
Advances in Bamboo Science 5 (2023) 100039

Available online 1 August 2023
2773-1391/© 2023 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Ethno-taxonomy and potential uses of highland bamboo (Oldeania alpina) 
landraces in Ethiopia 

Berhane Kidane a,*, Agena Anjulo a, Yigardu Mulatu a, Abera Getahun b, Selim Reza c, 
Melkamu Abere b, Urgessa Teshome d, Abera Adugna d 

a Central Ethiopia Forestry Development Center, Ethiopia 
b Bahir Dar Forestry Development Center, Ethiopia 
c INBAR-East Africa Regional Office-Duch-Sino Project, Ethiopia 
d Jimma Forestry Development Center, Ethiopia   

A R T I C L E  I N F O   

Keywords: 
Highland bamboo 
Morphological traits 
Landraces 
Utilization 
Farmer preference 

A B S T R A C T   

Highland bamboo (Oldeania alpina) (K. Schum.) Stapleton (syn: Yushania alpina), is a naturally distributed and 
cultivated species in the south, south-west, central and north-western highlands of Ethiopia. This study aimed to 
assess and describe bamboo landraces in Ethiopia based on their dendrometric and morphological traits, and also 
to understand their potential uses in a local context and identify and recommend potential landraces for wider 
industrial application. It was carried out in potential highland bamboo growing areas of four regional states of 
Ethiopia, viz., Amhara, Oromia, Sidama, and Southern Nations, Nationalities and People’s Regions. An extensive 
field survey was conducted using “transect walk for direct observation” across bamboo stands to collect technical 
information on identifiable characteristics for ethno-taxonomy, potential household uses, and workability of the 
culms of the different highland bamboo landraces. The study revealed about 24 landraces with some distinct 
morphological differences and traditional uses. A cladistic method also exposed some hierarchical dissimilarity 
among clusters of highland bamboo landraces. In the principal component analysis, nodal area contributed the 
highest variability among the landraces. The study also found the existence of differences in the preference and 
utilization of different highland bamboo landraces for various products and purposes based on the properties of 
the landraces. Based on the preferences of knowledgeable local bamboo processors and quality features observed 
on the landraces in each of the specific sites, we conclude that landraces such as Lala, Lodo, Tsarzo, Hinkonokita, 
Sella, Midasho, Ganticha, Shimiti, Demamo, Tikuro and Agade be widely promoted in new areas in the highlands. 
This would enable wood-based industries to produce quality end products while maintaining the diversity of 
landraces in the landscape.   

1. Introduction 

Highland bamboo (Oldeania alpina) (K. Schum.) Stapleton (syn: 
Yushania alpina), is naturally distributed and cultivated in subtropical 
Africa viz., Burundi, Cameroon, Congo, Ethiopia, Kenya, Malawi, 
Rwanda, Sudan, Tanzania, Uganda, Zambia, and the Democratic Re
public of Congo (Philips, 1995). In Ethiopia, O. alpina grows in the 
south, south-west, central and north-western highlands within an alti
tudinal range of 2300–4000 m above sea level (Berhane et al., 2023). 
Highland bamboo is a perennial plant with erect and woody culms about 
2–19.5 m long and 5–12.5 cm diameter (UNIDO, 2009). The young 
culms grow protected in a culm sheath. The culm sheaths at the base are 

smooth and hairless, whereas the culm-sheath blade is linear and acute. 
Leaf-blades are lanceolate, 5–20 cm long (Hedberg and Edwards, 1995). 

Reports indicate that O. alpina (highland bamboo) differ in growth 
characteristics (culm size and height, number of nodes and internode 
length), morphological attributes (culm colour, nodal branching, and 
absence or presence of nodal protrusions) and wood-working properties 
(Mulatu, 2012; Gebrekidan and Mulatu, 2018) in both natural and 
planted bamboo forests. These observed differences are believed to be 
due to the existence of different bamboo landraces influenced by cli
matic, edaphic and geographic factors in addition to the inheritable 
genetic traits. Natural and artificial selection together with migration 
resulting from the exchange of seeds can contribute to creating different 
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landraces (populations), as well as groups of interrelated landraces 
(Casañas et al., 2017). A landrace is defined as a cultivated, genetically 
heterogeneous variety that has evolved in a certain eco-geographical 
area and has adapted to the edaphic and climatic conditions (Casañas 
et al., 2017). A landrace is identifiable and usually has a local name. It 
lacks formal crop improvement and is closely associated with the uses, 
knowledge, habits, dialects, and celebrations of the people who devel
oped and continue to grow it (Veteläinen et al., 2008). Furthermore, the 
term landrace is used for perennial crops and those with vegetative 
reproduction like bamboos, which have been cultivated and reproduced 
in a certain area for more than 60 years (Calvet-Mir et al., 2011). The 
naming of bamboo landraces is based on their morphological features 
such as the culm colour, height and diameter, its nodes, internodes, 
branches, as well as the interest of farmers for various uses (Gebrekidan 
et al., 2018; Mulatu and Fetene, 2011). A landrace could evolve through 
mutation, migration, recombination, and crossing with other pop
ulations; affected by the soil, climate, and other ecological factors of the 
region of cultivation (Zeven, 1998). 

Local people in Ethiopia, classify bamboo landraces based on colour 
of the culm, internode length, thickness of the culm, surface roughness 
of the culm, surface area and length of leaves, sprouting ability, and 
rooting nature, easiness for splitting, and thorniness at nodes (Gebre
kidan et al., 2018; Mulatu and Fetene, 2011). The quality of bamboo 
products is usually affected by the culms used from a particular 

landrace. This study focused on assessing and describing bamboo 
landraces in Ethiopia based on their dendrometric and morphological 
traits, uses in the local context. It identifies and recommends potential 
landraces for use by wood-based industries to enable the production of 
quality end products. The study was also intended to inform the land
scape restoration efforts of the country, including suitable landraces in 
the afforestation and re-forestation program that is being undertaken to 
fulfill the national commitments. 

2. Methodology of the study 

2.1. Selection of study sites 

This study was conducted in potential highland bamboo growing 
areas of the four regional states of Ethiopia, viz., Amhara Region: Awi 
Zone (Banja District); West Gojjam Zone (Machakel District); SNNPR: 
Gurage Zone (Gumer District), Gamo Zone (Chencha District), Sheka 
Zone (Masha District); Sidama Region: Hula and Arbegona Districts; and 
Oromia region: Jimma Zone (Seqa cheqorsa District). The study covered 
bamboo-growing districts with altitudes from 2300 up to 3000 m.a.s.l. 
(Fig. 1). 

Fig. 1. Map of Ethiopia with the circular marks indicating the regions and the eight zones where highland bamboo landraces were studied.  
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2.2. Data collection 

2.2.1. Desk review 
A literature review was conducted to gather knowledge of highland 

bamboo landraces diversity, morphological characteristics, growing 
climate and geographic locations, and utilizations. Both published and 
unpublished reports were utilized. Ecological and climate information 
such as topography, temperature, altitude, rainfall, influence of flooding 
(drainage), relative humidity, latitude and longitude were obtained 
from the report by INBAR and EEFRI (2021) on "Bamboo species-site 
matching in Ethiopia", and was adopted for our study. 

2.2.2. Field survey for identification and ethno-characterization of 
landraces 

Extensive field visits were made to collect technical information on 
identifiable characteristics for ethno-taxonomy, workability of the 
culms of the different highland bamboo landraces, and field manage
ment requirements in the study areas. The research team consulted 
relevant stakeholders at regional, zonal and district level for appropriate 
site selection within the study districts to identify landraces. 

In each transect walk, direct observation and recording were carried 
out across bamboo stands whenever a lot or plantation was crossed. This 
was done together with knowledgeable community members to locate 
and identify landraces under a farmer’s management. Focus group dis
cussions and key informant interviews were also held with the com
munity members who owned and managed the identified landraces. 

Highland bamboo stands with identified landraces under similar 
management for at least the last ten years were marked for the present 
study. All relevant morphological traits and growth parameters for the 
identification of the available landraces including the local name were 
recorded. Data on stand structure (density within 9 m2 plot and number 
of recruited culms), along with DBH and height were documented. 

2.3. Data analysis 

Qualitative data from the visual observations, information from 
Focused Group Discussions (FGD) and Key Informants Interview (KI) 
were compared using descriptive analysis. The quantitative data for 
DBH, height, number of nodes, internode length etc. were analyzed 
using SPSS version 20 to identify variability among the landraces. Cla
distic analysis was performed to identify hierarchical clustering of the 
similar landraces in the same cluster. Principal component analysis was 
also carried out to identify the most significant influencing factor 
affecting variability among the highland bamboo landraces. 

3. Results and discussion 

3.1. Ethno-taxonomic classification traits used for bamboo landraces 

In the bamboo-growing highland districts of Amhara, Oromia, 
Sidama and SNNP regional states, during the field survey of bamboo 
plantations and small holder bamboo lots, growers and processors used 
morphological traits for the identification and ethno-description of 
different landraces. The main traits used as parameters were the number 
of nodes per culm, internode length, culm colour, and features of the 
nodal region (presence or absence of protrusions on the culm node such 
as the aerial roots), culm sheath ring and shape on the young culms, and 
the tendency for culms to resist splitting. Results from the survey are 
presented by the district where the identification and description of 
landraces were carried out using farmers’ knowledge and expert ob
servations based on the agreed upon morphological traits. 

3.1.1. Characteristics of highland bamboo landraces in Ethiopia 
Samples of 24 landraces from eight administrative districts of four 

main highland bamboo-growing regions (Table 1) in Ethiopia were 
described for their aboveground growth characteristics. 

3.1.2. Banja District 
In Banja District of the Amhara Region, farmers were acquainted 

with three types of bamboo landraces in their area. These are named 
Qeyo (the red), Tikuro (the dark) and Zingurgur or Zeger (green culm with 
yellowish strips) (Fig. 2. Farmers planted either in their home garden or 
on farm boundaries, preferring Tikuro over Qeyo due to the better 
working properties (ease of splitting and flexibility for weaving) and 
massive shoot production behaviour in bamboo forest stands. In addi
tion to these characteristics, the Tikuro landrace has higher market de
mand, which enables growers to reap financial benefits from selling the 
culms (Table 2; Fig. 2). 

3.1.3. Machakel District 
We found that two highland bamboo landraces, namely Tifro and 

Wolele, are found in home gardens and on the borders of farmlands in the 
study area. All respondents mentioned that they plant any one or both 
landraces in their holdings. Most of the households (76.70%, n = 30) 
preferred to plant Tifro in farmland and Wolele in home gardens (Table 3;  
Fig. 3). According to the respondents, Tifro is a more important and 
dominant bamboo landrace than Wolele in Machakel district, East Goj
jam Zone. Tifro is morphologically characterized by rough and large- 
sized culms, and it is rigid and difficult to split while working to pro
duce different types of household furniture. The culms are yellow when 
mature, and have the characteristic tough aerial rudimentary roots in 
each node that gives the landrace the name ’’Tifro". Many described it as 
having strong culms but it is highly susceptible to insect pests (Fig. 3A). 
In the local market, Tifro culms are more preferred than Wolele for their 
strength. Nevertheless, culms from the Wolele landrace also find uses 
since they have a smooth surface, and are flexible and easy to split 
(workable and easy to weave into baskets, mats and shelves). The culms 
are yellowish at maturity and, similar to Tifro, are highly resistant to 
insect damage (Fig. 3B). 

3.1.4. Chencha Zuria District 
During the field survey, five landraces were recognized in the 

Chencha District, namely Lodo, Tsarzo, Lala, Solko and Na’a (Fig. 4). All 
respondents mentioned that they planted one or more of the landraces 
either in their farmland or home gardens. Respondents indicated that 
Tsarzo, Lala and Lodo are the preferred landraces, in that sequence, 
followed by Solko and Na’a. 

Farmers preference for Tsarzo was related to its mechanical strength 
and durability (resistance to damage by boring insects) when compared 
to the other landraces. Lala grows faster, produces more culms per unit 
area, and is suitable for processing into multiple types of products. 

Table 1 
Number of characterized landraces in eight districts of respective regions.  

Region Zone District Relative 
location 

Number of 
described 
landraces 

SNNPR Gurage Gumer Southern 
Ethiopia  

3 

SNNPR Gamo Chencha Southern 
Ethiopia  

5 

South Western 
Ethiopia 

Sheka Masha Southern 
Ethiopia  

3 

Sidama - Hula Southern 
Ethiopia  

2 

Sidama - Arbegona Southern 
Ethiopia  

5 

Amhara Awi Banaja Northwest 
Ethiopia  

3 

Amhara West 
Gojjam 

Machakel Northwest 
Ethiopia  

2 

Oromia Jimma Seka- 
Chekorsa 

Southwest 
Ethiopia  

1 

Total  24 

Note: SNNPR – Southern Nations, Nationalities and People’s Region 
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Growers also obtain higher market price when selling the culms. Lodo 
has a thicker inner flesh wall, and as with Lada yields more culms per 
unit area (higher productivity). These are processed into multiple 
products with good market value (Table 4). 

3.1.5. Hula District 
We found two landraces in the Hula District of Sidama Region, 

namely Hinkonota and Hinkonokita. The name “Hinkonota” in Sidama 
stands for the bamboo landrace that possesses nail like protrusions or 
dried up aerial roots on the nodes of the culm (Fig. 5). “Hinkonokita” 

stands for the bamboo landrace that has no protrusions on the culm node 
or can be described as having culms with smooth nodes. Growers and 
processors in the district preferred the Hinkonota landrace for its pro
ductivity, workability and strength (Table 5). 

3.1.6. Arbegona District 
In the Arbegona district of the Sidama region, five different landraces 

of highland bamboo were identified from the descriptions given by 
farmers and processors (Table 6; Fig. 6). The observed landraces were 
Ganticha, Midasho, Sella, Shosharqa and Thilla. Among these, Midasho, 
Ganticha and Sella were the most favoured, ranked from 1 to 3, respec
tively. Their higher preference was based on their higher biomass pro
duction, preference in the market and the related better income 
generation. The landraces were similar ranked in farmland. Midasho is 
widely grown in Arbegona District for its culm productivity per unit 
area, and its favoured use in house construction, fencing, household 
furniture and for its workability while being processed into different 
products. 

Thilla resembles Hinkonota (Tirsyalew) from the Hula District and 
Na’a from the Chencha District. Midasho resembles the Hinkonokita 
(Tirsyelelew) of the Hulla District. Sella, with its long and strong in
ternodes, resembles Tsarzo from the Chencha District (Fig. 4B; 6C). 

3.1.7. Gumer District 

3.1.7.1. Highland bamboo landrace characteristics in Gumer District. In 
the Gumer District of the Guraghe Zone, growers identified three types 
of highland bamboo landraces, namely Agadie, Benejie and Ankefuye. 

Fig. 2. Landraces found in Banja district: A) Tikuro, B) Qeyo, C) Zingurgur.  

Table 2 
Summary characteristics of the three landraces in the Banja district.  

Tikuro Qeyo Zingurgur  

I. Deep green culm when 
young and dark when 
mature  

I. Culm greyer when 
young compared to 
Tikuro.  

I. Yellow with green 
strips (Fig. 2C)  

I. Taller than Qeyo and 
Zingurgur  

I. Shorter culm height 
than Tikuro and 
Zingurgur  

I. Intermediate in culm 
height  

I. Intermediate culm 
diameter compared to 
the other two landraces  

I. Thinner culm diameter 
than Tikuro when 
planted on the same soil 
type  

I. Thicker culm 
diameter than the 
two other landraces  

I. Intermediate internode 
length  

I. Shorter internode length 
than Tikuro and 
Zingurgur  

I. Longest internode 
length  

A. Medium strength  A. Stronger than Tikuro, 
used for furniture 
making such as chairs, 
beds, shelves, tables etc  

A. More easily breaks 
than the other two 
landraces  

A. Has lower density of 
precocious nails 
(rudiments of aerial 
roots) at the node 
(Fig. 2A)  

A. Has strong nails 
(rudiments of aerial 
roots) compared to 
Tikuro at the node 
(Fig. 2B)  

A. No precocious nails 
(aerial roots)  

A. Easy to split, and 
mostly used for 
weaving and basketry  

A. Resists splitting (breaks 
down while splitting 
when dry)  

A. Intermediate 
resistance to 
splitting and 
fencing workability  

A. Easily attacked by 
termites compared to 
Qeyo  

A. Has better termite 
tolerance  

A. Easily attacked by 
termites  

I. Higher shoot 
production than Qeyo  

I. Has relatively lower 
shoot production  

I. Greatest shoot 
production potential 
per unit area  

A. Higher market demand 
than Qeyo and 
Zingurgur  

A. Intermediate market 
demand  

A. Has lower market 
demand  

Table 3 
Comparison of the landraces in the Machakel District.  

Tifro Wolele  

I. Yellow culm colour  I. Yellow culm colour  
I. Taller than Wolele  I. Shorter in height than Tifro  
I. Thicker in culm diameter than Wolele  I. Thinner culm diameter than Tifro  
I. Internode length is greater than 

Wolele  
I. Internode length is shorter but 

comparable with Tifro  
A. Not flexible/ rigid to bending. Rough 

and difficult to split when used for 
different household products  

A. Flexible (workable and easy to 
prepare for different household and 
marketable products  

A. Strong precocious nails  A. No precocious nails  
A. Resistant to insect pests  A. Highly susceptible to borers and 

powder-post insect pests  
A. Has high culm production potential  A. Comparable culm production to Tifro  
I. Preferred in the local market  I. Less preferred in the local market  
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Among the three landraces, Agadie was preferred due to its major use in 
the renowned Guraghe local house construction (Table 7). It was also 
more preferred in the market because of its value for construction. It 
grows densely and has thick culm diameters. It yields more per unit area, 
and produces more split culms in volume because of the larger culm 
diameters (Fig. 7). 

3.1.8. Masha District 
In the “South Western Ethiopia” Regional State, Sheko Zone, Masha 

District is known for its dense highland bamboo natural and planted 
forests. Farmers in the district were acquainted with three highland 
bamboo landraces, widely grown for different purposes; viz., Shimiti, 
Michi and Demamu (Table 8; Fig. 8). 

3.1.9. Seka-Chekorsa District 
This district is found in the southwestern part of Ethiopia in Ormia 

Regional State, Jimma Zone, Seka-Chekorsa District. Farmers in the 
district knew of only one landrace of highland bamboo, which was being 
grown for different purposes. They called this landrace Lemman (Fig. 9). 
The average culm DBH was 10.5 cm, average height 17.5 m and average 
internode length was 38.4 cm (Table 9). 

3.2. Aboveground growth characteristics 

The aboveground growth performance of bamboo landraces is usu
ally influenced by site conditions coupled with stand management and 
the genetic characteristics of the landraces. The average values for major 
aspects of the landraces were: DBH 5.39 cm, height 10.6 m and inter
node length 42.4 cm. Five of the 24 landraces, viz., Ganticha, Solko, 
Midasho, Wolele and Tifro attained higher than the mean values of 
aboveground growth characteristics for all the landraces (Table 9). The 
maximum mean values for DBH ranged from 5.4 cm (Hikonokita) to 
10.5 cm (Lemman); height from 10.9 m (Tsarzo) to 13.1 m (Lemman) and 
internode length from 43.2 cm (Ganticha) to 62.2 cm (Solko). Three 
landraces, namely Solko, Zingurgur and Tsarzo had the highest average 
internode lengths, i.e., 62.2, 52.0, and 50.3 cm, respectively. The 
landraces with above-average internode lengths were Na’a, Tifro, Solko, 

Agadie, Wolele, Midasho, Tikuro, Tsarzo, Ganticha, Lodo and Zingurgur 
(Table 9). 

The measured dendrometric values (DBH and height) for Shimit, 
Demamo and Michi grown on farmers’ fields in the Masha District of 
Sheka Zone, Southwestern Ethiopia Region, were the lowest, which 
could be ascribed to genetic factors, poor management of the bamboo 
stands and/or site conditions. Despite the growing site characteristics 
and poor management at the Masha site, relatively higher mean values 
were recorded for internode length. 

3.3. Cladistic analysis of the landraces 

Based on the morphological and growth characteristics such as DBH, 
internodal length, features of the nodal area and culm colour, the cla
distic analysis indicated three clusters of highland bamboo landraces. 
Analysis of similarity (ANOSIM) indicated the presence of sufficient 
dissimilarity (>51%) among cluster groups of bamboo landraces 
(R=0.58, p = 0.001). The “height” in the “y” axis denotes the distance 
(or dissimilarity) among cluster groups (Fig. 10). Solko, Zingurgur, 
Tsarzo, Lemman, Lala, Wolele, Agadie, Midasho and Lodo formed one 
cluster and Ganticha, Naa, Tifro, Hikonota, Shosharqa, Michi and Keyo 
form the second cluster of landraces. The remaining landraces, Ankefuye, 
Demamo, Sella, Thilla, Benejie, Tikuro, Shimit, and Hikonokita, formed a 
third cluster. The second cluster of highland bamboo landraces had 
conspicuous nodal nail-like protrusions or hardened aerial roots, a dense 
branching habit with massive leaf biomass production, and often broke 
at the nodes while splitting for working into different products. The 
principal component analysis (Fig. 11) also showed that the nodal area 
appeared to have the highest variance contribution (27%), followed by 
DBH. Culm colour had the least contribution to the landrace variability. 

3.4. Production and promotion constraints 

The constraints in the production of bamboo culms affected the yield 
and market promotion in almost all studied areas. There was similarity 
in production constraints among sites. In Chencha District, farmers 
mentioned that a shortage of land, damage to emerging shoots by 

Fig. 3. Landraces Tifro (A and B), and Wolele (C), found in Machakel District, east Gojam Zone, Amhara Region.  
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porcupines, monkeys, and mole rats, a shortage of labour, moisture 
stress in some years with prolonged dry spells, competition for growth 
resources with associated crops and the lack of market avenues and 
market information as important production constraints (Table 10). 
Farmers from Machakel District also prioritized land shortage (53.3%) 
as the main production constraint, followed by market information. 

3.5. Suitability of highland bamboo landraces for different applications 

Bamboo has many uses for local communities in different parts of 
Ethiopia, mainly in construction (flooring and roofing), indoor utensils, 
young shoots for food, green leaves for animal fodder, leaf litter as a mud 
fixer in local house-plastering, the culms for fabrics, fuel, charcoal etc. 
(Yohannes et al., 2019; Melaku, 2017). Because of its properties such as 
elasticity, wood-like strength, elegance, and light weight, bamboo has 

Fig. 4). Distinct landraces of highland bamboo in the Chencha District, Gamo Zone, as described by knowledgeable farmers: Plate A) Lodo, B) Tsarzo, C) Lala, D) 
Solko, E1) Na’a with nail like protrusions on the node, E2) Na’a with tufted massive branches. 

Table 4 
Characteristics of highland bamboo landraces found in the Chencha District, Gamo Zone, SNNPR.  

Lodo Tsarzo Lala Solko Na’a  

I. Yellowish - green  I. Yellowish brown  I. Yellow with green strips  I. Yellowish brown  I. Greenish  
I. Slightly taller than Lala but shorter 

than the other three landraces  
I. Intermediate in height  I. Shortest of the four landraces  I. Taller than the other 

four landraces  
I. Intermediate in height 

compared to the other 
landraces  

I. Comparable with Lala but thinner 
than Na’a  

I. Smaller in culm DBH compared 
to the other four landraces  

I. Comparable with Lodo but 
thinner than Na’a  

I. Culm DBH greatest of 
the five landraces  

I. Intermediate in culm DBH  

I. Internode length slightly longer 
than Lala  

I. Next to Solko with longer 
internode length  

I. Internode length is the 
shortest of the five landraces  

I. Longest internode 
length  

I. Intermediate internode length  

A. No precocious nails  A. No precocious nails  A. No precocious nails  A. No precocious nails  A. Strong precocious nails  
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emerged as a significant material for construction in different parts of 
the world, including India, South America, Africa, and some parts of 
Asia (Rashmi et al., 2022). Bamboos have many important benefits and 
uses, both as standing plants and as a harvested resource. 

In all the study districts, highland bamboo growers have had a cul
ture of harvesting and utilizing bamboo culms for different purposes. 
The number of culms harvested and used per household per year varies 
from household to household and from district to district. This could be 
attributed to the size of the landholding of a household and the pro
ductivity of the landrace, which is usually, influenced by the climate of 
the area and the growing site soil conditions of the district. In Banja 
District, the study revealed that bamboo growers harvested on average 

511 culms per year, although this number varied from a minimum of 40 
to a maximum of 5000 culms per year. In contrast, in Arbegona District, 
the average number of culms harvested per household per year was 711, 
and varied from 200 to 3000. These figures varied from district to dis
trict depending on management applications by the owners, as well as 
the growing sites, landholding size, and the productivity of the 
landraces. 

In Banja District, most of the respondents (63.3%, n = 30) were 
selling mature culms to local bamboo processors either by the processors 
going to the villages of bamboo growers to purchase at farm gate prices 
or the growers taking the bamboo culms to the nearby village markets. 
The greater proportion of growers do not process or produce bamboo 
products on their own. The remaining 37.7% of bamboo growers were 
producing local products such as woven bamboo mats, tables, chairs, 
shelves, and baskets from harvested culms. In contrast, in Machakel 
District, most of the respondents (60%) were utilizing bamboo culms in 
raw (round) form rather than processing them into other local products. 
However, 40% of the respondents mentioned that they were processing 
local products from bamboo culms. 

This study revealed the existence and utilization of different bamboo 
landraces for several purposes by the community in the study areas. For 
example, in Banja District, the top five reported purposes of planting 
bamboo landraces were for house construction, fencing, and woven 
bamboo products, for processing household utensils and income gen
eration. According to the respondents, there were differences in the 

Fig. 5. ) A) Hinkonota (nodes with nails) young culm, B) Hinkonota (mature culm node with nails), and C) Hinkonokita (with no nails) or culms with smooth node.  

Table 5 
Characteristics of highland bamboo landraces in the Hula District.  

Hikonokita Hikonota  

I. Culm green  I. Yellowish green culm  
I. Slightly taller culms than Hikonota  I. Slightly shorter than Hikonokita  
I. Greater culm diameter than Hikonota  I. Smaller culm diameter than Hikonokita  
I. Internode length greater than 

Hikonota  
I. The internode length is shorter than 

Hikonokita  
A. Good workability and greater 

strength than Hikonota  
A. Lesser workability and strength 

compared to Hikonokita  
A. No precocious nails  A. Has strong precocious nails  
A. Highly productive per unit area  A. Less productive than Hikonokita  

Table 6 
Characteristics of the highland bamboo landraces in the Arbegona District.  

Ganticha Midasho Sella Thilla Shosharqa  

I. Culm yellowish-green when 
mature (Fig. 4A)  

I. Culm yellowish brown 
when mature  

I. Yellowish brown culm  I. Culm yellowish brown  I. Culm greenish  

I. Height comparable with 
Shosharqa  

I. Intermediate in height 
compared to the other 
landraces  

I. Shortest of the five 
landraces  

I. Only taller than Sella  I. Height is comparable with 
Ganticha and greater than the 
other landraces  

I. Culm DBH greater (Fig 6A1,2) 
than other land races  

I. Culm DBH comparable to 
Shosharqa  

I. Smallest culm diameter 
of the landraces  

I. Culm DBH greater than Sella but 
smaller than Midasho  

I. Culm DBH comparable with 
Midasho  

I. Internode length slightly lower 
than Midasho  

I. Internode length longer 
than in the other landraces  

I. Internode length slightly 
shorter than Shoshorqa 
(Fig. 6C)  

I. Shorter internode length 
compared to other landraces  

I. Intermediate in internode length, 
but slightly longer than Sella  

A. The nodal hook-like protrusion 
shedding through time, and 
become partly hookless  

A. Hookless/smooth node 
without nail-like struc
tures (Fig. 6B1)  

A. No precocious nails  A. Strong hooked /nail like 
protrusions on the node but less 
precocious than Na’a (Fig. 6 D1)  

A. Nodes have rudimentary nails 
(aerial root protrusions are 
dropped with time (Fig. 6 E2)  
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preferences and utilization of different highland bamboo landraces for 
various products and purposes, despite the existence of some similarities 
in their characteristics. Based on the household interviewees and group 
discussion, respondents in Machakel District mentioned that the land
race Tifro is more preferred for house construction, fencing, chicken 

coops, and woven bamboo products. The Wolele landrace is more 
important for the production of woven local products such as akenbalo, 
tirar, qimba and mesob. In the Gumer District of the Guraghe Zone, the 
Ankefuiye landrace is preferred for fencing, whereas Agade is preferred 
and used for house construction, fencing, Enset processing/ 

Fig. 6. Highland bamboo landraces found in the Arbegona district of the Sidama Region: A1) Ganticha productive stand, A2) Ganticha with detaching nails, B1) 
Midasho young culm with shedding nodal nails, B2) Midasho mature culm with smooth nodes, C) Sella with long culm internodes, D1) Thilla culm, D2) Thilla with 
dense branching, E1) Shosharqa with rudimentary nails E2) Shosharqa with long internode. 
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decorticating tool, woven local house doors and for inner walls of local 
houses. 

In Chencha Zuria District, the Tsarzo landrace among others is more 
preferred for house construction and local bed manufacturing as it is 
stronger and more durable than other landraces. In Arbegona District, 
farmers use the five landraces namely, Ganticha, Midasho, Thilla, Sella 
and Shosharka for different purposes. For example, Ganticha is preferred 
for fencing and house construction. Sella is also used for house con
struction, particularly for roofing, as it is resistant to powder post beetle 
damage. Nevertheless, Midasho is preferred for income generation as it 
has a larger and more marketable culm size. 

In general, farmers traditionally used the landraces for various ap
plications based on the properties of the landraces and evidence on their 
suitability for different uses. However, bamboo industries utilize the 
resources without recognizing the variations between the landraces. 
There is a need to conduct investigations focusing on the mechanical 
properties of the landraces while characterizing their suitability for 
different applications, as there may be anatomical and mechanical dif
ferences. Future research should also focus on recommendations for the 
preferred use of specific landraces. 

4. Conclusion 

This study of highland bamboo ethno-taxonomy has revealed the 
presence of a number of highland bamboo landrace in Ethiopia based on 

their dendrometric and morphological traits. From Amhara, Oromia, 
Southern Nations Nationalities and Peoples’ Region, South Western 
Ethiopia and Sidama Regions, eight districts were studied for the pres
ence and description of highland bamboo. The districts all had a long 
tradition of growing highland bamboo. About 24 landraces were iden
tified and described, with some distinct morphological differences and 
traditional uses. However, morphological similarities among landraces 
were also observed besides the overlapping descriptions of the use cat
egories. The results of a cladistic analysis based on morphological traits 
divided highland bamboo landraces in Ethiopia into three clusters. The 
landraces Solko, Zingurgur, Tsarzo, Lemman, Lala, Wolele, Agadie, Mid
asho and Lodo form one cluster and Ganticha, Na’a, Tifro, Hikonota, 
Shosharqa, Michi and Keyo form a second cluster of landraces. The 
remaining landraces, Ankefuye, Demamo, Sella, Thilla, Benejie, Tikuro, 
Shimit, and Hikonokita, form a third cluster. A principal component 
analysis revealed that the characteristics of nodal areas had the highest 
variance contribution (27%), followed by DBH. 

Landraces widely grown for the market include, Lala and Lodo from 
Chencha, Hinkonokita from Hula, Midasho and Ganticha from Arbegona, 
Shimiti and Demamu from Masha, and Agade from the Gumer District, 
Guraghe Zone. The “Tsarzo” landrace from Chencha, with its long 
internode length and strength similar to “Sella” from Arbegona, is widely 
preferred for erecting the skeletal foundations of the traditional bamboo 
houses in these districts. Based on the preferences of knowledgeable 
local bamboo processors and the qualities of the landraces seen in each 
of the specific sites, we recommend that landraces such as Lala, Lodo, 
Tsarzo, Hinkonokita, Sella, Midasho, Ganticha, Shimiti, Demamu, Tikuro 
and Agade be widely promoted in new areas in the highlands so that 

Table 7 
Description of the highland bamboo landraces Agade, Beneje and Ankafuye from 
the Gumer District of the Gurage Zone, SNNPR.  

Agadie Benejie Ankafuye  

I. Culm yellow  I. Culm greyish green  I. Culm yellow  
I. Taller than the other two 

landraces  
I. Intermediate in 

height  
I. Shorter than the 

other two landraces  
I. Greater culm DBH than 

Benejie or Ankafuye  
I. Intermediate in culm 

DBH  
I. Culm DBH less than 

Agadie or Benejie  
I. Internode length longer 

than the other two 
landraces  

I. Intermediate in 
internode length  

I. Internode length 
shorter than the 
other two landraces  

A. No precocious nails  A. No precocious nails  A. No precocious nails  
A. High-yielding landrace 

(double yield) compared 
to others; produces more 
re-sprout shoots annually  

A. Medium yielding 
per unit area 
compared to Agade  

A. Low yielding 
compared to Benejie  

A. Used for furniture, fodder, 
and income generation  

A. Preferred for local 
broom production;  

A. Preferred use is for 
fencing  

Fig. 7. Highland bamboo landraces described by knowledgeable farmers in the Gumer District, Gurage Zone, SNNPR: A) Agadie, B) Benejie, C) Ankafuye.  

Table 8 
Characteristics of highland bamboo landraces in the Masha District.  

Shimiti Michi Demamo  

I. Pale-green culms  I. Pale-green culms  I. Yellowish green culms  
I. Taller than Michi or 

Demamo  
I. Intermediate in 

height  
I. Shorter than Shimiti or 

Michi  
I. Greater culm DBH than 

Michi or Demamo  
I. Culm DBH 

comparable to 
Demamo  

I. Culm DBH comparable 
to Michi  

I. Intermediate internode 
length compared to 
Michi and Demamo  

I. Internode length 
longer than Shimiti 
or Demamo  

I. Internode length 
shorter than in the 
other two landraces  

A. Culm smooth with no 
nodal nail like 
protrusions (Fig. 8A)  

A. Culm nodes with 
strong nail-like 
protrusions;  

A. Culms medium in size 
with detaching nodal 
nail-like protrusions  
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wood-based industries will be able to produce quality end products. We 
also suggest that genetic variability be checked through standard pro
cedures so that our findings can be verified for specific landraces and 
different geographic locations. 

The agroecology and the range of altitudes where highland bamboo 
grows across the country is similar, having the following common pa
rameters: altitude (2300–3500 m.a.s.l.) receiving higher amounts of 
rainfall (above 800 mm) annually, cool climate as low as 6 ◦C to high as 
30 ◦C, and slightly acidic soil (pH 5–6). Therefore, we recommend that 
landraces from different growing regions be collected and planted in at 
least three regions for their growth performance to be analyzed and to 
ensure genetic conservation. 

Fig. 8. Bamboo landraces from the Masha District, Sheko Zone, South-West Ethiopia Regional State.: A) Shimiti, B) Michi, C) Demamo.  

Fig. 9. The Lemman landrace found in the Seka-Chekorsa District, Jimma Zone, 
Oromia Regional State. 

Table 9 
Above ground growth characteristics of highland bamboo landraces in different 
zones of Ethiopia.   

Culm DBH 
(cm) 

Culm height 
(m) 

Internode length 
(cm) 

Name of landrace Mean +SD Mean +SD Mean +SD 

Seka-Chekorsa District, Jimma Zone, Oromia Region 
Lemman 10.5+ 0.72 17.5+ 1.2 38.37+ 6.4 
Arbegona District, Sidama Region 
Ganticha 8.2 + 0.8 13 + 1.11 43.2 + 8.1 
Shosharqa 7.2 + 1 13.6 + 0.85 41.6 + 6.9 
Midasho 6.9 + 0.9 12.6 + 1.84 44.3 + 6.7 
Thilla 5.7 + 1.2 11.5 + 2.1 36.6 + 5.6 
Sella 4.5 + 0.6 10.6 + 1.22 39.4 + 5.3 
Gummer District/ Gurage Zone, SNNPR 
Agadie 7 + 1 14 + 2 46 + 4 
Benejie 6 + 1 12 + 1 41 + 5 
Ankefuye 3 + 0 7 + 1 24 + 2 
Chencha District, Gamo Zone, SNNPR 
Na’a 6.9 + 0.7 10 + 0.9 49 + 4.5 
Lala 5.6 + 0.6 8.6 + 0.7 41 + 3.2 
Tsarzo 4.98 + 0.45 10.86 + 1.2 50.25 + 4.4 
Lodo 5.5 + 0.7 9.3 + 1.2 43.8 + 3.6 
Solko 8.56 + 0.49 14.92 + 0.31 62.18 + 5.13 
Machakel District, West Gojjam Zone, Amhara Region 
Wolele 5.05 + 0.24 11.52 + 0.31 44.77 + 1.15 
Tifro 6.16 + 0.18 13.12 + 0.51 46.27 + 0.93 
Hula District/ Sidama Region 
Hikonokita 5.4 + 0.6 12.2 + 2.4 37.6 + 7.2 
Hikonota 5 + 0.8 11.9 + 2.6 36.8 + 6 
Banja District, Awi Zone, Amhara Region 
Tikuro 4.6 + 0,6 12.5 + 1.3 43.6 + 4.7 
Zingurgur 5.2 + 9.7 11.2 + 0 52 + 6.1 
Qeyo 3.7 + 0.8 10.4 + 2.6 39 + 6.7 
Masha District, Sheka Zone, Sowth Western Ethiopia Region 
Shimiti 2.82+ 11 11 ± 1 40.5+ 3.9 
Demamo 2.17+ 8.5 8.5 ± 0.5 35.43+ 4.85 
Michi 2.13+ 10.5 10.5 ± 2.5 41.33 + 3.7 
Average of all 

landraces 
5.39 10.64 42.42  
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Fig. 10. Hierarchical clustering of the bamboo landraces based on dissimilarity matrix of Euclidean distance for the scaled morphological data.  

Fig. 11. The principal component analysis (PCA 1 & PCA 2) for the contributions of morphological and growth characteristics towards the variability of the 
bamboo landrace. 
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