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Abstract: Study was under taken on four bamboo species: Dendrocalamus hamlitonii, 
Dendrocalamus memebranceous, Guadua amplexofolia and Oxythenantera abyssinica at Mechara 
Agricultural research center to evaluate their adaptability. The experiment was laid out in RCBD with 
three replications. The selected bamboo species had no problem on survival and adaptability at study 
area except some growth variation and the outcome had a significant value at (p<0.05) between 
treatment’s parameters. Mean value of Dendrocalamus hamlitonii specie was showed high difference 
and followed by Dendrocalamus membracias that in number of new emerging bamboo shoots, root 
collar diameter of the emerging shoots, Culm diameter, Culm height, lower internodes length, middle 
internodes length, upper internodes length and number of nodes except number of bamboo seedling 
survives in first year whereas, Guadua amplexofolia mean values revealed lowest almost all growth 
parameters except number of bamboo seedling survives in first. On the other hand, Guadua 
amplexofolia showed the higher mean value than Oxytenanthera abyssinica, with the number of 
seedling survived in first year, number of new emerging shoots, root collar diameter of the emerging 
shoots and Culm diameter. On the contrary side; Oxytenanthera abyssinica was showed higher 
mean value than Guadua amplexofolia only with Culm height, lower internodes length, middle 
internodes length, upper internodes length and number of nodes. With this fact, we have 
recommended Dendrocalamus hamlitonii, Dendrocalamus memebranceous and Oxythenantera 
abyssinica in the order of first, second and third order respectively. Generally, the study under 
Mechara and related agro ecology, we advocate these adapted species for further economic and 
livelihood benefits for different stakeholders. 
Keywords: Lowland Bamboo; Guadua amplexofolia; Oxythenantera abyssinica; Dendrocalamus 
hamlitonii; Dendrocalamus memebranceous. 
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INTODUCTION 
 

Bamboo is a multipurpose plant and giant 
grass with great ecological safeguards and vital 
economic values from subsistence to 
commercial food (young shoots contains 
vitamin, carbohydrate, fat and protein), building, 
medicine and furniture. Bamboo is also a 
perennial, woody-stemmed grass and usually 
hollow and semi-solid to solid culms with distinct 
nodes and internodes, rhizomes and branches. 
Bamboo has many utilities which are expanded 
to new industries and products in worldwide. 

Growing of bamboo is gratifying for whatever 
end product anyone wants it for requires less of 
time, money and effort. Large scale growing of 
bamboo is desirable, in a small-scale farm and 
yet become successful too because of incite 
worldwide attention as a versatile plant with 
multifarious uses (Rojo et al., 2000). Bamboo 
protects the environment and cleanses the air 
we breathe. Bamboo stands release 35% more 
oxygen than equivalent stands of trees. Some 
bamboo can sequester up to 12 tons of carbon 
dioxide from the air per hectare. It can also lower 
light intensity and protects man against 
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ultraviolet rays. Bamboo is a good soil 
conservation plant. With its widespread root 
system; it can provide an effective erosion 
control, sustains riverbanks and serves as good 
windbreaks. 

There are over 1,500 species of bamboo 
(Sharma, 1980) and Africa alone has 43 species 
(Kigomo, 1988). Ethiopia is one of the most 
endowed countries in area coverage of natural 
bamboo forest of the country that estimated to 
have about 1 million ha in western and southern 
part of the country, which is about 7% of the 
world total and 67% of the African bamboo forest 
areas (Embaye, 2000). Bamboo is versatile 
plant with a very short and fast growing cycle on 
this planet that some species can grow up to 1 
meter per day. This growth pattern makes it 
easily accessible in a minimal amount of time 
and therefore can be harvested in 3-5 years 
versus 10-20 years most soft woods. Its size 
ranges from short to towering culms of 9-30 m. 
Bamboo is a high yield renewable natural 
resource for agro-forestry and engineering 
based products and renewal of sullied lands. 
Even though Ethiopia is one of the most artistic 
countries in having huge coverage of bamboo 
resource in Africa, the country has narrow 
genetic diversity only has two species: Yushania 
alpine (High land) and Oxytenanthera 
abyssinica (Lowland). With these 2 species, it is 
very difficult to secure constant supply of 
bamboo raw material for multifarious uses if 
those might be faced with unconditional 
pathogens. In addition, the most puzzling aspect 
of the bamboo life cycle is its flowering 
behaviour. The flowering in bamboos is 
extremely amusing event because, most of the 
species flower either gregariously or 
intermittently only once every 60 to 120 years 
and this is not all, bamboos are monocarpic, i.e. 
they flower only once, set seeds and then die. 
Worldwide including Ethiopia, death in large 
populations of bamboo is a cause of distress due 
to ecological, social and economic crises that 
set forwards without appreciating its economic 
return due to lack of scientific information (John 
and Nadgauda, 2002). 

Oxytenanthera abyssinica is lowland bamboo 
of Ethiopia which is a clumping (sympodial) type 
with solid Culm at maturing age, an average 

Culm diameter of 5 cm and 7 m high and one of 
fast-growing species that has potential in 
improving the livelihood of people. This species 
grows at an elevation of between 800 to 1800 m 
above sea level. Despite the fact that; 
Oxytenanthera abyssinica is widely distributed 
in lowland areas of the country, it has been 
facing with distress problems from both 
manmade and natural bases. It has immense 
potential in reducing carbon dioxide that is 
blamed for environmental Pollution and the most 
valuable species for ecological sustain. Bamboo 
in Ethiopia, it is a millennium golden grass that 
contributes to government vision of getting itself 
in the list of the middle-income countries of the 
world in about the forth coming two decades by 
boosting the income of farmers. It has 
considerable potential to the socioeconomic 
development and environmental protection 
(Baghel et al., 1998; Kumar et al., 1998; Perez 
et al., 1998). Commonly in Ethiopia and 
particularly in Hararghe; as population size is 
increased, deforestation and land degradation 
problems have been gradually aggravating. 
Therefore; this study was designed to introduce 
adaptable bamboo species for economic and 
environmental improvements for small farm 
holders. 
 

EXPERIMENTAL 
 

Description of the Study Area 
The trial was conducted at Mechara Agricultural 
Research Center (on station). The center is 
located at 431 Km west of Addis Ababa. The 
altitude is 1780m a.s.l. Rainfall pattern in the 
area is bi-modal; kiremt rainy season (June, 
January, August and September) and belg rainy 
season (February, March, April and May).  
Average annual rainfall amount is 1145 mm. 
High amount of rainfall is received in the April 
(l188 mm) and May (1395 mm) during the belg 
rainy season whereas high amount of rainfall is 
received in the month of July (1180 mm) and 
August (1462 mm) in the kiremt rainy season. 
Mean annual temperature is 21°C with mean 
annual minimum temperature of 13°C and 
maximum 27°C (Mechara agricultural research 
center, meteorological station 2009-2017 
intervals) Figure 2. Soil of study area is 
dominantly reddish brown Nitosols. They are 

Oct. Jour. Env. Res. Vol 7(3): 087-092 
088



Diriba et al., 2019; Adaptation and Growth Performance of Lowland Bamboo Species in West Hararghe, Mechara On 
Station 

 

generally clay dominated and are characterized 
by low available phosphorous with a pH ranging 
from 5.3 to 6 in surface soils (Dawit and 

Legesse, 1987). The vegetation cover of the 
area is woodland and open wooded grassland 
types.

 
 
 
 
  
 
 
 

 
  

  

 

 
 

  
 

Figure 1. Map of the Study Area 
 

 

Figure 2. Nine years (2009-2017) Mechara Agricultural Research Center, meteorological station data 

 
Treatments and Experimental Design 
The experiment was arranged with Randomize 
Completely Block Designed (RCBD) in 3 
replications. All treatments were assigned to all 
replication. The distance between blocks and 
plots was 3 m. On the other hands, the space 
between each plant was 2 m and the plot size 
was 7 x 4 m2 with a total of 6 plants per plot and 
72 total plants. Over all plantation area was 
666m2 that 37m x 18m. As a treatment 4 lowland 
bamboo species were studied: Oxytenanthera 
abyssinica, Guadua amplexofolia, 
Dendrocalamus hamlitonii and Dendrocalamus 
memebranceous. Oxytenanthera abyssinica 
seed was collected from Assosa Agricultural 

Research Center, in Benishangule Gumuze 
regional state while the rest 3 species were 
collected from Debrezeyit Agricultural Research 
Center. 
 

Data Collection 
Trial was carried out at Mechara Agriculture 
Research Center from 2013 to 2016 interval. On 
the subject of adaption and growth performance 
matter, the collected data were: number of 
Bamboo seedling survival in first year, Number 
of new emerging bamboo shoots, Root collar 
diameter of the emerging shoots, Culm 
diameter, Culm height, Lower Internodes length, 
Middle Internodes length, Upper Internodes 
length and Number of nodes per plant. 
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Data Analysis 
The collected data were analyzed with analysis 
of variance (ANOVA) following the General 
Linear Model (GLM) procedure using SAS 
statistical software of 91.3 versions. The 
important variation, mean separation using LSD 
was conducted at 5 % significance level.  
 

RESULTS AND DISCUSSION 
 

Number of Bamboo Seedlings Survived  
The present study indicated that the mean value 
of the given parameters that number of Bamboo 
seedlings survived in the first year Guadua 
aplexifolia and Dendrocalmus membracias 
performed highest (Table 1). During the three 
years trail periods Dendrocalmus hamletonii 
performed highest while Oxytenanthera  
abyssinica  the least (Table 1). 
 

New Emerging Number of Bamboo Shoots 
Based on the analysis results of the three years 
data Dendrocalamus hamlitonii bamboo species 
revealed a highest mean value on the number of 
new emerging shoots followed by 
Dendrocalmus Membracias, Guadua aplexifolia 
and Oxytenanthera abyssinica (Table 1). The 
mean value of Dendrocalamus hamlitonii 
bamboo species on the number of emerging 
bamboo shoots was greater than that of 
Dendrocalmus membracias by 6.89%, Guadua 
aplexifolia by 7.67%, and Oxytenanthera 
abyssinica by 17.33%. This result is similar with 
the report from Bako Agricultural Research 
Center, 2016; which shows higher shoot 
emerging for Dendrocalamus hamlitonii. 
Guadua aplexifolia and Dendrocalmus 
membracias species were showed a good 
performance in emerging new shoots next to 
Dendrocalamus hamlitonii. Whereas, 
Oxytenanthera abyssinica species was revealed 
a lowest performance in emerging new shoots 
(Table 1). 
 

Root Collar Diameter 
The highest mean value was observed from 
Dendrocalmus Hamletonii, that followed by 
Dendrocalmus Membracias and Guadua 
aplexifolia, while the least mean was recorded 
from Oxytenanthera abyssinica. Dendrocalmus 
Hamletonii mean greater than that of 
Dendrocalmus Membracias, Guadua aplexifolia 

and Oxytenanthera abyssinica by 0.82%, 0.89% 
and 1.62%, respectively (Table 1). This may be 
based on the growth performance and 
adaptability of the species. 
 

Culm Diameter 
The mean value of Culm diameter showed high 
significant difference at (p<0.05) level between 
a given treatment. The highest mean was 
observed from Dendrocalmus Hamletonii 
species that followed by Dendrocalmus 
Membracias and Guadua aplexifolia, while the 
least mean was recorded from Oxytenanthera 
abyssinica. Dendrocalmus Hamletonii mean 
greater than that of Dendrocalmus Membracias, 
Guadua aplexifolia and Oxytenanthera 
abyssinica by 0.47%, 1.24% and 1.89%, 
respectively (Table 1). 
  

Culm Height 
The result of this study indicated 
Dendrocalamus hamlitonii highest mean value 
of culm height. While Guadua amplexofolia 
showed the least mean of Culm height. The 
mean of Dendrocalamus hamlitonii was greater 
than that of Dendrocalmus Membracias, 
Oxytenanthera abyssinica and Guadua 
aplexifolia by .43%, 1.69 and 2.68%, 
respectively (Table 1). The result agreed with 
the report by Yared (2013) (unpublished) which 
shows higher Culm height for Dendrocalamus 
hamlitonii and lower Culm height recorded for 
Guadua amplexofolia.  
 

Lower, Middle and Upper Internode Length 
and Number of Node 
The mean value of a lower internodes showed 
significant difference at (p<0.05) level between 
treatments. The highest mean was observed 
from Dendrocalmus Hamletonii that followed by 
Dendrocalmus membracias and Oxytenanthera 
abyssinica, while the least mean was recorded 
from Guadua aplexifolia (Table 1). Based on the 
given parameter, Dendrocalmus Hamletonii 
mean was greater than that of Dendrocalmus 
Membracias, Oxytenanthera abyssinica and 
Guadua aplexifolia by 2.66%, 5.18% and 8.84%, 
respectively (Table 1). The mean value of Upper 
internodes length showed significant difference 
at (p<0.05) level between treatments. The 
highest mean was observed from Dendrocalmus 
Hamletonii species that followed by 
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Dendrocalmus Membracias and Oxytenanthera 
abyssinica, while the least mean was recorded 
from Guadua aplexifolia. Dendrocalmus 
Hamletonii mean greater than that of 
Dendrocalmus Membracias, Oxytenanthera 
abyssinica and Guadua aplexifolia by 1.36%, 
7.43% and 8.31%, respectively (Table 1). 

The mean value of the number of node showed 
high significant difference at (p<0.05) level 
between treatments. The highest mean was 
observed from Dendrocalmus Membracias 
species that followed by Dendrocalmus 
Hamletonii and Guadua aplexifolia, while the 
least mean was recorded from Oxytenanthera 
abyssinica. Dendrocalmus membracias mean 
greater than that of Dendrocalmus hamlitonii, 
Guadua aplexifolia and Oxytenanthera 
abyssinica by 4.63%, 9.64% and 10.11%, 

respectively (Table 1). The mean value of 
middle internodes length showed high 
significant difference at (p<0.05) level between 
treatments. The highest mean was observed 
from Dendrocalmus Hamletonii species that 
followed by Dendrocalmus Membracias and 
Oxytenanthera abyssinica, while the least mean 
was recorded from Guadua aplexifolia. 
Dendrocalmus Hamletonii mean greater than 
that of Dendrocalmus Membracias, 
Oxytenanthera abyssinica and Guadua 
aplexifolia by 2.93%, 5.28% and 11%, 
respectively (Table 1). Similar to this study 
report by Yared (2013) (unpublished) 
Dendrocalamus hamlitonii indicated highest 
internodes length Whereas, Guadua 
amplexofolia showed least internode length.

 

Table 1. ANOV Table of Treatments’ Value Based on the Given Parameters 
 

S. 
No. 

Treatment Parameters 

  NBSSFY 
(in No.) 

NENBS 
(in No.) 

RTCD 
(cm) 

CLMD 
(cm) 

CLMH 
(m) 

LRIND 
L(cm) 

MDIND 
L(cm) 

URIND 
L(cm) 

NOND 
(in No.) 

1. Dendrocalmus 
Hamletonii 

3b 28.11a 3.82a 3.30a 4.52a 19.20a 24.78a 19.00a 19.76a 

2. Dendrocalmus 
Membracias 

6a 21.22b 3.40a 2.83ab 4.09a 16.54b 21.85ab 17.64a 24.39a 

3. Guadua 
aplexifolia 

5a 20.44b 2.93a 2.06b 1.84c 10.36c 13.78c 10.69b 14.75b 

4. Oxytenanthera 
abyssinica 

4b 10.78c 2.20b 1.41c 2.51b 14.02b 19.50b 11.57b 14.28b 

LSD (0.05) 0.51 8.45 1.05 0.97 2.13 2.66 3.30 3.30 5.87 

CV% 5.69 21.27 17.09 20.23 32.92 8.86 8.28 10.89 16.06 

P-value 0.001 0.0142 0.0411 0.0124 0.0618 0.001 0.001 0.0015 0.0167 

Mean 5 19.9 3.1 2.4 3.24 15.03 20 14.7 18.3 

Note: (*Vertically meanvalues with the same letter are not significantly different). 
(*NBSSV –Number of Bamboo seedling survival in first year, NENBS - Number of new emerging bamboo shoots, 
RTCD - Root collar diameter in (cm), CLMD (cm) –Culm diameter in (cm), CLMH (m) –Culm height in meter (m), 
LRINDL - Lower internodes length in (cm), MDINDL -Middle internodes length in (cm), URINDL-Upper internodes length 
in (cm) and NOND- Number of node in number). 

 

CONCLUSION 
 

Bamboo plants’ grow is more miracle than 
any trees and starts to yield within a short 
period. This makes it to be more acceptable 
in making ever green environment in addition 
to soil and water conservation, and 
rehabilitation of degraded lands.  In this 
regard, we initiated adaptation study on four 
bamboo species. The selected bamboo 
species are well adapted and performed at 

Mechara as well as for all similar agro 
ecologies zones to be suggested. 
Dendrocalamus hamlitonii species were 
showed highest performance and followed by 
Dendrocalmus Membracias with growth 
parameters; number of new emerging 
shoots, root collar diameter of the emerging 
shoots, Culm diameter, Culm height, lower 
internodes length, middle internodes length, 
upper internodes length and number of 
nodes except number of bamboo seedling 
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survives in first year whereas, Guadua 
amplexofolia revealed lowest mean values in 
almost all growth. On the other hand, Guadua 
amplexofolia showed the higher mean value 
than Oxytenanthera abyssinica with the 
number of bamboo seedling survives in first 
year, number of new emerging bamboo 
shoots, root collar diameter of the emerging 
shoots and Culm diameter only. 
Oxytenanthera abyssinica was showed 
higher mean than Guadua amplexofolia only 
with Culm height, lower internodes length, 
middle internodes length, upper internodes 
length and number of nodes values. 
Generally, based on these results, we 
recommend that Dendrocalamus hamlitonii, 
Dendrocalamus memebranceous and 
Oxythenantera abyssinicain the first, second 
and third orders respectively. Guadua 
amplexofolia showed higher mean value in 
number of bamboo seedling survives in first 
year, number of new emerging bamboo 
shoots, root collar diameter of the emerging 
shoots, culm diameter and number of nodes 
than Oxythenantera abyssinica; in the 
contrary, Oxythenantera abyssinica showed 
higher mean value in Culm height, lower 
internodes length, middle internodes length 
and upper internodes length. However, 
Guadua amplexofolia performed least and 
failed to adapt.  
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