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INTRODUCTION
Situated in the eastern highland of tropical Africa, Ethiopia has
a wide area covered with natural bamboo forests. However, this
asset together with its biological diversity (1), is being decimated
due to high population pressure, weak economic growth (2), and
slow technological development, adoption, and distribution (3).
This situation compels rural people to clear forest areas to ex-
pand agricultural land, in order to procure materials essential for
construction and fuelwood.

Reversing this situation by increasing land productivity by
improving agricultural practices, by the use of wood substitutes,
and by implementing projects to revegetate denuded areas have
so far proved to be no easy proposition (3).

In the recent past, natural forests have disappeared leaving
undulating landscapes bare (6) and exposed to the destructive
actions of natural forces such as rain, sun, and wind.

Numerous reports have documented the problems that follow
deforestation (2, 6). However, suggestions for practical solutions
to effectively reverse the course of forest destruction in Ethio-
pia, even partially, are scarce. What are available in the archives
and libraries are documents of various forest projects that were
initiated and apparently terminated, leaving no report on their
accomplishments. Today the only successful effort worth not-
ing is the introduction of Eucalyptus species which practically
saved the capital city of Addis Ababa from having to move from
its present geographical position (7).

If species had been selected from the indigenous vegetation,
the probability of identifying an equally fast growing and more
ecologically friendly species would have been high, given the
availability of a rich biological diversity. Bamboo, the fastest
growing perennial plant, would have been the obvious candidate.
This trend for introducing new species continues. More and more
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Agricultural land expansion is almost eli-
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and the biological diversity associated with
them. Several bamboo species are endemic
to Africa and mainly found in Ethiopia. Con-
sequently, their preservation is of interna-
tional concern. Urgent and effective action
is required to secure their future existence
and for their use in systems managed on a
sustainable basis. Utilization driven produc-
tion could ensure their sustainability. Lack
of awareness about their multiple use and
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ments for conservation and utilization. Con-
certed efforts are needed to generate and
adopt the required knowledge and tech-
nology in order to promote bamboo forest
cultivation in Ethiopia as an economically
viable crop, which is of environmental in-
terest.

Figure 1. Estimates of wood supply and
demand in Ethiopia for 1992 (4).

The location and physiography of Ethiopia.
A landscape characterized by undulating terrain and steep slopes is inherently vulnerable
to degradation in the absence of vegetation. Rainfall in the highlands of Ethiopia is both
high (> 1000 mm yr –1) and torrential.

exotics are being introduced, while indigenous species like bam-
boo which could grow even faster and could serve similar pur-
poses are being destroyed. In the past, bamboo forests were lo-
cated in the more inaccessible areas, which protected them from
destruction. The highland bamboo forest at Masha, southwest-
ern Ethiopia, and the lowland bamboo forests at Assosa, Metekel,
and Manbuk, in western Ethiopia are examples. These forests
are now decreasing rapidly as new roads are being built. The
rate of clearance is accelerating as more of the forest is cleared
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for agricultural land expansion, or burned to increase grass
growth rates for grazing and to drive out and kill allegedly harm-
ful insects, reptiles and mammals. Large-scale export-crop pro-
duction is taking place in fragile ecosystems for short-term gains,
e.g. forest clearance for coffee, tea and cotton plantations in
southern and southwestern Ethiopia, and urban expansion. These
activities are emerging as real and potential threats to the unique
biological resources, that were formed over a long evolutionary
period. Resources are being wasted despite a demand for inher-
ent products which can be used for construction, industry, en-
ergy, and food (Fig. 1; Table 1). The gap between wood demand
and supply is continuously growing, and this is threatening the
remaining meager forest resources of the country.

Bamboo has a high potential value, as has been learned from
tropical Asia (8–10). The need to utilize this resource wisely on
a sustainable basis and to conserve it for future generations, may
top the agenda list for tomorrow, but this could be too late. De-
cisive practical action is needed today, before indigenous bam-
boo species disappear entirely. These species require further re-
search to develop them as useful commodities and as essential
tools in environmental conservation. In the localities where they
occur, and in places where they could be easily established, they
could be a source of positive economic development.

Research on the production physiology of Ethiopian bamboo
species is being carried out at the Department of Short Rotation
Forestry, Swedish University of Agricultural Sciences, Uppsala,
and the Wondo Genet College of Forestry, Ethiopia. The results
so far are promising. The high potential of Ethiopian bamboo
species together with the large-scale problems of deforestation
now occurring, warrant more extensive research on all aspects
of bamboo and demands concerted efforts by all concerned bod-
ies.

ETHIOPIAN BAMBOO AS A RESOURCE IN
RELATION TO AFRICA AND THE WORLD
Ethiopia has 2 indigenous bamboo species: the African Alpine
Bamboo (Yushane alpine K. Shumann Lin; synonym: Arun-
dinaria alpina K. Schumann) and the monotypic genus lowland
bamboo Oxytenanthera abyssinica (A. Richard) Munro. These
species are also found in some other African countries, but no-
where else outside the African continent. They are indigenous
to Ethiopia and endemic to Africa, confined to the sub-Saharan
region. More than 1500 bamboo species are found in the world
(11), covering 14 mill. ha of land (12). About 80% of these spe-

the culm depends for its mechanical anchorage, growth, vigor
and spacing (8). The thin and fibrous roots, which spring from
the rhizome nodes, are responsible for the absorption of water
and nutrients (1). Rhizomes are structured as a leptomorph
(monopodial), giving rise to single-stemmed culms apart from
each other or a pachymorph (sympodial), developing into groups
of clustered culms; clumps (8). In fully developed forests the
Ethiopian lowland bamboo is a pachymorph while the highland
bamboo is a leptomorph. Each year the bamboo population in-
creases by 5–10 shoots per clump (17).

Bamboo is the fastest growing perennial plant (8, 14). Once
the rhizome-root system is well established, new bamboo shoots
attain full height (6–8 m) and diameter (4–8 cm) within 2–3
months (8). They are mature, strong and ready to be utilized af-
ter 2–3 years (18). Culm and rhizome growths are affected by
internode expansion, which before developing are telescoped into
2 to 3 cm in the bud (1). Bamboo flowers towards the end of its
lifetime (14 to 50 years in some species) and then dies soon af-
ter. For this reason bamboo flowering is considered as a “dis-
ease” by Ethiopians who live in the bamboo growing areas.

The average annual stem increment of the unmanaged natu-
ral bamboo forests of Ethiopia is 8.5–10 tonnes (t) of oven-dry
matter per ha (15). This is a higher production rate than reports
from bamboo forests in tropical Asia and elsewhere (12, 13). It
is thus possible to harvest about 3 mill. t yr–1 of oven-dry biomass
on a sustainable basis from the 1 mill. ha of bamboo in Ethio-
pia; assuming selective felling of culms 3 or more years of age.
This could be used to supply part of the particle board,
fiberboard, pulp, furniture, construction, and energy requirements
of the nation.

Bamboo Utilization
Bamboo provides goods and services useful to mankind. It is a
source for food, fodder, furniture, building materials, paper, par-
ticle board, energy, and medicine. It also plays a vital role in
environmental amelioration, biodiversity preservation, soil con-
servation and waste purification (16, 19, 20).

The present use of bamboo in Ethiopia is low, mainly limited
to tukul (hut) construction, fencing, and to a lesser extent for the
production of furniture, containers for water transport and stor-
age, baskets, agricultural tools, beehives, household utensils and
various artefacts (16, 19). This low level of utilization is due to
bamboo’s susceptibility to biological and physical deterioration.
The durability of bamboo products is believed to be short. Al-

Table 1. Forest products imported into Ethiopia, 1993–1998 (5).

Item, Quantity (m3) Year

1993 1994 1995 1996 1997 1998

Sawnwood 494 360 3185 1300 12 000 10 000
Veneer sheets 194 104 104 100 2800 2800
Plywood 90 63 2 100 7400 7400
Particle board 22 457 500 500 3600 3600
Pulp (Mt) 5621 3895 4397 5700 6700 6800

Table 2. Population, deforestation and landholding
trends in Ethiopia (3).

Year Population Deforestation Rural population
(million) (1000 ha yr–1) ha–1

1984 41.5 425 2.5
1985 42.8 500 2.6
1986 44.3 575 2.6
1987 45.7 650 2.6
1988 47.2 725 2.7
1989 48.6 800 2.7
1990 50.2 875 2.8
1991 51.7 950 2.8
1992 53.4 1025 2.9

cies are found in tropical and subtropical Asia
(13). Africa has only 43 species occurring on
1.5 mill. ha (14). Of these, 40 are mainly
found in Madagascar while the remaining 3
are in mainland Africa. Ethiopia has about 1
mill. ha of high- and lowland bamboos (15),
the latter being more dominant (850␣ 000 ha).
Thus, 67% of African bamboo resources and
more than 7% of the world total are found in
Ethiopia.

Bamboo Growth Characteristics
Bamboos are perennial woody grasses belong-
ing to the Poaceae (Gramineae) family and
Bambuseae subfamily (11). Since most bam-
boos have a tree morphology and attain tree
size at maturity they are named tree-grasses
(16). The main stem of the aboveground part
of the plant is the culm, while the under-
ground part constitutes the rhizome and root
system. When mature the culm of the Ethio-
pian highland bamboo is hollow, while that of
the lowland bamboo is solid. The rhizome is
the structural foundation of the plant on which
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though various treatments are available to increase its service-
life, people are unaware of these technologies. Bamboo is still
considered as a perishable material and, hence, useless, which
has led to its neglect as a useful renewable resource. Its poten-
tial for industrial use has yet to be popularized, and accepted by
both potential investors and growers. Practical demonstrations
are the most effective ways of convincing people, and research
and development directed towards this end is urgently needed.
Viable markets for potential bamboo owners have to be created,
by promoting bamboo-based investments, underpinned by the ex-
isting natural bamboo forest. Expansion and proper management
of both plantations and natural bamboo forests will follow, driven
by market forces. However, workable incentives and appropri-
ate support, in the form of extension services, will be needed to
accelerate this process. Links in the bamboo production, man-
agement, processing, manufacturing, end-product distribution,
and utilization chain, have to be established, strengthened and
maintained, using functioning markets. Emphasis is again on the
urgency for research and development of bamboo use in Ethio-
pia.

Good lessons for bamboo utilization are available from tropi-
cal Asia. In Nepal, bamboo is used in more than 180 ways (21).
More than 300 machine-intensive bamboo-processing factories
have been established from 1985 to 1992 in peninsular Malay-
sia (22). Bamboo is widely used in large quantities for pulp and
paper production in India (9), China (10), Indonesia (23) and
other Asian countries. Bamboo pulp is high grade, and the
chemical recovery problems arising from a high silica content
have now been solved by desilification (24). In Burma, bamboo
is extensively used as a roofing material (25). Good quality ac-
tivated carbon can also be produced from bamboo (26). Excel-
lent quality particle board that meets Type 1, British standard,
requirements is produced from bamboo (27).

Bamboo is also used in Asia, at household and cottage-indus-
try levels, to produce mats, scaffoldings, ladders, sticks, hand-
tools, brushes, pipes, umbrellas, toys, sports goods, musical in-
struments, spears, arrows, rafts, fishing rods, caps, baskets,
flower pots and many other items (11, 21, 24). In this way, ru-
ral people can satisfy their own needs and supplement their in-
come. Bamboo is also the preferred material for shade construc-
tion in plant nurseries, and for props to support the growth of
agricultural crops like banana, tomatoes, and flowers.

Bamboo shoots are a popular food in Asia, and the nutritional
value is comparable to those of many commercial vegetables
(28). They are also consumed in Ethiopia by the rural people
living near the bamboo forests, albeit less popular. Boiled rhi-
zomes are also eaten in these areas. There are reports indicating
that “enset” (Ensete ventricosum) helped the Ethiopian people
to limit the effects of drought and famine. Bamboo could also,
probably, be used to supplement food requirements in Ethiopia.
A panel held under the theme Drought in Ethiopia on 19 Au-
gust 1999, in Addis Ababa, recommends, among other things,
drought resistant crops and income-generating activities to re-
sist and minimize the effects of recurring drought (29). As a
multipurpose, drought resistant species, bamboo (particularly the
lowland species) is suitable for these objectives.

Deforestation is one of the most serious environmental haz-
ards in Ethiopia (30). The country lost 77% of its forest land
between 1955 and 1979 (31), and this decline has continued to
the present. The major consequences are losses in protective
cover, soil erosion, flooding, water-quality deterioration, drought,
and all the synergetic negative effects of these losses.

Because it is a fast growing plant, which is adaptable to low-
quality sites (particularly lowland species) bamboo has the ca-
pacity to redress many of the problems in large areas of Ethio-
pia. It has high soil conservation potential. The rhizomes and
roots grow in all directions forming a complex network of up
to more than 1 m depth belowground, which effectively holds

soil particles together, thereby, preventing soil erosion and pro-
moting water percolation. The aboveground part of bamboo
helps to reduce erosion caused by rain, by interception, and also
shelters the soil from wind erosion. Bamboo litterfall improves
soil structure and fertility (32). Bamboo has effectively restored
the vegetation cover in denuded lands in the Philippines (17).

Bamboo is also planted as an ornamental species owing to its
grace, attractive foliage, and easy-to-shape clump (33). The high
growth rate of bamboo is of course  closely associated with high
water and nutrient consumption. This makes it suitable for veg-
etation filter purposes (34), a biological means of waste purifi-
cation, whereby most of the pollutants in the waste are used for
biomass production through the plant-growth process. Increased
biomass production means that carbon sequestering is enhanced
and oxygen release increases. These are not unique characteris-
tics for bamboo, but it does excel most species in growth rate.
These qualities all make it an ideal species for urban plantations
as hedges, as a buffer near waterbodies and surrounding waste
deposits. This is in addition to its uses in production, e.g. to sup-
ply biofuel and products for construction and furniture indus-
tries for urban populations.

Research Needs
Developing countries such as Ethiopia, which are suffering from
the adverse consequences of deforestation, cannot afford to see
their remaining renewable natural resources decimated, by pay-
ing lip-service to their protection, production and wise use. The

A typical landscape in the Ethiopia highlands.
It is almost devoid of vegetation, and therefore lacks the possibility to
capture, convert, store and transform, adequately, solar energy into
goods and services essential for economic growth and environmental
improvement. Photo: L. Christersson.
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lized by tropical Asian countries. However, in Ethiopia this re-
source is not only totally neglected by its potential beneficiar-
ies, but is also being decimated for agricultural land expansion
under burgeoning population pressure. The principal cause for
the destruction of bamboo, and the main constraint for its culti-
vation as a useful crop, is ignorance; i.e. a lack of scientific
knowledge on its growth, management, harvesting, processing,
and utilization potential. It should be the duty and responsibil-
ity of all concerned individuals and organizations to protect bam-
boo species and to discuss and fully appreciate their multifac-
eted uses. Appropriate strategies have to be designed to this end.
Potential markets should be created for bamboo owners by, e.g.
promoting investments in bamboo-based industries like particle
board, fiberboard, pulp and paper, and cottage industries. In this
respect, a great deal can be learned from the Asian experience.

Once a potential market is established, protection and expan-
sion of bamboo as a useful crop will follow. Knowledge about
propagation, management, and utilization will facilitate the mo-
mentum for development. Ongoing research on indigenous
Ethiopian bamboos is encouraging, but needs to be expanded and
strengthened. Appropriate incentives and extension services
could also help to overcome inertia and speed up the process of
bamboo cultivation, management, and utilization. Government
and nongovernment bodies endeavoring to strengthen socioeco-
nomic development and environmental protection, through for-
est resources protection, development, and utilization could use
this strategy as a starting point.

sensible thing for Ethiopia to do is to foster protection as well
as the production and utilization of bamboo through considered
management for industrial, household, soil conservation and en-
vironmental protection. It may, therefore, be essential to revamp
the relevant existing institutions and to open new ones if neces-
sary (Fig. 1). Protection, development and utilization efforts must
be guided by knowledge generated by relevant research. The
ecology of the low- and highland bamboos should be further in-
vestigated, and ways to improve the natural forests using vari-
ous management practices and treatments need to be determined.
The physiology of the crop should be known. Appropriate tech-
niques and methods of propagation by seed and vegetative means
must be identified, and management and harvesting techniques
should be made available to potential investors (local or other-
wise) at affordable cost, if the full potential growth and value
of the bamboos are to be achieved. Well-defined bamboo re-
search should be commenced without delay to obtain the required
knowledge and technology. The ongoing bamboo research in
Sweden and Ethiopia is a step in the right direction, which should
be followed up by further investigations of the various aspects
of bamboo in Ethiopia.

CONCLUSION
Bamboos are versatile renewable resources, with a high poten-
tial for socioeconomic development and for environmental im-
provement. The values of bamboo are being satisfactorily uti-
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