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Abstract 

Pepper (Capsicum annuum L.) is a vital spice and vegetable crop in Ethiopia, but its production is limited by soil nutrient 

depletion and lack of improved varieties. This study evaluated the effects of different levels of blended fertilizer on the growth, 

yield, and quality of three pepper varieties (Mareko-Fana, Bako local, and Oda haro) to identify the optimal fertilizer level for 

higher yields. The experiment used a Randomized Complete Block Design with three varieties and four fertilizer levels (0, 50, 

100, and 150 kg/ha) arranged factorially and replicated three times. The results showed that fertilizer application affects the 

growth and yield parameters of the varieties. Oda haro well-maintained with 100 kg/ha had the tallest plants (68.25 cm), most 

branches (8.11), and longest fruits (9.04 cm). The highest marketable dry pod yield (1.99 t/ha) was attained by Oda haro with 

150 kg/ha, comparable to Bako local under the same treatment. Similarly, Oda haro with 150 kg/ha produced the highest total 

dry pod yield (2.09 t/ha), which was not significantly different from Bako local with the same fertilizer level. The study concludes 

that applying 100 kg/ha of blended fertilizer to Oda haro or Bako local varieties significantly enhances marketable yield. 

However, since this research was conducted at one location in a single season, further studies are recommended across several 

locations and under variable conditions to confirm this result. 
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1. Introduction 

Pepper is one of the most essential spices and with vegeta-

ble significance in tropical regions of the world. It is a member 

of the Solanaceae family and the genus Capsicum. The genus 

Capsicum is the second most significant vegetable crop of the 

family after tomato worldwide [1]. Peppers are one of the most 

commonly grown crops under various environmental and cli-

matic conditions. It is among the cash crops for smallholder 

farmers in developing countries such as Ethiopia, Nigeria, 

Ghana, China, India, Pakistan, Bhutan, Indonesia, Cambodia, 

and Thailand. Wide production of peppers exists in different 

parts of the country; small-scale farmers produce the largest 

proportion of hot peppers in the country [5]. The fruits are 

consumed fresh or dried, serve as raw materials for the pro-

cessing industry, and constitute an important cash crop for 

farmers, while also providing employment opportunities for 
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both urban and rural populations [8]. Regardless of the enor-

mous importance of pepper as a vegetable, spice, medicine, 

and ornamental, production and productivity of hot pepper is 

very low. Worldwide, dry chilies and peppers are cultivated on 

approximately 1.8 million hectares, with a total production of 

3.9 million tons, while green chilies and peppers occupy about 

1.9 million hectares and produce approximately 34.5 million 

tons [13]. Dry chilies and peppers produced 2.2 tonnes ha-1 

and green chilies and peppers produced 17.8 tonnes ha-1 re-

spectively, in a productive manner [2]. 

Soil fertility depletion or nutrient deficiency is one of the 

vital yield-limiting factors in vegetable-producing areas of the 

country as a result of intensive cultivation and very low and 

unbalanced nutrient supply. On the other hand, sources of 

plant nutrients for Ethiopian agriculture over the past five dec-

ades have been limited to urea and DAP fertilizers, which con-

tain only nitrogen and phosphorus, which may not satisfy the 

nutrient requirements of crops, including pepper. In Ethiopian 

soils, lack most of the macro and micronutrients required to 

sustain optimal growth and development of crops. As a result, 

the yield and productivity of crops like pepper are much lower 

in the case of Ethiopia compared to others. In narrowing the 

yield gap, several options could be taken by applying newly 

introduced blended fertilizers on pepper varieties and deter-

mining the optimum fertilizer rate [12]. 

Capsicum species and variations, particularly the improved 

ones, are rare in the western Ethiopia area as of currently. As 

a result, there is narrow varietal information to improve the 

crop for high fruit yield and quality in the existing agro ecol-

ogy. There has also been little research done on the effect of 

blended fertilizers rate on pepper varieties which enables the 

farmers to select the best performing varieties in the study area. 

Therefore, the main objective of this study was to determine 

the optimum fertilizer rate that maximizes yield and to evalu-

ate the cost-benefit relationship of these fertilizer rates and 

their interaction with pepper growth, yield, and quality param-

eters in the study area. 

2. Materials and Methods 

2.1. Description of the Study Area 

 
Figure 1. Map of the study area. 
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The experiment was conducted during the main cropping 

season of 2024 at the Uke Research and Demonstration Site 

in Guto Gida District, East Wallaga Zone, western Ethiopia. 

Geographically, Uke is located in the Guto Gida district of 

the East Wallaga zone along the main road from Nekemte 

to Bure. It is approximately 365 km from Addis Ababa and 

is 40 km away to the north direction from Nekemte town 

on the main road to Bure town. The area has received an 

average annual rainfall of 1780 mm recorded from the 

Nekemte meteorological station during the ten years 1996 

to 2007 with its rainfall pattern, annual mean minimum and 

maximum monthly temperatures being 13.75 and 27.65°C, 

respectively. 

2.2. Experimental Treatments and Design 

The treatments consisted of a blended fertilizer, containing 

Nitrogen, Phosphorus, Sulfur, Zinc, and Boron, applied on three 

pepper varieties: Mareko Fana, Bako Local, and Oda Haro, ob-

tained from the Bako Agricultural Research Center (BARC), 

using a local variety as a control. Pepper seedlings were raised 

in the nursery seedbed and later transplanted to a prepared field 

with 70 cm × 30 cm spacing after germination. The experiment 

was a RCBD 4×3 factorial with three replications; the three va-

rieties of pepper and four levels of fertilizer application, namely 

0, 50, 100, and 150 kg ha-1, respectively, were the treatments; 

and plots and blocks were arranged for convenience. 

 
Figure 2. These are photos taken during the research activities. 

2.3. Data Collected 

Data were collected from the central three rows of each plot, 

removing border plants, to determine the phenological, 

growth, and yield parameters and subjected to analysis of var-

iance (ANOVA) appropriate to factorial experiments in 

RCBD according to the General Linear Model (GLM) of SAS 

software version 9.2, and the interpretations were made fol-

lowing the procedure described by Gomez et al. (1984). Least 
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Significance Difference (LSD) test at a 5% probability level 

was used for mean comparison when the ANOVA showed sig-

nificant differences. 

3. Result and Discussion 

Analysis of variance showed that days to 50% flowering, 

days to maturity, plant height, number of branches per plant, 

number of fruits per plant, fruit length, marketable yield, and 

total dry pod yield showed significant differences (p < 0.05) 

between varieties and their interaction with blended fertilizer 

rates, whereas canopy diameter and unmarketable yield 

showed no significant difference. 

3.1. Phenological Parameters 

The earliest number of days to reach 50% flowering was 

observed from a variety of Bako local (67.93 days) with un-

fertilized plots. The longest (latest) days to attain 50% flower-

ing was recorded from the Oda Haro (79.03 days) variety that 

was applied with 150 kg/ha fertilizers. This finding aligns with 

[11], who reported that the variation in days to 50% flowering 

could probably be due to their genetic factors. 

The maximum date required to attain 75% maturity was 

recorded from the Oda haro (148.41 days) variety applied with 

the blended fertilizer at 150 kg/ha, which was not significantly 

different from the blended fertilizer applied at 100 kg/ha, 

while the shortest duration was recorded from the Bako local 

(132.06 days) variety with an unfertilized plot and non-signif-

icant differences of 133.26 days and 134.10 days that were 

recorded from the Bako local variety, which was applied with 

the blended fertilizer at 50 kg/ha and 100 kg/ha, respectively. 

Furthermore, this result was consistent with that of [4] who 

found that pepper varietals had a substantial impact on days to 

maturity. 

Table 1. The mean effect of the blended fertilizer rates on phenological parameters of pepper varieties at the Uke site during the 2024 cropping 

season in the East Wallaga zone. 

Treatments Phenological parameters 

Varieties NPSZnB kg/ha DF DM 

Mareko fana 

0 71.21de 134.16fg 

50 73.23cd 136.50ef 

100 74.98bc 138.66de 

150 76.64b 141.33cd 

Bako local 

0 67.93f 132.06g 

50 71.36de 133.26fg 

100 72.86d 134.10fg 

150 76.20b 142.93bc 

Oda haro 

0 70.53e 143.75bc 

50 72.86d 144.50bc 

100 75.53b 145.58ab 

150 79.03a 148.41a 

CV%  1.62 1.42 

LSD 5%  2.01 3.35 

Means within a column and rows sharing common letter(s) are not significantly different, CV=coefficient variance; LSD= List significance 

difference, Days to flowering (DF), Days to Maturity (DM) 

3.2. Growth Parameters 

The tallest plant height (68.25 cm) was recorded from the 

Oda haro variety with an application of blended fertilizer at 

100 kg/ha, which is not significantly different from the Bako 

local and Mareko fana varieties applied at 150 kg/ha (Table 2). 

However, the shortest plant height (44.47 cm) was recorded 

from the Mareko fana variety with an unfertilized plot, which 

is not significant to the Bako local variety (48.42 cm) without 
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fertilizer. This presents the role that blended fertilizers, which 

are a mixture of different nutrients, play in influencing plant 

growth and plant height of crops. The impact of blended ferti-

lizers on the plant height of pepper varieties was a significant 

difference in the rate of application. 

Similar to this [3] pointed out that improved soil nutrient 

availability in growing regions, particularly nitrogen and 

phosphorus, may be the primary cause of the increase in plant 

height. These nutrients have a positive impact on the vegeta-

tive growth of plants by promoting cell division and elonga-

tion as well as varietal variability in nutrient absorption. 

The widest canopy diameter was recorded from the Mareko 

fana variety (51.99 cm) but showed non-significant differ-

ences from the Bako local and Oda haro varieties, which re-

ceived blended fertilizer at 50, 100, and 150 kg/ha. The nar-

rowest canopy diameter of 37.78 cm was also recorded from 

the Mareko fana variety in plots that received no fertilizer. 

The number of branches per plant showed significant dif-

ferences with the interaction of blended fertilizer and pepper 

varieties. This implies that certain cultivars are more receptive 

to branching than others, and that this variation in response 

may be due to both genetics and the mixed fertilizers used. 

The maximum number of branches (8.11) was recorded in 

the Oda haro variety when treated with 100 kg/ha, while the 

minimum number of branches (4.65) was observed in the 

Mareko fana variety with no application of blended fertilizer 

(Table 2). This finding conform that, [6] found that cultivars 

had a substantial impact on the number of branches per plant. 

Table 2. The mean effect of the blended fertilizer rates on growth parameters of pepper varieties at the Uke site during the 2024 cropping 

season in the East Wallaga zone. 

Treatments   Growth parameters 

Varieties NPSZnB kg/ha Plant height Canopy diameter Number of branches per plant 

Mareko fana 

0 44.47e 37.78b 4.65d 

50 58.75d 48.67a 6.90bc 

100 61.35bcd 51.38a 7.23bc 

150 64.68abc 51.99a 7.34b 

Bako local 

0 48.42e 40.16b 5.14d 

50 59.26d 49.89a 6.60c 

100 64.33abc 51.62a 6.87bc 

150 66.75a 51.63a 7.38b 

Oda haro 

0 60.42cd 48.17a 6.87bc 

50 64.33abc 48.83a 7.00bc 

100 68.25a 49.32a 8.11a 

150 65.49ab 49.60a 7.20bc 

CV% 4.79 5.30 6.09 

LSD 5% 4.89 4.31 0.70 

Means within a column and rows sharing common letter(s) are not significantly different, CV=coefficient variance; LSD= List significance 

difference 

3.3. Yield Parameters 

In pepper varieties, the quantity of fruits produced per plant 

is significantly impacted by the use of blended fertilizer. The 

Oda Haro variety had the highest number of fruits (30.71), 

which is not significantly different from the Mareko Fana and 

Bako local varieties that were applied with blended fertilizers 

at 100 kg/ha or 150 kg/ha, whereas the smallest number of 

fruits per plant was recorded from the Mareko Fana variety, 

which had (13.71) with an unfertilized plot (Table 3). This 

demonstrates how soil and environmental factors affect the 

rates of appropriate nutrient application. This is in line with 

the findings of [7, 10] who stated that a nitrogen fertilizer rate 

of 150 kg ha-1 was used. 

The longest fruit length was recorded from Oda Haro (9.04 

cm) with the applied blended fertilizer of 100 kg/ha. While the 

shortest fruit length was recorded from the Mareko Fana (5.34 
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cm) variety, which had a non-significant difference from the 

Bako local (5.76 cm) variety that received an unfertilized plot 

and 50 kg/ha, respectively (Table 3). The longest pods were 

produced by increasing N to 100 kg/ha. However, increases 

from 100 to 150 kg/ha also reduce pod length because they 

promote the growth of vegetative plant parts, such as [9]. This 

result suggests that fruit length is influenced by the combina-

tion of blended fertilizer and types. 

Table 3. The mean effect of the blended fertilizer rates on yield parameters of pepper varieties at the Uke site during the 2024 cropping season 

in the East Wallaga zone. 

Treatments Yield parameters 

Varieties NPSZnB kg/ha Number of fruit per plants Fruit length 

Mareko fana 

0 13.71d 5.34e 

50 24.93b 7.52d 

100 29.81a 8.40b 

150 29.21a 8.11bc 

Bako local 

0 16.93c 7.74cd 

50 24.82b 5.76e 

100 28.84a 7.77cd 

150 29.87a 8.56ab 

Oda haro 

0 18.93c 7.74cd 

50 25.94b 8.57ab 

100 30.71a 9.04a 

150 30.52a 8.58ab 

CV% 6.15 4.52 

LSD 5% 2.16 0.59 

Means within a column and rows sharing common letter(s) are not significantly different, CV=coefficient variance; LSD= List significance 

difference 

Variance analyses showed that the varieties have signifi-

cantly different influences on marketable yield of pepper va-

rieties. The number of fruits, average dry fruit weight, and 

number of seeds per fruit were all significantly impacted by 

the interaction between blended fertilizer rates and hot pepper 

cultivars. 

According to this finding the highest dry marketable yield 

was recorded from the Oda Haro variety, which received 

1.99 t/ha of application at 150 kg/ha with no significant dif-

ference from Bako local at 1.81 t/ha that received 150 kg/ha 

of blended fertilizer. Similarly, the least dry marketable yield 

was recorded from Mareko Fana with 1.02 t/ha; this had no 

difference with Bako local at 1.11 t/ha under an unfertilized 

plot (Table 4). The diversity in the marketable production of 

these varieties, which may result from variations in their ge-

netic traits and agro-ecological adaptability, supports this con-

clusion [8]. 

The growth and yield characteristics are connected to plant 

height, plant canopy length, and the number of pods per plant, 

all of which were larger at the same fertilizer rate with total 

dry pod yield. The highest total dry pod yield was recorded 

from the Oda Haro (2.09 t/ha) variety with the applied 

blended fertilizer of 150 kg/ha and a non-significant differ-

ence from the Bako Local variety that applied the same 

amount of fertilizer rate. 

This is consistent with the results of [10] who found that the 

best dry yield of hot pepper was achieved at a rate of 150 

NPSBZn + 44 N of blended fertilizer and nitrogen. 
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Table 4. The mean effect of the blended fertilizer rates on yield parameters of pepper varieties at the Uke site during the 2024 cropping season 

in the East Wallaga zone. 

Treatments Yield parameters 

Varieties NPSZnB Kg/ha Marketable Dry Yield Unmarketable Dry Yield Total Dry Yield 

Mareko fana 

0 1.02e 0.116ab 1.13e 

50 1.39d 0.11ab 1.50d 

100 1.51cd 0.116ab 1.62cd 

150 1.61bc 0.103ab 1.72bc 

Bako local 

0 1.11e 0.130a 1.20e 

50 1.13e 0.133a 1.23e 

100 1.51cd 0.090b 1.64cd 

150 1.81a 0.103ab 1.94a 

Oda haro 

0 1.37d 0.116ab 1.48d 

50 1.80ab 0.106ab 1.91ab 

100 1.86a 0.100ab 1.96a 

150 1.99a 0.106ab 2.09a 

CV% 7.49 19.03 7.22 

LSD 5% 0.19 0.035 0.19 

Means within a column and rows sharing common letter(s) are not significantly different, CV=coefficient variance; LSD= List significance 

difference 

4. Conclusion 

Blended fertilizer rates applied to pepper varieties influ-

enced the growth, yield, and quality of Oda Haro, Bako Local, 

and Mareko-Fana pepper varieties in western Ethiopia. The 

Oda Haro variety showed better production characteristics re-

garding the number of fruits per plant and fruit length, and 

better growth parameters like the tallest plant height with 

more branches per plant at a fertilizer rate of 100 kg/ha. Sim-

ilarly, Bako Local varieties, the best growth and production 

performance was observed at a fertilizer rate of 100 kg/ha. 

To improve the growth and productivity of Oda Haro and 

Bako Local types, farmers should apply 100 kg/ha of blended 

fertilizer. It is recommended to conduct further research across 

different locations to confirm these findings. 
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