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Introduction
Agriculture plays a central role in both food availability 

and food quality and is also the main source of income and 
livelihood for 70-80% of people who currently suffer from 
hunger in developing countries [1]. Food production bosting 
is needed to feed the projected 9.3 billion global population 
and 2.5 billion African population by 2050 [2]. Declining 
soil fertility has continued to be a major constraint to food 
production in many parts of the tropical region [3] and and 
wider areas of sub-saharan Africa [4,5].

Soil acidity is a critical issue requiring urgent attention 
in most highlands of Ethiopia due to its impact on crop 
production and productivity [6]. Recent studies have also 
indicated that soil acidity affects large areas of the cultivated 
lands in different parts of Ethiopia [7]. Soil acidity is one of the 
major crop production constraints in Ethiopia [8], covering 
43% of cultivated land [9,10], of which 28% is strongly acidic. 
Soil acidification is a natural process that might be aggravated 

by human agricultural activities such as the removal of plant 
and animal products and leaching of excess nitrate addition 
of some nitrogen-based fertilizers [11].

Continuous addition of fertilizers containing N and 
P alone would mainly increase uptake and depletion of 
secondary nutrients such as sulfur and micronutrients like 
zinc and boron. In recent years, blended fertilizers have been 
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introduced to include sulfur (S), zinc (Zn) and boron (B) in 
addition to N and P fertilizers [12]. Nevertheless, continued 
use of chemical fertilizer is not a sustainable solution as it 
may cause soil quality deterioration such as increasing of soil 
acidity, loss of organic matter and depletion of nutrients that 
are not supplied in the fertilizer formulation [13].

Lime in the form of calcium carbonate or dolomite is 
applied to acid soils to improve the pH, Ca concentration, 
CEC and base saturation, and to eliminate Al and Mn toxicity 
and P fixation [14] and significantly increase in Olsen P [15]. 
Application of OM like compost and manures provide nutrients 
and improve the physical properties the soil [16]. The role of 
composts as a complimentary amendment for improving the 
soil aggregation, increasing the microbial biomass, improving 
the moisture holding capacity, raising the CEC and pH of the 
soil has been recognized by various researchers [17].

Compost plays a vital role in improving soil properties 
such as increasing soil porosity, available water, organic 
matter, nutrients status, crop yields as well as lowering soil 
bulk density [18,19].

Nonetheless, in countries like Ethiopia large-scale use of 
this option is not common where animal manure and crop 
residues have widespread use as fuel and animal feed, labour 
shortage for preparation and transporting of compost given 
the bulkiness of compost [20].

In Jimma zone, Nitosol’s are the dominant soil types and 
it is much utilized for crop production. There are about 6827 
Km2 of Nitosol in the zone covering about 35% of the district’s 
landmass [21]. According to [22] and [12], Nitosols are 
inherently fertile, but large areas in Ethiopia have now been 
depleted due to continuous cultivation, leaching and erosion.

Now a day, multi-varied using organic, inorganic, lime and 
their combination to improve acidic nitisol fertility status as 
well as acidic condition reclamation is needed furthermore 
research works. Therefore, the objective of this study was to 
evaluate the effect of integrated uses of lime and different 
fertilizer sources on soil chemical properties, at Seka 
Chekorsa, South Western Ethiopia.

Materials and Methods

Description of the study area
Location: The experimental site was in Melko kebele, Seka 

chekorsa, Jimma zone which is located on 7°29'59.99" N and 
36°04'60.00"E and laid at an altitude of 1746-1770 m.a.s.l and 
far away 355 km from Addis Ababa in South west and 11 km 
from Jimma city to South east. formation.

Landforms and it’s use type: The landform of Seka 
chekorsa is hilly and rugged having dark reddish brown color 
developed in situ from the underlying basaltic. A survey of the 
land in this District showed that 45.3% is arable or cultivable 
(44.9% was under annual crops), 6.1% pasture, 25.8% forest, 
and the remaining 22.8% is considered swampy, degraded or 
otherwise unusable [23].

Lithology and soil type: Lithology and soils of south-
western Ethiopian highlands developed along the western 

margin of the Rift Valley and Ghibe valley as a result of 
uplifting over the past 18 million years [24,25].

The underlying basement rock is of Precambrian origin 
which strongly folded and faulted basement rocks are mostly 
directly covered by Tertiary volcanic rocks that dominate the 
geology of the area [26]. The major reference soil groups of 
the south-western highland plateaus are Nitisols, Vertisols, 
Leptosols, Regosols, Cambisols, and Acrisols [27]. Nitisols are 
the dominant reference soil groups in coffee growing areas 
of southwest Ethiopia. Nitisols have a depth of more than 1.5 
m, are clayey and red in color. The primarily occupy slopes 
steeper than 5%. These soils are well-drained with good 
physical properties; they have high water-storage capacity, 
a deep rooting depth, and stable soil aggregate structure. 
Nevertheless, rates of decomposition of organic matter and 
leaching of nutrients are extremely fast. Acidity ranges from 
medium to strong, and pH is generally less than 6 [28].

Climatic condition: The rainfall is bimodal, and the long 
term (1981-2022) mean annual rainfall is 2022 mm. More 
than 75% of the annual rainfall is received between March 
and October. The long term (1981-2022) mean minimum and 
maximum temperature are 9.82 °C and 24.5 °C respectively 
(Figure 1).

Experimental treatment and design
The treatments were conventional compost, Inorganic 

Fertilizer (Urea and TSP fertilizer), Lime and their Full 
recommended based combination with other amendment 
was applied along the control treatment. The nutrient 
content of those organic fertilizers’ were analyzed before 
used on experimental site. Lime with a known mesh size 
was added based on the LR of the soil. The lime used for 
the experiments was found to have a neutralization average 
value of 95% commercial grades with 36-39 calcium content 
and The mathematical model developed by [29] was used to 
calculate LR determination.
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                         Eq (1)

A Randomized Completely Block Design (RCBD) was 
used and treatments were replicated three times. The study 
was conducted in open field which carefully selected for 
the Experiment. Randomized Complete Block design was 
conducted with three replications. The compost was prepared 
under standerdized condition for three months until manually 
broadcasted on the experimental site (Table 1).

2.16 ton/ha of lime was broadcasted and then incorporated 
in the soil within 15 cm depth, which was equivalent with 20 
kg P/ha of TSP (46% P2O5 (0-46-0) was applied with the soil 
and the recommended rate of N (92 kg/ha). Seven treatments 
were laid on full recommended amount of the applied 
compost on nitisol of Jimma area is 8.1 ton/ha which derived 
from 9.2 and 7 ton/ha according to [35] and [36] respectively 
(Table 2).

Soil sampling procedure and analysis
Representative soil samples were collected at a depth 
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Figure 1: Rainfall and temperature distribution of the study area.

Table 1: Some selected parameters laboratoric result before application

S/N

Soil Compost

Parameter Value Rating Reference Parameter Value Rating

1 BD 1.49 Moderate (Harte (pers. comm.)) BD (g/cm3) 0.23

2 OC (%) 2.0 Low [30] OC (%) 19.8 -

3 Soil pH 4.59 Very strongly acid [31] Soil pH 7.25 -

4 Avil. P ( mg P/kg) 0.58 Very low [32] Avil. P (ppm) 498 -

5 Avail. K (cmol/kg) 1.23 High [33] Avail. K (cmol/kg) 1580

6 TN (%) 0.03 Very low [31] TN (%) 2.45 -

7 CEC (cmol/kg) 12.00 Low to moderate [34] Exc. Ca - -

Table 2: Treatments and Experimental design.

Treatments Rate in kg/ha(ton/ha)

Control No any amendments

NP N and P (92 N and 20 P)

Compost 8.1 ton/ha

50% Compost + 50% NP 4.05 ton/ha+ (46 N and 10 p/year)

Compost + Lime 8.1 ton/ha + 2.16 ton/ha

 NP + Lime (92 N and 20 P/year) + 2.16 ton/ha

50% Compost + 50% NP 
+ lime

4.05 ton/ha+ (46 N and 10 p/year) + 
2.16 ton/ha

NP = Urea and TSP fertilizers

Statistical data analysis
Maize yield and soil analytical data were subjected to the 

analysis of variance using the general linear model procedure 
of the statistical analysis software with 9.2 versions [42]. The 
least significance difference (LSD) test was used to separate 
significantly differing treatment means after main effects 
were found significant at P < 0.05.

Result and Discussion

Effects of compost, inorganic fertilizers, lime 
and their different rate of combination on soil 
pH and exchangeable acidity

Across all treatments, soil treated by COMPL was recorded 
highest pH (5.01) value whereas, lowest for NP (4.6) treated 
plot even when compared to control treatments (4.61). All the 
results of soil pH of the study site were rating as very strongly 
acidic according to [31]. The statistical analysis showed that 

of 0-20 cm from unplowed plots before treatments were 
applied and after harvest. Laboratory analysis was done in 
Jimma Agricultural Research Institute by following standard 
procedures (Table 3).
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area. Addition of Compost and lime with organic fertilizers had 
reducing exchangeable acidity, Al3+ and H+ but the magnitude 
of their reduction varied with each of those amendments. 
The Al3+ trends among the treatments were generally similar 
with those of exchangeable acidity and H+ in the study area 
(Table 4). COMPL combination treatment was decreased 
Al3+ concentration by -81% when compared to control plot. 
According to [49] lime and compost in conjunction could be 
consistent with increased soil pH, decreased exchangeable 
Al3+ and thereby reduced P fixation.

The value of H+ on COMPL in experimental site was shown 
statistically significant difference at (p < 0.05) followed by 
HCHNP in the study area. Likely, COMPL treated plot was 
reduced H+ by -7.40% when compared to HCHNP treated 
plot and reduced H+ by -73% when compared to control plot 
(Table 4). This might be due to mineralization of nutrient from 
organic fertilizers like compost and dominate the soil solution 
by alleviating H+ ions from soil solutions.

Eventually, the result of exchangeable acidity value was 
significantly difference at (p < 0.05) (Table 4). At study site 
the application of, compost either alone or in combination 
with inorganic fertilizer and lime significantly reduced 
exchangeable acidity against to the control treatment. This 
result is in line with [50] report which pointed out that, the 
increase in soil pH, reduction of exchangeable acidity, and 

Soil pH-H2O was varied significantly at (P < 0.05) across the all 
treatment (Table 2). This high rate of soil acidic might be due to 
losses of basic nutrients because the study was conducted in 
high rainfall received area and depletion of byproducts to use 
for fuel and shelter purposes. Like this finding [43] reported 
the soil pH range declines in erratic rainfall area. All compost 
contained treatment showed at least numerical change in 
soil pH relative to control treatment. The application of the 
combination of compost and lime with full recommendation 
was increased soil pH by 9.20% when compared to compost 
alone applied plot and 10.6% when compared to control 
treated plot. This result proved that the research output of 
[44] which stated as Soil pH increased, while exchangeable 
acidity and Al levels reduced with increasing compost and 
lime.

Besides, [45], reported as increasing soil pH through 
liming can significantly affect the adsorption of heavy metals 
in soils but, separately NP treated plot was low record of soil 
pH which shared [46] report. Furthermore, declining of soil 
pH increased exchangeable acidity, and Al levels under plots 
treated with chemical fertilizers alone can be associated with 
an increase in hydrogen ions (H+) [47] and loss of exchangeable 
bases [48].

The overall treatments effect on Al3+ was significantly 
difference at (p < 0.05) (Table 4) in acidic nitisol of the study 

Table 3: Method of soil sample Analysis at laboratory level.

S/N Name of parameter Standerdized Methods Reference

1 Soil pH Supernatant suspension of 1:2.5 soils to H2O ratio [37]

2 SOC Wet Digestion Method [38]

3 Total N Kjeldahl digestion, distillation and titration method [38]

4 Avail. soil P NaHCO3 extraction method [39]

5 Exch. Bases Meliche-3 method [40]

6 CEC Extracting the soil with 1M ammonium acetate [37]

7 Exch.Acidity Titration Methods [41]

Table 4: Effects of applied treatments on soil pH, Soil EC and Exchangeable acidity (Mean (±) SD.

Treatments Soil PH EC (dS/m) Exch.Al3+ (cmol/kg) Exch. H+ (cmol/kg) EA cmol/kg 

HCHNP 4.98 ± 0.17a* 0.070 ± 0.004bc 0.29 ± 0.15 e* 0.27 ± 0.43 de 0.56 ± 0.46 e*

NPL 4.63 ± 0.03cde 0.070 ± 0.004bc 0.77 ± 0.17b* 0.58 ± 0.36bc 1.35 ± 0.52bc

COMP 4.67 ± 0.26cde 0.071 ± 0.005bc 0.34 ± 0.01d* 0.28 ± 0.03cd 0.62 ± 0.03d*

NP 4.60 ± 0.02e* 0.064 ± 0.003d* 0.95 ± 0.07ab 0.93 ± 0.19 a* 1.88 ± 0.26 a*

COMPL 5.10 ± 0.11a* 0.079 ± 0.004a* 0.19 ± 0.11 f* 0.25 ± 0.22 e* 0.44 ± 0.14 f*

HCHNPL 4.95 ± 0.20ab 0.073 ± 0.003ab 0.63 ± 0.04bc 0.40 ± 0.37cd 1.04 ± 0.34cd

CON 4.61 ± 0.16de 0.062 ± 0.004d* 1.0 ± 0.02 a* 0.93 ± 0.18a* 1.93 ± 0.20 a*

P-value 0.0001 0.0007 0.0009 0.001 0.0008

LSD(0.05) 0.18 0.0059 0.05 0.09 0.12

 CV% 2.23 5.01 9.57 20.19 12.61

Means followed by the same letters with in column are not different statistically at P < 0.05; HCHNP = 50% Compost + 50% Urea and TSP, 
NPL = urea and TSP + Lime, COMP = Compost, NP = Urea + urea and TSP, CON = Control, COMPL = Compost + Lime, HCHNPL = 50% Compost 
+ 50% Urea and TSP + Lime.
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SOM resulted was lying between Moderate to high. In both 
SOM and SOC the highest result was recorded on HCHNP 
when compared to the control treatment because chemical 
fertilizers are create conducive environment for the rest 
parameters improvement and also, easily available in a short 
period of time. This idea is revealed with [53] who pointed out 
as Compost and chemical fertilizers amendment significantly 
increased the organic C content in soil by increasing organic 
C in macroaggregates (> 250 μm) and microaggregates (< 250 
μm) respectively.

Effects of Compost, Inorganic fertilizers, Lime 
and their different rate of combination on 
available Phosphorus, available Potassium and 
total Nitrogen

The available phosphorous (APh) value on the study site 
was significantly different at (p < 0.05) and ranged from 
0.57 ppm to 1.44 ppm in control and COMPL treated plot 
respectively (Table 5). The available phosphorus on the COMPL 
treated plot was increased by 152.6% when compared to 
control treatment. According to [54], application of compost 
with intermediate rate of lime and high rate of P increased 
the residual available P the highest of all. However, according 
to [32] the available phosphorus in the study site was ranged 
in very low level. This could be due to P-fixation problem in 
high rainfall received area. This result shared the idea of [55] 
who concluded as soil pH of below 5.5, P precipitates with 
both Al and Fe ions.

The result of available potassium has shown significantly 
different result at (p < 0.05) in the study area (Table 5). The 
result on experimental site ranged from 1.24 to 2.00 cmol/
kg in control and HCHNPL treated plot respectively. Thus, 
HCHNPL treated plot increased Available K by 61.3% when 
compared to control plot and rated as high value according 
to [33]. Available K has tendency to fixed by clay minerals but, 
the textural class of the study site is sandy clay which has less 
capacity to fix the available potassium.

TN responses received significantly different value at (p < 

Al3+ with the addition of compost and lime together could be 
attributed to greater concentrations of exchangeable cations 
that can exchange H+ , Al3+, and Fe3+ on the surfaces of the soil.

Effects of Compost, Inorganic fertilizers, Lime 
and their different rate of combination on soil 
electrical conductivity

The overall mean value of soil Electrical Conductivity was 
attained significance difference at (P < 0.05) (Table 4) and 
control treatment recorded (0.062 dS/m) numerically lowest 
value of electrical conductivity followed by NP treated plot 
(0.064 dS/m) as compared to other treatments. This value 
shows that the study site is ranged in low level of salinity 
content since the soil pH is in strongly acidic soil. The range 
of electrical conductivity in the study area was rating as 
non-saline soil because the recorded result was < 2 dS/m 
according to [51]. However, the highest value means (0.079 
dS/m) was recorded in Compost-lime integrated treatment 
plot was relatively contained much amount of basic nutrients 
like calcium, Potassium, sodium and sulphates comparatively. 
The highest Electrical Conductivity value under Lime 
contained treatment plot might be due to its highest 
exchangeable bases like Ca and Mg whereas, the lowest EC 
value under control treatment plot could be associated with 
loss of basic cation’s in a reverse after intensive cultivation for 
different trial with different crop. This idea confirmed by [52], 
who reported as non-saline soils, conductivity variations are 
primarily a function of soil texture, basic cations and cation 
exchange capacity.

Effects of Compost, Inorganic fertilizers, Lime 
and their different rate of combination on SOM, 
SOC and TN

OM and OC content of soil in the study area were 
significantly varied (p ≤ 0.05) across the experimental site as 
shown on below (Table 5). SOM and SOC were highest (3.69%, 
2.14%) under HCHNP treated plot followed by (3.45%, 2.00%) 
in COMPL plot respectively. According to [30] both SOC and 

Table 5: Effects of applied treatments on OC, OM, Avail. P, Avail. K and TN (Mean (±) SD.

Treatments OC % OM% Avail P (ppm) Avail k Cmol/kg TN%

COMP 1.76 ± 0.21cde 3.03 ± 0.36cde 1.17 ± 0.03abc 1.53 ± 0.21bcd 0.046 ± 0.02bc

COMPL 2.00 ± 0.22ab 3.45 ± 0.37ab 1.44 ± 0.32 a* 1.96 ± 0.15a* 0.07 ± 0.00 a*

NPL 1.72 ± 0.10de 2.96 ± 0.18de 1.09 ± 0.40bc 1.36 ± 0.07de 0.09 ± 0.06a*

HCHNPL 1.94 ± 0.33abcd 3.35 ± 0.57abcd 1.41 ± 0.20ab 2.00 ± 0.26 a* 0.10 ± 0.02 a*

NP 1.81 ± 0.04bcd 3.12 ± 0.07bcd 1.05 ± 0.46c* 1.42 ± 0.22cde 0.09 ± 0.06a*

HCHNP 2.14 ± 0.005 a* 3.69 ± 0.01 a* 1.41 ± 0.20ab 1.79 ± 0.22ab 0.10 ± 0.03a*

CON 1.53 ± 0.10e* 2.64 ± 0.17 e* 0.57 ± 0.06d* 1.24 ± 0.30 e* 0.03 ± 0.02c*

P-value 0.0028 0.0031 0.0083 0.0001 0.007

LSD(0.05) 0.24 0.41 0.38 0.26 0.03

CV% 7.65 7.67 19.02 9.83 21.44

Means followed by the same letters with in column are not different statistically at P < 0.05; HCHNP = 50% Compost + 50% Urea and TSP, 
NPL = urea and TSP + Lime, COMP = Compost, NP = Urea + urea and TSP, CON = Control, COMPL = Compost + Lime, HCHNPL = 50% Compost 
+ 50% Urea and TSP + Lime.
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(agricultural lime) treated plots were increased Ca and Mg 
nutrient content through increasing soil pH via avoiding acid 
characterized elements like Al and Fe in acidic soil of the study 
site. Similar research result was reported by [58], who reported 
that lime application raises soil pH, base saturation, and Ca and 
Mg contents, and reduce aluminum concentration in acidic soils. 
Besides, Ca and Mg are the most dominant basic elements on 
exchangeable site compared to the other exchangeable cations 
(Table 6). Because the content of those elements are mostly 
significant to change the status of the soil when compared to 
K+ and Na+. This one was proved [59] report, which disclosed 
as exchangeable Mg commonly saturates only 5 to 20% of 
the effective CEC and 60 to 90% typical for Ca in neutral to 
somewhat acid soils. The average value for exchangeable K 
in the study area was shown significance variation (Table 6). 
It’s value was ranged from 0.11 cmol/kg (control) plot to 0.28 
cmol/kg (COMPL, HCHNP and HCHNPL) plot which is increased 
over by 154.5% when compared to control treatment. This 
might be due to the application of different amendments like 
lime, organic and inorganic fertilizer which used to highly tied 
exchangeable K on clay or OM site and save from leaching since 
the element is among easily leachable cation’s, shared the idea 
of [60] who stated as the increment of value of Exchangeable K 
in the soil is used as deficiency threshold level for both soil Ca 
and Mg in tropics.

Percentage of Base Saturation (PBS) was recorded very 
highly significant change at (P < 0.05) (Table 6). The PBS 
was high in COMPL treated plot (57.78 cmol/kg) whereas 
Control plot was contained the least (30.80 cmol/kg) PBS 
value. The COMPL treated plot was increased PBS value over 
by 88.5% when compared to control treated plot. Because, 
COMPL treated plot was expected to have dominant basic 
cation elements like Ca and Mg which directly increase the 
content of PBS in the study area. However, the founded result 
on experimental site was rated a slow to moderate level 
according to [34].

Conclusion and Recommendation
According to the study, fertility status of the soil across 

0.05) in HCHNP and HCHNPL treated plots (Table 5) and the 
result was ranged from 0.03-0.1% which implies increased 
by 233% when compared to control plot. However, still the 
content of TN in the study area is laid below the optimum 
or and, very low to low level according to [31]. This could be 
due to susceptability of Nitrogen element to leaching under 
heavy rainfall condition. The finding of [56] also revealed that, 
the cumulative rainfall distribution is highly favor N losses 
through runoff and leaching.

Effects of Compost, Inorganic fertilizers, Lime 
and their different rate of combination on Cation 
Exchange Capacity (CEC)

Cation exchange capacity (CEC) values a significantly 
varied at (P < 0.05) across the treatment on experimental 
site (Table 6). The value of CEC ranged from 12.72 cmol/
kg on control treatment plot to 22.76 Cmol/kg on COMPL 
treated plot. Thus, the value of CEC in COMPL treated plot 
was increased by 78.93% when compared to control plot. This 
might be due to relative improvement of soil pH in COMPL 
plot and the environment is conducive to retain and exchange 
cations in soil solution. The soil CEC in the study site before 
treatment was poor because of leaching problem as well as 
low CEC content of Nitisol in nature. The relevant report was 
done by [57], which stated as the clay assemblage of Nitisol is 
dominated by kaolinite which has the CEC value of 3-15 Cmol 
(+)/kg. The mean value of CEC rated as low to moderate in all 
experimental plots according to [34].

Effects of Compost, Inorganic fertilizers, Lime 
and their different rate of combination on 
Exchangeable Bases (EB) and Percentage of Base 
Saturation (PBS)

The average value of exchangeable Ca and Mg had 
statistically significant difference at (p < 0.05) (Table 6). Both 
Ca and Mg parameters recorded the highest value in COMPL 
treated plot and increased by (225%, 226%) respectively 
when compared to control plot. Because calcium carbonate 

Table 6: Effects of applied treatments on CEC, Exchangeable bases and PBS (Mean (±) SD.

Treatments CEC (Cmol(+)/Kg) Ca++ (cmol(/kg) Mg++ (cmol/kg) K+ (cmol/kg) Na+ (cmol/kg) PBS

COMP 18.88 ± 4.62ab 8.29 ± 3.60ab 1.10 ± 0.48d* 0.23 ± 0.05 a* 0.056 ± 0.006abc 51.25 ± 10.70ab

COMPL 22.76 ± 2.63a* 11.31 ± 2.05a* 1.5 ± 0.27 a* 0.28 ± 0.02 a* 0.063 ± 0.005 a* 57.78 ± 3.58 a*

NPL 18.63 ± 1.12ab 8.09 ± 0.88ab 1.07 ± 0.12d* 0.21 ± 0.09 a* 0.056 ± 0.006abc 50.61 ± 2.34ab

HCHNPL 22.38 ± 2.71a* 11.02 ± 2.12a* 1.46 ± 0.28b* 0.28 ± 0.04 a* 0.060 ± 0.000ab 56.99 ± 3.83 a*

NP 15.08 ± 0.59bc 5.32 ± 0.46bc 0.71 ± 0.06e* 0.21 ± 0.09 a* 0.053 ± 0.005bc 41.73 ± 1.58 b*

HCHNP 22.76 ± 2.63a* 11.00 ± 1.05a* 1.50 ± 0.27 a* 0.28 ± 0.03 a* 0.056 ± 0.006abc 57.23 ± 3.41 a*

CON 12.72 ± 2.59c* 3.48 ± 2.01c* 0.46 ± 0.26f* 0.11 ± 0.011b* 0.050 ± 0.000 c* 30.80 ± 11.43 c*

P-value 0.0048 0.0047 0.0048 0.013 0.124 0.0006

LSD(0.05) 4.94 2.84 0.25 0.08 0.008 5.28

 CV% 14.76 20.42 20.45 20.18 8.49 11.84

Means followed by the same letters with in column are not different statistically at P < 0.05; HCHNP = 50% Compost + 50% Urea and TSP, 
NPL= urea and TSP +Lime, COMP = Compost, NP = Urea + urea and TSP, CON = Control, COMPL = Compost + Lime, HCHNPL = 50% Compost 
+ 50% Urea and TSP + Lime
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9. Kassahun B (2015) Soil Fertility mapping and fertilizer blending 
background ethiopian soil health constraints content. 
Agricultural Transformation Agency, Addis Ababa, Ethiopia.

10. Abebe M (2007) Nature and management of acid soils in 
Ethiopia. Haramaya University.

11. Cai S, Zhang G (2016) Exploration and utilization of aluminum-
tolerant barley germplasm, in Exploration, identification and 
utilization of barley germplasm. Elsevier, 181-208.

12. Elias E (2017) Characteristics of Nitisol profiles as affected 
by land use type and slope class in some Ethiopian highlands. 
Environmental Systems Research 6: 1-15.

13. Liu E, Yan C, Mei X, et al, (2010) Long-term effect of chemical 
fertilizer, straw, and manure on soil chemical and biological 
properties in northwest China. Geoderma 158: 173-180.

14. Ano A, Ubochi C (2007) Neutralization of soil acidity by 
animal manures: mechanism of reaction. African Journal of 
Biotechnology 6.

15. Melese A, Yli-Halla MJ, Yitaferu B (2015) Effects of lime, wood 
ash, manure and mineral P fertilizer rate on acidity related 
chemical properties and growth and P uptake of wheat (Triticum 
aestivum L.) on acid soil of Farta district, Northewestern 
highlands of Ethiopia. International Journal of Agriculture and 
Crop Sciences 8: 256-269.

16. Chiu K, Ye Z, Wong MH (2006) Growth of Vetiveria zizanioides 
and Phragmities australis on Pb/Zn and Cu mine tailings amended 
with manure compost and sewage sludge: A greenhouse study. 
Bioresour Technol 97: 158-170.

17. Martínez-Blanco J, Lazcano C, Christensen TH, et al. (2013) 
Compost benefits for agriculture evaluated by life cycle 
assessment. A review. Agronomy for Sustainable Development 
33: 721-732.

18. Agegnehu G, Bass AM, Nelson PN, et al. (2016) Benefits of 
biochar, compost and biochar–compost for soil quality, maize 
yield and greenhouse gas emissions in a tropical agricultural soil. 
Sci Total Environ 543: 295-306.

19. Mengistu T, Gebrekidan H, Kibret K, et al. (2017) The integrated 
use of excreta-based vermi compost and inorganic NP fertilizer 
on tomato (Solanum lycopersicum L.) fruit yield, quality and soil 
fertility. International Journal of Recycling of Organic Waste in 
Agriculture 6: 63-77.

20. Nigussie A, Kuyper TW, de Neergaard A (2015) Agricultural waste 
utilisation strategies and demand for urban waste compost: 
Evidence from smallholder farmers in Ethiopia. Waste Manag 
44: 82-93.

21. BPEDORS (2000) Physical and socio economical profile of 180 
District of Oromia Region. bureau of planning and economic 
development of Oromia Regional State, Physical Planning 
Development, Finfinne, Ethiopia, 248-251.

22. Weigel G (1986) The Soils of the Gununo Area, Sidamo Research 
Unit, Ethiopia, University of Berne.

23. Akerele PO, Akinduyo TE (2020) GSJ. 8.

24. Zewide I, Mohammed A, Tulu S (2012) Effect of different rates 
of nitrogen and phosphorus on yield and yield components of 
potato (Solanum tuberosum L.) at Masha District, Southwestern 
Ethiopia. International Journal of Soil Science 7: 146.

25. Beccaluva L, Bianchini G, Wilson BM (2011) Volcanism and 
evolution of the African lithosphere. 478: Geological Society of 
America.

the plot is under series acidic problem. Almost all of the 
reveled results of the chemical properties of the soil were 
below optimum level to boost up the productivity of acidic 
tolerated plants. However the integrated use of more than 
two various rates of organic nutrient and NP fertilizers are 
better than the application of either NP fertilizers or organic 
manure alone. Agricultural lime combination with organic 
nutrient positive effect is unexpected event in ameliorating 
soil acidity. Therefore, advanced dose of lime with different 
organic fertilizer is highly needed to boost up crop 
Productivity in strongly acidic area. From the recorded result 
across the study area, Compost-lime combination might be 
recommended as best treatment to increase selective soil 
chemical properties parameter. Any Extension Programmes 
on soil fertility/nutrient management should be empowered 
poor farmers regarding to integration use of organic and 
Inorganic Fertilizers with lime combination. Thus, the 
improvements of soil acidity to some extent in the study area 
will have to look for a sustainable solution that addresses 
integrated soil fertility management. Long term effects of 
those amendments must be checked since, this research was 
limited to one season impact assessment.
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