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Abstract
Understanding the impact of organic and inorganic components on soil fertility and quality is critical to improving 
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soil were collected from ten randomly selected points on the diagonal 
of the experimental field using an Auger meter and analyzed at BARC 
Soil Laboratory. At the start of the experiment in 2016, samples were 
analyzed for important soil parameters (pH, Ava.P, % TN, % OM, % 
OC) before sowing.

Post-harvest soil samples with similar parameters to the composite 
soil sample were collected from each plot/observation/ and analyzed 
year after year to observe the progress that occurred compared to 
the composite soil sample analysis results until the experiment was 
terminated (2020).

All yield and yield component data were collected, analyzed 
graphically, and descriptive statistics of soil parameters were performed 
(comparison of changes in pre-sowing soil results with post-harvest 
results).

Results and Discussion
Soil physicochemical properties

Post-harvest soil results: Both pre-planting and post-harvest 
soil sample organic carbon (OC) and total nitrogen (TN) values were 
categorized as medium levels based on nutrient grading level (Tadesse 
et al., 1991). The average over the different soil depths, the pre-sowing 
pH (1: 2.5 H2O), Ava.P (ppm), OC (%), OM (%), OM (%), TN (%) 
were 5.27, 8.65, 1.4, 2.6, 0.14, respectively (Table 1). Pre-sowing soil 
results showed that the experimental plot was under strongly acidic 
soil conditions according to (Tadesse et al., 1991) ratings, with a pH 
of 5.27 at the BARC station (Table 1). This result indicates that most 
of the essential plant nutrients are fixed in soil colloidal particles 
and are unavailable to plants since most plant nutrients are more 
readily available and utilized by plants at slightly neutral soil pH 
[7]. Additionally, available phosphorus, %TN, and %OC are present 
in the low to moderate range, indicating the presence of phosphate 
adsorption/immobilization/, as phosphates are negatively charged and 
interact with strongly positively charged toxic elements such as Al+3, 
Mn +2, Fe and H+) defined. These elements may react to form insoluble 
phosphates and cause phosphate retention. The results also indicate 
that crop harvest results in depletion of alkaline cations/exchangeable 
bases/such as calcium, magnesium and potassium, as well as higher 
microbial oxidation of organic acids producing hydrogen ions to the 
soil solution and lowering soil pH. Soil acidity affects crop growth 
because acidic soils contain toxic levels of aluminum and manganese 
and are characterized by deficiencies in essential plant nutrients such 
as phosphorus, calcium, potassium, and magnesium [8].

Post-harvest soil results: Results from post-harvest soil samples 
showed increases in phosphate availability, soil pH, %TN and % OC 
(Table 1). The average over the different soil depths, the post-harvest 
pH (1: 2.5 H2O), Ava.P (ppm), OC (%), OM (%), OM (%),TN (%) 
were 6.22, 19.8, 2.7, 4.7, 0.22, respectively. This suggests that post-
harvest soil results show progressive changes after the application of 
combined treatments, especially lime and FYM. Phosphate input from 
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kg/ha NPS + 0 FYM + 1.05t/ha Lime), T7.100 kg/ha NPS + 10 t/ha 
FYM + 1.05 t/ha Lime), T8(50 kg/ha NPS + 5 t/ha FYM + 2.1 t/ha 
Lime), T9(50 kg/ha NPS + 0 FYM +2.1 t/ha Lime).

Canopy diameter per plant (cm)

The interaction for T5 (100 kg/ha NPS, 2.1 t/ha lime and 10 t/
ha FYM) showed a highly significant difference in canopy diameter 
compared to the other treatment combinations. The treatment five 
recorded the highest canopy diameter (30 cm), while the control 
treatment had the lowest value of 17 cm (Figure 4). This result shows 
that the interaction of T5 (100kg/ha NPS, 2.1t/ha lime and 10t/ha 
FYM) has a positive direct effect on increasing the canopy diameter per 
plant (Figure 4).

Key: T1(Control), T2(100 kg/ha NPS + 0 FYM + 0 Lime), T3(100 
kg/ha NPS + 10 t/ha FYM + 0 Lime), T4(100 kg/ha NPS + 0 FYM + 2.1 
t/ha Lime)T5(100 kg/ha NPS + 10 t/ha FYM + 2.1t/ha Lime), T6(100 
kg/ha NPS + 0 FYM + 1.05t/ha Lime), T7.100 kg/ha NPS + 10 t/ha 
FYM + 1.05 t/ha Lime), T8(50 kg/ha NPS + 5 t/ha FYM + 2.1 t/ha 
Lime), T9(50 kg/ha NPS + 0 FYM +2.1 t/ha Lime).

Hot pepper dry pod yield

The treatment combination (1.05 tha-1 Lime+10 tha-1 FYM+100 

kgha-1 NPS) was considered to be a relatively good combination, 
obtaining the highest average dry pod number (1.13 tha-1), the average 
dry pod number of the control treatment was the lowest (0.56 tha-1) and 
the dry pod yield was the lowest (Figure 5). Consistent with this result, 
[8-10] reported that among different organic fertilizers, pepper fruit 
yield was highest (9.66) when manure and chemical fertilizers were 
applied in a ratio of 1: 1 on a nitrogen equivalent basis among various 
treatments (Figure 5).

Key: T1(Control), T2(100 kg/ha NPS + 0 FYM + 0 Lime), T3(100 
kg/ha NPS + 10 t/ha FYM + 0 Lime), T4(100 kg/ha NPS + 0 FYM + 2.1 
t/ha Lime)T5(100 kg/ha NPS + 10 t/ha FYM + 2.1t/ha Lime), T6(100 
kg/ha NPS + 0 FYM + 1.05t/ha Lime), T7.100 kg/ha NPS + 10 t/ha 
FYM + 1.05 t/ha Lime), T8(50 kg/ha NPS + 5 t/ha FYM + 2.1 t/ha 
Lime), T9(50 kg/ha NPS + 0 FYM +2.1 t/ha Lime).

Partial budget analysis data for different treatments are shown in 
Table 2. Balanced application of organic amendments, NPS, organic 
fertilizers and lime in hot pepper production in BARC is economically 
feasible. The combination of NPS (100 kgha-1) + 2.1 tha-1 lime + 10 tha-1 
FYM has the highest net benefit (352,900 ET birr) and marginal return 
(65.15) for hot pepper (Table 2).

Figure 2:�7KH�DYHUDJH�KRW�SHSSHU�SODQW�KHLJKW��FP��%$5&�VLWH�

Figure 3: The average number of pepper pods per plant at BARC site.
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Conclusion
Soil erosion, continuous tillage and low nutrient application are 

the main causes of soil fertility decline in Ethiopia. In some cases, 
loss of organic matter, as well as loss of topsoil, exacerbates soil water 
retention problems, leading to water stress rather than nutrient 
deficiencies. Due to the high cost of chemical fertilizers, most farmers 
across the country use less fertilizer and recommend it in a blanket 
manner. Due to the complex agricultural climate, soil, topography and 
socio-economic conditions in various places, management is complex. 
Therefore, Ethiopia's blanket recommendations and the application of 
other fertilizers and pesticides do not adequately address the existing 
problems in the face of farmers and reality. The increased use of 

Figure 4: The average Canopy Diameter cm for hot pepper at BARC site.

Figure 5:�7KH�DYHUDJH�KRW�SHSSHU�GU\�SRG�\LHOG��WKD����%$5&�6LWH�
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chemicals in intensive cultivation not only contaminates ground and 
surface water but also disrupts the harmony between soil, plants and 
microbial populations.

On the other hand, traditional organic inputs viz. crop residues 
and animal manure are limited in quantity, have low nutrient content 
in raw materials, and require high labor force for processing and 
application, making them unable to meet the nutrient needs of large-
area crops. Integrated soil fertility management is the best option for 
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