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Abstract: Identification of properties of soils is highly significant for crop productivity. Therefore, the objective
of this study was to assess properties of the soil samples collected from Bako, Ambo, Awash, Metehara and
Hamaressa areas. Surface soil samples (0-20 cm) were collected to analyze soil properties using standard
methods. The results showed that soil properties varied in the studied areas. The textures of the soil are sandy
loam, clay loam, sandy clay loam and loam. Organic carbon (OC) content of the soil ranged from low (0.54%)
to moderate (1.84%). Soil reaction varied from 5.42 (strongly acidic) to 8.44 (moderately alkaline). The available
phosphorus (P) contents of the soil ranged from low (5.65 mg kg ) to very high (39.96 mg kg ). Exchangeable1 1

potassium (K) varied among the studied areas. Exchangeable potassium ranged from low (0.20 cmol kg ) to1

very high (1.00 cmol kg ). Cation exchange capacity of the soils ranged from low (11 cmol kg ) to moderate1 1

(25 cmol kg ). Consequently, poorly managed cultivation deteriorate soil quality. Therefore, appropriate1

reclamation method should be applied for soils having low nutrient contents, low CEC, low OC and high soil
acidity to improve productivity.
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INTRODUCTION Properties of soil are complex, often non-linearly

In most developing countries, the economy is researches on soil properties have been conducted
primarily based on agricultural production [1]. Thus, around the world [9]. However, information on the
sustainable management of the agricultural resources properties of soils in selected parts of Ethiopia is limited.
such as soil provides the long-term benefits required for Therefore, the objective of this study was to assess
environmental health as well as for economic growth [2]. properties of soil in some selected parts of Ethiopia.
For this reason, recent interest in evaluating the quality of
soil resources has been inspired in Ethiopia [3]. MATERIALS AND METHODS

The physicochemical properties soils play important
roles in vegetation development. Soil texture and acidity Location and Description of the Study Area: The study
affects the absorption and accumulation of mineral was conducted in some selected parts of Ethiopia. These
elements  by  plants  and  thus  play  a  very  important parts include Bako, Ambo, Awash, Metehara and
role in vegetation establishment and development [4, 5]. Hamaressa. Bako is a town in central Ethiopia. Located in
Nutrients are important for plant growth. Nitrogen, the West Shewa Zone of the Oromia Region, on the
phosphorus and potassium are three macro nutrients highway between Addis Ababa and Nekemte, this town
which are required in large quantities by plants [6]. Soil has a longitude and latitude of 9°08'N 37°03' E with an
phosphorus is available in very low amounts to plants elevation of 1743 meters above sea level. Ambo is a town
since most of the total soil phosphorus is tied up in and separate District in central Ethiopia. Located in the
insoluble compounds and its availability depends on the West Shewa Zone of the Oromia Region, west of Addis
soil pH [7]. Potassium in soil may exist in unavailable, Ababa, this town has a latitude and longitude of 8°59'N
slowly available (exchangeable) and available forms (in 37°51'E and an elevation of 2101 meters. Awash is a
solution). The exchangeable form becomes available when market town in central Ethiopia. Located in Administrative
the K  in solution is removed by the crops [8]. Zone   3  of  the Afar Region, the town lies+

related and spatially and temporally dynamic. Many
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Fig. 1: Map of the study area

on the Addis Ababa–Djibouti Railway, which crosses the conductivity meter [12]. Organic carbon (OC) of the soil
gorge. It has a longitude and latitude of 8°59'40 N 40°10' was  determined  by  using  Walkley and Black method
00 E with an elevation of 986 meters above sea level. [13]. Total nitrogen  (N)  was  determined  by  the micro-
Metehara is a town in central Ethiopia. Located in the Kjeldahl  wet  digestion  and  distillation  method   [14].
Eastern Shewa Zone of the Oromia Region, it has a The texture of the soil  was  determined  by  the
latitude and longitude of 08°54'N 39°55'E with an elevation hydrometer method after dispersion of the soil with
of 947 meters above sea level. Hamaressa is situated in sodium hexa meta phosphate [15]. Soil pH was measured
Eastern part of Ethiopia. Its geographical coordinates are potentiometrically in H O and 1 M KCl solution at the
9° 52' 0" North, 37° 32' 0" East and an elevation of 1788 ratio of 1:2.5 for soil: H O and soil: KCl solutions using a
meters above sea level (masl). The map of the study area combined glass electrode pH meter [16]. The cation
was shown in Figure 1. exchange capacity (CEC) of the soil was determined using

Site Selection and Soil Sampling: The surface soil
samples (0-20 cm) were collected from Bako, Awash, RESULTS AND DISCUSSION
Metehara, Ambo and Hamaressa. For each site composite
soil samples were collected. Soil Texture: The soil samples in the studied areas

Analyses of Physical and Chemical Properties: The Table 1. These include sandy loam (SL) for Bako and
concentration of exchangeable K in the soil samples was Awash, clay loam (CL) for Ambo, sandy clay loam (SCL)
determined by Flame Photometer as described by Tekalign for Metehara and loam (L) for Hamaressa. The texture of
et al. [10]. The determination of available P was the soil influenced the root nodulation of the legumes.
determined by Olsen method [11]. Electrical conductivity The finer texture of the soil sample in Ambo was due to
(EC) of the soil samples were measured using less proportion of sand and more clay content.

2

2

the micro-Kjeldahl procedure [14].

comprised  of  different  textural  classes as shown in
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Table 1: Texture of the Studied Soils
Particle size

Experimental -----------------------------------------
site Sand (%) Silt (%) Clay (%)  Textural class
Bako 52 30 18  Sandy Loam (SL)
Ambo 32 33 35  Clay Loam (CL)
Awash 55 40 5  Sandy Loam (SL)
Metehara 53 25 22  Sandy clay loam (SCL)
Hamaressa 50 30 15  Loam (L)

Table 2: Organic carbon (OC) and total nitrogen (N) of the Studied Soils
Experimental site OC (%) N (%) C:N
Bako 0.93 0.09 10.3
Ambo 1.84 0.18 10.2
Awash 0.54 0.04 13.5
Metehara 1.79 0.16 11.1
Hamaressa 0.75 0.07 10.7

Table 3: Soil pH of the Studied Soils
Experimental site pH (H O) pH (KCl) pH EC (dS m )2

1

Bako 5.42 4.76 -0.9 0.02
Ambo 6.30 5.64 -0.6 0.06
Awash 7.61 7.04 -0.5 1.45
Metehara 8.44 7.64 -0.8 4.2
Hamaressa 6.85 5.74 -1.1 0.12

Organic Carbon (OC) and Total Nitrogen (N): The data
in Table 2 showed the OC, total N and C: N of the soils
studied. According to the rating suggested by Tekalign
et al. [10], the soil OC contents were in low to moderate
range (0.54 to 1.84%). Low OC in Awash, Hamaressa and
Bako Districts could be due to intensive cultivation which
significantly depleted OC content of the soil. Similarly, the
total N contents of all the soils in the studied areas were
in low to moderate range (0.04 to 0.18%). Soils relatively
higher in clay content tend to stabilize and retain more
OM than soils with low in clay content [17].

The total N content for Awash, Hamaressa and Bako
Districts were low and medium. This could be attributed
to the effect of intensive and continuous cultivation
which aggravated OC oxidation, resulted in reduction of
total N. The results are in accordance with the findings of
Wakene and Heluf [18] who reported that intensive and
continuous cultivation forced oxidation of OC and thus
resulted in reduction of total N. A continuous decline in
soil OC content is likely to affect the soil productivity.
The C:N of the soils also varied between 10.2 and 13.5.
The C: N in all the studied areas was greater than 10.
According to Gavlak et al. [19], soils in the studied areas
can be categorized as medium. This implies that there is
optimum range for microbial activities such as
humification and mineralization of organic residue in the
studied areas.

Soil Reaction: The pH (H O) varied from 5.42 to 8.442

(Table 3). The lowest value was observed in Bako District,
whereas the highest was found in Metehara District.
According to Jones [20], the pH ranges of the soils in the
studied areas are from strongly acidic to moderately
alkaline. The higher acidity of the soils for Bako was
mainly due to the leaching of some basic cations [21] and
probably due to poorly managed cultivation,
inappropriate use of ammonium based fertilizers and
accelerated erosions that implied the deterioration of soil
quality [22].

The low soil pH with KCl determination indicates the
presence of substantial quantity of exchangeable
hydrogen ion. Soil pH measured in water was higher by
about 0.5 to 1.1 unit than the respective pH values
measured in KCl solution (Table 3). According to Anon
[23], high soil acidity with KCl solution determination
showed the presence of high potential acidity and
weathered minerals. In all the sites, pH (pH (KCl) – pH
(H O) values were negative, ranging from –0.5 to –1.1.2

According to Uehara and Gillman [24], negative pH
value is an indication of the presence of net negative
charges in soils. Electrical conductivity (EC) of the soils
ranged from 0.02-4.2 dS m . According to Singaravel et1

al. [25], EC value rated as 0.5 dS m  for a good soil.1

When EC values exceed this recommended value, the
germination of almost all crops would be seriously
affected. This results in much reduced yield and affects
the growth of crop. Accordingly, the soil samples
collected from Metehara, are affected by soil salinity.
Such soils are commonly found in arid and semi arid
regions of the rift valley.

Available Phosphorus, Exchangeable Potassium and
Cation Exchange Capacity: The available P content of the
soil was shown in Table 4. The available P ranged from
5.65 mg kg for Bako district to 39.96 mg kg  for Ambo-1 1

site. According to Cottenie [26], the available P contents
of the soils ranged from low to very high. The highest
available phosphorus for Ambo is likely due to the high
organic matter (OM) content of the soil. Materechera and
Mkhabela [27] have also reported that OM influences P in
soil solution by desorbing P from the adsorption site
through ligand exchange reaction with the organic
ligands. The lowest available P in Bako was observed.
This may be due to the inherent P deficiency of the soil
and P fixation with Fe and Al by the favorable acidic soil
reaction. Similarly, the low availability of P is due to the
fact that it readily forms insoluble complexes with cation
such as aluminum (Al) and iron (Fe) under acidic soil
condition [28]. 
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Table 4: Available phosphorus, exchangeable potassium and cation
exchange capacity

Experimental site P (mg kg ) K (cmol kg ) CEC (cmol kg )1 1 1

Bako 5.65 0.20 20
Ambo 39.96 0.30 25
Awash 16.44 0.80 11
Metehara 8.00 1.00 22
Hamaressa 1.5 0.4 16

Exchangeable K varied among the studied areas
(Table 4). The highest exchangeable K was observed in
Metehara and Awash site. The lowest exchangeable K
was observed in Bako district. As per the ratings
recommended by Tekalign et al. [10], the exchangeable K
qualified from low to very high status. The results were in
contrast to the common belief that Ethiopian soils are rich
in K for the cultivated lands. Previous research results
support the findings, since weathering, intensive
cultivation and use of acid forming inorganic fertilizers on
acid soils affect the distribution of K in the soil systems
and enhance its depletion [29].

The cation exchange capacity (CEC) ranged from 11
to 25 cmol kg  of soil (Table 4) and the values were1

higher for Ambo District. According to Hazelton and
Murphy [30], the CEC of the soils for the studied areas
ranged from low to moderate. The low CEC of Awash
District may be due to the lowest clay fraction and the
highest sand fractions of the soil. This may be the main
reason followed by their low organic matter (OM) content.
Therefore, the depletion of OM as a result of intensive
cultivation has reduced the CEC and this is in harmony
with previous findings [31].

CONCLUSION

The study assessed soil property in some selected
parts of Ethiopia. Variation in soil properties could be
related to acidity, alkalinity, nutrient availability and
management practices of the soil. The results also showed
that the soils in the studied  areas  are  from  strongly
acidic  to  moderately   alkaline.   Soil  samples from
Awash, Hamaressa and Bako were low percent organic
carbon and total nitrogen and it is useful to apply organic
wastes as an important source of nutrient to the
agricultural fields. Soils with low to medium phosphorus
content could be supplemented by applying phosphorous
rich fertilizers as required by a specific crop. Further
studies need to be conducted, on the soil chemical
properties, soil microbial activity and plant nutrition for
sustainable agriculture.
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