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This report presents comprehensive, field-based guidelines for the sustainable cultivation, harvesting, treatment,
and processing of bamboo for construction in Fiji. It consolidates stakeholder consultations, national
assessments, and pilot trials led by Rcific Ark, under the GGGBEMinistry of Forestry Fiji Bamboo to Adapt to and
Mitigate Climate ChangeProject, to propose a strategy for establishing bamboo as a viable, climateresilient

construction material and renewable resource.

Bamboo offers Fiji a unique opportunity to simultaneously advance sustainable construction, rural livelihoods,

and ecosystem restoration. Its strength, rapid growth, and renewability make it an effective substitute for

imported timber and carbon-intensive2 J° X3 JK° ~ AN| J° N-«N3X°X J«T ~9°9XXKY
remains constrained by fragmented propagation systems, absence of treatment infrastructure, and inconsistent
management of wild bamboo clumps. This report integrates scientific researd with local field evidence to outline

a Fiji-specific framework for species selection, propagation, agroforestry integration, clump management,
harvesting, treatment, and processing.

Key Findings

Species Selection and Adaptation:* & 7~ MJ 2 M- - KJ « T B&inbisXvulgarisa Mardy specie® X T Ml
suitable for small-scale and temporary structures. Trials conducted by Pacific Ark in the Savusavu and Valelawa
regions confirm that Bambusa balcooaand Dendrocalamus asperhigh-performance species with superior
“03 ANC A3 JK J«T ©°93XJ°2a8 X« N|JZ3JINOX3 ~©°© N W NJ« MX ~ANNX’

Propagation and Agroforestry Systems: Bamboo integrates well into agroforestry and mixed-farming systems,
contributing to soil stabilisation, water regulation, carbon sequestration, and diversified farm income. Vegetative
propagation (culm, branch, and rhizome cuttings) remains the most practial and reliable method given the
unpredictability of flowering and seed supply. The study recommends expanding regional nurseries and
establishing a national bamboo gene bank to secure quality planting material and geetic diversity.

Clump Management and Harvesting: Proper clump management is essential for maintaining productivity and
quality. The B.S.B.O.D. (Bent, Short, Broken, Old, Diseased) system is recommended as a simple clump health
monitoring tool. Harvesting should target culms aged three to six years, detemined through branch counting,
colour, and resonance testing. Selective cutting maintains rhizome vitality and continuous regeneration. Field
coding systems using colour marks are encouraged to track planting and harvestingycles at community level.

Treatment and Preservation: * = Z°~ | A2 T NK 2J°X JNNXKX3J°oX" " TXNJE
methods for Fiji include Cold Immersion, Hot Immersion, Vertical Soak Diffusion (VSD), and Modified Boucherie,

using eco-friendly chemicals such as boric acid and borax in compliancewith 1ISO 22156:2021, which could

extend its lifespan to over 20 years. Establishing shared regional treatment hubs in regions like Savusavu, Deuba,

and Naitasiri is recommended to lower costs, standardise quality, and enable commanity -level participation.

Processing and Value Addition: Processing steps such as straightening, splitting, planing, and lamination adds
commercial value and consistency. Smaikcale processing cooperatives can enhance employment opportunities
C|] KX ~A°c°-3830 «z * @w 7' XaX3z «t MI®M-- J«T 23 XX« N-« ¢

Pacific Ark Field Validation: Pilot projects across Savusavu and Vanua Levu demonstrates the full bamboo
construction value chain, from propagation and harvesting to treatment and structural application, on a small
"NJIJBXY ;JIJN Z N 31 Z°  Z XHKbased VSD argiHot Ihiiérsior methdds Sighificartly] J © M-
X«| J«NX MJaM--2Z2" TA3IM B °E J«T © XN- «-2 NBOPErBSHE J MK X1
pole. Development of integrated bamboo agroforestry systems combining bamboo with crops such as cocoa,

23] -zJ«EW “2JKK Z3A ©°© o3 XX W J«T MI«J«J W J«T ©°| X N-«’
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verified perfo rmance data and practical cost benchmarks for bamboo as a construction material.



Despite promising progress, challenges persist such as limited propagation material and nurseries, lack

of standardised treatment and certification frameworks, fragmented market linkages, low public awareness, and

land tenure complexities under the Matagali~ E~ © X2 3IN-2a3 A«JK KI«T -C«X3 | °8Y
bamboo resources, supportive policy frameworks, and growing collaboration between ministries, research
institutions, private innovators, and communities, present strong foundations for sectoral growth.

Key recommendations

0 Prioritise national propagation and treatment programs focused on Bambusa balcooand Dendrocalamus
asper

0 Establish bamboo gene banks and regional nurseries for species conservation and quality planting stock

0 Develop modular treatment and processing hubs in high-production regions to standardise quality

0 Adopt formalised harvesting and clump management protocols and codes through training and

certification

0 Integrate bamboo into national building codes and climate adaptation policies as a certified sustainable
material

F o] Tes3JoeXz N «EX" 08 X«'W ©°3] « «zWw J«T °-K NE JB z«
renewable resources, supporting low-carbon housing, land restoration, and inclusive green growth. The findings
presented here provide a technical foundation and actionable roadmap for scaling bamboebased production
J«T N-« ©°93AN° - «Ww X«JMK «z * oredliéent, &ndl domrmunify-driven econo@yd 2 T J



This report was developed under the Global Green Growth Institute (GGGI) engagement with the Ministry of
Forestry and the Ministry of Public Works and Housing, Fiji. The work contributes to advancing a sustainable

and inclusive bamboo sector that supports* =& 7~ «J° - « Jrésilient-hdugrig, reforedtatidhiand® J © X
green growth.
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There are over 1600 species of bamboo, belonging to about 121 genera, of which over 14% (232 species) are

Z-A«T -A°” TX °] X 3 «JOA3ZJHK 3J«zX -Z T ~°3 MA° - «Y +§.

bamboo, 80% of which occurs in Asia. Bamboo grows widely from lowlands to about 4,000 meters above sea
level in tropical, subtropical, and temperate regions of all continents in the world except Antarctica and Europe.
Most bamboo species are found in the AsiaPacific (> 937 species) followed by South America (>258 species)
C| BX Z3 NJ |J° ©°| X C-3KTZ  K-CX ° «AaMX3 -Z MJI2 M- -

Bamboo falls in the grass family Poaceae with a single sulfamily Bambusoideae. Bambusoideae includes the
Bambuseae tribe which is characterised by woody bamboo and the Olyreae tribe which is characterised by
herbaceous bamboo. The flowering period of woody bamboos can range from 7 to 120 years, and they
frequently do so in gregarious events resulting in mass seed production followed by the death of the parent

plants. Since flowering is typically a rare phenomenon in woody bamboos most plants are encounterél in their

vegetative state making it challenging for a non-specialist to identify the species®.

#J2 M- - T X C-3KTZY ZJ o9X ° z3-C «z °X3¥IX«« JB °KI«PO
five to seven years. Bamboo is well recognised for its versatility serving a multitude of functions across various
sectors. Its light weight, strength and flexibility make it a viable substitute for traditional timber in the furniture

and construction industries. Bamboo is valued in the pulp and paper industry owing to its fibre length which is

greater than all non-wood fibres except cotton. It is also used as fuel, food and medicine, and plays an important

role in soil conservation and carbon sequestration. In addition, nearsource pre-processing where farmers split

the culms into separate parts that are channelled into separate value chains atthe harvesting site enhances

farmer income ensuring greater efficiency in meeting poverty alleviation and pro-poor development goals®.

Despite significant potential in generating viable livelihoods for communities, efforts to mainstream bamboo into

* o Z7 Z-3X ©°93E 7~ XN° -3 | 3 EAX & X° ¢ ©° K &8 °XT ~ANNX Y

knowledge and awareness, lack ofvalue chains, and inadequate policy and institutional framework. Unlike
countries in Asia and Latin America where bamboo has historically served as a primary construction material, Fiji
lacks a bamboo construction culture. Consequently, there is limited expertise in bamboo architecture, joinery,
and preservation techniques. This cultural gap has hindered widespread adoption of bamboo in the construction
sector, despite its potential for low -cost sustainable housing.

Realising the untapped potential of bamboo calls for not only enhancing local production, developing sustainable
harvesting guidelines and value chains, but also raising awareness, capacity building, and integration with
traditional knowledge systems. Reslient local production systems supported by well-defined sustainable
harvesting practices would ensure a consistent supply of highquality bamboo for meeting raw material
requirements, while meeting conservation goals. Strengthening value chains would stinulate local economies by
creating employment opportunities while targeted awareness campaigns would shift public perception of
MJaM-- Z3-a J 7°..3 2a]Jgez  ©° 2aMiehdl afl climate-résiflentocanstruciion i X W
material. Capacity building would equip local builders and engineers with the necessary skills and techniques to
design and construct safe, durable and highquality bamboo structures. Integrating traditional Fijian building
knowledge with modern codes and standards would erhance cultural relevance, community ownership, and
climate adaptability. Such a multifaceted approach would holistically address existing limitations while
positioning bamboo as the cornerstone of sustainable construction in Fiji.

While the primary focus of this consultancy is on bamboo cultivation, harvesting, treatment, and processing for
construction, the study also acknowledges the presence of two rattan (Calamus) species in FijD Calamus vitiensis
(native) andCalamus erinaceu@ntroduced from northern Australia). Although rattan currently has no established
construction use, its presence contributes to understanding the evolution of plant-based material resources

C °| « * w@m Z° Z-3X 93E J«T .6# > aXaMX3 | ° N-«°XE°Y

1 Yeasmin et al., 2015

2 Das et al., 2008

3 Kelchner and Bamboo Phylogeny Group, 2013
4 Emamverdian et al., 2020
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The aim of this consultancy is to develop a comprehensive research report and set of guidelines outlining the
most inclusive and sustainable methods for cultivating, harvesting, treating, and processing bamboo for
construction purposes in Fiji.

The primary objectives of the consultancy are to:

1. Identify current practices in Fiji for cultivating, harvesting, treating, and processing bamboo (for use in
construction)

2. ldentify costs (including time spent) related to cultivating, harvesting, treating, and processing bamboo
(for use in construction)

Assess the sustainability of current practices used in Fiji

4. Identify the best global practices in cultivating, harvesting, treating, and processing bamboo (for use in
construction)

5. Assess the applicability of these best practices to the local Fiji context

6. ldentify who currently cultivates, harvests, treats and processes bamboo in Fiji; develop guidelines for
inclusive and sustainable Fiji bamboo production (from cultivating to processing)

7. Develop guidelines for inclusive and sustainable Fiji bamboo production (from cultivating to processing).

8. Identify opportunities for community engagement and economic empowerment around bamboo
production in Fiji

This final report presents consolidated findings from literature review, field assessments, and stakeholder
consultations. It provides an evidence-based framework to guide sustainable bamboo production in Fiji, linking
ecological, technical and social dim&sions of the value chain.

In Fiji, about 90% of the population lives in coastal areas and is highly dependent on natural resources, making
them especially susceptible to the negative impacts of climate change such as sea level rise, biodiversity loss,
warming oceans, and increasedfrequency of natural disasters like cyclones and flooding®. This is further
exacerbated due to land degradation, a major issue in Pacific Island Countries (PICs) like Fiji due to deforestation,
unsustainable farming practices, excessive grazing, population growth, extractive activities like mining, and land
ownership challenge$. These humaninduced stressors pose serious risks to environmental sustainability and
food security in growing populations of the PICs due to impacts on soil health, depleting organic carbon and
plant nutrients, leading to declining crop yields’. Furthermore, 70% of the population in the PICs is dependent
on fish as a source of animal proteirf. However, this traditional source of protein is under major threat due to
climate change, causing rising sea levels, saltwater intrusion into agricultural land, and increasingly frequent
cyclones, and other anthropogenic stressors like overfishing and polution, leading to chronic hunger and
malnutrition °.

Addressing these complex socieeconomic and environmental challenges calls for a viable, sustainable lowcost
strategy. Bamboo as a naturebased solution holds considerable potential to enhance the resilience of local
communities. Found extensively acrosstropical and subtropical regions of the Global South, bamboo is a rapidly
regenerating and highly sustainable natural resourcé®¥ > X~ XJ 3 N| | z| K z]°  MJaM--2Z"

5 Charan et al., 2018; Regional Pacific NDC Hub, 2022
6 Wairiu, 2017

7 Wairiu, 2017

8 WFP & SPC, 2018

9 WFP & SPC, 2018

10UNOSSC & INBAR, 2017
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sequestration, biodiversity conservation, and soil and water health, demonstrating its potential as a cost
effective scalable solution for climate action and sustainable livelihoods'.

" N-J °JK N-2aA« ©° X~ ZJINX «° X« Z XT ~©°-232a"Ww ZK--T «
soil and prevent erosion on riverbanks, slopes, and degraded coastlines. Bamboo can also serve as an effective
windbreak, bending without breaking during cyclones, and protecting crops and homes from strong coastal

winds'?Y #JaM--Z" B z|°CX z|]°W | z| «JOA3ZIHK “°3X«zO°| W J«T
for disaster-resilient infrastructure, offering a low -cost, sustainable alternative for vulnerable communities'®,
#J2a M- - 272" B-C X«X3zE Z--°9°3 «©° N-2°7J3XT ©°©- N-«/EX«® -«JK

alternative for green infrastructure and climate -smart development*4,

Bamboo supports sustainable livelihoods by offering fast growing, harvestable culms within a few years, creating
steady income streams and financial resilience for smallholder farmers. It thrives on marginal lands and can be
processed locally, making it widely accessible. Bamboo further contributes to ecosystem resilience by rapidly
3 Xz X«X3J° «wz JZO°X3 XE°3XaX CXJ°| X3 XAEX«° Y #JaM--27Z 33X
for coastal communities, as it recovers quickly from damage, unlke trees that may be uprooted or snapped during
severe storms'®. Bamboo can rehabilitate degraded lands by improving soil quality and boosting the productivity
of food and commercial crops'®. Additionally, bamboo contributes to food security by providing protein -rich
edible shoots for human consumption and leaves for livestock and fish feed’. By offering an annual supply of
woody biomass, bamboo can reduce pressure on other forest resources like native trees (e.g. Vesintsia bijugg)
and could reduce reliance on imported or environmentally harmful materials, helping to curb deforestation and
contributing to climate adaptation and mitigation and biodiversity conservation 18,

8AX3IKKW °| X A" X -Z MIaM-- Z-3 N-« ©°3AN° - « « * n 7
Contributions (NDCs), such as the commitments to strengthen climate resilience through costeffective, nature -

based infrastructure, conserving biodiversity to enable long-term provision of ecosystem services, reducing

carbon emissions, and adopting climate smart agriculture practice®®y . ° N- AKT JK - ~ A°c°-30
Risk Reduction Policy 20181 AT A C| N| «NBATX" A" «z z#A BT #JIN! #Xo°
disasters to ensure that infrastructure is restored with improvements to be resilient to future di sasters®.

The research methodology for this consultancy adopted a mixedmethods, participatory, and context-specific
J°e°3-JN|] ©°- X« A3X J N-2°3X| X« [EX 38J°° «z -2 * w© Z @ M
knowledge and skills gaps. The study wasonducted in three interlinked phases;

1. Literature review and desktop research;

2. Field assessment and stakeholder engagement;

3. Results synthesis and guideline & recommendations development

Together, these methods provided a holistic understanding of the ecological, social and economic dimensions of
Fiji's bamboo sector with a focus on community engagement and capacity building.

I putta et al., 2025

12 ou et al., 2010; UNOSSC & INBAR, 2017
Blouet al., 2010

) ouet al., 2010

15 Thomson et al., 2021

16| gu et al., 2010

17 ou et al., 2010

18| ou et al., 2010; Elkharboutly & Wilkinson, 2022
B uNFccc, 2020

20UNDRR, 2025
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In the first phase, a comprehensive desk review and literature analysis were undertaken to assess academic
research, policy frameworks, and technical reports related to bamboo production, utilisation, and construction
applications in Fiji and other comparéble tropical regions. The review examined sustainable cultivation methods,
harvesting cycles, ecafriendly treatment technologies, and small-scale processing models, drawing lessons from
Asia, Africa, and Latin America.

Global and regional best practices were identified in countries such as Indonesia, India, Thailand, China, and
Colombia, focusing on how bamboo production systems were developed into viable, community-based

industries. Insights were used to outline a prel? «J3 E °3 - NX~~ aJe° -7 * a 7’ MJ a N
propagation to construction, identifying key actors, enabling institutions, and existing technical or policy gaps.

At the national level, relevant policy and planning frameworks were reviewed, including the Forestry Bill (2016),

Forest Harvesting Code of Practice (2013), Low Emission Development Strategy (LEDS), National Adaptation

Plan (NAP), and the Climate Change Ai(2021). These documents were analysed to determine how bamboo can

be positioned as a climateresilient, nature-MJ = XT ~ - KA° -« C °| « * @ Z~ Z-3 X~ 032

Existing initiatives by the Ministry of Forestry, (TVET) and Higher Education (HE) institutions, the Fiji Bamboo
Association, NGOs, and donor partners were also reviewed to map ongoing projects, training efforts, and value
chain linkages. Findings from ths phase provided the conceptual foundation for the field assessment and guided
the identification of priority areas for data collection.

The second phase consisted of field assessments and extensive stakeholder engagement to document current
practices and validate findings from the desk review. Purposive sampling was used to select participants
representing the full bamboo production spectrum, including farmers, community groups, artisans, builders,
processors, educators, NGOs, and government officials.

Field visits, semistructured interviews, participatory workshops, and both quantitative and qualitative surveys
were conducted to understand the technical methods, skill levels, institutional support, and socio-economic
drivers shaping bamboo production in Fiji. These engagements also examined the inclusivity of bamboebased
livelihoods, such as gender participation, youth involvement, and community ownership.

Stakeholder consultations were held across Viti Levu and Vanua Levu, capturing perspectives from bamboo

growing regions and processing hubs. Key informants included farmers and landowners, bamboo harvesters,
construction practitioners, TVET/HE trainers, and representatives from relevant ministries and local

organisations.

The list of interviewees, key objectives, and learnings from each consultation is presented inTable 1, while
Figures 4-1 to 4-6 show selected interviewees and field locations.
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Organisation /
Stakeholder name

Centre of Appropriate
Technology and
Development (CATD)

Fiji Bamboo
Association (FBA)

Farmer, bamboo
enthusiast, local
coordinator (Buiduna
Village, Verata
Wailevu, Tailevu)

Farmer, bamboo
enthusiast, local
coordinator (Bach,
Western Division)

Construction Industry
Council (CIC)

Ministry of Forestry
(MoF)

Fiji Pine Ltd.

Fiji National
University (FNU),
Department of
Forestry

Opeti Ritova,
Training Manager

Mark Borg -
Trustee

Lala Bukarau-
Bamboo
Enthusiast

F Ba- z#
Nimbalka Bamboo
Enthusiast

Jon Orton - Chair

Alivereti N
Naikatini Deputy
Conservator
Forests-Research
& Development &
Tevita Kunadei
R&D Director

Akuila Driso - Plant
Manager, Noa
Vakacegu- Lands
Manager, &
Rakuita
Vakalalabure -
Executive Chair

Dr Shipra Shah
Associate
Professor

18 Jun
2025

19 Jun
2025

20 June
2025

I Jun 2025

30 Jun
2025

15 Jul
2025

18 Jul
2025

01 Aug
2025

Institutional capacity and interest in
integrating bamboo into vocational

education and training

*H# 7
* fo Z’

Practices around bamboo production by

local farmers

Individual(s) Meetlng Objective and Learnings
Interviewed

“03 AN° A3 XW NJ .
MJ & M- -

© XN - ¢

Community-level entry points for bamboo

propagation and conservation
Need for basic training and accessible

treatment techniques

Barriers to engagement for landowners

without commercial intent but strong
ecological or cultural motivations
Visionary roadmap for how bamboo could

support sustainable livelihoods,

decentralised processing, and native

species preservation

Standards and certification pathways and
current regulatory, institutional, and

technical environment

Identify the workforce capacity, training
needs, and professional acceptance for

bamboo.

5-*77 3-KX

and present bamboo projects by MoF;

«

&3 o]

Z,

Existing bamboo standards & codes, skills

& capacity, infrastructure & processing
7 0 3 J (o] X Z

5-*27°

N T

g )

Pine industry in Fiji and its alignment with
GGGI bamboo research objectives

Value chain & construction relevance;

Community Engagement, Inclusion &
Livelihoods; Potential Collaboration &

Cross-Learning; Treatment & Regulatory

Frameworks

>- KX
construction industry

Gaps in policies and skills & training for

-Z MJ2 M- -

«

use of bamboo as a valuable forestry

product
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Pacific Ark

Sunnyville Bamboo

Deadline
Construction

University of the
Sunshine Coast,
Pacific agroforestry
and botany (Author of
Bamboo Compendium
for the South Pacific /
Bamboo Species List
Fiji (2021))

Kontiki Bamboo,
Uganda

Arno Roos -
Director

Sukulu Soko-
Director

Joseva Nagota-
Director

Dr Lex Thomson
Associate
Professor

Dr Koojo Charles -
Director

03 Aug
2025

05 Aug
2025

06 Aug
2025

20 Aug
2025

27 Aug
2025

Table 1: Interviewees and key learning objectives

O«

O«

O«

O«

O«

Role of private organisation with bamboo
expertise in bamboo value chain
Best practices for bamboo production,

treatment and processing

Community engagement and bamboo

construction projects

Practices around bamboo production and
value chain by local bamboo smaHl

business owner

Collaboration with MoF for community
engagement and training programs

Interest of local small construction
business in bamboebased construction

and gap in skills & training

& ~ NA" -

- °°_.30 A« O 3

bamboo industry through improved

species knowledge, propagation,

agroforestry integration, and policy

alignment in support of the GGGI

research reports

Understand journey of Kontiki Bamboo in
setting up value chain and capacity
building of local communities in Uganda
Learning lessons and recommendations

Z-3 7~ 037J0oXgz
and capacity building

N

3

- J e
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Figure 4-a §
Nimbalka

&2

Figure 4-4: CATD Figure 4-5: Navala Village Figure 4-6: Nakanatagi Village

4.3 Community study: Navala Village

The village of Navala was identified to carry out a community study. Navala was chosen as this village still builds
mostly traditional houses (bure9 in Fiji which incorporate bamboo in some aspects of traditional construction
practices. Participatory methods were used to understand the methods of construction of the buresin Navala
and uses of bamboo for this construction. The community constructs and repairs the buresannually. The field
researcher spent two days living in the village and participated inthis together with the community, learning
about construction techniques of their buresand uses of bamboo in their construction through observations,
hands-on trials and semi-structured interviews and talanoa?! as seen inFigures 4-7 to 4-10.

21 Talanoa is a traditional Fijian way to facilitate dialogue that is inclusive, participatory, and transparent
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Figure 4-8: Use of bamboo for Figure 4-10: 15-Year-old Bure D sign

weaving walls in bure support trusses and thatching support  of powder post Beatles and fungi
bracing in bure

5 Bamboo Sector in Fiji: History and Current Status

5.1 Historical uses and Introductions

Historically, bamboo in Fiji served limited yet practical roles in daily life, for rafts, fishing traps, and parts of
construction?. The first recorded introduction of an exotic species occurred in the early 1860s, when a German
botanist Jacob Storck brought Bambusa vulgarigbitu ni vavalag) to the Nausori highlands. It was distributed to
villages along the river to assist with transporting produce downstream for sale at coastal markets. This species
quickly became naturalised and remains the most common bamboo across Fiji today.

Bamboo research and development in Fiji started during the late 1970s, when a project was initiated with the
support of the Government of China and the United Nations Development Program (UNDP) in the villages of
Vunidawa and Somosomo. The project aimed atpromoting bamboo as a source of rural livelihoods by training
youth in bamboo weaving and furniture making. Though limited success was achieved in technology transfer,
the initiative failed owing to inadequate project design and the vulnerability of local bamboo species to pest
infestations .

Another notable example is Bitukau Enterprises which was started in Vusuya village, Kuku, Nausori by a local
entrepreneur. The enterprise mostly utilised B. vulgariswhich was widely available on community owned land.
Though landowners did not receive any remuneration for the resource, it was hoped that once the enterprise

22 Kasanawagqa et al., 2024
ZFAO, 2008
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started generating profits, payments would start pouring in. The enterprise received limited support from the
Governments of Fiji and Indonesia, and The Pacific Community (SPC). In 2006 expert trainers were brought in
from Indonesia to train local youths in using bamboo for weaving and furniture making. The products were
introduced in the domestic market where they generated some interest from potential buyers but failed to meet
guality standards?*.

Over the past 25 years, the Ministry of Forestry (MoF) and the Fiji Bamboo Association (FBA) made further
efforts to trial and introduce new species for construction and craft use. Various clumps of Dendrocalamus asper
Gigantochloa apusDendrocalamus giganteusand Bambusa tuldoidesvere imported through government and
TXAEXK-°2aX«? °3-z3Ja"Ww J«T 33X XJI3N|] °K-°° CX3X X 93 MH
Suva and Deuba (2001).

Two major national attempts to institutionalise bamboo can be identified 2>

1. Forestry Research Plot (P25):A trial plot was established by the Ministry of Forestry (MoF) on leased land
to cultivate multiple species and supply cuttings for propagation. However, Forestry was unable to maintain
lease payments, and the land reverted to the landowners. The collecton was subsequently destroyed by
developers, though a few species were salvaged by individuals such as S. Soko before its I0%s

2. Bamboo Seed Bank & Nursery Initiative: A nursery and seed bank was initiated but collapsed due to poor
management, land access issues, and limited institutional followthrough. The lack of long-term commitment
and resources meant the initiative never matured into a functioning national resource?’.

Al X" X “X°MIN!" | z|B z|° J 3®XNA33 «z °JO90X3« -Z X«O°|A

resources leading to limited prioritisation of bamboo development is a central constraint. Despite repeated
introductions and pilot projects, bamboo did not transition into a mainstream program within government
forestry work.

Al X #J2a M- - "7 -N J° -« F*H# B CIJ° X °IMK | XT « 9| X
dissolved. In 2019, the Fiji Bamboo Association was reestablished with a trustee board and a five-year strategy

(Fiji Bamboo Association Strategy 20ZI2025). The strategy set out goals for propagation, awareness, and policy
support. However, in the absence of a dedicated secretariat, funding, a global epidemic Covid and membership

mobilisation, the strategy has remained largely unimplemented. The Associat - « Z~ - A°3 XJN| 3J«XC’

presence, and public engagement) has also been minimal, limiting its influence to a small circle of trustees. A new
strategy is currently in the making for the period 2025 -2030

In 2020, Fiji formally joined the International Bamboo and Rattan Organisation (INBAR), paying annual
membership fees through the Ministry of Forestry. This provided Fiji with access to international expertise and
standards but has so far yielded little direct support on the ground due to limited government coordination.

Despite these challenges, bamboo has recently reemerged as a material of interest due to its climate resilience,
fast growth, and versatility for sustainable construction. Renewed efforts through the MoF, GGGI, and private

24FA0, 2008

5 MoF, personal communication, Jul 2025

26 35.50ko, personal communication, June 2025
2T\, Borg, personal communication, 19 June 2025
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sector champions now present an opportunity to build upon past lessons and avoid the failures of earlier
attempts.

The following is an overall timeline of bamboo in Fiji:

0 Pre-colonial era D Indigenous Schizostachyum glaucifoliuntbitu dina/bitu kau) used for rafts (ilibili),
fishing traps, house walling, and ceremonial cooking.

0 Early 1860s B Bambusa vulgarigbitu ni vavalagj introduced by a German botanist in the Nausori
highlands to support river transport of produce.

0 1970sb1990s b Small training and research projects trial exotic species; additional introductions from
Australia and Asia.

0 1990sb2000s b Forestry establishes research plots (e.g., Cola-Suva, Deuba, P25 plot) with imported
species. P25 later abandoned due to lease norpayment, with plantings destroyed.

0 2000s b Attempts at a bamboo seed bank and nursery fail due to land disputes and lack of institutional
support. Collaboration between local bamboo champions and the MoF in conducting community
awareness, shows and expos.

0 2019 bFiji Bamboo Association re-established with a five-year strategy (2020D2025) but limited activity
due to lack of funding and secretariat.

0 2020 DFiji joins the International Bamboo and Rattan Organisation (INBAR) via Ministry of Forestry.

0 2024 - (present) B Renewed interest through GGGI, private champions, and Ministry of Forestry

initiatives focusing on bamboo as a sustainable, climateresilient construction material.

Fiji currently hosts approximately 22 bamboo species, one native species,Schizostachyum glaucifoliurflocally
known as Bitu dina), one naturalised speciesBambusa vulgariglocally known as Bitu vavalag), and a wide range
of introduced species. Species records differ across MoF, FBA, and academic sources, highlighting the need for
a verified national inventory. The complete species list and technical specifications are provided in Appendix A.

In addition to bamboo, Fiji also supports two known rattan species D Calamus vitiensi@nd Calamus erinaceus
The former is native but limited to upland forests, mainly in Tavueni, where it prefers well-drained soils and
shaded conditions, while the latter, introduced from northern Australia, has shown better adaptability to
intermediate zones. Neither speciesi NA3 3 X«° KE NAK° MAEIJ°XT -3 A° K ~ XT
broader grass and cane family resources relevant to future sustainablematerial assessments.

Bamboo is most abundant in the high rainfall zones of Viti Levu and Vanua Levu, particularly along river valleys,
wetlands, and coastal plains. It thrives in well drained alluvial soils and intermediate forest zones, with smaller
plantings scattered acrossdrier islands where communities have introduced it manually.

Current uses remain informal and small scale:

6 Construction : woven walls, rafters and roof bracing in traditional bure housing?®. Traditional bure structures
(Figure 5-1) now represent ~2 % of housing?®, but retain remarkable cyclone resilience®.

28 Elkharboutly & Wilkinson, 2022; Rods, 2025
29 Government of Fiji, 2016
30 Miyaji et al., 2017; Elkharboutly & Wilkinson,2022
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Figure 5-1: Navala Village, Central Viti Levu: one of the few remaining examples of traditional bure
construction in Fiji

0 Farming: livestock & garden fencing (Figure 52), Yam and longbean trestles, tool handles or pole¥

Figure 5-2: Students building fencing models at FNU

31w. Nimbalka, personal communication, June 2025
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0 Culture & Handicraft: Ceremonial weaving and craft applications (Figure 53)%

-t B
: ﬂlhu-..
Figure 5-3: Small products and handicrafts made with bamboo by community Qilai village displayed at World
Bamboo Day 2024

Despite its abundance and versatility, bamboo remains underutilised. Several factors contribute to this
underdevelopment, including limited technical knowledge, the absence of treatment facilities, weak market

linkages, and a lack of product standards andfinancing mechanisms. Inadequate policy support and poor
institutional coordination have further discouraged long-term investment. For example, earlier public
programmes such as the P25 research plot and the Bamboo Seed Bank and Nursery Initiative collapskedue to

weak planning, insufficient technical expertise, and limited follow-up support. Likewise, private ventures such as
Bitukau Enterprises struggled to sustain operations in the absence of formal guidelines, incentives, or market
frameworks.

These institutional gaps not only hindered government-led initiatives but also discouraged private-sector
engagement. Without clear standards, fiscal incentives, and certification systems, investors and construction
companies perceive bamboo as a highrisk material. As a result, few private enterprises, builders, or financiers
have entered the value chain, leaving the sector largely informal and undercapitalised.

8 EX3 N-28 «wz ©°| X" X MJ33 X3~ X7 T X« JK °- JN° AEJOX @aJs
report therefore analyses cultivation, harvesting, treatment, and processing systems to identify and recommend
contextually relevant approaches thJ © N J « « N3 XJ~ X MJ2a MDenZuring Hé tansition isN - « = ©

inclusive, sustainable, and commercially scalable.

32 5.S0ko, W. Nimbalka, personal communication, June 2025
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This section presents the consolidated findings of the study, outlining key insights on bamboo growth and
ecology, species selection for consumption, cultivation and harvesting practices, and treatment and processing
methods. It also integrates lessons fran international best practices to contextualise opportunities and

challenges for developing a sustainable bamboo production system in Fiji

Bamboo stands function as dynamic ecological systems, with their own cycles of growth, regeneration, and

nutrient exchange. Unlike timber trees that grow for decades before regeneration, bamboo culms emerge,

mature, die, and are replaced annually through aclonal cycle driven by underground rhizomes. These cycles

"AT°] « °3-TAN° &£ °E C| KX ~ 2AB°J«X-A  BE TXK EX®P «z X
island environments. The following section details bamboo growth and ecology.

6.1.1 Growth (Flowering) Patterns

Bamboo can be classified based on their flowering and root systems into various types. Based on the flowering
system they are classified into annual, sporadic or irregular, and synchronous or gregarious:

Annual flowering : Annual flowering bamboos including Indocalamus wightianusOchlandra scriptoria,and O.
stridula are iteroparous, flowering and fruiting multiple times in their life cycle . These bamboo species grow to
maturity and then produce seeds every year. However, some bamboos such as?seudosasa amabilisave an
extended flowering period of 15 years and are easily mistaken for an annual flowering specieg:.

Sporadic or irregular flowering: This category includes species such aBambusa emeiensi§himonobambusap.,
Dendrocalamus latiflorusand Dendrocalamus hamiltoniiSporadic or irregular flowering implies that only a few
culms or a small area in the population produces flowers. Sporadic flowering often occurs in species that are
cultivated or intensively managed.

Synchronous or gregarious flowering: While most mast flowering plant species are iteroparous, bamboo is an
exception. Most mast flowering bamboo species including Bambusa bambos, Bambusa arnhemica, Bambusa tulda,
Dendrocalamus strictus, Dendrocalamus longispathaisd Thamnocalamus spathiflorare smelparous. Semelparous
bamboos have an extended clonal growth phase that may even extend over 100 years followed by only one
flowering episode before death34 Synchronous flowering therefore is a relatively rare phenomenon which occurs
when more than 50% of individuals in a population flower and die together.

6.1.2 Bamboo ecology

Based on the root system, there are two major groupings of bamboo, sympodial (clumping) and monopodial

(running). One analogy to understand how bamboo grows is to think of it as a family made up of a combination

-Z S aJKKX3® zzJa KE 33 -BE z¥V-AINE -Z @ePXXXAz2Z-Z O zX«>
grandmother and a greatgrandmother. Each generation represents a new year of life in the clump. Most bamboo

mature in 3 to 5 years, and mature culms no longer produce any shoots. For best pratice, the culms to harvest

are the fourth-z X « X3 J° - « NABKZ*W«T®-°| X3 ZzNKBe w J°o O EXJ3~  -2Z
generations based on the amount of annual rainy seasons. In Fiji, there is one rainy season per year, which means

that here one year is a generation in the life cycle of a bamboo culm (this could differ from the west to the east

33 Zheng et al., 2020
34 Mulatu et al., 2024
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Figure 6-1: Sympodial roots (Source: BambooU)

A. Sympodial (one mother with many offspring)

The underground stem of a sympodial bamboo is
called a rhizome and is made of a network of
what look like inter -connected umbrella handles
(other Rhizomes). Buds (called rhizome buds
sprout off these rhizomes, turn into shoots when

they emerge from the soil and then into culms as
they extend into the canopy. The distance
between mother and offspring is small, and thus
sympodial bamboos grow in clumps. Sympodial
bamboo is the dominant bamboos in the tropics.

B. Monopodial (one mother with one offspring)

Rhizome
Mix-podial Bamboo
BAMBOO U
Figure 6-3: Amphipodial roots (Source:
BambooU)

10 0
) | . ,
'_ ¢ § ! Monopodial bamboos are known as running
J amboo, because their rhizomes extend far from
| | | bamboo, b their rh tend far f
j :. [ '! the origin of the bamboo plant (mother). Buds
1 | | . “J‘IH"”' emerge from nodes on the rhizomes and can
| | , ; either emerge from the soil as a bamboo shoot
f_”J ‘\X / ( or turn into another rhizome. Monop odial
4 X v . . .
- )///I : Yo /:} bamboos are infrequent in the tropics and are
T . N Y L) iLL not currently known to be found in Fiji.
Rhizome
Running or Monopodial Bamboo
BAMBOO U
Figure 6-2: Monopodial roots (Source:
BambooU)
— ‘('E‘I'I‘I:fz"”“ C. Amphipodial
' — =7

Amphipodial bamboo has a combination of both
the growth patterns as in the Sympodial and
Monopodial bamboo.

Table 2: Different bamboo root systems
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Clumping type (Sympodial) = Running type (Monopodial)

Arundinaria Chimonobambusa
Bambusa Indocalamus
Chusquea Phyllostachys
Dendrocalamus Pleioblastus
Drepanostachyum Pseudosasa
Fargesia Sasa
Himalayacalamus Semiarundinaria
Otatea Shibatea
Thamocalamus Sinobambusa

Table 3: Bamboo genera under different growth forms (Source: Diver, 2001)

6.1.3 Elements of a bamboo clump

A bamboo clump functions as a selfrenewing system composed of interconnected culms and rhizomes at
different stages of maturity. Each clump may contain hundreds of culms if unmanaged, but a welimaintained
clump typically sustains 80D120 culms of various age classes. Understanding the structure of a clump is essential
for determining optimal harvesting and regeneration cycles.

Figure 6-4 shows the key components of a bamboo clump:

Clump - The entire sympodial bamboo plantis Leaves - The size, angle, waxiness of bamboo leaves
known as a clump. Bamboo clumps may have up to differ amongst the various species. The silica in the
300 culms if left unharvested. A regularly bamboo leaves allows them to withstand high heat
managed clump may have up to 100 culms and increases light absorption to achieve
phenomenal rates of photosynthesis and growth.

Culm - this is really the above ground stem of the
plant. This stem is really a branch of the overall
culm. The culm can grow to full height in 6-8
months. The culm s split into three parts: \
nd

1.Upper culm consists of branches and leaves a
maintain amazing degree of flexibility to withstand
high winds

2.Medial culms provide rigid structure which allows
the culm to grow high into the canopy in search for
sunlight

Branches - Branches stem from the buds on a culm.
They are useful in determining the age of a culm,
enhancing soil structure when incorporated into
mulch, and also in propagation.

Culm Sheath - Protects the bamboo shoots and
young culms, and is mainly how species can be
identified

3.Culm-base contains the roots and buds, which

becomes rhizomes once sprouted .
Shoots - The young culm, when it emerges from

the soil. Many species are highly edible although a

Nodes - The divisions between individual %
few can be extremely bitter

segments on a culm. Nodes make the bamboo cutrm—
rigid, and are the point on a bamboo containing
horizontal radial fibers

Rhizomes - Sympodial bamboos have extensive
net-like root systems emerging from underground
rhizomes. The roots spread up to 15 meters from
the center of the culm depending on which species
we are referring to. Roots closest to the clumps
absorb both water and nutrients while roots
further away from the clump mainly function is to
gather water. Root systems are relatively shallow.

Internodes- The segment on a culm between two
nodes. The fibers in the internode are only vertical
and wrapped into the above and below nodes
forming a basket of tensile fibers. This provides
bamboo with maximum amount of strength using a
minimal amount of material

Figure 6-4: Anatomy of a bamboo clump showing key components (Pacific Ark field documentation, 2025)
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6.1.4 Growth Phases and Environmental Conditions

Unlike trees, bamboo culms emerge preformed from underground rhizomes and grow to their final height in a
matter of months. Growth is rapid, highly efficient, and largely predetermined, making bamboo one of the
fastest-growing renewable resources. The man phases can be described as follows:

Main growth phases of a bamboo culm can be seen in Figure €5.

4-Mature Growth

By around one year the culmis
structurally complete. It continues to
harden for 2-3 more years, increasing
strength and pest resistance. Culms are
best harvested between 3-4 years of age
for construction

5 - Asexual Reproduction
Bamboo reproduces
primarily through
rhizomes, not seeds. New
rhizomes spread
underground, generating
fresh buds that develop
into new culms.
This cycle enables annual
1b - Shoot Bud Burgeoning renewable harvests
This phase occurs in the 3™ month after initial |~ = without replanting.
bud differentiation. In this phase, culm buds
swell, and turn into a young small shoot.

Start 1a - Shoot Bud Differentiation
Here

This occurs at the onset of the rainy season
and lasts 1-2 months. Buds formon
rhizome nodes below the soil surface. They
may remain dormant, extend the rhizome
systemn, or develop into shoot buds
destined to become culms.

1;4 s | 3- Leaf Development
o Branches sprout from nodes and leaves

1c - Initial Shooting -3 f :
Here the shoot swells underground, and breaks. The - zﬁ:ﬂ C?Onnjzlsl 23'?232?2%?3'5' The
- shoot emerges above ground, still tightly wrapped in ey
" sheaths. The culm's diameter is fixed from emergence; "‘]

bamboo does not expand in girth like trees. Growth | 2c - Slowing Down Again
can be dramatic, up to 30-60 cm per day in tropical i Growth decelerates as the culm reaches its
species. This phase usually lasts 15 days. This is when genetically predetermined height. Buds along
the blueprint of the bamboo culm is formed. the culm expands and develop into branches.

Thes may further experience sub-branches

2 - From Shoot to and development of small aerial roots.

Culm (Slow Growth)

From shoot to culmin 23 - Slow Culm 2b - Blooming Growth

30-45 days. The growth i The internodes below the soil stops growing,
bamboo culm Upward growth rate is and the bamboo roots dominate growth. The
undergoes about §0% weak while the bamboo begins sweating. At the same time,
of its growthin t_h's horizontal growth rate the culminternodes growth accelerates
period and requires of the internodes is upwards at its peak. This usually takes place
significant nutrients pronounced (giving around the time of the full moon in the

and water. The culm the culm increased tropics.

will growina diameter)
rh 3
Figure 6-5: Growth cycle of a bamboo culm, from shoot emergence to mature pole (Pacific Ark field
documentation, 2025)

6.1.5 Key Environmental Factor Influencing Growth

The growth and productivity of bamboo are highly dependent on environmental conditions. While bamboo is
resilient and adaptable, its optimal performance requires specific thresholds of rainfall, soil quality, temperature,
and human management. The followirg factors are the most critical in shaping bamboo establishment and
growth in Fiji:

Rainfall

Bamboo thrives where annual rainfall ranges between 1,200 mm and 3,500 mm, ideally well distributed
°o|3-Az|-A° ©°| X EXJ3Y * @ Z° GCX° E-«X~ “AN|] J° °]X
Cakaudrove) regularly receive 2,504,000 mm of rainfall, supporting continuous shoot emergence and rhizome
expansion. By contrast, leeward districts including Nadi, Lautoka, Labasa, Dreketi, and even parts of Savusavu
may record less than 1,800 mm per year, with prolonged dry seasons from May to Octdoer. Extended droughts
in these regions can stunt new culms and reduce clump vigour unless compensated through mulching, contour
MA«T «zWw -3 CJO°X3 |J3AEX ©° «z ~E °Xa" VY 8AX3IKKW * =«
while requiring adaptive irrigation strategies in semi-arid coastal zones®.

Soil Moisture

35 Fiji Meteorological Service (FMS), 2023a; Fiji Bureau of Statistics (FBoS), 2024; Government of Fiji, 2018
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provide naturally moist conditions year-round, but leeward soils often dry rapidly due to higher evaporation and

coarser textures. Rhizomes, whe¢h occupy shallow depths of 10D40 cm, are highly sensitive to desiccation.
Mulching with organic residues and intercropping with shade plants such as taro or ginger can help retain soil
moisture and moderate temperature fluctuations. In areas like Ba and Bia where water / moisture loss exceeds
rainfall during dry months, supplemental watering or the use of biochar enriched soils can maintain active root
growth. Moisture management thus determines both survival rates of new plantings and the yield of mature

culms®.

Drainage

Although bamboo prefers moist soils, excessive waterlogging leads to rhizome rot and culm mortality. Welt
drained alluvial and loamy soils found along the Rewa, Dreketi, and Navua River basins provide optimal aeration
and nutrient flow. Heavy clays common in the Western Division tend to retain water, ensuring raised mounds or
contour drains to avoid stagnation. On steep terrain, surface runoff can erode soil around the clump; simple earth
bunds or vetiver hedges can help stabilise the site. Appropriate dranage management therefore complements

* m Z7 | z]| %) «ZJKBK ME °3 XAEX«® «z ¥J«IJX3-M N N-«T ©° -«
Temperature
5-79° ©o03.° NJK NBA2° «z MIJ2M--" z3-C MX ° MX°CXX« I APS$

mean temperature of 26°C. Cooler upland regions such as Namosi or Monasavu occasionally drop below 18°C,

slowing growth but not causing damage. Unlike temperate species, tropical bamboos are intolerant of frost,

which is absent in Fiji, making the islands well suited for yearround propagation. Temperature fluctuations

influence lignification rates: higher daytime heat accelerates tissue hardening, prodicing denser culms valuable

Z-3 N-«”  ©3AN° - «¥Y¥ $-« X2AX«°KEW * o Z~ N- «” 79 X«?© cJs
production cycles®,

Sunlight

Bamboo is a light demanding high solar radiation for efficient photosynthesis. In Fiji, average daily sunshine
ranges from 4.5 to 8 hours depending on season and region. Clumps grown in open fields or along riverbanks
show faster shoot development and thicker culms compared to those shaded under secondary forest canopy,
consistent with findings from tropical Asia where Bambusaand Dendrocalamusspecies perform best under high

light conditions *°. However, partial shading during the seedling phase (e.g. 2D30 % shade cloth) helps reduce
moisture stress.

Soill

* m o Z7 - KB 33X | z| BE T MEX3® XW 3XZKXN° «z /E KNJ« N -
friable, and rich in organic matterDideal for bamboo establishmentDwhereas upland clay loams and lateritic soils
often require organic amendments. Key nutrients influencing culm strength include nitrogen, potassium, and
silica. In regions like Naitasiri and Cakaudrove, natural volcanic ash contributes ample silica, enhancing wall
hardness. In depleted soils of Western Viti Levu, periodc composting with crop residues or poultry manure
improves nutrient balance and microbial activity. Proper soil management not only boosts growth rates but also
enhances structural quality for construction applications“°.

Topography

Bamboo adapts well from lowland floodplains to upland slopes. On steep terrain, its fibrous root network binds
soil particles, preventing landslides and runoff, and functions particularly valuable in erosion prone areas such as
the Sigatoka and Taveuni hidilands. In floodplains, bamboo acts as a riparian buffer, filtering sediments and
protecting waterways from siltation. Contour planting along slopes increases water infiltration and supports

36 Ministry of Forestry (MoF), 2024

37 Fiji Soil Bureau, 2023

38 [jji Meteorological Service (FMS), 2023b
39Nath et al., 2009; Sharma & Banik, 2015
40 Ministry of Agriculture (MoA), 2024
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agroforestry integration with crops like kava, cocoa or cassava. These attributes make bamboo an effective
nature-MJ ~ XT °--§¥ Z-3 * o 7~ C-3tabMsation pxogrammeso - 3 Jo -« J«T ~ K-

Human influence

Human management remains one of the strongest determinants of bamboo quality and yield. Practices such as
selective thinning, timely harvesting, mulching, and fertilisation directly influence culm size and clump
regeneration.

In Fiji, active clump management is still limited to smaltscale trial sites rather than commercial farms. Most wild

bamboo groves remain unmanaged, resulting in dense overcrowding and reduced culm quality. However, pilot

clumps maintained under Pacific At Z~ N- 223 A« ©°©E ©°3 JK~’ « EJ«AJ 2XEAW C|
cleaning were introduced, have already shown improved shoot regeneration and more uniform culm growth.

These early results highlight the potential productivity gains achievable through even basic management
interventions when extended to wider community contexts.

Soil type and land tenure also shape management: fertile alluvial lands under private lease allow regular
cultivation, whereas communal hill lands under Mataqali (Indigenous communa) ownership are often less

maintained. Experience from Indonesia and India shows that training communities in periodic thinning and

organic soil care can increase shoot yield by up to 30%, underscoring the potential benefits of improved local

practices*.

In Fiji, the development of community -based bamboo management models could therefore significantly raise
productivity while embedding stewardship within traditional governance systems.

6.2.1 Global Context: Bamboo as a Structural Material

Bamboo is increasingly recognised as a viable substitute for timber and steel in modern construction due to its
exceptional strength to weight ratio, rapid renewability, and low embodied energy. More than 1,600 species
exist globally in 121 genres, with about 50 commonly used for building and engineered products*:. Countries
such as China, India, Indonesia, and Colombia have standardised bamboo for structural use through design codes
(e.g.1SO 22156 and 22157) and national building standards, creating strong precedents for Fiji's future adoption.

Mechanically, well treated bamboo rivals mild steel in tensile strength and surpasses many hardwoods in
compressive strength, while remaining far lighter and faster to renew. It also sequesters significant carbon,
making it a nature-based material alignedwith global net-zero targets.

The following Table 4 lists the most common bamboo species used worldwide*:

“IThomson, L., Markham, R., & Rods, A. (2025). Bamboo for Watershed Protection and Land Restoration in the Pacific.
42INBAR (International Bamboo and Rattan Organisation), 2020

43INBAR,2019, Liese & Kohl, 2015; Adier et al., 2023

44 adier et al., 2023; INBAR database
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Scientific Name Geographic Location Diameter (mm)  Primary Construction Applications

Phyllostachys edulis| East Asia (China, Japan) 1209180 Flooring, engineered bamboo,
laminated panels

Guadua angustifolia| South and Central America 120160 Structural framing, bridges

Dendrocalamus South & Southeast Asia, now 806200 beams, columns, trusses, bridges

asper global

Bambusa Balcooa | India, Bangladesh, Sri Lanks, 80-150 Structural Poles, scaffolding, heavy
East Africa framing

Bambusa vulgaris | Pantropical (Asia, Africa, 80D150 Framing, scaffolding, furniture

Americas, Pacifics)

Bambusa blumeana| Southeast Asia, Asi®Pacific 60B150 Heavy duty poles, scaffolding,
housing

Gigantochloa apus | Southeast Asia 40100 Weaving, furniture, lightweight
structures

Dendrocalamus South Asia, India, Nepal 25680 Roof trusses, flooring, laminated

strictus boards

Table 4: Most common bamboo species used for construction around the world (Adier et al., 2023)

6.2.2 Species Relevant to Fiji

Fiji currently hosts one native, one naturalised, and multiple introduced bamboo species with varying suitability

for construction. The four species showing greatest promise for structural applications are Dendrocalamus asper,
Dendrocalamus gi

ganteus, Bambusa Balcpaad Bambusa Vulgarigs seen in Figures 66 to 6-9.
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Figure 6-6: Dendrocalamus asper locally known Figure 6-7: Dendrocalamus giganteus
asBitu Levu Bamboo
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Figure 6-9: Bambusa Vulgaris Common Bamboo
/ Bitu ni Vavalagi

Dendrocalamus asper locally known as Bitu Levu

Large, thick walled, sympodial bamboo reaching 1530m in height and 8-20cm diameter. Highly versatile and
globally recognised for engineered construction. Its strength, straightness, and wall density make it the top
candidate for Fiji's cyclone resilient sructural use. Propagates through offsets and culm cuttings, it matures
within 3 -6 years and regenerates rapidly when properly managed.

Dendrocalamus gigantus Giant Bamboo

The tallest bamboo species (up to 35m, 30cm diameter). Although not yet common in Fiji, it performs well in
deep alluvial soils with high rainfall. Its impressive culm size makes it ideal for large trusses and beams, though
handling and curing require spa@ and skill. Trail plots are recommended to assess growth performance under
Fijian humidity and wind exposure.

Bambusa balcooa Strong bamboo

Native to India and Bangladesh, this thick walled, straight species has proven performance in structural
applications. It combines high compressive strength with lower starch content, reducing pest attack risk. It can
thrive in both intermediate zones, making it an excellent candidate for mixing plantations and agroforestry
systems in Fiji's interior valleys.

Bambusa Vulgaris Common Bamboo / Bitu ni Vavalagi

The most widespread naturalised species in Fiji. While easily accessible, it has a comparatively thinner wall and
higher starch content than structural grade species such asDendrocalamus aspeor Bambusa Balcoogit can still
be used for structural purposes if properly selected, seasoned and treated.
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6.2.3 Design Implications of Species Selection

Selecting the right bamboo species for construction requires balancing physical properties, local availability, and
cultural construction practices. The suitability of each species depends not only on its anatomy and mechanical
performance, but also on how it aligns with local design traditions, climatic conditions, and resource accessibility.

Physical properties

Wall thickness, internode length, taper, and fibre density are the main determinants of a species loadbearing

capacity. Thick-walled species such asDendrocalamus aspeand Bambusa balcoo&xhibit high compressive and

bending strength, making them ideal for beams, columns, and trusses. In contrast, species likBigantochloa apus
or Bambusa textilisare lighter and more flexible, suited for bracing, rafters, or woven walling. Mechanical studies
show that the tensile strength of mature Dendrocalamus aspefup to 200 MPa) can equal or exceed mild steel on
a strength-to-weight basis, while its elasticity allows superior seismic performance in tropical housing®.

Local Availability

Construction methods naturally evolve around what species are locally abundant. In Indonesia and the
Philippines, Dendrocalamus aspeand Gigantochloa apusdominate rural and resort architecture. In Colombia,

Guadua angustifoliaunderpins the national bamboo construction code (NSR10). In China, Phyllostachys edulis
forms the foundation of the engineered bamboo industry %6, Each region has developed treatment and joinery

TET°oXa’ JTJ°OoOXT °- ° 7 °Demdrocalardus aspeis As¥FEOY loax-bedring frafes in «

Bali and Java, whileGuadua angustifolidn Colombia supports multi-storey buildings due to its rigidity and local
craftsmanship. Using native or naturalised bamboo species reduces transport costs, supports ecological

0 J «

JTJ°°J° - «Ww J«T 33X «Z-3NX" NAK®° Aralang islandbkased colmuhitiesy J N3 °©

Construction Culture

Regional joinery traditions and architectural styles evolve around the characteristics of local bamboo. In
Southeast Asia, pegged and lashed joints complement the high flexibility of clumping species, while in Latin
America, bolted connections are preferred for the more rigid Guadua species’. In Fiji, traditional bure
construction shares similar principles, using lightweight, flexible connections to absorb wind loads, making
bamboo a natural extension of vernacular design. Integrating this cultural foundation with modern design
standards canbridge tradition and innovation, enabling locally appropriate, cyclone-resilient architecture.

Regional Precedence and Relevance for Fiji

Dendrocalamus aspeand Dendrocalamus giganteukave both been proven as structural species in multiple
tropical regions that share climatic and socioceconomic similarities with Fiji. In Indonesia and Thailand,
Dendrocalamus aspeforms the basis of engineered bamboo construction through organisations such as the
Environmental Bamboo Foundation and BambooU, where it is used for trusses, bridges, and modular housirf§.

In India, Dendrocalamus giganteubas been used in largespan roof structures and community pavilions due to

its immense height and wall thickness, although it requires intensive curing and handling®. Both species thrive

in high-rainfall, warm-|] A2 T NK 2 J° X~ N-2a°J3JMKXD35300 mmiyear, Z5D30°Q),X °©
indicating strong environmental compatibility.

However, unlike these countries, Fiji currently lacks extensive bamboo processing facilities and structural design
codes, which constrains scalability. Developing national treatment standards (aligned with ISO 22156 and ISO

4 Liese, W. & Kohl, M, 2015

46 INBAR (International Bamboo and Rattan Organisation), 2019
4" Hidalgo Lépez, O, 2018

48 Environmental Bamboo Foundation (EBF), 2022

49 Singh, R. & Bhattacharya, P, 2021
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22157) and smallscale pilot structures could mirror the pathways taken by Indonesia and Colombia in
formalising bamboo as a mainstream construction material. Investing in trials of proven global construction
species, particularly Bambusa balcooaand Dendrocalamus aspewill provide Fiji with durable, cyclone -resilient
building materials while creating a foundation for future certification and export opportunities.

6.3.1 Bamboo Propagation

Bamboo propagation forms the foundation of all sustainable bamboo production systems. It determines the
genetic quality, growth rate and long-term resilience of bamboo stands used for construction and community
livelihood. Since bamboo flowering and seed availability are highly unpredictable, vegetative propagation
axXo | -T" J3X ©°|X a-"9° 3XK JMKX J«T °3JN° NJIJK Z-3 * o Z°
propagation methods, their advantages and limitations, and how they can be apfied effectively within Fiji's
tropical context.

Seed Propagation

Seed propagation relies on natural flowering cycles, which in most bamboo species occur only once every 3®
120 years. When flowering happens, it is often that entire populations bloom and then die, producing large
amounts of seed for a short period. Because of this rarity, seed propagation in Fiji is largely opportunistic and
seldom practiced.

Method: Collected seeds are soaked in warm water (approximately 25 °C) for 24 hours to soften the husk. They
are then sown in compost-rich, well-drained soil under light shade, keeping the medium consistently moist but
not waterlogged. Germination generally occurs within 10 B20 days. When seedlings reach 2830 cm in height,
they are transplanted into individual pots or nursery bags and later field-planted at the onset of the wet season.

Advantages: Genetic diversity among seedlings strengthens adaptability and disease resistance, making this
method useful for breeding and research purposes.

Limitations: Natural bamboo seed viability is short (typically 4D6 weeks under tropical conditions) unless seeds
are dried and stored under controlled conditions. While viable commercial seeds are available internationally
(e.g., China, India, Thailand), maintaining #ocal seed bank in Fiji would require temperature- and humidity-
controlled storage facilities to ensure long-term viability.

Use in Fiji: Bambusa vulgaristhe most widely naturalised bamboo species in Fiji since its introduction in the
1860s, rarely flowers and has not been formally recorded to produce viable seeds locally. Propagation therefore
relies almost entirely on vegetative methods such as branch o culm cuttings.

Similarly, field observations in 2025 recorded flowering of Bambusa balcooahowever, no viable seeds were
found, only empty florets (Figure 6-10). This aligns with reports from India and Bangladesh, whereBambusa
balcooafrequently exhibits sterility despite prolific flowering °C.

Future opportunities exist to establish a national seed-bank and genebank for research and conservation of
introduced bamboo species in Fiji.

50 Singh et al., 2013; Seethalakshmi & Kumar, 1998
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mbusa balcooa observed in Fiji (2025) showing empty

Figure 6-10:’Flowering inflorescences of Ba
florets with no viable seeds

Vegetative Propagation (Clonal Methods)

Vegetative propagation ensures uniform culm quality, rapid establishment, and reliable supply. Because it
reproduces genetically identical plants, it is particularly valuable when promoting proven structural species such
as Dendrocalamus aspeand Bambusa balcooaThe different methods and their advantages, limitations, and use
in Fiji are presented below:

Rhizome Cuttings (offsets):

Method : Excise a 340 cm rhizome section from a 1BP1.5-year-old culm, ensuring at least one viable bud. Make
a disconnection cut at the bud and another two to three nodes away. Shape the upper cut into a reverse \tform
to prevent water from collecting. Plant app roximately 30 cm deep in moist, fertile soil at the start of the wet
season.

Description: Rhizome cuttings establish quickly as they carry stored nutrients and root systems, producing
vigorous new shoots.

Advantages: High survival rate, rapid establishment, and strong early growth.

Limitations : Labour intensive, removing too many rhizomes can weaken the mother clump, transport of heavy
rhizomes is difficult.

Use in Fiji: Best suited to wet zones such as Naitasiri and Cakaudrove, where soil moisture is high. Farmers
should be trained to limit extraction to no more than one -third of a clump per year to maintain regeneration.
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Branch Cuttings:

Method: Select branches from culms that are at least two years old within mature clumps (seven years or older).
Cut a T-shaped section with 34 nodes of branch and a small part of the culm. Dip the base in wood ash or
rooting hormone and plant diagonally so one node is underground and one above the soil under partial shade.
These steps are illustrated in Figure 611.

Description: Produces consistent plants without disturbing the mother clump and works well with tropical
clumping species.

Advantages: Simple, low-cost, and requires only basic tools. Survival rates exceed 70 % under proper shade and
watering.

Limitations : Success varies between species and depends on humidity; overwatering can cause rot.

Use in Fiji: The most practical method for small community nurseries. Works well using shade houses made from
coconut leaves or shade cloth with daily watering during dry months.

Figure 6-11: Branch Cuttings illustrative diagram (Source BambooU)
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Culm Cuttings:

Method: Cut two-node sections from 1B1.5-year-old culms taken from mature clumps. Drill a small hole into
each internode to allow for watering or nutrient solution. Plant horizontally with one bud below ground (to form
a rhizome) and one above (to form a shoot).

Description : Enables rapid mass propagation from limited mother plants, ideal for expanding nursery stock.
Advantages: High scalability, consistent quality, and faster rooting.
Limitations: Sensitive to fungal infection or waterlogging; avoid heavy rainfall periods.

Use in Fiji: Recommended for establishing pilot nurseries of Schizostachyum glaucifoliun{Figure 6-12),
Dendrocalamus aspeiand Bambusa balcooatimed just before the wet season for best establishment.

Figure 6-12: Culm cutting of a Schizostachyum glaucifolium

Tissue Culture:

Method: Use sterilised shoot tips or meristematic cells grown in nutrient media to produce plantlets, then
acclimatise before field planting.

Description: Provides large numbers of diseasefree, genetically uniform plants within a short period.

Advantages: Excellent for preserving elite construction species and rapid multiplication once protocols are
developed.

Limitations: Requires costly laboratory facilities, skilled technicians, and controlled acclimatisation, high initial
cost.

Use in Fiji: Best suited for research and training at institutions such as FNU Koronivia. In the medium term, a
national tissue-culture facility could support the bamboo gene-bank proposed.
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Comparing different Vegetative Propagation methods

The following Table 5 summarises the different Vegetative Propagation methods and their advantages,
limitations, and use in Fijian context.

Method Reliability = Requirements Advantages Limitations Fiji Context
Rare seeds, Genetic Flowering unpredictable, -

Seeds Low . . <) Flls Limited use
nursery care diversity seeds scarce

Rhizome Medium Mature clump, Strong Damages clump if done | Used

offset careful handling establishment poorly selectively

Branch . Mature clump, Easy, minimal Lower success in some .

. High . . Most practical

cutting simple tools stress species

Culm High 1BE2-year culms, Mass Needs monitoring, not all | Scalable

cutting g soil care propagation species option

Tissue . . Uniform, rapid . Not common

Very high | Lab facilities L . Expensive, complex A
culture multiplication in Fiji yet

Table 5: Summary of the different Vegetative Propagation methods and their advantages, limitations, and use in
Fijian context

6.3.2 Clump Management

Bamboo clump management is essential to ensure healthy growth, sustainable harvesting, and higiquality culms
for construction. Poorly managed clumps quickly become overcrowded, reducing productivity and making
harvesting difficult. Effective management requires a combination of species identification, inventory,
maintenance, and soil care. In Fiji, most naturally occurringBambusa vulgarisand Schizostachyum glaucifolium
stands are unmanaged, leading to tangled, inaccessible clumps and poor culm qualitymplementing simple
management practices can transform these stands into productive, renewable resources.

Species Identification

Accurate species identification is the first step toward effective clump management. Each bamboo species differs
in its growth behaviour, wall thickness, and strength, which determines its suitability for structural use or
handicrafts.

In Fiji, identification can be done visually using these indicators:

0 Clump type: All known species are sympodial (clumping) bamboos. No monopodial (running) species are
currently recorded.

0 Culm characteristics: Bambusa vulgari$orms tall green or yellow culms (up to 20 m) with thinner walls.

Schizostachyumglaucifolium has fine, flexible culms used traditionally for weaving. Introduced

Dendrocalamus aspeand Bambusa balcoodave thicker walls and higher compressive strength, making
them suitable for structural applications.

0 Leaf and sheath traits: Variations in sheath colour and hair, leaf shape, and size help distinguish
introduced from native species.

Recommendation for Fiji:

Develop illustrated field identification cards and mobile photo references for use by Ministry of Forestry field
officers and community farmers to reduce misidentification during propagation.
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Culm Inventory and Monitoring

Formal bamboo inventory systems are not yet in place in Fiji, but monitoring clumps is essential for planning
harvests and maintaining productivity. A simple participatory inventory system can be introduced through the
5 « ~°3E -Z *.-3X &rypogrammé.- 22 A« °E Z-3 X

Recommended steps:

0 Countthe number of culms per clump and classify them by age: new (@1 year), semimature (2B3 years),
mature (4B6 years).

0 Measure diameters at the base and midheight using a flexible tape.

0 Record culms that are bent, cracked, or diseased for removal.

0 Photograph each clump once a year to visually track growth.

Such records will build a national bamboo database over time, helping estimate production potential and guide
sustainable harvesting rotations.

Maintaining Clump Health- The B.S.B.O.D. Method

The B.S.B.O.D. (Bent, Short, Broken, Old, Diseasedyystem (Figure 6-13), developed for village-scale bamboo
management in Indonesia, is an accessible technique that can be readily applied in Fiji. It encourages farmers to
remove unproductive culms annually, improving airflow and shoot regeneration.

Application for Fiji:

0 Inspect clumps before the wet season.

0 Remove all culms that are bent, broken, shorter than the average height, over seven years old, or
“1-C «z T “XJ X “Eaco.a’ JIXY¥YzYW F °N| X Z #3--293Y

0 Burn or compost removed material away from the clump to prevent pest infestation.

0 Retain at least two to three mature culms per rhizome to maintain photosynthetic support.

Early observations in Savusavu indicate that cleaning congestedBambusa vulgari€lumps increases new shoot
production within one rainy season (Figures 614and6-a 6 8y . « * =© ZzZ° | A2 T NK 2J°XW
fungal growth and termite damage.

Cleaning Out Your Clump

Broken
Small
Bent

Old
Diseased

BS B 0/D

Figure 6-13: B.S.B.O.D. (Bent, Short, Broken, Old, Diseased) system (Source: BambooU)
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Figure 6-14: Before clump management Figure 6-15: After clump management
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Determining Culm Age and Generations

Knowing the age of culms ensures harvesting at the right maturity (306 years), when mechanical strength and
durability are highest. Although formal ageing techniques are not used in Fiji, several simple indicators can be
taught through farmer training (Figure 6-16):

0 Branch whorls: Each wet season produces one ring of branches. Counting three to five whorls indicates a
3b5-year-old culm, ideal for harvesting.

0 Surface appearance:Younger culms are smooth and glossy; older culms dull and often covered in lichen or
moss.

0 Resonance test: Tapping the culm with a wooden stick produces a clearer sound in older, hollow culms due

to lower moisture content.

Recommendation for Fiji: Future demonstration farms should include labelled clumps of different age classes to
3] « ZJ3¥aXxs’ « 2A NI £ " AJBK JzX TX«® Z NJ° -« J«T
conditions.
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Flgure 6-16: Identifying culm age (Photo and |dent|f|cat|on soure: Arno Rod6s; Diagram source: BambooU)

Tracking and Coding Clumps

In established bamboo industries, culm coding helps regulate harvesting. In Fiji, where formal systems are new,
a simplified clump-level coding system is more practical. Instead of marking every culm, label each clump with
the planting year, estimated first harvest year, and farmer initials, using painted stakes or wooden tags. This
provides an immediate visual reference and introduces the concept of rotational harvesting without
overwhelming farmers.

Mounding and Fertilisation

Mounding is already a familiar agricultural practice in Fiji for crops such as yams and ginger and can be adapted
for bamboo management. The technique strengthens root systems, enhances nutrient uptake, and promotes
new shoot emergence (Figure 617).

Method (adapted for Fiji):

0 Collect fertile topsoil mixed with compost, mulch, or decomposed coconut husk.

0 Build a mound 20B30 cm high around the clump base, covering exposed rhizomes.

0 Apply organic fertiliser (e.g., compost, poultry manure) once per year at the start of the wet season.
0 Maintain thick mulch cover to conserve moisture during the dry months.
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This method has shown visible improvement in shoot emergence and culm thickness within a single year on
farms in Cakaudrove and Bua (Figure 618).

Mounding the Rhizome Network and the Roots of
the Clump.

Pro Tip: Use some of the neighbouring soil to keep the balance
of nutrients!

N

Figure 6-18: Application of compost and mulch to strengthen rhizomes in Cakaudrove and Bua

Benefits and Relevance to Fiji

When properly managed, bamboo clumps maintain productivity for decades. The combined practices aboveD
cleaning, thinning, and fertilisation D can transform neglected wild groves into structured bamboo farms
supplying high-quality poles for construction. The below summarises the different clump management methods
that can be applied in Fiji and their benefits.

Clump management in Fiji Benefit

Regular thinning increases shoot growth and allows consistent supply of Higher Productivity
poles.
Selective harvesting ensures only mature, strong culms are used for Improved Quality

structural work.

Clean, ventilated clumps deter termites and fungal infection common in Reduced Pest Pressure
humid coastal zones.

Open clumps reduce labour time and risk of injury during harvest. Ease of Harvesting
$- « EX3 92" A«?@J«JzXT ~9°9J«T’ «© - ° 3.. 7 Supports national forestry
Million -Trees and community livelihood programmes. goals

Table 6: Different clump management methods that can be applied in Fiji and their benefits
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6.3.3 Bamboo agroforestry, plantations and gene banks

This section outlines the current cultivation and management practices in Fiji and explores how bamboo can be
integrated into agroforestry and plantation systems to enhance productivity, livelihoods, and ecological
resilience. It also highlights the importance of establishing national gene banks to ensure access to higlyuality
planting material and preserve longterm species diversity.

Current Cultivation and Propagation Initiatives in Fiji

Efforts were made in the past by the Fiji Bamboo Association (FBA) to propagate species likeDendrocalamus
asper, and Gigantochloa aps through partnerships (e.g. with Indonesia), however these were disrupted by
COVID®L. The FBA does not manage any plantations or cultivation sites directly, nor does it conduct any
harvesting®2.

Major propagation and nursery development and gene pool work is currently being led by Pacific Ark, which is
establishing pilot bamboo nurseries and trial plots in Vanua Levu. These initiatives focus on the propagation and
treatment of priority constructio n species such asBambusa Vulgaris, Bambusa balcqoand the native

Schizostachyum glaucifoliulm  ; JN Z N 31z J°°3 - JN|J B o« °©3-°JzJc°

community farmers, supporting the development of future bamboo supply chains for construction and
agroforestry use.

Smallholder farmers such as W. Nimbalka are also expressing growing interest in participating, forming informal

NKA ©°X3" ©°|Jo ¢ KK MX«XZ ©° Z3-3 ZACAIX ©°3J « «z J«T

and government partnerships. These combined initiatives mark the first coordinated steps toward establishing a
sustainable bamboo propagation network in Fiji, forming the foundation for future agroforestry and plantation
development.

Bamboo Agroforestry

Bamboo agroforestry goes beyond simply planting bamboo, it integrates bamboo into diversified farming
systems that simultaneously enhance livelihoods, improve food security, and build ecological resilience. Unlike
monocultures, agroforestry systems with bamboo combine short-term crops, companion trees, and bamboo as
a long-term perennial resource. This approach provides communities with multiple income streams and reduces
vulnerability to market or climate shocks.

Bamboo is especially suited for agroforestry because of its ecological niche:

0 Acts as a pioneer species that rapidly establishes on degraded land.
0 Forms a thick canopy that shades soil, conserves moisture, and suppresses weeds.
0 It has a shallow root system that complements deeperrooted trees.

0 Provides habitat for insects, pollinators, and micro-bats that support farm biodiversity.

Evidence shows that diversified cropping systems can yield 1860% more than monocultures, while also
providing greater food and income security®3. Farmers can earn from intercrops while bamboo matures, and
harvested bamboo shoots themselves provide additional nutrition and market value.

Bamboo can be integrated into different agroforestry models for meeting diverse needs of farmers. Pacific Ark
is demonstrating integrated bamboo cultivation and mixed-crop systems as part of its 10 Acre Green Hill Bamboo

51m. Borg, personal communication, 19 Jun 2025
52\, Borg, personal communication, 19 Jun 2025
53 Thomson et al., 2021
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Farm agroforestry initiative (Figure 6-19). Some of the recommended bambocebased agroforestry systems for
Fiji are as follows:

1. Bamboo home gardens - Home gardens are a common feature of the agricultural landscape in rural and
urban localities of Fiji. This presents an incredible opportunity to integrate bamboo for subsistence and sale.
In North -east IndiaBambusa cacharensj8. vulgaris and B. balcooa are commonly planted by villagers either
in a distinct area of home gardens or in a bamboo grove, which is an area of land where bamboo is either
grown as a pure stand or in combination with other trees like Lagerstroemiasp. and Erythrina sp. Bamboos
are mostly grown for domestic use in home gardens and for commercial purposes in bamboo groves. In home
gardens, bamboo culms are selectively felled to meet subsistence needs of households for construction,
fishing and agricultural implements.Bamboo groves are managed on felling cycles of 56 years and are clear
felled for meeting the raw material demands of the pulp and paper industries (Nath et al., 2009).

2. Bamboo windbreaks: To protect agricultural fields and orchards from strong winds, bamboo can be utilized
to build windbreaks along their margins. Bamboo should be planted in a linear pattern in this agricultural
technique. Non-clumping bamboo species likeBambusa oldhamiare suitable for windbreaks.

3. Bamboo alley cropping: In this agroforestry system, crops such as beans and maize are cultivated in the
alleys or spaces between rows of managed bamboo. The bamboo can be pruned three or four times a year
at a height of fifty centimeters above the ground. The pruned material can be added to the soil as a source
of organic manure. The width of the alleys depends on the slope of the ground ranging from 2 m on steep
slopes to 4 m on level ground. On steep slopes, bamboebased alley cropping systems can help inmitigating
soil erosion. The recommended planting distance for bamboo is 5@®100 cm (FODER, 2019)

4. Bamboo-based intercropping: Bamboo can be intercropped with shade bearing crops such as vanilla, ginger
and turmeric. In this model, bamboos are planted at various spacings, ranging from 5 m x 5 m for small to
medium sized bamboos to 10 m x 10 m for giant bamboos (PARDI, 2021).

5. Bamboo with cash crops: In countries such as the Philippines and Indonesia, bamboo is integrated with cash
crops such as cocoa and coffee which require partial shade for their growth and development. Shade
improves the microclimate and protects these crops from high soil temperature and low relative humidity.
In cocoa plantations, bamboo can be planted at a spacing of 12m x 12m, and in coffee plantations, the
recommended spacing is 10m x 10m (FODER, 2019).

Environmental benefits of bamboo agroforestry

Bamboo in agroforestry systems contributes to multiple ecosystem services and offers both environmental
protection and livelihood resilience for farming communities.

Soil stabilisation: Dense rhizome and root networks bind the soil and reduce erosion, particularly on steep slopes

C| X3 X N3-°" “AN| J° NJ " JAEIW TIK-W J«T z «zX3 -Z°X« JNN
like Bambusa vulgarignd Schizostachyum glaucifoliurplay a valuable role in stabilising road embankments and

degraded hillsides.

Water regulation : Bamboo clumps act as living water reservoirs, storing and releasing moisture gradually into
the soil system. During dry periods, they help sustain surrounding crops, especially in areas with shallow
groundwater tables such as Savusavu and Bua. This cap#y is increasingly important as Fiji faces more frequent
droughts and erratic rainfall patterns linked to climate change.
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Wind barriers : Stands of bamboo protect sensitive crops like cocoa, vanilla, and banana from strong winds and
salt-laden gusts, reducing cyclonerelated damage. Welldesigned windbreaks of clumping bamboo have proven
more durable than timber or synthetic fencing, regenerating naturally after damage.

Biodiversity : Bamboo supports beneficial species such as pollinators, small mammals, and birds while suppressing
invasive trees such as African tulip Epathodea campanulata The dense canopy and leaf litter also improve soil
biodiversity by supporting fungi and microorganisms essential for nutrient cycling.

Disaster Resilient Crop:#J2 M- - Z~ TXX° 3-.°0 “E"o0oXa J«T 3J° T 3XzX«X3
and flood-resilient plants in tropical ecosystems. Even after Category 45 cyclones, most bamboo clumps

recover quickly, new shoots often appear within weeks, while mature culms remain structurally usable for

temporary shelter and reconstruction. In contrast, timber trees and fruit orchards may take years to recover. This
regenerative capacity positions bamboo as a critical species for postdisaster rebuilding and community

3 X" B X«NX « * @ W C| X3X NENK-«X~ J3X XE°XN°XT ©°- « N
allow it to withstand strong winds without snapping, while its distributed root network reduces landslide risks in

high-rainfall areas™*.

Economic and livelihood benefits of bamboo agroforestry

Intercropping opportunities : Short-term crops (vegetables, cassava, ginger) can be cultivated during the first
years while bamboo is gradually establishing.

Companion tree crops: Bamboo can enhance the growth of other valuable speciesD for example, mahogany
develops straighter, stronger trunks when planted alongside bamboo, while sandalwood thrives in bambooe
associated systems®.

Shoots as a food source:Bamboo shoots are highly nutritious and can be sold in domestic and export markets.

Long-term value: Once established, clumps provide annual harvests of constructionrgrade poles, creating stable
livelihood streams for up to 50 years.

Bamboo Plantation Systems

Bamboo plantations have immense potential to prevent deforestation and forest degradation®®. Incorporating

bamboo into plantation programs could help restore degraded areas to productive use, while diverting pressure
from natural forests for timber and fuel. It would give communities stable incomes through alternative

livelihoods, mitigating the smaller-scale pressures that drive ongoing degradatior’.

Bamboo can be utilised for subsistence and industrial purposes such as furniture and construction as well as a

source of renewable energy in place of conventional forest tree species. Countries such as China, India, and
Indonesia have established bamboo phntations because of the plant's special ability to produce bioenergy in

JTT ©°© -« ©°9- -0 X3 XN-K-z NIK MX«XZ ©°° " AN| J’ s B J«T
like the 30 million trees in 15 years and the Reforestation of Degraded Forests (RDF) programs, and international
agreements like the Bonn Challenge and the New York Declaration on Forests call for restoring deforested and
degraded lands. Bamboo matures in three to seven years and can be harvested annually thereafter wit proper
management. In addition, it can grow on marginal land where most native tree species, especially in tropical

54 Thomson et al., 2021

55 Thomson et al., 2021

56 Akwada and Akinlabi, 2018

57 Rebelo and Buckingham, 2015
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regions, find it difficult to grow and establish %8, Under such environments, bamboo uses less water and fertiliser
than conventional sources of biomass®. Consequently, bamboo plantations on marginal lands can help achieve
restoration objectives in an economically viable manner and within a realistic time frame while revitalizing local
livelihoods.

Environmental benefits of bamboo plantations on marginal land

1. Bamboo can improve soil fertility in nutrient -depleted soil. Its dense canopy mitigates the effect of wind and
rain on exposed soils, while its root system creates a strong underground network that helps in binding soil
particles. A study reported lower soil erosion in Moso bamboo (Phyllostachys pubescens) forests compared
to adjacent evergreen broadleaved and Japanese cedar foresf$. Owing to its dense foliage and rapid growth
rates, bamboo can quickly create a thick layer of litter on the forest floor. This litter layer improves the soil
microclimate in addition to conserving soil moisture®?,

2. The dense canopy, abundance of culms, and evergreen leaves make bamboo an ideal species for rainwater
interception as well as moisture retention®. A study reported that the water retention ability of Moso
bamboo forests in South China was around 30% higher than Chinese fir Cunninghamia lanceolata
plantations®. Another study found higher infiltration and saturated hydraulic conductivity in Moso bamboo
forests compared to adjacent broadleaved forests®. This was attributed to the higher fine root biomass and
density in the Moso bamboo forests.

3. Bamboo plantations have a high capacity of carbon sequestration due to their quick growth rate and high
rate of regrowth following harvest. Over a long -term, the average carbon sequestration in bamboo is a static
line rather than the typical bell-shaped cuve encountered in timber plantations. This is because, despite the
fact that some bamboo biomass is harvested annually, it quickly regenerates in a single growing seaséh
Studies have reported higher carbon sequestration in Moso bamboo forests compared to natural forests and
plantations®®.

Plantations are suitable for large-scale supply of construction-grade bamboo. Productivity is highly variable
depending on species and site conditions:

0 Species differences:Over 1,600 species exist, each with different yields per hectare. Clumping bamboos
(sympodial) are generally more productive than running types.

0 Environmental factors : Rainfall, altitude, soil type, and fertility strongly influence productivity.

0 Yield estimates:

0 A healthy clump can produce up to 200 poles in 5 year$’

o In Bali, one hectare with ~700 clumps can yield 3,500012,600 poles per year, based on 1®18%
selective harvesting®®

o A typical model: 50 clumps per hectare with 36 poles each could yield 300500 poles per year.

58 Rebelo and Buckingham, 2015

59 Sharma et al., 2018

50 Shinohara et al., 2019

61 Rebelo and Buckingham, 2015; Paudyal et al., 2022
62 Rebelo and Buckingham, 2015

63 Wang and Liu, 1995

641de et al., 2010

65 Rebelo and Buckingham, 2015; Paudyal et al., 2022
66 Zhou and Jiang, 2004; Kuehl et al., 2013

57 Environmental Bamboo Foundation

58 BambooU

46



For Fiji, plantation potential is constrained by access to quality planting material, water availability, and land
tenure systems (e.g. Mataqali traditional customary land that is communally owned by clans). These factors have
both direct and indirect effects on the production and annual yield of bamboo poles. Limited access to quality
planting material means that propagation often relies on wild or poorly managed clumps, resulting in uneven
growth rates, mixed species stands, and lower culm quality. Withaut reliable nurseries or gene banks, plantation
establishment is slow and inconsistent, directly reducing the number of mature poles available for harvest each
year.

Water availability, particularly during the dry season in northern and western divisions, influences shoot
emergence and culm thickening; inadequate irrigation or prolonged drought can reduce annual production by up
to 30D50% depending on species.

*Aso| Xs3a.3sxXWw * o Z° N-2°KXE KJ«T ©° XMdtagal (clanFgrolpX)2cieateS | X 3 X
indirect barriers to scaling plantations. Lengthy lease negotiations, fragmented land parcels, and differing
community priorities delay investment, reduce continuity of management, and discourage private-sector
engagement. CollecttX KEW ° | X° X N-« °3J «° 4 2 o x g 7° JM K °E
countries like Indonesia or India, where standardised propagation, irrigation, awl tenure systems support annual

yields exceeding 3,000010,000 poles per hectare. In Fiji, current yields are likely to remain well below these

levels until these foundational systems are addressed.

Gene Banks and Planting Material

EXAEXHK-° «wz zX«X MJI«} '’ N3 ° NJK °- “Acce.30 x g 7' MJ]
provide farmers with access to high-quality, disease free planting material. They also safeguard genetic diversity,
ensuring resilience against pess, diseases, and climate variability. A national bamboo gene bank would:

0 Support agroforestry initiatives and plantations with reliable propagation material

0 Provide training hubs for clump management and propagation techniques

O¢
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Bamboo is naturally strong, lightweight, and fast-growing, yet its durability in humid tropical climates such as
Fiji is limited without proper treatment and preservation. The high starch and sugar content in bamboo makes it
particularly vulnerable to insect attack (especially borers and termites) and encourages fungal decay. If used
untreated, construction grade bamboo may last only 2-5 years, compared to up to 50 years when treated and
depending on exposure and design.

Treatment is therefore a critical step in ensuring bamboo viability as a sustainable building material and an
alternative to imported timber, concrete, or steel. In Fiji, most current treatment practices remain informal and
traditional, with no standardised facilities or government regulated systems in place. This section outlines the
primary natural, chemical and advanced treatment methods used internationally and locally, and evaluates their
relevance and scalability for Fiji's growing bamboo construction sector.

6.4.1 Natural treatment methods

Natural or traditional preservation techniques are long practiced across Asia and the Pacific and are typically
used in contexts where access to specialised equipment or chemicals are limited. In Fiji, these include smoking,
heating, and water leaching. These remain the most common low-cost practices at Village level.
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Smoking

It is one of the oldest preservation methods and holds cultural significance in Fijian traditional construction. Small
fires are kept burning continuously inside a bure (traditional thatched house) for several weeks, allowing smoke
to permeate the bamboo. The process reduces starch content, darkens the culm, and provides limited protection
against insect attack. However, studies in Indonesia and India show that smoking offers only shoriterm
durability, providing surface level protection that diminishes wit hin a few years. It remains effective as a
supplementary pre-treatment but should be followed by chemical preservation for structural use.

Heat Treatment

Often applied with a torch or open flame, is another traditional method used to reduce moisture content,
straighten poles, and sterilise the surfaces. In Fiji, this technique is common for small construction projects or
temporary structures, like veranda extensions and sheds, where treated poles are easier to handle and shape.
While it enhances surface hardness and reduces moisture, heat treatment alone does not prevent decay or insect
infestation and should be combined with boron-based treatment for struct ural grade bamboo.

Figure 6-20: Heat Treatment in Fiji

Water Leaching

Involves submerging freshly harvested culms in flowing water, lagoons, or tanks to dissolve sugars and starches.
The method, common in Asia, is suitable in Fiji where clean sources of water are accessible. However, extended
soaking may weaken fibres or reduce mechanical strengths if not monitored. It is therefore recommended only
as a pretreatment step before chemical preservation and controlled drying.

Figure 6-21: Water Leaching in a stream in Fiji
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Overall, while these natural methods are environmentally friendly, culturally relevant, and affordable, they

°3 . /F TX K 2 ©°XT °3-0°XNCO-prene environmént. €ombining thédnd with bodor-Basedl X = ©
preservation and proper drying procedures offers the best balance between accessibility and longterm
performance.

6.4.2 Boron-based treatment and preservation methods

Boron-based preservatives, most commonly a mixture of borax and boric acid or disodium octaborate
tetrahydrate (DOT), are widely regarded as the most suitable ecofriendly preservation for bamboo. These

chemical treatments are water soluble, low in toxicity, and effective against termites, borers, and fungi without

compromising the bamboo's structural strength. International Standards (ISO 22156, Annex B) recommend a
boron retention of approximately 4kg/m3 to ensure long term protection.

In Fiji, boron-based systems are the most practical and scalable solution because they are safe for community
use, cost effective and adaptable to various project scales. The following methods are recommended:

Vertical Soak Diffusion (VSD)

Thislow-N- ~° ©° XN| « 2 AX « E- BAEX S ° X3N «z Z3X | BE NA° MJa M- .
the bottom node intact) and filling them with a 4 -5% boron solution. The preservative gradually diffuses

through the vascular bundles over 10-14 days. Trials by Pacific Ark in Vanua Levu have demonstrated its
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PACIFIC ARK
. AW

Filling Bamboo with Boron solution

< S

ARS8 Remove and re-sue Boron solution % S 14 Days Treatment period :

Figure 6-22: Vertical Soak Diffusion (VSD) setup for trials by Pacific Ark in Savusavu, Vanua Levu

Hot Immersion

The boron solution is heated to around 60°C, reducing treatment time to 24 hours, further studies now show if
you heat it consistently to 100°C, this time can drastically be reduced to 8-12 hours, while also improving
penetration. This process requires hed sources, metal tanks, and temperature monitoring. It is best suited for
institutional / commercial treatment hubs. Trials of this method have been carried out by Pacific Ark as seen in
Figure 6-23 and 6-24.
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Figure 6-23: Dissolving boron mixture, prior to  Figure 6-24: Placing bamboo into hot immersion
lacing bamboo into mixture (Pacific Ark) tanks keeping it submerged at all times (Pacific
Ark)

Cold Immersion

Culms are fully submerged in tanks containing a boron solution for 10-14 days. allowing even diffusion through
perforated nodes. This method is simple, low risk and ideal for small to medium scale enterprises. It's widely used
across Asia (notably in Indiaand Indonesia) and is highly adaptable to Fiji's community and training centre
environments.

All three boron-based systems are environmentally safe, cost effective, and compliant with international best
practices. It is recommended that Fiji adopt boron treatment as the national preservation standard, supported
by training at vocational, forestry and community level.

6.4.3 Emerging and advanced treatment methods

Beyond traditional and boron-based approaches, several advanced methods are emerging internationally to
improve treatment efficiency and penetration. The most relevant to Fiji include the Modified Boucherie method
and carbonisation treatment.

Modified Boucherie Method

This method uses low pressure pumps to inject preservatives solution through freshly cut bamboo culms. The
process replaces natural sap with boron solution within hours, providing deep penetration along the vascular
bundles. This approach is efficient, potable and ideal for processing large and lengthy bamboo. It has been used
successfully in India and Indonesia and could be adopted for Fiji with portable field rigs or at centralised
treatment hubs. Pacific Ark is currently trialling this method as part of its applied research into eco-friendly
bamboo boron solutions (Figure 6-25).

v s

Figure 6-25: 1st trial of Modified Boucherie setup using portable low -pressure pump by Pacific Ark
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Carbonisation (or Decarbonation) treatment
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drives out sugars, and adds moderate water and insect resistance. It also enhances appearances and durability,
making it suitable for external applications such as fencing, signage, laminated flooring and furniture.

While fumigation and chemical spray can be effective for temporary pest control, they are not recommended
for community or village settings in Fiji due to their toxicity and environmental risks. These should only be used
under professional supervision for export quarantine or restoration purposes.

6.4.4 Comparing different treatment methods

Table 7 below compares the different treatment methods presented from section 6.4.1 to 6.4.3.

Typical . Infrastructure Suitability for
Method Category yp ! Effectiveness . ty
Duration Required Fiji
Smoking, Heat Traditional / | 2B8 LowBMedium | Very Mlnlmal High for rural
Treatment, (firewood, use, small
. Natural weeks (2B5 yrs) Low
Water -Leaching water access) | structures
Vertical Soak Boron-
Diffusion (VSD), based 183 High (15830 Low Simple tanks or | Highly suitable
Cold Immersion, weeks yrs) sealed culms for Fiji; scalable
. (Standard)
Hot Immersion
Modified
Boucherie . Requires
Advanced / | HoursB2 | High (20840 . . .
Method, . Medium | pressure pump | MediumBHigh
Mechanical | days yrs) o
Pressure and fittings
Injection
Low current
Industrial Industrial . High to Cylindrical W. u
S Very High . feasibility /
Carbonisation Thermal 1-3 days Very kilns or sealed
. (30B50 yrs) : future R&D
(pyrolysis) Treatment high reactors .
potential
Fumigation, Not
Synthetic Chemical / Hoursb High (short- . Controlled
. . Medium recommended
Preservatives Industrial days term) chambers, PPE
for Fiji
(CuN, etc.)

Table 7: Comparison of different treatment methods presented from section 6.4.1 to 6.4.3

The analysis in Table 7 shows that boronbased systems, particularly Vertical Soak Diffusion, Cold Immersion,
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remain culturally relevant but provide limited durability. Emerging technologies such as carbonisation and the
Modified Boucherie Method offer promising opportunities for innovation. A national bamboo treatment strategy
integrating these methods will ensure both ecological integrity and structural performance, enabling bamboo to
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6.4.5 Drying, storage and handling after treatment

Proper drying after treatment is critical to achieving long term structural stability. Once treated, bamboo should
be air dried in shaded, wellventilated areas for four to 6 weeks, until moisture content falls below 20%. Direct
sun exposure can cause sptting, while poorly ventilated drying spaces can promote mould and fungal growth.

Raised drying racks, spaced stacking, and covered sheds are the most effective drying arrangement in Fiji's humid
climate. End sealing bamboo culms with paint, wax or natural oils reduces cracking during drying. Treated
bamboo must be stored on the ground, on timber slats, or platforms, to prevent reabsorption of soil moisture.

Workers should use gloves and eye protection when handling treated materials, and all used boron solutions
should be disposed of responsibly to prevent contamination of waterways. Establishing a simple record keeping
system, noting species, harvest datesfreatment method, concentration and drying period, will greatly assist in
maintaining consistency, traceability and construction quality assurance.

7 Pacific Ark Case Study: Species Performance and Cost Analysis

Pacific Ark has undertaken endto-end practical trials demonstrating the full bamboo construction value chain in
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led by A. Rods, has been carriedut across the Savusavu region, testing locally available species such &ambusa

vulgaris, Bambusa balcocand Schizostachyumglaucifoliumthrough every production stage under real conditions

as seen inFigure 7-1.

@ PACIFIC ARK

¥ VSD & Hot immersion Treatment & Curing |

Figure 7-1: Pacific Ark trials from Bamboo Harvesting > Treatment > Prepping > Curing & storing

7.1 Harvesting and Resource Access

Most bamboo utilised by Pacific Ark originates from unmanaged wild clumps rather than structured plantations.

Harvesting therefore presents both logistical and technical challenges including dense growth, steep terrain, and

limited access to mature culms,increased labour time and handling difficulty. Since bamboo is widely perceived

J° J B-C AIBAX -3 «A T J«NX °KJ«°W N-2a32aA« ° X’ | JAX z X
granted permission to harvest, once informed of the purpose and sustinable methods being applied. In several

cases, small financial exchanges or community contributions were offered as appreciation for access, establishing
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fair and transparent engagement with landowners, often providing goodwill payments of FID$2 per pole (9m)
or in-kind contributions. These experiences highlight that sustainable harvesting is socially feasible in Fiji but
will require structured management, training, and compensation systems as the industry scales.

The work confirmed that community access and social licensing for bamboo harvesting are feasible in Fiji,
provided there are clear agreements on benefit-sharing and sustainable cutting practices. Labour teams of two
to three workers can harvest roughly 20 poles (3.5 m each) within six hours, averaging $45 per day per worker.
Transport of a full truckload costs approximately FID $100, depending on terrain and access conditions.

i JN Z N 317z MJ2@M-- Jz3-Z-3X °3E J«T ° KJternklstainable « ©
supply model (Figure 7-2). Established across pilot sites in Savusavu and Valelawa, the program integrates
bamboo within mixed cropping systems to restore degraded lands, stabilise slopes, and enhance farm resilience.

The initiative combines bamboo with crops such as dalo, eggplant, mahogany, banana, small fruit trees, and

cocoa, creating multi-layered, productive landscapes that improve soil structure and biodiversity while

generating both short- and long-termincomes® 3 XJ2  ~ Z-3 KJ«T-C«X3 Y #J2M--2" XEC
water retention and erosion control, while its rapid regrowth provides a renewable source of biomass for
construction and community energy use.

i JN Z N 31z Bambusd baltcbarapagationZzandedxly growth performance under varying soil,
shading, and irrigation regimes. Each planting is managed through selective harvesting to ensure lonterm
productivity without soil depletion. Data are being collected on shoot regeneration, cul m density, and

«O X3 N3 -°° «z °X3Z-323J«NXW X °JIJMK | «z * o Z° z 37 ° K
performance using a single high value construction species. These trials arproviding critical insights into growth
rates, yield potential, and management requirements under Fijian conditions, forming the scientific foundation
for future large scale bamboo plantations and regenerative land use planning.

The program also functions as a live demonstration for community training, where farmers and youth groups

participate in planting, maintenance, and early harvesting activities. This model has proven effective in increasing

rural engagement by linking livelihood opportunities directly to climate adaptation and land restoration. In the

B-«z °X3aWw ;JN Z N 3177 Jz3-Z-3X ©°3E « ° J°o X J a’
treatment and construction operations while regenerating degraded landscapes across Vanua Levu and the wider

Pacific.

@ PACIFIC ARK

Preparing site for planting
during Fijis Wet season 2025

Figure 7-2: 10 Acre Green Hill Bamboo Farm agroforestry initiative, demonstrating integrated bamboo
cultivation and mixed-N3 - © ~ E- ©°©Xa’” A«TX3 :JN Z N 377 83Xz
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Pacific Ark established two pilot treatment systems to evaluate cost, labour, and performance under local
conditions as seen in the following sections.

7.3.1 Case Study 1: Village Harvesting & Vertical Soak Diffusion (VSD)

Bamboo poles were harvested from community clumps and treated using a VSD system assembled from locally
available materials.

0 Setup cost: ~ FID $750 (including burners, hoses, and tools).

0 Labour: FID $90D180 per cycle (2 staff x 2B3 days).

0 Cycle output: ~ 20 poles (3.5 m each).

& Total cost per cycle: FID $1,00008 wi AA 1 P60 perspole 6 A

0 Drying period: 45 weeks in solar-covered racks.

0 Chemical inputs: Borax (FID $200B250 / 25 kg) and Boric acid (FID $280D450 / 25 kg). Supply remains

inconsistent, requiring import coordination.

Lessons learnt

Boron solution can be reused indefinitely with filtration and concentration monitoring, greatly reducing recurring
costs. Treated culms achieved markedly lower termite and fungal damage after six months of field exposure.

7.3.2 Case Study 2: Hot Immersion Method (Initial Trials)
A temporary steel-trough system (cost ~ FID $2,500) was fabricated to test rapid hotimmersion treatment.

0 Labour: 4 staff over four months.

Ox¢

Output: ~ 500 poles (9 m each).
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>
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Lessons learnt

Inconsistent heating and uneven boron concentration caused variable quality and discoloration, indicating that
temperature control and uniform agitation are essential for scale-up. Nevertheless, the system achieved higher
penetration rates than cold soaking.

By comparison, established industries in Indonesia produce treated poles for USD $0.5@2.00 each, illustrating
°] X NA33 X«° N-"©° zJ° TAX °- * o 7~ ~2aJKBK ~NIKX J«T

Boron solution was reused across five consecutive treatment cycles without measurable decline in performance.

When disposal is necessary, the solution can be safely diluted with water, as boron acts as a plant micronutrient
at low concentrations.
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The following Table 8 summarises the treatment trials carried out by Pacific Ark:

Parameter Indicative Cost (FJD) Notes / Fiji Context

Community culm access $2 per 9m pole Informal payments to landowners (Matagali)
Harvest Labour $45 per day x 2-3 workers | ~20 poles (3.5m) in 6 hours

Truck Transport $100 per day Distance and accessdependant

Treatment setup (small scale)| $750-$2,500 Locally sourced and manufactured
Chemical Inputs $200-$450 per 25kg bag | Inconsistent supply, imported

Treatment Labour $90-$180 per cycle Skilled handling required

Total Cost / 20 Poles Cycle | $1,000 to $1,200 ~ $40-%$60 per pole

Hot Immersion System ~$40 per Pole Higher efficiency, higher setup costs

Table 8: Summary of treatment trials carried out by Pacific Ark

7.4 Construction and Joinery
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playground at Urata Primary School (Figure 74), shade shelters, and ecetourism prototypes in Savusavu, using

locally processed poles and handN3 J Z° XT ®©- «X3EY A| X~ X MA -bgaring sttedgtEX ©° 3 - /
versatility, and aesthetic potential when combined with modern connection systems, reinforced footings, and

appropriate design detailing. They also revealed practical constraints sub as irregular supply of mature poles,

limited availability of treatment facilities, and the absence of engineer approved structural templates for any type

of certification.

@ PACIFIC ARK : 3 3 Bamboo Columns & Beams
7 Bamboo Reinforcement

Figure 7-3: Da Roko Settlement Market Stall: Step-by-step construction of demonstration bamboo build, from
framing to finished structure
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@ PACIFIC ARK

71 ?
Bamboo Columns & Beams set to
prefabricated footings

]

Figure 7-4: Urata Kindergarten bamboo playground: Stepby-step construction of demonstration bamboo
build, from testing the bamboo's bending limits, framing to finished structures

7.5 Training and Community Engagement

i JN Z N 31 z7 ©° X J-dn trpidirig antl Xnren@ss prisgfams id cell@boration with the Ministry of
Forestry, reaching over forty participants across multiple villages, for example Naloaloa Village (Figure ¥5).
These sessions covered bamboo popagation, selective harvesting, treatment methods, and basic construction

joinery. The participatory approach, learning by doing, proved the most effective model for community skill
transfer and long-term adoption.
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Figure 7-5: Community engagement in Naloaloa Village on bamboo harvesting, clump management, and
JCJI3 X«X” 7 -Z MJaM--Z" XN-K-z NJIK J«T NAK°A3JHK °
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Pacific Ark has documented every stage of the process, collecting empirical data on treatment retention,
processing waste ratios, curing times, and construction performance. This evidence base provides the first locally
verified technical inputs for bambooZ ~ ° X3 Z- 32 J«NX A«TX3 * @ J« N-«T ° -«
development of national treatment guidelines, processing standards, and training modules under the Ministry of
A3JTXZ .28 JT-°° -« Z3Jaxcg-3!Y

Key Insights and Lessons Learned

0 Supply: Need for structured species propagation, clump management, and sustainable harvesting cycles

0 Treatment: Standardised boron diffusion and VSD methods can deliver long term durability with local
materials
0 Processing: Absence of mechanised facilities limits scaling; semimechanised tools are essential for
consistency
0 Construction: Bamboo performs well structurally but requires engineered designs and certification pathways
0 Market: Early demand is emerging from schools, resorts, and rural community projects for lowcost, climate-
resilient infrastructure
A-zXo| X3 W ©°| X" X TX&-« 029330 .-« °-7" ©°© -« ;JN Z N 3 J7
©3J«” BJ° «wz 33X XJ3N| «°- MA K° XAE -Wotlddonditiahss and iFESrgingT J © « z

both national policy and community practice (Figure 7-6).

Figure 7-6: Completed bamboo works, from artifact and construction in Indonesia to prototypes in Fiji,
demonstrating cross regional knowledge transfer and craftmanship by Pacific Ark
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