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Many exotic tree species which are introduced in Ethiopia were not screening before their introduced it. 
This may leads to injure on soil physical, chemical and biological properties. Therefore, the study was 
initiated to quantify the effects of Accica decurrens trees on major soil properties and nutrients in Fagta 
Lakoma district, Awi zone North-western Ethiopia. The experiment was laid out in RCBD with two 
factors:  distance from tree trunk (under the tree trunk, edge of the canopy and at 10m of open 
cultivated lands) and Soil depth (0 – 15cm and 15– 30cm). Two ways analysis of variance (ANOVA) were 
performed and significant differences were declared at P < 0.05. Soil bulk density was significant at 
(P<0.05) under the tree trunk with comparing to the open cultivated lands. Soil Moisture content and 
texture were not significant at p<0.05 along radial distance and soil depth. Soil pH, SOC, OM, TN, P and 
CEC were significance at p<0.05 along radial distance, but not significance at soil depth except TN and 
SOC under the tree trunk. The exchangeable K, Na and Mg are not varied significantly at (P<0.05) of the 
two soil depths and three radial distance, but exchangeable Ca significant under tree trunk and open 
cultivated lands. The Person correlation also indicated the relationship between moisture content, 
available phosphors, soil bulk density and radial distance were positive. Radial distances, and SOM, TN 
and pH are negatively correlated (r

2
). As conclusion, A. decurrens tree improves soil fertility in small-

holder farmers in the study area. 
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Introduction 
 
Land use changes have remarkable effects on the 
dynamics of soil properties (Ozgoz et al., 2013). Changes 
land use from forest cover to cultivated land may delay 
addition of litter, losses nutrient content in soils (Alfred et 
al., 2008; Ozgoz et al., 2013), increase rates of erosion 
(Kassa, 2002; Biro et al., 2013), loss of soil organic 
matter and nutrient (Saha and Kukal, 2015) and 
accelerate rate of soil degradation (Barua and 
Haque,2013). These all process leads to decline in soil 
fertility if replenishment with inorganic or organic  
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fertilizers is inadequate (Ogeh and Osiomwan, 2012), 
loss of biological activity and diversity (Yao et al., 2010). 
In Ethiopia, rapid population growth and environmental 
factors lead to the conversion of natural forest and 
grassland into cultivated farmland (Gebreyesus, 2013). 
Such human-induced factors have contributed to soil 
degradation and soil loss by deteriorating the soil 
physical and chemical properties and make the 
ecosystem more delicate and susceptible to land 
degradation (Karltun et al., 2013). Study in china has 
shown that forest destruction accelerated soil salinization 
(Zhang et al., 2015); Wang et al. (2011) found out that 
SOM, total N, available P, pH, exchangeable captions 
contents and CEC of the soil decreased significantly with 
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conversion of forest land to farm lands. 

Many studies in Ethiopia also indicated that decreasing 
in bulk density and increasing in SOM, total N, 
exchangeable cations and CEC contents, pH, available 
phosphorous and clay are significantly higher in natural 
forests with comparing farmlands (Eyayu et al. , 2009; 
Fantaw and Abdu ,2011; Asmamaw and Mohammed , 
2013;, Gebreyesus , 2013;Nega and Heluf , 2013). 

Tree covers is, therefore, play a role in the control of 
soil erosion, increasing nutrient inputs through nitrogen 
fixation and increased biological activities by providing 
biomass and suitable microclimate (Ogunkunle and 
Awotoye, 2010). Studies under F. albida in Niger, the soil 
away from the base of the trees at 0-15 cm depth had 49 
kg N ha

-1
 and 34 kg P ha

-1
 while under the tree it 

increased to 155 kg N ha
-1

 and 44 kg P ha
-1

 (Kho et al.,  
2001). The same study under F. albida in Ethiopia also 
indicated that OC, total N concentration and Available 
phosphorus were higher under the canopies of the 
scattered F. albida with comparing to open farm lands 
(Manjur et al., 2014). The same author revealed that soil 
organic carbon, pH, total nitrogen, and available 
phosphorous are significantly higher under Croton 
macrostachyus trees than open farm lands. 

In recent years, rather than planting and keeping the 
indigenous tree species, planting of  single rows and 
stands of Acacia decurrens species in the farm lands 
have become a dominant feature of the study area in Awi 
Zones, Ethiopia . This species grows naturally in lower 
mountain valleys. In Ethiopia, it is cultivated above 1,000 
m. It grows well in Moist and Wet Weyna Dega and Dega 
agro climatic zones, 1,600–2,500 m from above sea-
level. The trees with strong upright growth, 6–12 m or 
more (Bekele, 2007).  Although farm land trees are 
common in North-western Ethiopia, and the local 
communities mainly use the species for charcoal 
production, their effect on soils is not well studied. 
Therefore, the empirical evidences are required to 
demonstrate the effects of trees on soil physicochemical 
properties and to convince land users and policy makers 
to promote the integration of trees in farming systems. 
Furthermore, the study may help to understand the 
particular choices made by farmers concerning Acacia 
decurrens plantations. 

The purposes of this study therefore, to investigate the 
effects of Acacia decurrens on some physicochemical 
properties of soil at Fageta lekoma district, Awi zone 
North-western Ethiopia. 
 
 
Material and Methods 
 
Site descriptions  
 
Locations  
 
Fagta lakoma is one of the districts in the Amhara 

 
 
 
 
Region of Ethiopia. It is bordered on the west by Guanga 
woreda ,on the north by Banja Shekudad, and East Mirab 
Gojjam Zone.  The district is located geographically in 
Figure 1. 
 
 
Agriculture and vegetation cover 
 
The major land use categories of the district are forest, 
agriculture, grazing land, and settlement. Agricultural 
lands (60.8%) and forest (19.5%) accounts the largest 
share (FLAO, 2016). There are various sources of 
livelihood for local communities living in the district. 
These include Teff (23.3%), potato (23.1%) maize 
(14.9%) and livestock production, timber, charcoal and 
other non-timber forest products. These products 
obtained from different agricultural practices used to 
satisfy household consumption and/or generate cash 
income.  
 
 
Topography and climate:  
 
The area is characterized by flat lands and moderately 
steep rolling topography which covers 65%.  The altitude 
of the district also ranges between 1800 to 2800 m a.s.l. 
The district is known to have two agro-climatic zones. 
Dega and weyina dega regions were covering 55% and 
45%, respectively. The rain fall pattern of the area is 
bimodal which consisting of the belg rains from the 
middle of March to the end of May and the kiremt rains 
that occurs between the months of June to October.  
Mean annual rain fall in the area varies from around 
1500 mm to 2500  mm and the mean annual temperature 

range from 12
0
c to 22

0
c (FLAO,2016). 

 
 
Method of data collection 
 
Site selection and characterizations  
 
The study was carried out on farmers’ farm land having 
A. decurrens trees at five year ages to compare the soil 
fertility under and outside the tree canopy. Five isolated 
and nearly identical with similar age and compositions of  
A. decurrens hedgerows near to the farm lands were 
purposefully selected. The selected area was nearly 
similar in terms of slope, length and gradient, elevation, 
rain fall pattern, and soil type.  
 
 
Experimental Design, sample size and Data 
Collection Methods 
 
Two factors were considered as treatments which are 
distance from the tree base as one factor and depths of 
soil as the second factor. The first factor had three  
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Figure1. Map of study sites in Fagta lakuma district, Awi zone, Amhara, northeast Ethiopia 

 
 
levels: under canopy (average distance at 30 cm), at 
the edge of tree canopy (average distance at 45cm) and 
at open area at 10m from the tree trunk.  The second 
factor had two levels: at 0-15cm (which represent 
surface soil) and 15-30cm (which represent subsoil). 
This sampling depth was chosen because the roots of A. 
decurrens trees are shallow root nature and the roots are 
concentrated up to 30cm depth. Generally, the designs 
will 2*3 factorial arrangements of treatments in 
randomized complete block design (RCBD) replicated 
with five stand edges. A total of 30 composited soil 
samples were collected consisting of 5 samples trees.  

Soil samples were collected by using core sampler 

size of 25cm
2
. To collect undisturbed soil sample for 

bulk density, 30×30cm pit were dug out to control soil 
disturbance during sample collection.  Soil samples from 
each treatment and respective levels from each 
replication were collected using soil auger. Then the soil 
samples from the same distance and depth were mixed 
thoroughly to make composite samples for each 
individual tree stands. Finally, 1kg of representative soil 
sample from each composite sample was taken to 
Bahirdar design and monitoring office soil laboratory. 
 
 

Soil Laboratory Analysis 
 
Analysis of selected soil physical properties 
 
Among many of soil physical properties, soil texture, soil 

moisture content and Bulk density were studied. Texture 
was determined by hydrometer method (Gee and 
Bauder, 1982) and bulk density by the core method from 
the oven dry at 105 C

0
 (Landon, 1991). Soil moisture 

content was determined gravimetrically through oven 
drying at 105 C

0
 to a constant weight from known mass 

and volume of soil sample collected using soil moisture 
cans. 
 
 
Analysis of selected soil chemical properties 
 
Soil pH, Soil Organic Carbon (SOC), Total nitrogen (TN), 
Available Phosphorous (Av.P), Exchangeable bases 
(Ca

+
, Mg

2+ 
and K

+
) and Cation Exchange Capacity (CEC) 

were studied among soil chemical properties. 
Total Nitrogen (TN) by Kjeldahl method (Jackson, 

1958); available phosphorus (P) by Olsen method (Olsen 
and Sommers, 1982); exchangeable K by ammonium 
acetate (Jackson, 1958); organic carbon (OC) by Walkley 
and Black method (Walkley and Black, 1934), Cation 
Exchange Capacity (CEC) by (Houba et al.,1986), Exa. 
K, Ca and Mg by ammonium acetate at pH 7.0 using 
flame photometer (Jackson, 1958) were analyzed. The 
pH of the soil was measured using a digital pH meter in 
the supernatant suspension of 1:2.5 soils to water 
ratio(Rhoades 1995). The organic matter content of the 
soil was calculated by multiplying the organic carbon 
percentage by 1.724. 
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Statistical Analysis 
 
Two ways of analysis of variance (ANOVA) were 
performed to assess the total variations that occurred 
within soil parameters and partitioned into radial distance 
effect, and soil depth effect. 

Mean comparisons were made using the least 
Significant Difference (LSD) test at P< 0.05 significant 
levels using the general linear model (GLM) procedure of 
the statistical analysis system (SAS Institute, 1996).  
 
 

Result and Discussions   
 
There is no any significant interaction effect between 
radial distance and soil depth for all parameters. And 
therefore the discussion is based on radial distance and 
soil depth effects only.  
 
 
Effect of Acacia decurrens tree on soil physical 
properties  
 
The soil bulk density (BD) increased from 0.19 to 0.26 as 
we move from under the canopy of tree to open canopy 
(Table 1). Similarly, there was significant difference at 
(P=0.0002) in BD from the trunk of the tree to the open 
cultivated land (Table 1). However, there was no 
significant difference (P<0.05) in radial distance and soil 
depth except, open cultivated land. The decline in bulk 
density at under the tree might be due to organic matter 
coverage than at open cultivated land (Kewesaa et al., 
2015). In contrary, BD is increasing as soil depth 
increase at cultivated field (Table, 1). These may due to 
frequent cultivation of cultivated field and compaction of 
surface soil which is responsible for the increasing of bulk 
density. Similar to the current study, lower bulk densities 
were observed under isolated Croton macrostachyus 
(Ashagrie et al., 1999), Milletia ferruginea (Hailu et al., 
2002), Faidherbia albida and Croton macrostachyus 
(Manjur et al.,2014) elsewhere in Ethiopia.  

Soil moisture content did not show any significant 
difference (P < 0.05) between the radial distances (Table 
1). This result goes well with the finding of Manjur et al., 
(2014) who found non-significant difference in moisture 
content between radial distances from tree trunk and 
open cultivated land under F. albida and C. 
macrostachyus in Southern Ethiopia. The result also 
conforms to the studies by Hadgu et al., (2009). 

The textural classification of the study area was 
predominantly clay soil. The results showed non 
significance both in radial distance and soil depth wise 
(Table 1). The study is consistent with studies on 
Hypericum revolutum (Kewesaa et al., 2015), Faidherbia 
albida, Millettia ferruginea and Cordia africana (Kamara 
and Haque, 1992; Hailu et al., 2002), Croton 
macrostachyus and Faidherbia albida tree (Manjur et al., 
2014).  

 
 
 
 
Effect of Acacia decurrens tree on selected soil 
chemical properties   

 
Soil pH values were varied from 5.5 under the tree and 
4.62 open cultivated lands (Table 2).there were also 
significance difference at (p=0.0386) under the tree 
canopy and open farm lands. However, there is no 
significance difference at (p<0.05) in soil depth under the 
tree and open farm land .Higher pH values were noticed 
in the closest position than in the midst and the distant 
positions. This may due to the liter accumulation of under 
the tree trunk. In lines to this finding Kahi et al., (2009) 
reported significant difference (P<0.05) of pH under and 
outside the canopies of Faidherbia albida and Croton 
macrostachyus. Similar to this report, study by Manjur et 
al., (2014) revealed that there was no significant 
difference (P<0.05) under the canopy of Faidherbia 
albida and Croton macrostachyus at varying soil depths. 
Several other studies have also reported significant 
difference (P<0.05) of pH under and outside of canopies 
of trees (Getachew et al., 2015; Gindaba et al., 2005; 
Kamara and Haque, 1992). 

The content of SOC, OM, total N and P depicts a 
decreasing pattern from 0-15 to 15-30 cm soil depths 
(Table 2). In this study, both SOC and OM were 
significant difference (P<0.05) under the canopies of the 
Accacia decurence tree and open cultivated lands. The 
reason for higher organic carbon under Accacia 
decurence tree was quite logical as higher contents of 
organic matter on the surface of soil due to the litter fall 
and decomposition of dead roots from the tree. 
Mekonnen et al., (2009) reported that the content of SOC 
and OM showed a decreasing pattern with soil depths 
and with significance difference from distant positions 
under Hagenia abyssinica, Senecio gigas, 
Chamaecytisus palmensis and Dombeya torrida trees 
canopy. Similarly, Gindaba et al., (2005) and Keswessa 
et al., (2015) reported SOC and OM under Croton 
macrostachyus and Cordia africana tree, and Hypericum 
revolutum tree with were significance.  

Total N and C/N ratio were significantly different 
(P<0.05) under A. decurence tree species with increasing 
distance from the tree trunk to the open land. But there 
were no significance difference in total N and C/N ratio 
between the depths of 0-15cm and 15-30cm except Total 
N under the tree trunk (Table 2). There is an increasing 
trend of total N with decreasing radial distance as shown 
in Table 2. This result matches the findings of Hadgu et 
al., (2009) who found relatively higher N content and C/N 
ratio under the canopies of the trees than far away from 
the influence of trees. It also   consistence with studies in 
different parts of Ethiopia where Keswessa et al., (2015) 
for Hypericum revolutum tree, Getachew et al, 2015 
different indigenous trees, Zebene and Agren, (2007) for 
Millettia ferruginea and Cordia africana, Manjur et al., 
(2014) for Faidherbia albida and Croton macrostachyus 
were reported significantly higher total Nitrogen and C/N 
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Table 1. Soil bulk density, Moisture content and texture along radial distance and soil depth 
 

Parameters  Soil depth (cm)   Under  tree 
trunk/30cm/   

Edge of tree 
canopy/45cm/   

Open cultivated land (10m from 
edge of tree) 

BD(g/cm
3
 0-15 0.16 ± 0.00

a
 0.17 ±0.01

a
 0.22±0.02

a
 

 15-30 0.22± 0.02
a
 0.23 ± 0.03

a
 0.30±0.01

b
 

 

                                       

Overall 0.19± 0.02
A
 0.19± 0.02

A
 0.26±0.03

B
 

MC (%) 0-15 5.19± 0.37
a
 3.77±0.44

a
 4.27±0.66

a
 

 15-30 4.36 ± 1.11
a
 3.99±0.59

a
 4.71± 0.76

a
 

 Overall          4.78± 0.57
A
          4.49±0.35

A
                        3.88±0.48

A
 

Texture      

Clay (%) 0-15 51.8±2.3
a
 50.8±2.9

a
 52.8±2.2

a
 

 15-30 57.0±1.9
a
 56.8±3.8

a
 58.0±1.1

a
 

 Overall 54.4±1.8
A
 53.8±2.5

A
 55.4±1.5

A
 

Silt (%) 0-15 20.6±0.5
a
 20.4±0.9

a
 20.4±1.7

a
 

 15-30 19.0±0.7
a
 19.2±0.4

a
 18.4±0.7

a
 

 Overall 19.8±0.5
A
 19.8±0.5

A
 19.4±0.9

A
 

Sand (%) 0-15 27.6±2.1
a
 28.8±2.6

a
 26.8±2.3

a
 

 15-30 24.0±1.4
a
 24.0±3.6

a
 23.6±1.2

a
 

 Overall 25.8±1.3
A
 26.4±2.2

A
 25.2±1.3

A
 

 

Mean values followed by different small letters on the same column and capital letters on the same rows are significantly different at (p < 0.05).  

 
 
 
ratio under tree trunk compared to the cultivated lands. 
Available Phosphorus levels in the canopy soil and the 
outside canopy soil were significantly different at (P<0.05) 
(Table 2). But the available phosphorus in the upper 
surface (0-15cm) and subsurface soil depths (15-30cm) 
were not significantly different at (p<0.05). It also showed 
a decreasing trend with increasing distance from the tree 
base as well as depth wise (Table 2). The  finding of  
Nigusie (2006) under the canopy of  Cordia africana, 
Faidherbia albida and Croton macrostachyus, Manjur et 
al., (2014) Faidherbia albida and Croton macrostachyus, 
Keswessa et al., (2015) for Hypericum revolutum, Hailu 
et al.,  (2002) for Milletia ferruginea tree, Jahantab et.al, 
(2013) Myrtus communis were reported higher Available 
Phosphorus under the canopy of the tree than cultivated 
lands. 
  The level of CEC under the edge of the trees was 
significantly (p<0.05) higher than open farm land (Table 
2). The decreasing trend in the values of CEC was 
observed as the distance from the tree trunks increased 
(Table 2).  The higher level of CEC under the tree edge 
may due to greater amount of litter deposition. The higher 
amounts of soil organic matter under the tree canopies 
may imply that more cations would be released to the soil 
through mineralization as a result; the amount of negative 
charges in the soil would be higher (Manjur et al., 2014).  
Significant CEC values under the tree canopy than the 
open farm lands were reported by Manjur et al., (2014) 
under Faidherbia albida and Croton macrostachyus, 
Abebe et al., (2001) under C. africana. 

The effects of A. decurence trees on Exchangeable 
Bases (meq/100 g soil) 
 
The contents of exchangeable K, Na and Mg are not 
varied significantly at (P<0.05) at the two soil depths and 
three radial distance (Table 3). However, there were the 
significant difference of the content of exchangeable Ca 
under the tree trunk and open cultivated lands (Table 3). 
These findings in lines with kassa et al., (2010) reported 
Exchangeable K, Na and Mg were not significant under 
Balanites aegyptiaca trees with comparing to the 
cultivated lands in Northern Ethiopia. In contrast with this 
finding, Zeben and Agren (2007) reported that the 
potassium concentrations under Cordia africana were 
significantly higher than cultivated lands. 

The amount of exchangeable Ca would be higher 
under tree canopies than the open field (Table 3). Manjur 
et al., (2014) and Kindu et al. (2009) reported that 
amount of exchangeable Ca was significant variation 
under the tree canopy comparing with cultivated lands. 
 
 
Correlation  between selected soil properties 
 
Correlations between the selected soil parameter were 
indicated in the Table 4. There was a positive correlation 
between SOM, total N and CEC. Similarly, positive 
correlation was observed between TN and P as well as 
between CEC and pH. The relationship between SOM 
and  BD  was  negative,  which  is  expected. The  higher  
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Table 2. Soil pH, CEC, SOC, OM, total N and available P along radial distances and Soil depth 
 

Parameters  Soil depth (cm)  Under  tree 
trunk/30cm/   

Edge of tree 
canopy/45cm/   

Open cultivated land (10m from tree 
trunk) 

pH(H2O) 0-15 5.78 ± 0.19
a
 5.13 ± 0.13

a
 4.61±0.170

a
 

 15-30 5.85 ± 0.19
a
 5.21 ± 0.11

a
 4.61±0.093

a
 

          Overall  5.82± 0.13
A
 5.17± 0.08

B
 4.61± 0.09

C
 

OM (%) 0-15 11.04 ± 0.0.09
a
 2.91± 0.84

a
 3.05±0.89

a
 

 15-30 10.87 ± 0.04
a
 2.41 ± 0.83

a
 2.58±0.54

a
 

 Overall  4.69±0.15
A
 2.82±0.26

B
 2.72±0.23

B
 

SOC (%) 0-15 2.89± 0.12
a
 1.72± 0.22

a
 1.8± 0.23

a
 

 15-30 2.55± 0.08
b
 1.43 ± 0.21

a
 1.5± 0.14

a
 

 Overall  2.72± 0.09
A
 1.63± 0.15

B
 1.58± 0.14

B
 

CEC (Meq/100 g 
soil) 

0-15 33.60± 3.35
a
 28.20± 2.72

a
                       29.53±5.07

a
 

 15-30 31.22 ± 1.06
a
 30.20 ± 2.40

a
 28.04±4.73

a
 

 Overall  32.41±  1.70
A
 29.59 ± 1.77

AB
 28.80 ± 1.48

B
 

TN (%) 0-15 0.26± 0.01
a
 0.18± 0.02

a
 0.15± 0.02

a
 

 15-30 0.23±0.01
b
 0.16± 0.02

a
 0.13±  0.01

a
 

 Overall  0.25± 0.01
A
 0.17± 0.01

B
 0.14± 0.01

C
 

 0-15 8.50 ±1.67
a
 8.63 ± 2.23

a
 6.40± 1.06

a
 

Av.P (ppm) 15-30 6.90± 0.55
a
 5.45 ± 0.48

a
 5.25±0.84

a
 

 Overall  7.70±0.87
A
 7.04±1.19

A
 5.83±0.66

B
 

C/N ratio 0-15 11.04± 0.09
a
 9.26±0.29

a
 11.81±0.07

a
 

 15-30 10.87± 0.05
a
 8.81.60±0.39

a
 11.74±0.14

a
 

 Overall  10.95±0.06
A
 9.04±0.24

B
 11.77±0.07

C
 

 

Mean values followed by different small letters on the same column and capital letters on the same rows are significantly dif ferent at (p < 0.05). 
 
 
 

Table 3. Exchangeable Bases (meq/100 g soil) along radial distances and Soil depth 
 

Parameters  Soil depth (cm)  Under  tree trunk   Edge of tree canopy   Open area(10m from canopy 

Ex. Mg 0-15 2.74± 0.64
a
 2.15± 0.57

a
 2.42±0.58

a
 

 15-30 2.55± 0.75
a
 2.12 ±0.61

a
 1.92± 0.66

a
 

 

                                        

Overall  2.64±0.47
A
 2.14±0.39

A
 2.17±0.43

A
 

Ex. Na 0-15 0.70± 0.25
a
 0.88± 0.21

a
 0.88±0.22

a
 

 15-30 0.71±0.26
a
 0.89±0.22

a
 0.88±0.21

a
 

 Overall  0.70±0.17
A
 0.90±0.15

A
 0.88±0.14

A
 

Ex. K 0-15 0.42± 0.06
a
 0.42 ± 0.04

a
 0.44 ± 0.04

a
 

 15-30 0.38± 0.06
a
 0.43 ± 0.04

a
 0.41± 0.05

a
 

 Overall  0.40 ± 0.04
A
 0.43 ± 0.03

A
 0.43 ± 0.03

A
 

Ex. Ca 0-15 13.81 ± 5.36
a
 8.40 ± 3.51

a
 9.23±3.59

a
 

 15-30 12.06 ± 4.59
a
 8.68 ± 3.92

a
 8.20± 4.35

a
 

 Overall  12.93±3.34 
A
 8.54± 2.48

CB
 8.72± 2.67

CB
 

 

Mean values followed by different small letters on the same column and capital letters on the same rows are significantly 
different at (p < 0.05). 

 
 
SOM, the lower bulk density should be. Radial distances, 
and SOM, TN and pH are also negatively correlated, 
which again is expected. This may the effect of trees on 

SOM and TN. Similar studies which showed the inversely 
relationships between radial distances and SOM, N and 
available P, were reported from Ethiopia by Kamara and 
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Table 4. Person correlation matrix for SOM(%), TN(%), pH, BD(gm/cm3), MC(%), CEC(%) and Av.P (ppm) 
 

Soil properties  SOM (%)  TN (%) pH(h20) BD(gm/cm3) Mc(%) CEC(%) Av.P(ppm) RD(m) 

SOM (%) 1        

TN(%) 0.786** 1       

pH(H2O) 0.773** 0.600** 1      

BD(gm/cm3 -0.574** -0.538** -0.278 1     

MC(%) -0.056 -0.126 0.295 0.201 1    

CEC(%) 0.245 0.310 0.421* -0.009 0.174 1   

Av.P(ppm) 0.305 0.303 0.438* -0.219 -0.161 0.069 1  

RD(m) -0.942** -0.792** -0.844** 0.548** -0.079 -0.130 -0.282 1 
 

NB. ** Significant at P<0.001, * Significant at P<0.05, RD= Radial distance in meter 

 
 
 
Haque, (1992). 
  
 
Conclusion and Recommendations 
 
The study concluded that there were not significant 
differences in total exchangeable basis except exc.Ca, 
soil moisture content and textural classis under the tree 
canopy and open cultivated lands. However, SOC, OM, 
total N, available P, CEC, pH and Soil bulk density were 
significantly higher under the base of the tree while 
comparing with outside the canopy area (open cultivated 
lands). The Person correlation also indicated the 
relationship between moisture content, available 
phosphors, soil Bulk density and radial distance were 
positive.  The Radial distances and SOM, TN and pH are 
negatively correlated. The higher the SOM, the lower the 
bulk density found under A.decurrens trees indicated 
higher the SOM under the tree with comparing to open 
farm lands. These all finding confirms A.decurrens tree 
improves soil fertility in small-holder farmers of Fagta 
Lakoma district, Awi zone North-western Ethiopia. 
  The researcher encourages the following 
recommendation for future research and interventions: 
a. The A.decurrens trees are found to have positive 
effects on majority of soil physical and chemical 
properties. Therefore, there is a need to expand the 
species in similar agro ecology for those resource poor 
farmers in particular and in different farming systems for 
soil nutrients improvement, microclimate amelioration and 
other uses for the society. 
b. Further study on soil microbial population associated 
with decurrens trees, allelophatic effects, rooting systems 
and their water demand is needed. 
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