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PRODUCTION OF BAMBQOO-LAM FROM FLAT BAMBOO STRI?
PREPARED FROM BAMBUSA VULGARIS SCHRAD

Adewole A. N." and Olayiwola H. 0.
' Department of Agricultural and Environmental
Faculty of Technology, University of Ibadan, Oyo State, Nigeria

'E-mail: dabukyo@yahoo.

1.0 INTRODUCTION

Excessive timber harvest has caused a marked
reduction in the supply of wood. This is due in part to the
increasing demand of wood as a result of rapid population
growth [1]. The extent of reduction is currently affecting
wood position as a prime choice among conventional raw
materials for varying applications. A significant
contributor to the swaying of interest away from over
dependence on wood is its escalating cost that has greatly
reduces its affordability to all. In order to circumvent
wood scarcity problem via abolition of over dependence
for its sustainability, concerted efforts have been directed
at re-engineering wood waste and other tree products to
produce engineered wood-based products [2]. The 21st
century appears to be witnessing a growing consensus to
tap into potentials of Non-Timber Forest Products
(NTFPs) that are also lignocellulosic materials [3,4,5,6].
The need to exploit NTFPs stemmed from the current
drive to eradicate poverty and extreme hunger through
expansion of employment opportunities particularly to
the rural dwellers and low income earners.

From among the commonest NTFPs, bamboo
and rattan potentials have made them to be most favoured.
One of such potentials is availability in multiple varieties
in many countries, Nigeria is also blessed with numerous
species of bamboo and rattan [7] and their abundance was
attested to by [8 and 9]. However, bamboo seems to have
overriding advantages, enshrine in its versatility, over
rattan. Bamboo a multifaceted non-timber plant is
reported to have emerged as a valuable wood substitute

or

. ' gh:qﬁ 00- amafrom!ﬂat\stnps prepared ﬁ'om Bambusa vulgans
am;a 1g‘maboo-based‘products"for idterior'use. Bambusa vulgaris

; samples'were soui'ced._ _on‘l 4,y &rsvold stocki! at' the: tite of Harvest;"from within the: Unnversuy of Ibadan, Oyo '
1 .-State, Nigeria: The, hmestedmamred culms were' reduced to 780mm ioug each with@ minimum diameterand wall
thickness of 30mm: and Smm respccuve[y °The-short.culms were'split, rough planed to remove nodal protrusion
it 'i’audtgreen epxdermal layer, before soaked in hydrugenvperuxxde treated hot water:for24 hours to improve strips

“resilience to insect and: ﬁ.mgai attacthe dned SHrips ) were dressed, glued, cured ‘and finished to produce bamboo-- -
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sklﬂ,\equnpment and: treatm_ent_ﬂ?:amboo laminates of width 25 x (5= 8) mm were produced from the flat bamboo

£|* - strips produced. This study;has ‘been able to produce durable bamboo strips and laminates from Bambusa vulgaris

»/ ‘Schrad’ usmg commonycarpentry. toolsiand machines. The bamboo-lam produced is suitable for manufacturing
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for cushioning the pressure on wood raw material supply
in the last 15-20 years [10]. And that the development of
bamboo resources and industries worldwide promotes
rural livelihood, economic and environmental growth,
mitigates deforestation and illegal logging, prevents soil
degradation and restores degraded lands [11]. With
modern processing techniques, many of which are still
quite new in Nigeria, bamboo can be transformed into
many products that compete directly with wood products
in price and performance.

1.1Bamboo: Genera, Species and Uses

Bamboo is a group of woody perennial grasses
in the true grass family Poaceae having 91 genera with
over 1,000 species. It varies in size from small annuals to
giant timber bamboo, a fastest growing woody plant in
the world which sometimes grows up to 38.1-50.8 mm/hr
[12]. One of the commonest genera is Bambusa and it has
85 species that are all clumper save Bambusa ventricosa,
the clumper/runner /extinct status of which was yet to
be verified. Among Bambusa genera is vulgaris that
consists of 4 species: the Bambusa vulgaris Schrad,
Bambusavulgaris Vittata, Bambusa vulgaris Wamin and
Bambusavulgaris Wamin Striata. The Bambusa vu/garis
in general attained maximum height of 15.24m and
101.6mm diameter. It grows generally in the tropics with
lots of branches and its new shoots appear in late fall.
Some varieties of Bambusa vulgaris have been used in
many countries of the world for food, gardening,



furniture, light structures and erosion control [12].

Some studies have buttressed the availability of
Bambusa vulgaris Schrad in abundance-[13,14,] in
various parts of Nigeria while its strength adequacy,
versatility and beauty in both natural and finished states
had been reported by [15,16,17]. Up till now, Bambusa
vulgaris Schrad culm is still been used in round in
Nigeria. However, there are challenges in using Bambusa
vulgaris Schrad in round form. The challenges are
inherent in the culm's physical and chemical properties
[4]. The culm has high sugar content that made it highly
susceptible to insect attack and other biodegrading agents
[16] while the hollow structure limits its use in the round
form due to problems associated with jointing induced by
discontinuity in the formation of its fibres as a
consequence of numerous nodes and
internodes.However, the round culm can be processed
into strips with reduced starch content so as to enhance its
durability. [10]. Furthermore, the conversion of round
culm into flat strips will further enhance its versatility and
adaptability for producing modern bamboo-based
products at cottage level. ; )

Apart from these reasons, timber remains the
major source of attraction to Nigerian forest exploiters
and the over-dependency on'timber has being the bane
sustaining  timber resource in ‘the country. The
development had encouraged the use of wood from
hitherto fruit trees [18,8] for various end uses. The global
consensus on the negative impacts of deforestation on
climate change is promoting development of alternative
raw material from numerous NTFPs to complement
wood in various applications. This is belief to have
mitigating capacity for over-dependency on timber while
it will also -ensure wood - utilization = sustainability.
Therefore adaptation of appropriate technology for
manufacturing bamboo-based products represents a step
to unlocking the. abundant bamboo supply and its
effective ' utilization. This work is limited to the
production of bamboo-lam from processed flat bamboo
strips from bamboo species grown in the University of
Ibadan. 3

20MATERIALS AND METHODS

The bamboo species utilized for this study was
harvested from the University of Ibadan premises. The
species and age of the bambusa stock from where the
samples were harvested had earlier been identified by
[19]. The species used is Bambusa vulgaris Schrad while
the age at the time of harvest was 4 years. There are four
main stages involved in the production of bamboo-lam as
shown in Figure 1 (Appendix I). Matured culms with
minimum diameter and wall thickness of 30mm and 5mm
respectively were harvested. The culms were reduced
into 780mm length before splitting on circular saw. The
strips were rough planned to remove both the nodal
protrusion and green epidermal layer. The planned strips
were later soaked in treated hot water for 24 hours to
improve strips resilience to insect and fungal attack
before drying. The dried stripes were prefinished, glued,
cured and finished to produce bamboo-lam.

J0RESULTSAND DISCUSSION
Quite a number of challenges were encountered
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when harvesting the bamboo culms used for this study.
The Bambusa vulgaris Schrad being a clustered type
poses some difficult to access the matured culms. The
traditional cut and withdrawal method used was time
consuming and tedious. The details of the Bambusa
vulgaris Schrad harvested for the study is presented next.

3.1 Bamboo and Its Strip Characteristics

The characteristics of the Bambusa vulgaris
Schrad used for the study is presented in Table 1.
Maximum stripe length of 760 mm was produced with
single nodal point. The dimension conforms to the
minimum acceptable dimension recommended for stripe
to be used for structural purposes [20, 21]. From length
780 mm lengths, the details of the Laminate Recovery
Index (LRI) after both splitting and rough planning are
presented in Table 2.

Table 1: Statistics of the Harvested Culms

Parameters Values (range)
Age 3 — 4 years
Internode (length) 360 — 380mm
Moisture content Fresh (? 42%)
Culm circumference | 240 —270mm
Inner culm diameter | 60 — 70mm
Culm thickness 10 — 14mm

Four stripes each were produced from each length with
average width of 35mm before planning and 25mm wide
after planning. Thus the LRI of the stripes from Bambusa
vulgaris Schrad was 75%. Variation in culm curvature
markedly reduces the recovery index after planening. It
was observed that the wider the strip the greater the
curvature and the higher the resulting material wasted.

Laminate Recovery Index (LRI) after

Splitting
Parameters Values
No of short culms | 12
Total no of strips 96
Recovered lam. (38 — 72
43cm) 75
Recovered laminates (%) | 25

Wasted laminates (%)

Laminate Recovery Index (LRI) after
Planning

| Parameters Values
Thickness before planing | 10 — 14mm
Thickness after planing 5 — 8mm
Percentage recovered 50—-57 %




k143

2IMITuImy 0oqureq

paxiw pue spred amyruIny Jaylo 4Bas pue SI13Y0)aNs ‘s[Tel
STEYD ‘Suid)l [9AOU PUR. UOTBIODSP Jo SurmioBjnuewl
i Ul [eLI9JBW MBI SB pasn’ aq uBd paonposd
WE[-00qUIRQ JO SAZIS OM] QYL "G 9Je[d U UAMOYS ST We]
-oquieq 2 jo ajdwes paysiuyun Uy ‘WwgEX09Xosh
pUR  WIWG [XQOEXQQE :WE[-00qQWEq JO SIZIS OM] OB
sdins s1IeS[NA *g palIp ay) woJj pajeald jonpourd [eury sy,
uononpoid we-ooquied ¢'¢

" 318] J UT UAMOUS J2]aWW 2mysiow o1y Suisn pajojruow
aam sajdwes ai Jo Surkip Jo ajer oy opIym Krprumy

FurtojiuopA] Juajuo)) aanysiofAl sduns uiki(q :p 2181d

2INnisIoN

SANIB[AI %% 0S FCO PUR 06 F 67 2myeradua)
JUATQUIE JAPUN € a)B[J UT UMOYS Sk palp Jie sem dins ey,
‘[zz] Aq penjos sLIEB[NA BSNqQUEE PLIBATIMO JO JUSIUOD

| e[qereae jJoN 3uI[roq 19y
Surusuerd 1017y
€ Sumds YV

L FunsaArey 0yy

| z
|

(sAep) anjep SI9joBIR J

ToneIseju] dIng Jo 8jey poqul

amysiow
aseq ay} 0] pajonb senjeA jo oSuer oy} M saaide
SIY) PUe 9%p'c6 S Apmis 2y} 10y pasn sajdwes pemjds
SLpSMma psnwpg 9yl JO JUSUOS AIMSIOW WNWTXBLW
oBeroAe 2y ] 'S}eam IMOJ J0J ITe M patrp axe sdins ay.
*‘SurAIp Jo syaam moj Jaye paxoene si sdins oy} Jo auou
se. sjua8e Funeioriaep-o1q isutede sdins oy aasasaid
o0y, sieadde uonoe sryy 'sanoy pz JI0J J3JBAL pajEal}
apixoaad uafoipAy uy sduys ayy Suproq Joye saueyo
nonIpuod o) Ing ‘sdims oy) 3S8JUI 0] UONRIONSIAP
-01q Jo juafe Aq sso00B pajolnsarun 03 1 sasodxa
Jayumy yred Jauuy ay Jo uonoas Jerjayida ay jo Sutuuerd
oy ‘juauod JeSns Ul Yol pue Jos SI Uorym Jake
Terayuida a1 Jo suonoas pasodxa o) 0) panguuie aq
Kew Suinijds Jaye UONIRISAJUT JO 2JRT L) UT ASBAIOUT A
*€ ajqe]. ur pajuasaid JapIo oYy U] SISBAIOUT UOHR)SAJU]

SY22M0 JoJB UONBISAIUT JO [2AI] :T Bld

Joojeray) pue sABp 9217 JAYJE 90BLINS
U0 pajsajul sawiodsq osje ooquieq Jds oy, 'spisaq
3sod Japmod Aq uoneiorIalep 2JRJAPISUOD U2Aq SBY
2Iay]) ‘Z 238 d UT UMOYS SE J0O[J 31 1oBju0d ut doysyiom
Oy} Ul JUSWIUOpPUERQE JO SY99M XIS Joyy "punoid
oIeq TIM JOBIUOD J0ANP SISW JO SUNISEAIRY 2J0Jaq
syoeye Juardisur 03 anp oq pynoa siyx, (1 93e[d) swmnos
passas01dun oy} UO POfjOU SEM UOHEISAIUT ‘Surjsaley
Joye aam 181y oyl uryuA ‘[zz] uajuoo reSns ydm
§31 0} anp uoneIoNA1ap 03 a[qndassns ATgSiy sT coquieg

Aimqem Joyuaunealy ding z's

Suruuelq pue umyidg
Joye (TYT) Xapu] A19A000Y ojeuTe ;7 9[qRL
r '




suoneN pajiun 2yl jo (OvA) uoneziuediQ
2Imnaudy pue pooyq JO 1LI0JJd IAEIOQE[[0D
ysnotyy pasosuods juaunsedaq  A1satog
Aq Lz1 Jdadeqg Bunjiopp ‘seomossy ooqueg
uQ poday Anuno) ere8iN :ejepd() Juowrssassy
$92.M0SAY 152104 [BQO[D 'S00Z AVENI Pue OV [£1]

STPSANTE
“Aynp ..EI

110z
uo passaday "saadg coquieg ‘110z eipeadijipm [Z1]

Ei’i

‘1102 ,€ AInf uo
CLE=([SMaNdse"mousAuTTequr mmay/ 7 diin
woirj PapeOJUMOC(d
MVEN] woudy padunog ‘uonednipn
aduey) ewy) pus coqueqg ‘110z Sudix nog [11]

‘0€-1 8d z¢ ‘oN woday [eo1uyoa] ‘uepey pue
ooqueg J0J YIOMIIN [BUOHBUIU] ', UONBSNIA
aduey) aewy) pue ooqued,'010Z ‘UVANI [01]

"BIuBA[ASuua g
‘uone[) ‘em‘enfz(stmod 30 AJSIPATUN UOLIE[D
"605S-0ZSTINSSI (600T ‘P'ON ‘01 ownjoA)
eolyy ur JuawdojeAaa( s[qeuTe}sNg JO [BUINOf
*(BLRSIN ‘aeis 108N JO BAIy JUAUIUISAOD
|[eoo] ndlog ul (sp4w3n4 psnquiog) ooquieg
0 asuepodw] OIWOUOIT-01208,, ‘6007

“v'y elojaAry pue J'H yewoaly vy tuuifundo [6]

[BIIA3U qNAda0uaTos MMM/ A1
(ZIESLT QL 9“0!13/‘-19540
[BINY PHOM . (S21DIS 42A3Y] pUup S.1241Y-55017)
‘vsadlpg ‘woqr-vayy) ewadiN jo wed yInosg
-4INog U1 s3eIS N0 Ul uonnqIusiq uepey
JO MAIAIBAQ UV, "TT0T AL 'V 3PNIIUQ “N'V 3[0M3pY [8]

‘11-L:(1) T ‘Ansaiog Jo jeumop uerIagiN
"(BIIBBIN JO §20.M0S3Y JOqUILL,, "TL6T W'l ‘PeAYPNY [L]

'$9€-65¢ 'dd “eprue)
‘eMBNQ ‘ellue) yoleasay Juswdojerag
[euonewayuy ‘euryy ‘Surfieg ‘Ansarog jo
Awapeoy 2sauty) 'S861 J9q01Q0 $1-9 ‘BuIyD
‘noyz8uey ‘doysyiop ooquueq [euoljeuIaIu]
2 11 J o s3urpsasoid '00qUIBE UO YoIBasay
w223y “pa gD ‘Anses "D ‘uefereueyq XV
‘opy U] ', SOIUOU0D2-01005 pue Juawdo[aAap
[eanu Ul ooquieq jo 3j0y,, ‘L86T 'S ‘Byduimmweyy, [9]

SIA/810° smumoiarmﬁro_a BOB MMM

‘2 6-¢DY rdd ‘LT)

T "JOA SMITAY PUE JoIBasay [BUOIIEONPH * 2IE]S

umsQ jo Apmis osed v eraSiN ur Sunayrew

S1onposd 15210]  J9QUIN-UON],, ‘9007 OvESY

mrakadQ ‘aromaly pue ody odepapy ‘efoppliy (g
ddog (WA.LOL) 12PON &ﬁolomloal

Jo Jagsueil Jrun) Supjey emyrum ooqueg

9YL,, ‘1007 uex3uir Suvip pus uenguig 3uvyz [p]

"p-0 :3d ‘g0 0N H0dey] [BOIUTOAL

6v¢

WVENI ‘21j[n) pue sO1UI0U003-01308 ' ‘[OA
‘quanruonaug oy J, pue ojdosq ooqueg ,ojdoad
duimomy ‘ooqureq Sutmouy, ‘S66I ‘Bog My [¢]

"81°01 :(9)Z§ ' ‘PoId 15210 *sarnsnput
oM1 jo Suroeyielul oY) :SOIBIS Ppauf) oy
ur sayrsodwoo onserd-poop “z00z “Srer) ‘suow) [7]

Elpu]
Igjag MaN ‘BISY UInog Joj 21O [euoIZay
Jajua) [oIeasay uawdo[oAs(] JeuOnRUIAIUT
‘uepey] pue coquieg 0] YIOMIAN [BUONBEIIT]
'«BIPU] woiy [errajewr Fuipjing paseq
-00qWeq MU e pIe0q JBW 00quWed, ‘9661 “UVANI'T
SIONTITATYT
‘ooqueq
Sunsaatey jo sueew Joyuny dojaaep o) paau s 81sy)
0S| "Xapul AI3A0921 WNIIXeW aseatour pue Surssaoosd
Joj pasmbar oum aonpal [[im seutyoew Suruuepd
pue Sumids sjenrdosddy ‘woresajur jo ojes 2onpal
0} Burssaooid sy wideq 03 Funrem aqigm eoejd prumy
§S3[ B UT A[[EOILI9A 00qLURQ M[RIS 0} A[qESIAPE S| 31 ‘Aprys
a1 Surmp papioJal SUOIJBAISSqO Ayl U0 paseq
*SWa)T [BINJONLIS PUR [9AOT ‘UOIIRI0ISP
Joua)ut ‘armyruany yo uopanpoid ay) uy poom juswe[dwos
0] pasn aq AQjuaioiyns ues pue a[qemp si pasnpoid
We-00qUIR( 3Y I, “XOB1JE 109SU] PUB UONIBIOLISEP 0] sdins
0oquieq JO 30U3I[1sa1 9y} paAosdwul smoy 4z Joj aprxosad
usS0IpAy |IM pajean Jojem joq uy diys ooquwieq oy
JO Bupyeos a[1ym SWINO PajsaAley oY) JO SAINJLAJ Ay} Uo
puadep sejeuTWE[ 3Y) JO SONSIIS)ORIRYD AL, “SUrUNSUOD
SUWT) pUB SNOTPA) ST S|O0) IPILID M JuTISaARY OcoquRg
"SeUTYIBW pue s[o0} Anusdies wownmoos Jursn pemyos
SMO3MA DSNQuDE WO} SIJRUTWE] ooquieq adnpoid
0} a]qe uaaq sey Apmys siyL, ‘sjonpoid asay) 0 ooquweq
ssaoord 0] pamnbar are sauauryoew pajeopsiydos
pue moymouy [eojuysal ySiy jeyy uvondeosad
opIA 0} anp 2jqeurene 0} INOIPIP Usaq se Jo JyInoy;
st sjonpoid uwmspow ooqueq jo uoponpord ‘erafIN
ur Ajesyroads -suoneosrydde Arerodwe) oy jueew
A[uo aJe pue ajqemp 10U aJe sjonpod 00qUIRg 1B} UOROU
ay) 0] anp si ST 'A)121008 O U UOWNLOd jou juasasd
e s1 s;oio Suowe Kjd ooqureq ‘amyruing pajeurwe]
o] sionpoid ooquieq Jameu jJo asn oYL
NOILVANTAWINODTYH ANV NOISATONOD 0 v

we-00qWEY Paysjuyun i 398




and International Network for Bamboo and
Rattan (INBAR) in Rome in 2006, 16Pgs.

‘

[14] Onilude, M. A. 2006. Potential of Bamboo as Raw
Material for Wood-based Industries. A paper
presented at Raw Material Research and
Development Council (RMRDC) of Nigerian,
organized Workshop in Ikeja Lagos State. 10pp

[15] Farrelly David 1984. The Book of Bamboo: A
Comprehensive Guide to This Remarkable
Plant, Its Uses, and Its History.Published by
Amazon, USA First Edition 895 pgs.

[16] Yang Yuming and Xue Jiru 1998. Bamboo
' resources and their utilization in China,
Proceedings of training course cum workshop
organized by INBAR, IPGRI and the
Government of Japan. 10-17° May 1998,
Kunming and Xishuanbanna, Yunnan, China.

[17] Sattar, MLA. 1995.“Traditional Bamboo Housing in
Asia: Present Status and Future Prospects”, In
Bamboo, People and the Environment.
Proceedings of the Vth International Bamboo
Workshop and the IV International Bamboo
Congress, Ubud, Bali, Indonesia 19-22pp.

(18] AdewoleA. N. and AjibiA. B., 2010. “Evaluation of

wood properties of c. albidum tree grown in
Akinyele Local Government Area of Ibadan

APPENDIX I

Fig 1: Flow Process for Producing Bamboo-lam
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