
latiflorus,//Dendrocalamus  sericeus,//Bambusa sp.,//Dendrocalamus hamiltonii,// wood vinegar,//
Derris elliptica,//Stemona collinsae,/|Azadirachta indica,/[neem,//bifenthrin,//fipronil//boron compound
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Table 1. Analysis of variance of damage by insects on treated bamboos (D.brandisii and D.latiflorus )
Source Type Ill Sum of Squares df Mean Square F Sig.
Corrected Model 3861470.500 29 1331.534 15.950 .000
Intercept 35113.500 1 35113.500 420.605 .000
Bamboo 22034.160 1 22034.160 263.935 .000**
Chemicals 6917.467 4 1729.367 20.715 .000**
Duration 335.010 2 167.505 2.006 139
Bamboo * Chemicals 7445.507 4 1861.377 22.296 .000**
Bamboo * Duration 436.270 2 218.135 2.613 .077
Chemicals * Duration 857.873 8 107.234 1.284 258
Bamboo*Chemicals* Duration 588.213 8 73.527 .881 .535
Error 10018.000 120 83.483
Total 83746.000 150
Corrected Total 48632.500 149

**Highly significant at 99% level of confidence

Table 2. Damage by insects on treated bamboos (D.brandisii and D.latiflorus)

(Duncan’s multiple range test )

Bamboo damage
Bongyai 27.42 a
Mahju 318 b

The difference between means followed by the same letter are not significantly different at p =0.01

Table 3. Damage by insects on treated bamboos (D.brandisii and D.latiflorus ) with Chemicals .

(Duncan’s multiple range test )

Chemicals Damage
Vinegar 20% 28.33 a
Neem 5% 14.10 b
Control 13.00 bc
Stemona 10% 12.60 bc
Derris 10% 8.47 ¢

The difference between means followed by the same letter are not significantly different at p =0.01



Table 4. Insect damage on correlation between bamboos and chemicals

Bamboo Chemicals Damage
Bongyai Neem 5% 25.00 b
Bongyai Vinegar 20% 54.00 a
Bongyai Control 23.00 b
Bongyai Stemona 10% 2143 b
Bongyai Derris 10% 13.67 ¢
Mahju Stemona 10% 3.77 d
Mahju Derris 10% 3.27d
Mahju Neem 5% 3.20d
Mahju Control 3.00d
Mahju Vinegar 20% 2.67d

The difference between means followed by the same letter are not significantly different at p =0.01
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Table 5. Analysis of variance of damage by insects on treated bamboo (D.sericeus)

Source Type lll Sum of df Mean Square F Sig.
Squares

Corrected Model 66.583 1 6.053 2.680 .009
Intercept 62.017 1 62.017 27.461 .000
Bamboo part 3.333 2 1.667 738 483
Chemicals 49.783 3 16.594 7.348 .000 **
Bamboo part * Chemicals 13.467 6 2.244 .994 .440
Error 108.400 48 2.258
Total 237.000 60
Corrected Total 174.983 59

** Highly significant at 99% level of confidence

Table 6. Damage by insect on treated bamboo (D.sericeus) with chemicals

(Duncan’s multiple range test )

Subset for alpha =. 05

Chemicals N
1 2
Fipronil 2% 15 1333
Vinegar 14% 15 .2667
Control 15 1.2667
Timbor 10% 15 2.4000
Sig. 0.056 1.000
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Table 7. Analysis of variance of damage by insects on treated bamboo (B.nana)

Source Sum of Squares df Mean Square F Sig.
Between Groups 363.852 2 181.926 3.536 0.45 *
Within Groups 1234.667 24 51.444
Total 1598.519 26

* Significant at 95% level of confidence

Table 8. Damage by insects on treated bamboo (B.nana) with chemicals

(Duncan’s multiple range test )

Subset for alpha = . 05

Chemicals
N 1 2
bifenthrin 0.33% 9 3.7778
Timbor 10% 9 4.2222
Control 9 1.7778
Sig. .897 1.000
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Table 9. Analysis of variance of damage by insects on different parts of treated bamboo

(D.hamiltonii)

Source Sum of Squares df Mean Square F Sig.
Between Groups 18.478 2 9.239 3.517 0.039 *
Within Groups 110.333 42 2.627
Total 128.811 44

* Significant at 95% level of Confidence
Table 10. Damage by insects on different parts of treated bamboo (D.hamiltonii')

(Duncan’s multiple range test )

Subset for alpha = . 05

Part of bamboo

N 1 2
Bottom 15 .1000
Middle 15 .8000
Top 15 1.6667
Sig. .244 151
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a. Dendrocalamus sericeus : Treated by filling Timbor solution in the culm.
b. Bambusa sp.: Treated by steeping in Timbor solution tank.
c. Dendrocalamus hamiltonii : Treated by pressure treatment.

d. In treatment b, treated chemical form crystal-like in the wood.

Figure 1. Tumeric testing on treated bamboos showed good result of boron penetration.
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Table 11.  Analysis of variance of damage by insects on treated bamboos (D.brandisii ,

D.sericeus , D.hamiltonii , D.latiflorus and B.nanq)

Source Type lIl Sum of Squares df Mean Square F Sig.
Corrected Model 27.560° 74 372 2.045 .000
Intercept 4.352 1 4.352 23.893 .000
Bamboo 1.471 4 .368 2.019 .092
Chemicals 8.200 14 .586 3.215 .000 **
Bamboo * Chemicals 17.889 56 319 1.754 .002
Error 54.648 300 182
Total 86.560 375
Corrected Total 82.208 374

** Highly significant at 99% level of confidence



Table 12. Damage by insects on treated bamboos (D.brandisii , D.sericeus , D.hamiltonii ,

D.latiflorus and B.nana)

(Duncan’s multiple range test )

Subset for alpha =. 05

Chemicals N 1 2 3

bifenthrin 0.03% 25 .0000

fipronil.025% 25 .0000

bifenthrin 0.06% 25 .0000

Timbor 10% 25 2.000E-02 2.000E-02

control 25 2.400E-02 2.400E-02

fipronil .125% 25 4.000E-02 4.000E-02

Neem5% 25 4.000E-02 4.00E-02

Timbor 5% 25 5.200E-02 5.200E-02

Stemona 30% 25 6.000E-02 6.000E-02

Stemona50% 25 .1000 .1000

Neem10% 25 1000 1000

Vinegar50% 25 1400 1400

Derris20% 25 1600 1600

Vinegar30% 25 .3000

Derris10% 25 .5800

Sig. 291 .053 1.000

Table 13. Insect damage on correlation between bamboos and chemicals
bamboo solution damage bamboo solution damage bamboo solution damage

leangwan derris 10% 1.80" 1 sangmon timbor 5% 0.00° 26 sangmon vinegar30% 0.00° 51
leangwan vinegar 30% 1,2Ob 2 mahju timbor 5% 0.00° 27 sangmon stemona30% 0.00° 52
mahju derris 20% 0.60° 3 mahju Fipronil 0.125% 0.00° 28 sangmon neem5% 0.00° 53
sangmon derris 10% 0.60° 4 mahju bifenthrin 0.03% 0.00° 29 sangmon timbor10% 0.00° 54
mahju derris 10% 0.40° 5 mahju stemona 30% 0.00° 30 sangmon Fipronil 0.025% 0.00° 55
sangmon vinegar 50% 0.40° 6 mahju neem 5% 0.00° 31 sangmon Bifenthrin 0.06% 0.00° 56
bong neem 10% 0.40° 7 mahju timbor 10% 0.00° 32 sangmon derris 20% 0.00° 57
bong sternona 30% 0.30° 8 mahju fipronil 0.025% 0.00° 33 sangmon stemona 50% 0.00° 58
bong stemona 50% 0.20° 9 mahju bifenthrin 0.06% 0.00° 34 bong control 0.00° 59
mahju vinegar 30% 0.20° 10 mahju vinegar50% 0.00° 35  bong bifenthrin 0.03% 0.00° 60
leangwan vinegar 50% 0.20° 1 mahju stemona 50% 0.00° 36 bong Fipronil 0.025% 0.00° 61
bong timbor5% 0.20° 12 mahju neem 10% 0.00° 37 bong bifenthrin 0.06% 0.00° 62
bong Fipronil0.125% 0.20° 13 leangwan control 0.00° 38  bong derris 20% 0.00° 63
hok derris20% 0.20° 14 leangwan fipronil 0.125% 0.00° 39 hok timbor5% 0.00° 64
hok stemona 50% 0.20° 15 leangwan bifenthrin 0.03% 0.00° 40 hok Fipronil 0.125% 0.00° 65
leangwan neem5% 0.10° 16 leangwan stemona30% 0.00° 41 hok Bifenthrin 0.03% 0.00° 66
bong vinegar30% 0.10° 17 leangwan timbor 10% 0.00° 42 hok vinegar30% 0.00° 67
bong derris 10% 0.10° 18 leangwan Fipronil 0.025% 0.00° 43 hok derris 10% 0.00° 68
bong neem 5% 0.10° 19 leangwan Bifenthrin 0 .06% 0.00° 44 hok stemona 30% 0.00° 69
bong timbor 10% 0.10° 20 leangwan derris 20% 0.00° 45 hok neem 5% 0.00° 70
bong vinegar50% 0.10° 21 leangwan stemona50% 0.00° 46 hok timbor10% 0.00° il
hok neem 10% 0.10° 22 leangwan neem10% 0.00° 47 hok fipronil. 025% 0.00° 72
hok control 0.10° 23 sangmon control 0.00° 48 hok Bifenthrin 0.06% 0.00° 73
leangwan timbor5% 0.04° 24 sangmon Fipronil 0.125% 0.00° 49 hok vinegar50% 0.00° 74
mahju control 0.02° 25 sangmon Bifenthrin 0.03% 0.00° 50 hok neem10% 0.00° 75




1. WaHIANRAYAHNLAYIYTIAAIINNTSEIYINAYADINDANTILATIZH ATNLLSU5734

yasdiaya(Taole 1) wudnAwdsanBenewes HHAsainafaoussiulneansiadaia

1 1
a ! =2

79 HAruuansinsegeida @Ay Annfganudenieiiinennnisidnvinaigsesueaiy
andnasaneasilnueslfluazasinil Saanuuansnadnailsiadn Ay

2. WS UAYUAIINBANAINSZRIN AR AL AN RYALTILR AN NSRS

1 4
1Al o o

NeATLTANENTIART Y (Table 12) WU ETHASAYnenEae bifenthrin 0.03% fipronil 0.025 % uas
bifenthrin 0.06%  ilAansidemniy HAsAINeNEae #19iat0 % SAeduAnEsngNIn
fign TlHASmirendag Timbor 5% 10% fipronil 0.125% @2AAN 5% 10% WHEWANEBLAN 30 %
50% UENATIIH 30% 50 % uaznalna 20% SAuafeanuiRenieTaasn  uazdnesiu
FTAUPIEINIU LAz N ARAE AR ENEI09 G ARITIAAIINNISINANLIBIHE A
untaziinsraninmaessnsfils wud ananefiedilEfussansnmeslussdud () S
Wevedntias (fifi 10 %)

3. flauBsuifiauanuansneszadsARagAINIEe e Ane s Yinans e
NanfUAVENAsINYasla HINTURISIAR  (Table 13) wudn THAEMAWTisAtnandaemn1sng
10% fAnadsandsnonniign ssastuliun TWidsmamdmienfaeinduaduld  30%
Tuefindh Tou Tinn saing e uazlinetng) Aoushenfaeasinfiefinsine  fduads

ANAEeTiasfign uazAnadunNdenne Huaneail

N‘gﬂwa

1. Thueigjuazlinang uluansainainiiy 3 «fa urd vaelia 10% wiwausnenein
10% @ziAn 5%UazHANATWEE 20% w1, 2, waz 3 Ju wodmnelva 10% Hanenmiung

iU lEdeeiuneavihane [T ius uazlimigiiaaummiisenanvinana Hanndliueng)

2. Tiewnavaiu uaggnaTunazuandag drdnaili 14% arefasdusnundald Timbor 10%
WaENSTBSUANTALNAY fipronil 2% 111 20 1 WU FNTSETNTIAT 1F HNTNAABIEINITD
Tiasiunenlitussiuf pansdemefifinduiosun Bids 5%  dmiLAsn1aussgrnenly
navuen BildiuAgnse e iliflaensussiininsdedunndon aswinasintias
agannzniaTuali Raliazazannlilsentonfsmant fedudaslilnaliidusunmesail

3. DAz uitianstasiusnuniiie Binbor10% LazE1SLDInRNIe AN afenthin 0.33%
s i suTaginen eilaziirinengalisnstms iuaan 20 Siwudn anstiasiuidausa

bifenthrin 0.33 %L ar a9 93 NEEHe Fhrbor10% AN e uNam (8 s eiuf [Hunneineis



4. Tiwn saanstiasiudnuniiel Timoor2.5%faalranssaingnld wudinissnunan 5
Fneanatiastiudnuniialsl  Timbor2.5% anunsatlaafunenvinane Az uf uaswudnaamn
Tanfinnnannumnnndnadauan Hliasansfinnunmmnsiasiige

5. Twuelng) Tivsing Tiidasvanm Tianemain uazlivn davinenTuloutialas Tusedm,
25 mmHg  \uan 30 Wit faaansanmenniiy 3 aia [Aud wnea 10,20% MuaNA1eienn
30,50% =11 5,10% uazsnduadilil 30,50% angiasiunisnunas 3 wia [Hu Timbor 5, 10%
fioronil 0.125, 0.25% W&z bifenthrin 0.03, 0.06% WL AN9EARTITHIRAUALEITLBIANAIGR
Lmeﬂﬁﬁmﬁsﬁ% aT0Taaiunen @ isssuRuasAnin NAeadag  bifenthrin 0.03, 0.06%
fioronil 0.25% (ifinamdnvinaneiasy warasasiuidaunasiUse@nsnndndnasainssanei

6. sndnatulll asarinennily arstasdusneielll  weasaeiudndaunamneiing
NlunsasedaUsrananmiunnstestiunen [ useduAuasinnn reiidactituannudisiuuas

ad dl
I ANV ENPAREN

AnfnssNuUszne

aoszifidelnsunvaunms Aoansstinn saeuwt sindnanmansiumynisies
FUNAFTHUNNRTITLNITHAGNTNITNERNST NTHNABINIFNEAT NTZNTINHATLAFANTO

Tunnstirauenasissiansaianie auaziweumenenn §15unisideluased

LENAISDND

a a

Twagsos 1&ngsia wed Andufia agol Aol . 2547 . nattpeiudnun(H i Tassnisnissaiads
mal¥dazlumililianunasissinluussmatng dninadearaugiouasnannarin
NN SNEIREINNITRNA NNy 39%i

Jayanetti, D.L. and P.R. Follett. 1998, Bamboo in construction, An Introduction, INBAR Technical
Report No.115.

Liese, W. 1980. Preservation of bamboos. /n: Bamboo Research in Asia, Proceedings of the
International  Bamboo Workshop, Singapore, 28 - 30 May 1980; Ottawa, Canada,
International Development Research Center.

Liese, W. 1986. Characterization and utilization of bamboo. Proc. XVIII [UFRO World Congress.

Liese, W. 1988. Bamboo preservation in Costa Rica. Consultant report, United Nation Center for

Human Settlements, (Project cos/87/001)
Liese, W. and S. Kumar. 2003. Bamboo preservation compendium. INBAR Technical Report 22.



