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Abstract: In the increasing population, there is a growing need to improve crop productivity. The aim of this study was to 
increase yield and yield components of barley production using organic and inorganic fertilizer in Bensa district. The 
experiment was laid out in Randomize Complete Block Design with factorial arrangement with three replication total twelve 
treatments. The treatments in the experiment were two levels of varieties (HB-1307 and EH-1493), and six level of organic and 
inorganic fertilizer (control, 100% NPS, 100% FYM, 50:50% NPS: FYM, 66.6: 33.3% NPS: FYM, and 33.3: 66.6% NPS: 
FYM. The analysis of data revealed significant difference due varieties and organic and inorganic fertilizer on phenological 
and growth parameters of barley significantly (P<0.001) affected. The results of this study indicated that organic and inorganic 
fertilizer significantly improved yield and yield components of barley. Higher biomass yield (10.45 ton ha-1) and grain yield 
(7.1ton ha-1) of barley were obtained from application of 66.6:33.3% NPS: FYM. The highest marginal rate of return (MRR%) 
545.5 was obtained from 66.6% NPS; 33.3% FYM. Given the fact that yield performance between the organic and inorganic 
fertilizer combination, application of 66.6:33.3% NPS: FYM was recommended for optimum grain yield and economical 
profitable barley production in Bensa Daye district, Sidama Region, Ethiopia. 
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1. Introduction 

Barley (Hordeum vulgare L.) is a grass of the family 
Poaceae, the subfamily Pooideae and the tribe triticeae [1]. 
Barley is thought to have originated in the Fertile Crescent 
area of the Near East from the wild progenitor Hordeum 

spontaneum [2]. Barley is one of the most important cereal 
crops in the world, ranking fourth in production area next to 
wheat, maize and rice [3]. Barley is a staple food grain, 
especially for Ethiopian highlanders. It can be grown in 
diverse agro ecologies being grown from 1800 to 3400m 
altitude in different seasons and production systems [4]. Barley 
ranks as fifth important crop after maize, teff, sorghum and 
wheat in the country [5]. Barley can serve as a substitute for 
wheat when wheat prices are high. Recent researches have 
established several health benefits of barley, predominantly 

because of its β-glucans content; hypocholesterolemic, 
hypoglycemic, obesity controlling, prebiotic, and 
anticancerous effects [6]. The national average yield of barley 
in Ethiopia is low (2.157 t/ha) [5]. There are several factors 
that contributing to low productivity of barley in the country 
such as genetic, environmental and socioeconomic constraints 
[6]. Its grain contains carbohydrate, starch, protein and small 
amount of fat. Barley is also among the major grain cereals 
dominantly cultivated in the central and southern highlands of 
Ethiopia where the soils are often acidic. Barley can be 
cultivated and gives better yields in the diverse environmental 
conditions, except in extreme high rainfall areas, which limit 
the [7]. Declining soil fertility is one of the major challenges to 
barley production and productivity in Ethiopia [8]. Depletion 
of soil nutrients especially N and P could be one of the major 
reasons for the observed decreases in grain yield of barley. 
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Some of the emerging research findings are also proving that 
K is indeed becoming a limiting nutrient in some Ethiopian 
soils [9]. Similarly, nutrients such as sulfur and boron are also, 
found to be limiting nutrient in many soils of Ethiopia. They 
further reported that Zn and Cu deficiencies were, observed in 
40 and 85% of maize crop samples, respectively. Ethiopian soil 
information system (EthioSIS) project is currently engaged in 
assessing the soil fertility status of Ethiopian soils to develop 
soil fertility map of Ethiopia soils. It also reported wide spread 
occurrence of several micronutrient deficiencies in addition to 
macronutrients such as N and P. Based on such recent results, 
production and uses of blended fertilizers containing three or 
more nutrients have already been started in Ethiopia regardless 
of the past fertilizer application. 

Mineral fertilizer is an essential component in integrated 
nutrient management [10], and fertilizer interventions are 
prominent in rural poverty reduction programs in Africa. Many 
studies find positive returns to mineral fertilizer use [11], but 
degraded soils can limit the marginal return to fertilizer and 
mineral fertilizer application can be unprofitable at high 
commercial prices. The integrated nutrient management 
paradigm in general and the program specifically, emphasize 
the importance of thoughtful application of small amounts of 
mineral fertilizer [10]. Mister of Agriculture use of farm yard 
manure with low rates of mineral fertilizers could be one 
alternative solution for sustainable soil fertility management 
and barley production [12]. Limited agronomic studies in line 
to integrated nutrient management practices and recommend 
best practices in order to maximize yield [13]. Therefore, low-
cost effective and environmentally friendly approaches are in 
high demand. In this regard, the application of mineral 
nutrition and use of organic fertilizer such as farm yard manure, 
compost and etc. would be a suitable strategy for minimizing 
yield reduction. Smallholder farmers are suffering from 
nutrient limitations and low nutrient use efficiencies of 
particularly nitrogen (N) as a consequence of soil degradation 
[14]. In addition to soil degradation, climate change is further 
challenging the agriculture-based societies of SSA [15]. 
Therefore, this experiment will be done to examine the 
response of integrated nutrient management on growth, yield 
and yield components of barley and evaluate and validate 
organic and inorganic fertilizer sources for the study area and 
to investigate the effects of inorganic and organic fertilizers 
rates on growth, yield and yield components of barley at Alo 
district Sidama, Ethiopia. 

2. Materials and Methods 

2.1. Description of Study Area 

This study was conducted at Bensa District, in Sidama 
Region, Ethiopia during the main cropping seasons of 2021. 
It is located at 38° 27’44’’E longitude and 06° 26’59’’, N 
latitude. The altitude of the experimental area is 2700 meter 
above sea level. The climate of the area is sub-humid type 
with bi-modal rainfall pattern. The main rainy season is 
extends from June to September and the area receives an 

annual rainfall of 1208.5mm. The average annual 
temperatures of the area is 19°C. The dominant soil type is 
clay loam. According to Ethiopian agro-ecological 
classification the area is grouped under highland with 
intensive rainfall. The area is potential to grow pulse, cereals 
and horticultural crops. Among the cereals crops, the major 
crops grown in the area barley is one. 

2.2. Treatments, Experimental Design and Procedures 

The experiment was laid out in randomized complete block 
design (RCBD) factorial arrangement with three replications. 
The FYM (Cattle manure and urine composited) were used for 
the experiment applied all four weeks before planting while 
NPS (N=18, P=38 and S=7 composition). The five of 
integrated nutrient management rates and control are as 
follows: 0% (control); 100% NPS; 100% FYM (12 t FYM ha-

1); 50:50% NPS: FYM; FYM; 66.6:33.4% NPS: FYM; 
33.4:66.6% NPS: FYM and the two improved seed of food 
barley varieties (HB-1307 and EH 1493) obtained from 
Agricultural Research Center; total twelve treatments were 
used. The experimental field was prepared by using local 
plough (Maresha) according to farmer’s Conventional farming 
practices. In accordance with the specification of the design, a 
field layout was prepared and then each treatment was 
assigned randomly to the experimental units within a block or 
plot. The plot size will be 1.6 x 2 m (plot size 3.2 m2), with 0.2 
m spacing between rows, 0.5 m spacing between plots and 1 m 
spacing between block with a gross area of field 204m2. In 
order to avoid boarder effects (10 cm) from both sides of plots 
were left. Seeding was carried out by hand drilling. 

2.3. Pre-sowing and Post-Harvest Soil Analysis 

For pre-sowing soil analysis surface soil samples (0-20 cm) 
15 samples were collected randomly by Auger sampler in a 
zigzag pattern from the entire experimental field and 
composited into one sample. Soil samples after harvesting 
was taken with treatments base and a sample weighing 1 kg 
per sample was taken. Air-dried soil sample was ground with 
a wooden pestle and mortar under shading. Before analysis, 
the sample was sieved through a 2-mm sieve mesh. The soil 
analyses were made at the Soils Laboratory of Hawassa 
University College of Agriculture. Soil pH was determined 
by glass electrode pH meter method in 1:2.5 soil water 
suspensions as described by [16]. Organic carbon was 
determined by Walkley and Black’s rapid titration method 
[17]. The available nitrogen in soil was determined by 
alkaline potassium permanganate method. Available 
phosphorus was estimated by the ascorbic acid method as 
described by Olsen et al., [18]. 

2.4. Data Collected 

Days to emergence, Days to heading and Days to 90% 
maturity was determined by counting the number of days 
based on visual observation. Plant height and Spike length was 
measured at physiological maturity from the ground level to 
the tip of panicle from ten randomly five selected plants in 
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each plot. The numbers of tillers was determined by counting 
the tillers from an area of 1 m x 1 m plants by throwing a 
quadrant into the middle portion of each plot. The weight of 
1000 seeds was determined by carefully counting the grains 
and weighing them using a sensitive balance. Grain yield was 
measured after harvesting the crop from the net plot area of 2.2 
m2 and from six rows to avoid border effects. Biomass yield 
was measured by weighing the sun dried total above ground 
plant biomass (straw yield +grain yield) of the net plot. After 
threshing the grain yield and straw yield will be measured; by 
subtracting the grain yield from the total above ground 
biomass yield. Harvest index was calculated by dividing grain 
yield by the total above ground air dry biomass yield. 

2.5. Data Analysis 

The collected data was subjected to the analysis of variance 
(ANOVA) using the SAS computer package version 9.0 (SAS 
Institute, 2002). Mean separation was carried out using least 
significance difference (LSD) test at 5% or 1% probability 
level depend on ANOVA result. Moreover, correlation 
analysis was also carried out to study the nature and degree of 
relationship between yield and yield components of barley 
genotype and liming. A correlation coefficient value (r) was 
calculated and test of significance was analyzed using Pearson 
correlation procedure found in SAS software. 

3. Results and Discussion 

3.1. Soil Physicochemical Properties of the Experimental 

Site 

The physical properties of soil or textural class of the soil 
were 25% sand, 32% silt and 43% clay dominated. The soil 
chemical properties of the experimental site are summarized 

in Table 1. The soil pH was higher (5.5) with application of 
100% NPS and others ranged from were 4.5-5.2 with pre-soil 
test was 4.7. The suitable pH range for most crops is between 
6.5 and 7.5 in N availability is optimum [19]. The organic 
Carbon (2.98) of the soil was higher with application of 
100% FYM. Higher 0.358% total Nitrogen was obtained with 
application of 33.3:66.6% NPS: FYM (Table 1). The total 
nitrogen of the soil ranged from 0.150 to 0.358 found in low 
to medium. Similarly, the highest soil available P (23.14 mg 
kg-1) was recorded from plots treated with full doses of farm 
yard manure and the lowest recorded from control treatment 
16.48%. Though the values of OC were generally rated as 
medium, the highest OC, (2.98%) and (2.81%) were recorded 
from plots treated with full doses of farm yard manure and 
NPS respectively and the least (1.65%) was from the plot 
which received control treatment (Table 1). The above 
findings are in line with the reports of Eghball et al. [20] that 
the residual effects of cattle manure and compost applications 
significantly increased electrical conductivity, plant available 
P and NO3-N and pH levels concentrations where the lowest 
pH and nutrient content were observed on plots not treated 
with organic fertilizer. Sharma et al. [21] also observed that 
the use of organic fertilizer might have made the soil more 
porous and pulverized, to allow better root growth and 
development, thereby resulting in higher root cation 
exchange capacity (CEC). According to Vanlauwe et al. [10] 
the direct interactions between inorganic fertilizer and 
organic matter can improve soil fertility by restocking 
nutrients lost through leaching and by modifying the pH of 
the rhizosphere and making unavailable nutrients available. 
Generally, thus above results indicate that integrated use of 
fertilizer sources have significant improvement in the overall 
condition of the soil as well as agricultural productivity if 
best alternative option is adopted in the area. 

Table 1. Selected Physico-Chemical Properties of the Experimental Site Soil before Sowing and after Harvesting. 

Treatment PH N% CEC (Meq 100g soil -1 P (mg Soil -1 OC% 

HB -1307 

0% (Control) 4.80 0.150 10.32 16.48 1.65 
100% NPS 5.50 0.271 16.23 22.42 2.81 
100% FYM 4.98 0.243 17.23 23.14 2.98 
50:50% NPS:FYM 5.10 0.255 16.81 21.25 2.70 
66.6% NPS; 33.3% FYM 5.20 0.281 16.53 22.12 2.77 
33.3% NPS; 66.6% FYM 4.99 0.358 17.12 22.56 2.72 

EH-1493 

0% (Control) 4.80 0.150 10.32 16.48 1.65 
100% NPS 5.50 0.271 16.24 22.42 2.81 
100% FYM 4.98 0.243 17.23 23.14 2.98 
50:50% NPS:FYM 5.10 0.255 16.82 21.25 2.70 
66.6% NPS; 33.3% FYM 5.20 0.281 16.53 22.12 2.77 
33.3% NPS; 66.6% FYM 4.99 0.358 17.12 22.56 2.72 

 Pre soil test 4.70 0.221 10.66 17.23 1.72 
 FYM test 8.50 5.20 41.23 45.45 18.21 
 Physical properties of soil      
 

Soil Textural class 
Sand 25%    

 Silt 32% Clay Loam   
 Clay 43%    

 

3.2. Effects of Organic and Inorganic Fertilizer on 

Phonological Parameters of Barley Production 

Main effects of varieties significantly (P ≤ 0.05) affected 

days to heading. Longer (75.22) and shorter (72.44) days to 
heading of barley was observed EH-1493 and BH-1307 
respectively Table 2 The significant difference among the 
varieties for these phenological traits might be attributed to 
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their genetic difference of the barley varieties. Main effects 
of fertilizer highly significantly (P ≤ 0.001) affected days to 
heading. Longer (84.66) and shorter (67.00) days to heading 
of barley was observed under control and 100% NPS 
respectively (Table 2). According to, Ofosu and Leitch [22] 
reported the application of fertilizers of any source, 
regardless of their doses accelerated days to heading as 
compared to no fertilizer application. Similarly, Rashid et 

al. [23] reported that NP application significantly affect 
days to heading of barley. In additionally this finding also 
agreement with Damene et al [24] who reported that 
increase in P rate decreased time to heading. Therefore, 
application of fertilizer was reduced the number of days to 
heading of barley. 

Main effects of fertilizer highly significantly (P ≤ 0.001) 
affected days to 90% maturity. Days to 90% maturity higher 
(104.83) and lower (88.00) days to 90% maturity; of barley 
was obtained from control and combined application of 
66.6% NPS; 33.3% FYM respectively (Table 2). Days to 
maturity decreased with increasing rate of P fertilizer. 66.6% 
NPS; 33.3% FYM fertilizer applied, the lower days to 
maturity. Similarly, The application of integrated nutrient 
significantly affected the number of days to maturity of 
barley. [25] According to, Ofosu and Leitch [22], however, 
the application of fertilizers of any source, nevertheless of 
their doses speeded days to maturity as compared to no 
fertilizer application treatment. 

3.3. Effects of Organic and Inorganic Fertilizer on Growth 

Parameters of Barley Production 

The analysis of data revealed significant difference due 
varieties on plant height significantly (P<0.0001) affected. 
The taller (87.77) and shorter (83.00) cm plant height of 
barley was observed BH-1307 and EH-1493 respectively 
(Table 2). Main effects of fertilizer highly significantly (P ≤ 
0.001) affected plant height. The treatment (66.6:33.3% NPS: 
FYM) produced the tallest plants (98.5 cm) and the minimum 
(67.83 cm) plant height was recorded for the no fertilizer 
applied. The results indicated that increased organic and 
inorganic fertilizer application rates have obviously 
increasing vegetative growth of crop pants. This result of 
experiment agreed with the finding of Amanuliah and 
Maimoona [26] who reported that the use of increased rates 
of FYM and N increased plant height and the shortest plants 
recorded from the control treatment. Similarly, Haris [27] 

reported that the use of organic manures in combination with 
inorganic fertilizers maximized the plant height than the 
application of inorganic fertilizers alone. Similarly, Woubshet 
et al. [28] reported higher plant height of barley with the 
integrated application of lime, balanced fertilizer, and 
compost in Wolmera district. 

The analysis of data revealed significant difference due 
varieties on spike length significantly (P<0.0001) affected. 
The longer (10.19 cm) and shorter (9.11 cm) spike length of 
barley was observed BH-1307 and EH-1493 respectively 
(Table 2). Similarly, result was reported by Kumar et al. [29]. 
The same to this result the yield increase was to the extent of 
33.4 percent over local and the increased yield of genotype 
DWRB-73 was mainly due to significant increase in spike 
length (9.4 cm) compared to BH-902 [29]. Main effects of 
fertilizer highly significantly (P ≤ 0.001) affected spike 
length. The treatment (66.6:33.3% NPS: FYM) produced the 
longer (13 cm) and the shorter (6.8 cm) was recorded for the 
no fertilizer applied. Similarly, Shekhawat et al. [30] reported 
that considerable increase of spike weight of barley due to 
application of only potassium. Therefore, application 
inorganic and organic fertilizer alone or integrated were 
produced taller spike length of barley. 

3.4. Effects of Organic and Inorganic Fertilizer on Yield 

and Yield Component of Barley Production 

Main effects of fertilizer highly significantly (P ≤ 0.001) 
affected number of effective tiller. The treatment (66.6:33.3% 
NPS: FYM) produced the higher mean number of effective 
tiller (8) and the minimum (2.5) mean number of effective 
tiller was recorded from the no fertilizer applied (Table 2). 
Similarly, Mittiku et al. [31] reported greater tillering as well 
as higher percentage of survival of the tillers due to 
application of both integrated inorganic and FYM were gave 
significantly higher number of tillers as compared to non-
fertilized barley. The result agrees with the Prystupa et al. 
[32] who reported that number of productive tillers/plant was 
affected by NP fertilizer application. Similarly, application of 
5 t ha-1 FYM combined with 75% inorganic NP gave the 
highest number of productive tiller m2 (227 and 215) [31]. 
Kumar et al. [29] reported that the number of total tillers 
plant-1 was significantly increased with application of 
nitrogen fertilizer. Generally, the higher number of tillers was 
contributed to increased production and productivity of grain 
yield and total dry matter of barley. 

Table 2. Main Effects of Organic and Inorganic Fertilizer on DE, DH, DM, PH, SL, and NET, of Food Barley during 2022 cropping season. 

Treatments DE DH DM PH (cm) SL (cm) NET-1 

Varieties       
HB- 1307 7a 72.44b 92.72a 87.77a 10.19a 5.16a 
EH-1493 7a 75.22a 95.55a 83.00b 9.11b 4.83a 
Fertilizers       
0% (Control) 7a 84.66a 104.83a 67.83e 6.83e 2.50d 
100% NPS 7a 67.83d 88.67c 93.50b 10.91b 5.5b 
100% FYM 7a 77.50b 96.83b 86.83c 9.08cd 4.00c 
50:50% NPS:FYM 7a 71.33cd 91.50c 86.66c 9.58c 5.00b 
66.6% NPS; 33.3% FYM 7a 67.00c 88.00c 98.50a 13.00a 8.00a 
33.3% NPS; 66.6% FYM 7a 72.66c 93.33bc 79.00d 8.50d 5.00b 
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Treatments DE DH DM PH (cm) SL (cm) NET-1 

Varieties NS * NS *** *** NS 
Fertilizers NS *** *** *** *** *** 
Varieties x Fertilizers NS NS NS NS NS NS 
LSD (5%) 0.00 4.73 4.99 4.45 0.72 0.62 
CV% 0.00 5.35 4.43 4.36 6.77 10.44 

DE days to emergence, DH days to heading, DM days to maturity, PH plant height, SL spike length and NET -1 number of effective tillers per plant, LSD list 
significant difference CV coefficient of variance. Means within a column followed by the same letter are not significantly different at 5% probability level *, 
**, *** and NS, significant, highly significant and non-significant; respectively. 

The analysis of data revealed significant difference due 
varieties on number of seeds per spike significantly 
(P<0.001) affected. The mean number of seeds per spike 
varied between 24.94 and 22.72 of HB-1307 and EH-1493 
respectively (Table 3). According to, Arifet al. [33] reported 
spikes density variety were higher in organically managed 
field than as well as increases in spike per plant could be the 
consequence of the increase in number of tillers per plant. 
Main effects of fertilizer highly significantly (P ≤ 0.001) 
affected seeds per spike. The treatment (66.6:33.3% NPS: 
FYM) produced the highest seed number (31.5) and the 
minimum (14) seed number was recorded for the no fertilizer 
applied. Similarly, Arif et al. [33] have reported significant 
increases in the number of grain spike-1 by applying organic 
manures and inorganic fertilizer application alone. Sepat et 

al. [34] reported significantly enhanced early vegetative 
growth, more number of spikes which consequently 
increased the number of spike of barley. Godara et al. [35] 
reported neither inorganic fertilizers nor organic sources 
alone can result in sustainable productivity. Therefore, a 
combination of both inorganic and organic fertilizers, where 
the inorganic fertilizer provides readily available nutrients 
and the organic fertilizer mainly increases soil organic matter 
and improves soil structure and buffering capacity of the soil. 

Thousand seed weight significantly affected due to 
varieties (P<0.05) higher 1000 seed weight (40.36) was 
obtained from HB-1307 and lower from EH-1493 (37.44g) 
(Table 3). Main effects of fertilizer highly significantly (P ≤ 
0.001) affected thousand seed weight. The highest significant 
difference was obtained from between non fertilized 
treatments and 66.6: 33.3 NPS: FYM where produced 26.66 
g and 47.58 g respectively. Similarly, Saidu et al. [36] also 
obtained the highest 1000 grain weight, from application of 5 
t ha-1 FYM in combination with 50%inorganic NP while the 
lowest 1000 grain weight was recorded from no fertilizer 
application. This justifies integrated application of inorganic 
and organic fertilizers had considerable contribution for 
thousand seed weight of barley, which might be due higher 
nutrient concentration both fertilizer sources when integrated. 

The above ground biomass yield of barley was 
significantly (P<0.0001) affected by application of organic 
and inorganic fertilizer (Table 3). Significantly higher above 
ground biomass yield was obtained from treatment 
(66.6:33.3% NPS: FYM) produced the highest above ground 
biomass yield (10.45 ton ha-1) and the minimum (6.05 ton ha-

1) above ground biomass yield was recorded for the no 
fertilizer applied, which was in agreement with [37]. 
Likewise, the application of 5 t ha-1 FYM in combination 

with 75% inorganic NP gave the highest biomass yield of 
barley [31]. Application of higher nitrogen increased dry 
matter of plants. According to, Shata et al [38] suggested that 
by the use of mixed chemical and bio fertilizers production 
can be kept at optimum level, the amount of chemical 
fertilizer to be used can be reduced. 

The grain yield of barley was significantly (P<0.01) 
affected due to varieties. Significantly higher grain yield was 
produced fromHB-1307 the highest grain yield (2.77 ton ha-

1) and the lower (2.58 ton ha-1) grain yield was recorded from 
EH-1493 variety (Table 3). The grain yield of barley was 
significantly (P<0.0001) affected by application of organic 
and inorganic fertilizer. Significantly higher grain yield was 
obtained from treatment (66.6:33.3% NPS: FYM) produced 
the highest grain yield (3.35 ton ha-1) followed by 
recommended 100% NPS (3.15ton ha-1) and the minimum 
(1.53 ton ha-1) grain yield was recorded for the no fertilizer 
applied treatment. Similar observations were reported by 
[37]. This result was in agreement with [31]. Who reported 
application of inorganic fertilizers (NP or NPK) with FYM 
gave a better yield of barley than the application of 100% 
inorganic fertilizers alone. Likewise, increase in grain yield 
by combination of both inorganic and organic fertilizers, 
where the inorganic fertilizer provides readily available 
nutrients and the organic fertilizer mainly increases soil 
organic matter and improves soil structure and buffering 
capacity of the soil (to holding water capacity, to control soil 
erosion, to keep soil moisture, to control soil cracking and 
drying then soil come to rehabilitation) [35]. 

The straw yield of barley was significantly (P<0.0001) 
affected by application of organic and inorganic fertilizer. 
Significantly higher straw yield was obtained from treatment 
(66.6:33.3% NPS: FYM) produced the highest straw yield 
(7.1 ton ha-1) followed by recommended 100% NPS and 
50:50%NPS: FYM (6.8ton ha-1) and the minimum (4.51 ton 
ha-1) straw yield was recorded for the no fertilizer applied 
treatment (Table 3). Likewise, Gafar et al. [39] have 
demonstrated the beneficial effect of integrated nutrient 
management in justifying the deficiency of several macro and 
micro-nutrients which affected the straw yields. Application 
of optimum dose of integrated nutrients (50 N; 100 PS kgha-1 
and t ha-1 FYM) is fundamental for maintaining adequate 
supply of nutrients (OC, OM, P and N) for increased yield. 
The chemical fertilizer required to achieve optimum yield 
levels can be decreased with the application of organic 
fertilizer [40]. The present trend of increase in straw yield 
with the combined application of organic and inorganic 
fertilizers over the control was in conformity with [41]. 
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The harvest index was significantly (P<0.0001) influenced 
by application of organic and inorganic fertilizer. 
Significantly higher harvest index of barley was obtained 
with 100% NPS application (0.32) followed by (66.6:33.3% 
NPS: FYM) and 50:50%NPS: FYM (0.31); lowest recorded 
from (0.25) non fertilized treatment (Table 3). Similarly, 

harvest index of about 50% with a positive trend due to 
increasing N rate was previously reported by [42]. Likewise, 
Mitiku et al. [31] reported harvest index of barley was 
significantly influenced by the combined application of 
organic and inorganic fertilizer sources and the highest 
harvest index. 

Table 3. Main Effects of Organic and Inorganic Fertilizer on NSS-1, SW, ABM, SY, GY and HI%, of Barley during 2022 cropping season. 

Treatments NSS-1 1000GW (g) ABMtha-1 SYtha-1 GY tha-1 HI% 

Varieties       
HB- 1307 24.94a 40.36a 8.97a 6.20a 2.77a 0.30a 
EH-1493 22.72b 37.44b 8.95a 6.36a 2.58b 0.28b 
Fertilizers       
0% (Control) 14.00d 26.66d 6.05d 4.51c 1.53d 0.25c 
100% NPS 26.66b 42.91b 9.51b 6.80a 3.15a 0.32a 
100% FYM 23.00c 39.08bc 8.91c 6.11b 2.70bc 0.28b 
50:50% NPS:FYM 24.16c 40.16bc 9.50b 6.80a 2.80b 0.31a 
66.6% NPS; 33.3% FYM 31.50a 47.58a 10.45a 7.10a 3.35a 0.31a 
33.3% NPS; 66.6% FYM 23.66c 37.00c 8.91c 6.36b 2.55c 0.26bc 
Varieties ** * NS NS ** * 
Fertilizers *** *** *** *** *** *** 
Varieties x Fertilizers NS NS NS NS NS NS 
LSD 2.31 4.22 0.42 0.40 0.20 0.02 
CV 8.13 9.06 3.93 5.42 6.54 8.15 

NSS-1 number of seed per spike, 1000GW thousand grain weights, ABM above ground biomass, SY straw yield, GY grain yield and HI harvest index LSD list 
significant difference CV coefficient of variance. Means within a column followed by the same letter are not significantly different at 5% probability level *, 
**, *** and ns, significant, highly significant and non-significant; respectively. 

3.5. Integrated Use of Inorganic and Organic Fertilizer on 

Economic Profitability of Barley Production 

Based on partial budget analysis, the highest marginal rate 
of return (MRR%) 545.5 and 391.6 were obtained from 
66.6% NPS; 33.3% FYM and 100% FYM respectively, but 

the lowest marginal rate of return (MRR%) 25.2 was 
obtained from 33.3% NPS; 66.6% FYM. This means that for 
every 1.00 birr invested for both fertilizers in the field, 
producers can expect to recover the 1.00 Birr and obtain an 
additional of 54.5and 39.1 Birr from fertilizers 66.6% NPS; 
33.3% FYM and 100% FYM, respectively. 

Table 4. Economic Profitability of Barley Production under Integrated use of inorganic and Organic Fertilizer. 

Treatments Av.GY t ha-1 Ad. GY t ha-1 GFB (Birrha-1) TVC (Birrha-1) NB (Birrha-1) MRR% 

Varieties       
EH-1493 2.58 2.32 116,000 39,500 76,500 - 
HB- 1307 2.77 2.49 124,500 39,500 76,500 - 
Fertilizers       
0% (Control) 1.53 1.37 68,500 25,000 43,500 - 
33.3% NPS; 66.6% FYM 2.55 2.29 114,500 38,828.5 75,671.5 25.2 
100% FYM 2.70 2.43 121,500 39,000 82,500 391.6 
50:50% NPS:FYM 2.80 2.52 126,000 38,750 87,250D - 
100% NPS 3.15 2.83 141,500 38,500 103,000D - 
66.6% NPS; 33.3% FYM 3.35 3.01 150,500 38,662 111,838 545.5 

N.B Prices of Urea = 40 birr kg-1 NPS =45, FYM =100 birr 100kg-1, prices of barley 50 birr kg-1. Labor cost was vary on each treatment. 

4. Conclusion 

In the increasing population, there is a growing need to 
improve crop productivity. However, the majority of tropical 
soils like Ethiopia have limited capacity of producing high 
crop yields because of production constraints like soil acidity 
and lack of soil fertility. Due to such constraints, yield is 
usually below the genetic potential of crops alternatives ways 
to overcome such problem is application of organic and 
inorganic fertilizer use of nutrient efficient. The results of this 
study indicated that organic and inorganic fertilizer 

significantly improved yield and yield components of barley. 
The phenological and growth parameter of barley were 
improved with application of organic and inorganic fertilizer. 
Higher biomass and grain yield of barley were obtained from 
application of 66.6:33.3% NPS: FYM show that organic and 
inorganic fertilizer contributed for soil nutrient status 
improvement. The highest marginal rate of return (MRR%) 
545.5 was obtained from 66.6% NPS; 33.3% FYM. Given 
the fact that yield performance between the organic and 
inorganic fertilizer combination, application of 66.6:33.3% 
NPS: FYM was recommended for optimum grain yield and 
economical profitable barley production in Bensa Daye 
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district, Sidama Region, Ethiopia. 
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