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Abstract

With the aim of providing an overview of the bread wheat (Triticum aestivum L.) production efficiency and its management 
requirements such as agro-climatic conditions, aridity, weather of different areas, the soils nutrient character and fertilization 
status in broad and inclusively in Ethiopia, relating them with existing research tendencies and to show imminent benefits 
of soil nutrient management studies and their significance for improved agronomic formulations and cultural practices. 
This paper reviewed that application of balanced nutrients under optimum moisture availability in different soil types is an 
important crop management strategy, which may help maximizing crop yield and quality. Also, lack of optimum nutrients 
and moisture in the soil has been the major bottlenecks of bread wheat production and productivity. Bread wheat is a 
highly valued crop in the national food of Ethiopia and a widely produced crop in the country. Low soil fertility is one of the 
primary and unescapably constraints to bread wheat production in Ethiopia; thus, there are differences among soil types in 
yielding ability under different nutrients and soil characteristics. Most smallholder farmers in Ethiopia appreciate the value 
of fertilizers, but they are not often able to apply them at the recommended rates and at the appropriate time according to the 
soil characteristics. These are because of high cost, lack of credit, delivery delays, and low and variable returns. In addition, the 
traditional organic inputs, crop residues and animal manures, identified that it cannot meet crop nutrient demand over large 
areas because of the limited quantities available, the low nutrient content of the materials, and the high labor demands for 
processing and application. However, there was felt that could exist an opportunity to increase bread wheat crop yields through 
identification or selection of soil type and balanced nutrients application or searching for other nutrients sources beyond Urea 
and Diammonium phosphate especially in Ethiopian condition. Therefore, the integrated use of both the organic and inorganic 
fertilizers continuum inputs was felt the best option to increase both yield potential and quality of bread wheat crop and 
environment-friendly sustainable farming systems and increase of profit margins for bread wheat growers. According to the 
research results of Anbessie, et al. the economic analysis of the experiment was brought to select the best combination of the 
variety Hidassie/large seed size/ at a plant population rate of 300 plats m-2 (142.00 kg ha-1) gave the greatest grain yield (4070 
kg ha-1) with low cost of production and higher net benefits and recommended tentatively as 1st option for the study area. On 
the other hand, the variety Hidassie/large seed size/ at a plant population rate of 250 plants m-2 (118 kg ha-1) gave better yield 
(3873 kg ha-1) with a slightly additional cost rather than the primarily recommended seed rate and it was recommended as a 
2nd option for the small scale farmers of the study area.   
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Requirements; Yield and Quality
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Introduction

Bread wheat (Triticum aestivum L.) is the most crucial 
cereal crop in the world [1-3], and the main source of 
major food for the populations of Ethiopia. Being the main 
primary food of rapidly increasing population of Ethiopia, 
bread wheat occupies dominant position in the agricultural 
policies of the country [4]. It is grown on more hectares 
than any other food crop, and is one of the vital sources of 
nutrients for humans in many areas of the world. Increasing 
agricultural production efficiency in Ethiopia is a means 
for both to improve the livelihoods of rural people and the 
sustainability of the economy as agriculture is the main stay 
of more than 80% of the Ethiopian population and accounts 
for 40% of the gross domestic product (GDP) of the country 
[5]. 

Although Ethiopia has potentially abundant irrigable 
land and water resources, its agricultural system does 
not yet fully benefit from irrigated agriculture and the 
technologies of water management & land utilization. As a 
result, agricultural productivity in Ethiopia is very low. The 
main factor behind this is low uptake of inputs like fertilizers 
by farmers due to unreliable irrigation accessibility and 
nutrients deficiency in consequence of low and variable rain 
fall patterns and land degradation. 

Therefore, it is believed that, these production 
constraints should be reduced using secured access to 
irrigation and efficient utilization of farming lands. In view 
of that, expansion of irrigated agriculture and integrated 
fertilizers utilization are the main focuses of the food 
security strategy in the growth and transformation plan 
of the country [6]. It is obvious that bread wheat is one of 
the main commodity crops known worldwide with respect 
to its production and economic value which requires good 
production and management practices. It is used in a variety 
of products, but its use as flour for bread and baked goods is 
the most prevalent and without bread wheat baked goods, 
many of our popular plates would lack the appealability and 
character that make it preferred. One of the key reasons why 
bread wheat is best suited for bread making in comparison 
to other grains is its high gluten content. 

However, the quality and high yield of bread wheat 
production is depending on production and management 
practices on both field and after harvested. Despite its 
importance and increased production, bread wheat yield and 
its quality is affected by various biotic and abiotic stresses, 
among which low and/or excess mineral nutrition, irrigation 
schedule or rainfall are among the major ones [7,8]. Bread 
wheat crop has a thin root system and needs optimum and 
regular application of water and nutrients. Cropping season 

and soil moisture may affect the quality and yield of field 
crops any plants; low moisture conditions in the soil are 
conducive to poor yields [9], while excessive soil moisture 
results in wastage of irrigation water, nutrients leaching, and 
may lead to rots and poor seed quality. The crop yields varied 
considerably among sites and among production seasons at 
the same site. 

These variations were probably due to soil, cropping 
season, amount and type of nutrients available, planting 
date degree of plant population and other differences in 
cultural practices. In dry cropping season, water is the 
most important limiting factor in agriculture and economic 
development issues. Water is an important factor in reducing 
yield and one way to increase the crop yield is using irrigation 
water; thus, its application must be done efficiently to ensure 
profitability through maximizing yield, because as a natural 
resource it is either inadequate or irregular in most areas 
where somewhat crop production is prevalent [4]. With the 
adoption of new technology of intensive cropping with high 
yielding varieties, there is a considerable demand on soil for 
supply of nutrients. Fertilizer types and/or rates also affect 
the productivity and quality of bread wheat crop. Weak 
vegetative growth, poor seed formation, undesirable quality 
and low nutritional quality result from inadequate levels 
of the primary nutrients namely: nitrogen, phosphorus, 
potassium and sulfur [10].

In many crop producing areas lack of available nutrients 
is frequently one of the most limiting factors due to 
continuous cultivation of the land and degradation of soils. 
The average nutrient depletion in East Africa, particularly 
in Ethiopia is estimated to be around 47 to 88 kg/ha per 
year in general, and 100 kg/ha in a year in particular on the 
highlands [12]. Major factors contributing to such depletion 
are soil erosion, fixation of P and leaching of N, P, K and S; 
the problem is further accelerated by deleterious land use 
practices resulting from high population pressure. As field 
crops require and sensitive to a variety of elements for 
growth and development, the deficiency of these elements 
is manifested in the detrimental effects on the crop growth 
and development [12]. Also Mattew, et al. and Havlin, et 
al. [13,14] stated that Zinc showed high sensitivity in crop 
production. Thus, this review paper was concentrated more 
on the identification of different management strategies of 
constraints in bread wheat production. The remainder of this 
review study is arranged as follows. 

The first section presents an overview of bread wheat 
production efficiency and its importance, comparing them 
with current research tendencies and to indicate future 
benefits of soil nutrient management investigations and 
their importance for agronomic and cultural practices. The 
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next section begins with important types of bread wheat 
species and a brief description of the existing institutional 
arrangements of the bread wheat production status and 
proceeds by extensive discussions on the structure of 
bread wheat farms, production and productivity as well 
as the application of balanced nutrients under optimum 
moisture availability in different soil types is an important 
crop management strategy, which may help maximizing 
bread wheat yield and quality. The consequent sections 
provide the top bread wheat producing countries of the 
world with compared to Ethiopia. This information is used 
to highlight key facts on bread wheat research performance 
and production constraints in the country. The last section 
provides conclusions and policy recommendations.

Bread Wheat Production Status in Ethiopia

Ethiopia is one of the principal producers of wheat in 
East, Central and Southern Africa. Bread wheat is one of the 
major cereal crops in the Ethiopian highlands, which range 
between 6 and 16°N, 35 and 42°E, and from 1500 to 2800 
m. At present, bread wheat is produced solely under rain fed 
conditions. It is produced mainly in the southeast, northwest 
and central parts of Ethiopia. Minor amount is also produced 
in the rest of the south and northern regions [15]. The two 
economically important wheat species grown in Ethiopia 
are tetraploid durum (Triticum Durum) and hexaploid bread 
wheat (Triticum Aestivum). At the national level presently, 
1,664,564.62 million ha of land is covered by bread & durum 
wheat and over 42,192.57 metric tons’ coverage produced 
from this land annually and recently-released bread wheat 
cultivars are highly responsive to improved management 
systems relative to older wheat lines [15].

It is produced mainly in the southeast, northwest and 
central parts of Ethiopia. Minor amount is also produced 
in the rest of the south and northern regions. The two 
economically important wheat species grown in Ethiopia 
are durum wheat (Triticum Durum), tetraploid of which is 
with a total chromosome numbers of 2n=28) and which has 
4 sets of chromosomes each with a unique genome of n=7 
chromosomes whereas, bread wheat (Triticum Aestivum), 
hexaploid of which is with a total chromosome numbers 
of 2n=42 and which has 6 sets of chromosomes each with 
a unique genome of n=7 chromosomes [16]. Its production 
is increasing rapidly due to both a high local demand, and 
the availability of high-yielding, input-responsive cultivars 
adapted to heterogeneous environmental conditions [17]. 
Area coverage of bread wheat has substantially expanded 
mainly by replacing unimproved, input non-responsive 
traditional cereal crops such as teff (Eragrostis Teff), durum 
wheat (T. Durum) and barley (Hordeumvulgare).

Effect of Varieties and Plant Population on 
Yields and Grain Quality of Bread Wheat

According to the research results of Anbessie D [1], 
the economic analysis using partial budget procedure was 
performed on grain yield of bread wheat varieties to identify 
the treatment with the most profitable returns. the economic 
analysis on grain yield of bread wheat varieties was brought 
to select the best combination of the variety Hidassie/large 
seed size/ at a plant population rate of 300 seeds m-2 (142.00 
kg ha-1) gave the greatest grain yield (4070 kg ha-1) with 
low cost of production and higher net benefits and can be 
recommended tentatively as a 1st option for the study area. 
On the other hand, the variety Hidassie/large seed size/ at 
a plant population rate of 250 seeds m-2 (118 kg ha-1) gave 
better yield (3873 kg ha-1) with a slightly additional cost 
rather than the primarily recommended seed rate and can 
be recommended as a 2nd option for the small scale farmers 
of the study area. 

The beneficial marginal rate of return (795%) and benefit 
cost ratio (7.57) was obtained from the variety Hidassie at a 
plant populations of 300 seeds m-2 followed by a marginal 
rate of return (899%) and benefit cost ratio (7.55) were also 
recorded again from the variety Hidassie at plant populations 
of 250 seeds m-2. So the most cost-effective variety and plant 
population level for farmers with low cost of production and 
higher benefits were identified to be the variety Hidassie at 
a plant population of 300 seeds m-2 in the rain fed cropping 
season is identified as low cost of production with highest 
benefit and recommended as 1st option for the producers 
of wheat crop. The plant populations of 250 seeds m-2 for 
variety Hidassie/large seed size/ were also cost-effective 
with highest net-benefit and recommended as 2nd option [1].

Importance of Bread Wheat to Food and 
Nutrition Security

Bread wheat (Triticum aestivum L.) is not only the most 
important cereal crop in the world but also the major source 
of staple food for the peoples [3,18]. Despite of being grown 
on larger area, average yield at farmers’ fields is still far 
below than the potential [19]. Traditional method of seedbed 
preparation for preceding crops, late planting, high weeds 
infestation, water shortage at critical growth stages and non-
judicious use of fertilizers reduce the wheat productivity.

The major role of mineral fertilizers is to improve crop 
yields but the main constraint in achieving proven crop 
potential is low use of fertilizers particularly that of P and 
S as compared to N [20]. Bread wheat is widely consumed, 
in the countries to meet the consumers demand for bread 
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and other food products. This indicated that globally there is 
number of people who rely on bread wheat for a substantial 
part of their diet amounts to several billions. Statistics for 
the total volume of bread wheat which is consumed directly 
by humans as opposed to feeding livestock, for the United 
Kingdom indicates about one-third of the total production, 
approximately 5.7 m tones per annum are milled with home 
production [21]. 

Globally there is no doubt that the number of people 
who rely on bread wheat for a substantial part of their diet 
amounts to several billions. The high content of starch, 
about 60–70% of the whole grain and 65–75% of white 
flour, means that bread wheat is often considered to be little 
more than a source of calories, and this is certainly true for 
animal feed production, with high-yielding, low-protein feed 
varieties being supplemented by other protein-rich crops, 
notably soybeans and oilseed residues. However, despite its 
relatively low protein content, usually 8–15% bread wheat 
still provides as much protein for human. Therefore, the 
nutritional importance of bread wheat proteins should not 
be underestimated, particularly in less developed countries 
where bread, noodles & other products (e.g. burger, cookies, 
baby biscuit etc.) may provide a substantial proportion of the 
diet [21]. In general, bread wheat is the most widely used 
cereal for bread and bakery production process throughout 
the whole world [22,23]. 

It is grown in nearly every region of the world and 
represents a main source of food and income for millions of 
smallholder farmers. Pena-Bautista RJ, et al. [24] reported 
that, bread wheat-based foods are critical for food security 
and nutritional security worldwide. The global bread wheat 
researchers draw attention to the predicted upcoming food 
crisis, as populations in developing countries expand rapidly, 
especially in Africa and South Asia. They note that population 
growth is likely to overtake yield gains in bread wheat and 
call for larger investments in bread wheat and other cereal 
crops to keep pace with future demand. 

Originating in the Fertile Crescent about 10,000 years 
ago, bread wheat is currently the most widely grown crop, and 
after rice’s the 2nd most important food crop in the developing 
countries. Bread wheat provides about 19% of the calories 
and 21% of protein needs of daily human requirements at 
the global level [25]. Bread wheat has played a fundamental 
role in human civilization and has contributed to improving 
food security at global and regional levels. Some have argued 
that the price hikes in bread wheat in 2008 contributed to 
the political instability in a few regions in the world where 

bread wheat is a staple crop, including the recent unfortunate 
development in some Arab countries [26]. Cultivated wheat 
is classified into two major types; the hexaploid bread wheat 
(2n = 6x = 42, AABBDD) and the tetraploid durum wheat (2n 
= 4x = 28, AABB). 

Currently, at the global level, bread wheat accounts 
for 95% of all the wheat produced. Based on growth habit, 
wheat is classified into spring wheat and facultative/winter 
wheat, covering about 65 and 35% of the total global wheat 
production area, respectively Braun [25], Braun and Saulescu 
[27]. The flour of bread wheat is used to make French bread, 
Arabic bread, Chapati, biscuits, pastry products and for the 
production of commercial starch and gluten. 

Important Types of Wheat Species

Wheat was domesticated in the Near East at least 9,000 
years ago. It originated through hybridization and polyploidy 
of several species of the genus Triticum, all with a basic 
chromosome number of 7 (n=7). Some species of Triticum are 
cultivated and some are non-cultivated, or rarely cultivated. 
The wild species of wheat can still be found in northern Iraq, 
Iran, and Turkey. The most important new Triticum species 
and subspecies are described under the following sections. Six 
classes bring order to the thousands of varieties of wheat. 
They are: hard red winter (HRW), hard red spring (HRS), 
soft red winter (SRW), hard white (HW), soft white (SW) 
and durum. Bread wheat is hexaploid species, with 2n=42 
chromosomes that are derived from three wild families ‘ABD’, 
each with a unique genome of n=7 chromosomes. The genome 
of wheat is designated to signify the genetic sources of its 21 
pairs of chromosomes. Durum wheat is a tetraploid species, 
with 2n=28 chromosomes derived from two genomes ‘AB’. It 
is widely grown in the northern US, Canada, southern Europe, 
and parts of India. Due to its high protein content, it is the 
preferred type of wheat for making spaghetti, macaroni, and 
noodles or a strip of pasta [16]. 

Top Wheat Producing Countries of the 
World in Compared to Ethiopia

Wheat is one of the most important crops to humankind 
as it is a staple of many diets around the world. According 
to FAOSTAT, China produces more wheat than any other 
country, followed by India, Russia, and the United States. So 
far Ethiopia produces very less wheat production than any 
other country. Here is an overview of the world’s top ten 
wheat-producing countries as compared to Ethiopian wheat 
production.

https://medwinpublishers.com/JENR/
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Rank Country Wheat Production (Tones)
1 China 13,43,40,630
2 India 9,85,10,000

3 Russian Federation 8,58,63,132

4 United States of America 4,73,70,880

5 France 3,69,24,938
6 Australia 3,18,18,744
7 Canada 2,99,84,200
8 Pakistan 2,66,74,000
9 Ukraine 2,62,08,980

10 Germany 2,44,81,600
 Ethiopia* 15,71,000

Source: Data from FAOSTAT http:// faostat.fao.org/site/567/DesktopDefault.aspx (2011) [28].
Table 1: The World’s Top Ten Wheat-Producing Countries as Compared to Ethiopian Wheat Production*.

Brad Wheat Producers and their Productive 
Efficiency in Ethiopia

Ethiopian agriculture is occupied by smallholders. 
As of 2014, close to 5 million farmers engage in bread 
wheat production in Ethiopia. This is about a third of all 
smallholder farmers in the country [29]. Even though there 
are an enormous number of farmers, Ethiopian farmers 
in general cultivate small lands per acreage. Above half of 
the smallholders cultivate farms less than a hectare [30]. 
The average farm size has also declined over time. Official 
statistics, for instance, indicate that over the past five years 
alone (2009/10–2013/14) the proportion of smallholders 
who cultivate farms less than a hectare has increased by 
5.2 percent while those who cultivate farmland that vary 
between 1 and 2 hectares and over 2 hectares declined by 
5.4 and 7.1 percent, respectively. 

The average wheat farmland in 2014 was only 0.34 
hectares, and varies between 0.28 and 0.39 hectares. Despite 
such miniature plot sizes, there is high degree of inequality 
in access to farmlands. Below, 57 percent of smallholder 
farmers cultivate only 20 percent of cultivated farmlands, 
whereas 46 percent of cultivated farmlands are operated 
only by 17 percent of farming households. Although small-
scale farmers dominate wheat production in Ethiopia, there 
are some large-scale commercial farms that grow wheat. 
However, large commercial bread wheat producers account 
only 3 to 5 percent of all wheat cultivated land [31]. 

Wheat is the fourth largest cereal crop produced in 
Ethiopia [32]. Production of wheat has significantly increased 
over the past 20 years. It has increased from 890000 metric 

tons (MT) in the 1991/92 marketing year to 3.11 million MT 
in 2009/10 Bergh [33] and to 4.04 million MT in 2014/15 
Growth in wheat production has, however, been characterized 
by significant annual fluctuations, primarily due to variations 
in rainfall. The coefficient of variation of bread wheat 
production during the 1996-2013 periods was 44 percent, 
whereas the Cuddy-Della Valle index is 12 percent. The latter 
index implies that bread wheat production deviates from the 
trend wheat growth by an average of 12 percent. 

On the other hand, the proportion of cereal area cultivated 
with wheat has fluctuated between 15 and 18 percent over 
the past ten years with no discernible trend [31]. This implies 
that other cereals have expanded their cultivated areas at 
similar rates over the past 20 years. Bread wheat yield has 
increased over the past decade. Recent estimates show that 
bread wheat farmers in Ethiopia produce on average 2.5t/
ha. There is significant variation in average bread wheat 
yields through regions and zones. For instance, the average 
bread wheat yields in some zones of Oromia and Southern 
Nations & Nationalities People (SNNP) regions of Ethiopia, 
where farm sizes are relatively large, were between 2.5 and 
2.8t/ha, whereas, average yields are reportedly lower than 
the national average in most of parts of Amhara and Tigray 
regions of Ethiopia, ranging between 1.7 and 1.9 t/ha, which 
is well below the experimental yield of above 5 t/ha. There 
is, however, consistent progress in terms of narrowing this 
yield gap between field and experimental levels. 

As indicated by official statistics, wheat yield has doubled 
over the past two decades. In comparison to the global 
trend the recent growth in wheat yield in Ethiopia is also 
encouraging. Considering wheat, Ethiopia has managed to 
more than double its land productivity over the past one and 
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half decades. The second best performer in the category is 
Malawi, a country that hugely subsidizes its fertilizer market. 
Ethiopia is among the top bread wheat producer countries 
in Africa, following South Africa and Egypt. However, bread 
wheat yield in Ethiopia is only 70 percent of the level in South 
Africa, and only 39 percent of the highly irrigated wheat 
production system of Egypt. Compared to China, wheat yield 
in Ethiopia (in 2014) is about half of that of China. 

Typically bread wheat yield in Ethiopia needs to be 
improved further to level-up with Africa’s and world average 
wheat yields, which were 13 and 32 percent higher than the 
average wheat yield in Ethiopia, respectively FAO 2015a [32]. 
A study by FAO, however, shows that Ethiopia (in 2012) ranks 
80th in wheat yield globally. Wheat yield in Ethiopia in 2012 
was only 25 percent of that of New Zealand, which leads the 
global performance with 8.92 tons per hectare. Compared to 
the best performing African countries such as Namibia and 
Zambia, wheat yield in Ethiopia was only about one-third of 
these countries. Beyond agro-climatic and political factors 
contributing to lower yields, technology could play a more 
dominant role in productivity, enabling Ethiopia to enhance 
its yields and achieve at least a sufficient yield to feed and 
change the living standard of its growing population [34]. 

Climate & Soil Requirements of Bread 
Wheat Crop

Bread wheat is the most widely cultivated crop species 
in Ethiopia and it has a wide range of climatic and soil 
adaptation. Ethiopia is the largest wheat producer in the 
Sub-Saharan Africa with about 0.75 million ha of durum 
and bread wheat. Wheat is one of the major cereal crops 
in the Ethiopian highlands, which range between 6 and 16 
N, 35 and 42 E, and from 1500 m to 28 m [35]. At present, 
wheat is produced solely under rain fed conditions. About 60 
percent of wheat area is covered by durum and 40 percent 
by bread wheat. Of the current total wheat production area 
75.5 percent is located in Arsi, Bale, and Showa regions of 
Ethiopia. 

Six percent of the 13 million ha classified as highly 
suitable for wheat production is located in Arsi, Bale, and 
Showa regions of Ethiopia. Altitude plays an important role in 
the distribution of wheat production through its influence on 
rainfall, temperature, and diseases. In Arsi, Bale, and Showa 
regions of Ethiopia, the soil, moisture and disease conditions 
in the 1900-2300 m altitude zone are favorable for the 
production of early- and intermediate- maturing varieties 
of bread wheat. This is estimated to comprise 25 percent of 
the total wheat area, while the remaining 75 percent falls in 
the 2300-2700 m zone. There, early-, intermediate - and late 
varieties are grown. Soil types used for wheat production 
vary from well-drained fertile soils to water logged heavy 

Vertisols [35].

An Agro-Climatological Characterization of 
Bread Wheat Production Areas in Ethiopia

Ethiopia is the second largest producer of wheat in sub-
Saharan Africa, following South Africa. About 900,000 ha 
of bread (Triticum aestivum) and durum (T. turgidum var. 
durum) wheat’s are grown in Ethiopia, primarily as highland 
rain fed crops. At the national level presently, 1,664,564.62 
million ha of land is covered by bread & durum wheat and 
over 42,192.57 metric tons’ coverage produced from this 
land annually and recently-released bread wheat cultivars 
are highly responsive to improved management systems 
relative to older wheat lines (MoANR, 2016). Mean wheat 
yields are around 1.4 t/ha, well below experimental yields of 
over 5 t/ha [36]. Ethiopia’s current annual wheat production 
of approximately 1.7 million tons is insufficient to meet 
domestic needs, forcing the country to import 30 to 50% 
of the annual wheat grain required. The yield gap of over 3 
tones/ha suggests the potential for increasing production 
through improved crop management, particularly increased 
use of fertilizers. 

However, there is also justification for examining whether 
wheat production can be introduced to nontraditional areas. 
Geographic information systems (GIS) provide a way to do 
this, allowing researchers to examine crop distribution in 
relation to climate and other factors. This review paper first 
examines the current distribution of wheat production in 
relation to climate. It then uses the described climatic limits 
as the basis for evaluating the potential for increasing wheat 
production area in Ethiopia.

To understand the possible contribution that 
different research centers might make to improving wheat 
production in current or potential wheat areas, climate 
similarity analyses were conducted for research stations 
used by the cooperative National Wheat Research Program 
coordinated under the auspices of the Ethiopian Agricultural 
Research Organization (EARO). Emphasis is given to the 
use of quantitative characterizations based on climate data 
that have been interpolated over all of Africa [37]. This 
ensures that mapped distributions are more fully testable 
and reproducible, thus contributing to a more precise 
understanding of the adaptation of wheat in Ethiopia as well 
as in other countries.

Nutrient Requirements of Bread Wheat 
Crop 

A sustainable agricultural system is one that is 
economically viable, provides safe, nutritious food, and 
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conserves resources and enhances the environment [38]. 
Fertilizers are the basis to produce more crop output 
from existing land under cultivation. The economic and 
environmental implications of excessive nutrient use by 
crops calls for balanced fertilization and those nutrient needs 
of crops are according to their physiological requirements 
and expected yields [39]. 

Fertilizer requirements of bread wheat crop vary with 
fertility status of the soil, availability of soil moisture, variety 
of the crop, purpose for which the crop is grown, etc. Of many 
factors, fertility status of the soils significantly affecting bread 
wheat crop yield. The three major essential plant nutrients, 
N, P and K are increasingly in short supply in the soils of 
many African countries because of the large quantities taken 
up from the soil relative to the other essential nutrients [40-
42], which is true also for many Ethiopian soils [43]. Soil 
fertility studies conducted at different locations in Ethiopia 
for different crops have shown significant yield responses 
to applied nitrogen and phosphorus fertilizers, indicating 
that most of the Ethiopian soils are deficient in nutrients, 
especially N and P [43-45]. 

Nitrogen performs many vital functions in the wheat 
plant. Wheat requires 0.91 to 1.13 kg of nitrogen (N) per 1 
liter of grain, or, if grazed, 0.454pound per acre or each 1.361 
kg-per-acre animal gain. Shortages of N may cause reduced 
tillering, reduction in head size, poor grain fill and low protein 
content. Adequate N must be available to the wheat plant at 
all phases of development. Splitting N applications generally 
improves use efficiency, minimizes risk to investment and 
safeguards the environment. Growers should make their 
top-dressing applications early, prior to joining, to maximize 
production efficiency. Timing, placement and nitrogen 
source should be managed to fit climatic conditions, soil type 
and tillage system.

Phosphorus in Wheat Production

Fertilizer and crop prices are at much higher levels than in 
recent years. Adequate phosphorus (P) fertility is associated 
with increased tillering and grain head numbers, reduced 
winter-killing, maximum water-use efficiency, hastened 
maturity, and lower grain moisture at harvest. Winter wheat 
requires about 0.6 to 0.7 l pounds of phosphorus pentoxide 
(P2O5) per bushel grain. Because P is relatively immobile in 
soils, banded or starter applications are often most effective 
in soils testing low to medium. Even in high-testing soils, 
starter applications help plants establish more quickly. 
Banded P also helps young plants overcome the adverse 
effects of soil acidity. Broadcast P should be incorporated 
to improve positional availability. Finally, remember that 
adequate P increases N recovery and use efficiency. The effect 
of balanced fertility and its impact on nutrient use efficiency 

is especially important in today’s environment.

Potassium in Wheat Production

Potassium (K) in wheat production is associated with 
increased moisture and N use efficiency, and decreased 
incidence of disease and lodging. The requirement for (K) is 
approximately equal to that of N. Placement of K is not as 
critical as P since it’s more mobile in soils. Split applications 
should be made on deep sandy soils in high- rainfall areas 
to increase use efficiency. Don’t overlook the importance 
of secondary and micronutrients on wheat. For example, 
sulfur deficiency creates problems in some areas. Base your 
applications of these nutrients on field history, soil tests and 
plant analysis. Profitable and efficient wheat production 
involves supplying adequate amounts of plant nutrients 
when and where the crop needs them. Fertilizer application 
rates are of little value if nutrients aren’t in the proper place 
at the proper time. Effective fertility management strategies 
vary from region to region, but a characteristic of all good 
soil fertility management programs is early planning. 

Crops have a moderate to high fertilizer requirement, 
depending on the nutrient status of the soil [45]. Today, 
efforts to obtain higher yields of bread wheat have led to the 
application of various types of fertilizers. The different types 
of fertilizers have dissimilar concentrations of plant nutrients 
and therefore affect the soil environment differently. As 
humankind strives to obtain higher yields of bread wheat 
through heavy application of fertilizers, such procedures 
must equally preserve the quality of the crop [46]. Crops 
are a heavy feeder, requiring ample supplies of N, P, and K 
in either the form of inorganic or organic fertilizers or a 
combination of them. Sub-optimal levels of these nutrients 
in the soil adversely affect the yield, quality and storability 
of bulbs [47]. 

The Use of Mineral Fertilizers in Bread 
Wheat Production 

Nitrogen (N) is a vitally important raw material required 
for the growth of plants, as it is an essential constituent of 
metabolically active compounds such as amino acids, proteins, 
enzymes, coenzymes and some non-proteinous compounds 
[48]. On the other hand, extensive use of N-based fertilizers 
worldwide has resulted insignificant environmental 
problems associated with high input agricultural production 
systems. The pollution of natural resources and rising costs 
of N fertilizers has also focused greater attention to improve 
their use in agriculture and created the development of 
improved N use efficient crop plants [49,50]. 

On the other hand, smallholder farmers in Ethiopia are 
known to use low rates of inorganic nitrogen and phosphorus 
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fertilizers (less than 100 kg/ha of urea and/or DAP) for crop 
production due to prohibitively high prices [51-53]. The low 
application of inorganic fertilizers to crops may stem from 
reluctance of farmers to apply fertilizers due to anticipated 
low response of the crop because of climatic uncertainty 
(particularly erratic rainfall) during the main growing 
season [51]. It may also be attributed to lack of knowledge 
as to which kinds and rates of fertilizers are recommended 
for their specific crops, soils, and agro-climatic conditions 
[54]; or to existence of disparities in access to fertilizers 
or purchasing power among farmers as a result of varied 
resource endowments [55,51]. 

Farmers apply also low amounts of organic fertilizers 
owing to competing needs such as the use of cow dung as 
a source of energy for cooking and crop residues as feed 
for animals [51]. The total amount of N required for crops 
will vary with the soil type, the previous crop grown, and 
the amount of organic matter present in the soil and the 
climatic conditions during the growing season. Kakar, et al. 
[56] reported that N accounts for a higher percentage of the 
variation in plant height, leaf area, leaf count, and fresh and 
dry plant mass when it was increased from 50 to 200 kg/ha. 
Bread wheat will generally require 70-125 kg N/ha and one 
half of it should be applied as soon as the crop begins to grow; 
the remainder should be split into two to three applications 
at three-week intervals and should be completed within 4-6 
weeks [57]. 

The production of large seeds of wheat varieties and 
vigorous seedlings is one of the most important factors of 
successful crop production [58,1]. Adequate application of 
N during seedling stage and application of different sources 
and rates of N play an important role in the production 
of vigorous seedlings and optimum tillers expansions 
[59]. Excessive application of N at a late seedlings stage of 
wheat crop can limit yields, while inadequate N can hasten 
maturity and limit yield [60]. It is best not to apply N when 
the seedlings are beginning to enlarge since it will encourage 
excessive leaf growth and reduce seed size [61]. 

Nitrogen and phosphorus are among the most 
important and frequently applied nutrients as mineral 
fertilizers for producing most crops in Ethiopia. However, 
the rates of application of the nutrients are far less than the 
requirements and based on blanket recommendations on 
different areas and soils [62]. However, the crop nutrient 
requirements vary with species, variety, soil type and season, 
a blanket recommendation of 92 kg/ha N and P2O5 each of 
N and P fertilizer are in using for bread wheat production 
in many areas of Ethiopia. Kilgori [63] reported similarly a 
significantly increased yield of bread wheat with increased N 
from 0 to 60 and 120 kg/ha. 

However, they found that higher dosage of 180 and 240 
kg N/ha reduced the yield. At Samaru (Nigeria), Babaji [64] 
observed that N application increased almost all growth 
and yield parameters of bread wheat significantly with 
a maximum yield of 15 t/ha at 90 kg N/ha. Phosphorus 
deficiency is one of the largest constraints to crop production 
in many tropical soils, owing to low native contents and high 
P fixation capacity of the soil [65-67]. Phosphorus is essential 
for root development and when the availability is limited, the 
growth of plant can be reduced. 

It is involved in several physiological and biochemical 
processes in plant maturity, fruit setting and seed production 
[68]. 

 It is part of plant nucleoprotein and hence important in 
plant heredity and also plays a role in cell division, stimulates 
root growth, and hastens plant maturity and physiologically 
notable in the storage and transfer bonds of ATP. The need 
for P is critical during the early stage of growth when normal 
meristem development and rapid height growth are necessary 
for a high yield. The movement of P in soils is very low and 
its uptake generally depends on the concentration gradient 
and diffusion in the soil near roots [69]. P deficiencies reduce 
root and leaf growth, seed size and yield and can delay 
maturation [70]. In soils that are moderately low in P, bread 
wheat growth & yield can be enhanced by applied P. Results 
of long-term fertilizer trials on loamy sand soils in Germany 
have shown a strong response of crop to P fertilization in the 
range 0-52 kg P/ha. [71]. Depending on yield levels, P uptake 
rates estimated to be about 15-30 kg/ha [72,73]. In western 
Kenya, as reported by Jamma [74] soil, water and nutrient 
losses tremendously reduced by P addition because of the 
rapid formation of soil cover. 

Application of P from 29 to 48 kg P/ha can usually be 
adequate for better wheat production while in the desert 
areas, however, rates of P up to 96 kg P/ha needed [75]. 
Crop production could be highly profitable, if the correct 
amount and type of fertilizer is applied and the crop species 
grown utilizes the fertilizer nutrients very efficiently [20]. 
Application of phosphoric fertilizers generally has a great 
impact on crop yields because P deficiency limits the 
response of plants to other nutrients, especially on highly 
weathered and leached soils of both tropical and temperate 
regions of the world where soil acidity causes infertility and 
general limitation to crop production [76]. 

Beside P fertilizer management, soil type could 
significantly determine the efficiency of P use by specific 
crop species [77]. Best quality wheat can be produced 
through application of balanced fertilizers [46]. Research 
work has been done on the base of NP in different soil 
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types Brewster [78]; Lemma and Herath [79] and in various 
climatic conditions, but very limited work has been reported 
on various sources of fertilizers for a certain nutrient. Among 
the major macronutrients, potassium (K) and sulphur (S) 
have been ignored by most of our local growers to apply to 
their crops [45,43]. 

Though the quantity of K and S in most of the soils is 
adequate, there is also evidence of fixation of K and leaching 
of S in different types of soils [80]. Therefore, the application 
of K and S to soils having even medium amounts of K and 
S contents may still show positive effects on plants [58]. In 
addition, balanced application of nutrients can improve 
soil fertility and eliminate the effect of nutrient deficiencies 
beyond improving of wheat productivity and quality [81]. 

Similarly, Mineral fertilizers of balanced doses increased 
the leaf area, photosynthetic productivity, yield of plants 
in particular, and resulted in substantial increases in crop 
production in general [82]. Like other macronutrients, 
sulphur is a vital nutrient for life and essential for plant 
growth. It contributes to high crop yields and quality in three 
different ways: 
1) It provides a direct nutritive value; 
2) It improves the use efficiency of other essential plant 

nutrients, particularly N, P and some micronutrients, 
like Zn, Fe, Cu, Mn and B; and

3) It improves crop product quality by increasing protein 
and oil percentage in seeds, cereal quality for milling and 
baking, nutritional value and marketability of vegetables 
and fruits. 

In general, S has similar functions in plant growth and 
nutrition as N and plant requirements for S are comparable 
to P. Most crops remove 15 to 25 kg S/ha. Cereal crops, oil 
crops, legumes, forages, and some vegetables require more 
S than P for optimal yield and quality [83]. Significant 
increases remained restricted up to 30 kg S/ha even though 
application up to 45 kg S/ha consistently increase yield of 
crops [84]. Surendra [85] also reported an increase being 
sulphur loving crop, sulphur response in bread wheat is 
natural and expected. 

Integrated use of Organic and Inorganic 
Fertilizers 

The use of balanced sources of nutrients to obtain high 
yield and good quality bread wheat is an important practice 
in today’s bread wheat production. Organic inputs are often 
proposed as alternatives to mineral fertilizers. However, the 
farmers’ organic inputs, crop residues and animal manures 
cannot meet crop nutrient demand over large areas because 
of the limited quantities available, the low nutrient content of 
the materials, and the high labor demands for processing and 

application. Therefore, most farmers in Africa fall within the 
two extremes of the organic to inorganic fertilizer continuum 
and use a combination of organic and inorganic inputs [86]. 
Balancing use of chemical fertilizers and organic manures 
has assumed great importance nowadays to maintain as well 
as sustain a higher level of soil fertility and crop productivity 
[87]. 

Farmyard manure (FYM) is among the important soil 
amendments to which farmer’s access has in mixed farming 
systems as it improves both crop productivity, and the physical 
and chemical conditions of soils through supplying different 
nutrients and organic matter [88,89]. The widespread use of 
FYM greatly depends, among others, on proper application 
methods, which increase the value, reduce costs, and enhance 
effectiveness [90]. Manures and composts rich in potash like 
wood ash and poultry manure giving an increased outturn 
Well-rotted FYM is applied at the rate of 25-50 t/ha after 
the first ploughing or it may preferably be applied to the 
preceding crop [91]. Both manure and chemical fertilizers 
have a potential role on the growth and development of crops 
[87]. The application of FYM at the rate of 20 t/ha increased 
wheat yield significantly with increased uptake of N, P and 
K nutrients; the S and FYM application showed synergistic 
interaction effect on the uptake of S and ultimately on the 
yield of wheat; maximum yield was obtained at 40 kg S/ha 
with 20 t FYM/ha [88]. In Ethiopia, Fisseha [92] reported 
application of 20 t/ha of biogas sludge and 20 t FYM/ha to 
be the optimum level in increasing the seed size and weight 
of wheat grains. 

Effect of Pre-Harvest Factors on Postharvest 
Quality and Storage Life of Bread Wheat 
Crop

Many external and internal factors influence both post-
harvest quality and storage life of crops. According to Baligar, 
et al. [93] external factors such as soil moisture, temperature, 
light, management practices, soil biological, and fertilizer 
materials, and their interactions with genetic, morphological, 
and physiological plant traits have profound effects on yield 
and qualities of crops. A dry matter or total solids content 
is an important quality factor in many crops. Dry matter 
measurements also provide information on environmental 
factors and cultural management procedures during the 
production season [94]. 

Bread wheat grains are routinely stored for varying 
lengths of time before being marketed. Even though the crop 
grains may be dormant during this time, viability and seed 
quality changes have been measured in and its pungency 
was found to play a very important role in the storage of crop 
grains [95]. Flavor intensity and quality do change in storage 
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and the changes appear to be dependent on cultivar, storage 
duration, depth of seed dormancy, and storage temperature. 
Jones and Bisson [96] reported that mild, high moisture (low 
solids) had lower storage quality than pungent, low moisture 
(high solids) seeds. Other important causes of quality loss are 
sprouting and rooting, which occur because of high humidity 
conditions in soft packaging and because of storage at higher 
than the recommended 0-2°C [97]. 

Post-Harvest Handling and Seed Storage Conditions 
of bread wheat crop, especially untreated ones need good 
handling and storage conditions after harvesting. In this 
regard, Bread wheat seeds or grains are damaged in their 
quality otherwise preserving of seeds should take place as 
it serves several functions. First, it dries the outer two to 
four scales providing mechanical protection, limit entry 
of rot-causing organisms into still fleshy pseudo stems or 
injured tissues, limit gas exchange; both effluent and intake 
of moisture, oxygen and carbon dioxide and giving an 
attractive appearance. Lastly, drying encourages dehydration 
and sealing of wounds that may have occurred during seed 
growth or mechanical damage. 

All these are to bring down the metabolism of the bread 
wheat seeds and promote mechanical damage dormancy 
[98]. Bread wheat, which is not being sold total harvest, 
needs to be dried prior to storing. Careful drying and prior 
to storage are crucial to prevent losses due to emergent or 
sprouting damages. In addition, careful handling and the 
choice of a suitable storage method for the cultivar type 
in question are vital to ensure that the product retains its 
quality until it reaches the consumer. 

At small scale level, cold room and aired storage 
structures, ventilated roofing oriented to the direction of 
prevailing wind, can effectively be used for extending the 
storage life of seeds. The most important consideration 
here is that bread wheat should be thoroughly matured, 
dried before storage. The essentials of successful storage 
are through ventilation, a uniform and comparatively low 
temperature, low humidity, proper maturity and freedom 
from disease infection. The climatic conditions of the storage 
area also influence the seeds life in storage [11].
 

Bread wheat respiration rate are generally low, but 
related exponentially to increased storage temperature 
between 0 and 20°C and is generally a good indication of 
postharvest quality degradation. Relative humidity has a 
large influence on storage life; sometimes its influence is 
greater than that of temperature. For long storage time, the 
optimum range of relative humidity is 50-60% and favorable 
temperature ranges from 0 to 5°C, which can be stored for 
6-9 months depending on cultivar and species. They also 
must have good air circulation such as an open ventilators 

and conditioners, but refrigerator-storing causes loses of 
flavor very quickly and are subject to sprouting, due to the 
cool temperature and higher humidity [99]. Forms and 
purposes of seeds storage also determine the quality and 
storage life of crops [100].

Irrigation to Maximize Water Productivity 

With water scarcity increasing, it is vital that water be 
more wisely used in irrigating bread wheat. In many bread 
wheat growing areas water became the most limiting input 
to production. Maximizing water productivity aims at 
improving production, and achieves higher food security 
[11]. Research’s at ICARDA shows that deficit irrigation of 
brad wheat can save 20-30% of the water, with only 5-10% 
reduction in yield. As land is not the most limiting natural 
resource, the saved water can be applied to new land with 
much higher production than the reduced yield associated 
with deficit irrigation. This is maximizing water productivity 
instead of land productivity. More gains can be achieved with 
deficit supplemental irrigation of rainfed wheat as indicated 
earlier. Other ways to improve water productivity is to 
suppress evaporation from soil surface by minimizing soil 
wetting and fast crop cover. Providing balanced nutrition and 
control of pests and diseases improves water productivity. 

Nutrient Requirements of Wheat Crop

Sustainable agricultural system is one that is 
economically viable, offers nontoxic, nutritious food, and 
preserves resources and improves the environment [38]. 
Fertilizers are the fundamentals to produce more crop 
yields from the existing farming lands. The economic and 
conservational significances of the uncertain nutrients usage 
by crops calls for nontoxic fertilization and that nutrient needs 
of crops is in keeping with their physiological requirements 
and predictable yields [39]. Fertilizer needs of crops differ 
with fertility status of the soil, obtainability of soil moisture, 
variety of the crop, persistence for which the crop is grown, 
etc. of several reasons, fertility status of the soils significantly 
affecting crops yield. Various rates and types of isolates of 
rhizobia and their benefit have been presumed beneficial in 
regard to soil resource improvement and increase yield and 
yield components [101]. 

Modern agriculture wiped out its sustainability owing to 
excess use of chemical fertilizers and dangerous pesticides 
further leading to higher cost of farming, declined food 
security and welfare, and finally the decline in soil Fertility 
[102]. Organic nitrogen fixation is a central life supportive 
process that provides most of the fixed nitrogen required 
to sustain life. Animals, including humans, depend on 
plants to supply a great deal of the energy and nitrogenous 
compounds required for survival. Plants are similarly reliant 
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on the availability of nitrogenous combinations formed 
from atmospheric N2 either commercially or biologically by 
microbes. In this way, nitrogen fixation assumes significant 
importance in agriculture for the reason that good crop 
yields depend on an ample supply of fixed nitrogen by which 
the biological process gives about 65% of the total annual 
yield of fixed nitrogen [103,101,1].

Economic Analysis of Bread Wheat Grain 
Yields

The Economic analysis results have been indicated a 
consistent profitable response on grain yield of bread wheat. 
Relating to the partial budget analysis results, the highest 
net benefit value (46735 ETB ha-1) was obtained from the 
variety Hidassie at a seed rate of 300 seeds m-2, followed by 
the net benefit value (44460 ETB ha-1) was obtained from 
the variety Hidassie at a seed rate of 250 seeds m-2 and the 
lowest grain yield (30117 ETB ha-1) was obtained from the 
variety Hidassie at seed rate of 400 seeds m-2. The results of 
the partial budget analysis and the economic data used in the 
development of the partial budget are illustrated in [1].

Partial Budgeting Analysis of Bread Wheat 
Grain Yields

In order to organize the experimental data and 
information about the costs and benefits of various 
alternative treatments, a partial budget analysis was done 
to determine the economic impact of various alternative 
treatments as compared to the farmers’ practice for bread 
wheat production at the study area. Local market (LM) price 
was used to calculate the product value. The cost of labor 
for weeding was taken at 35.00 ETB per day. Considering 
the costs that varied (cost of seed, fertilizers, chemicals 
and labor wage for planting, weeding and harvesting), the 
farmers’ practice had a lower cost than the experimental 

method [104-106].

In the partial budgeting analysis result of the present 
study, the costs for the different plant population levels 
varied according to their rates requirements being other 
costs were constant for each treatment. 

In order to recommend the present results for the study 
area, it is necessary to estimate the minimum rate of return 
acceptable to farmers or producers in the recommendation 
domain. Based on partial budget analysis, the highest net 
benefit (46735 ETB ha-1) was obtained from treatment 
combination of variety Hidassie/large seed size/ with a 
seed rate of 300 seeds m-1, followed by net benefit (44460 
ETB ha-1) was obtained from the treatment combination 
of variety Hidassie/large seed size/ with a seed rate of 250 
seeds/m-2, while the lowest net benefit (30117 ETB/ha-1) 
was also obtained from the combination of variety Hidassie/
large seed size/ with a seed rate of 400 seeds/m-2 only in one 
growing season as shown on (Table 1) [107,108].

Benefit to Cost Ratio Analysis (BCR)

The benefit-cost ratio analysis was used in the 
cost-benefit analysis in order to summarize the overall 
relationship between the relative costs and benefits of the 
proposed research project in which the BCR was expressed 
in monetary terms. The alternatives are not simply ranked 
but can be quantitatively assessed one against the other. 

The highest benefit cost ratio of (7.57) with low marginal 
cost and more profitable MRR (795%) was obtained from the 
variety Hidassie/large seed size/ at the use of 300 seeds m-2 
seeding rate followed by (7.55) benefit cost ratio with the 
advantageous MRR (899%) was recorded from the variety 
Hidassie/large seed size/ at seeding rate of250 seeds m-2 
respectively (Tables 1 and 2) [109,110].

Treatment 
No Variety

Plant 
Population 

Ha-1

Average 
Grain Yield 

(kg ha-1)

Adjusted 
Grain Yield 

(kg ha-1)

Total Costs 
that Varied 
(ETB ha-1)

Gross Farm 
Benefit 

(ETB ha-1)

Net Benefit 
Value (ETB 

ha-1)

Benefit to 
Cost Ratio 

(ET B)
1 Shorima 2500000 Seeds 3930 3341 5382 43433 38051 7.07
2 Shorima 3000000 Seeds 4346 3694 5656 48022 42366 7.49
3 Shorima 3500000 Seeds 4322 3674 6001 47762 41761 6.96
4 Shorima 4000000 Seeds 4059 3450 6178 44850 38672 6.26
5 Dendea 2500000 Seeds 4134 3514 5595 45682 40087 7.16
6 Dendea 3000000 Seeds 4045 3438 5931 44694 38763 6.54
7 Dendea 3500000 Seeds 4485 3812 6236 49556 43320 6.95
8 Dendea 4000000 Seeds 4865 4135 6572 53755 47183 7.18
9 Hidassie 2500000 Seeds 4556 3873 5889 50349 44460 7.55
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10 Hidassie 3000000 Seeds 4788 4070 6175 52910 46735 7.57
11 Hidassie 3500000 Seeds 3643 3097 6541 40261 33720 5.16
12 Hidassie 4000000 Seeds 3350 2848 6907 37024 30117 4.36

Table 2: Partial Budgeting Analysis of Bread Wheat Grain Yields.
Note: Cost of seed 15.25 ETB per kg; Labor Cost ETB 35 per day; Field Sales price ETB 13.00 per kg
 

The changes to the variety Shorima at plant population 
levels of 250 seeds m-2 is eliminated for this reason to remain 
with changes to the variety Hidassie/ at plant population 
levels of 250 and 300 seeds m-2 which gave more than 100% 

MRR as promising new practices for farmers under the 
prevailing price structure (Table 2). According CIMMYT, the 
minimum acceptable marginal rate of return (MRR) should 
be 100%.

Variety Seed Size and PPL TVC (ETB/ha) MC (ETB/ha) NBV (ETB/ha) MNB (ETB/ha) MRR (%)
1. Shorima/Small x 250 Seeds m-2 5382 8051*E
5. Dendea/Medium x 250 Seeds m-2 5595 213 0087*E 2036 956
2. Shorima/Small x 300 Seeds m-2 5656 61 2366*E 2279 3736
9. Hidassie/Large x 250 Seeds m-2 5889 233 4460 2094 899
10. Hidassie/Large x 300 Seeds m-2 6175 286 6735 2275 795
8. Dendea/Medium x 400 Seeds m-2 6572 397 7183*E 448 113

Table 3: Marginal Analysis Effects of Bread Wheat Grain Yield.
Note: *E = eliminated; PPL = plant population level; TVC= total variable cost; NBV = net benefit value;
MNB = marginal net benefit; MRR = marginal rate of return.

As stated by CIMMYT, recommendation is not necessarily 
based on the highest yield and even not based on the highest 
MRR. Recommendation is just based on the highest net 
benefit cost ratio and thus, the most economically superior 
variety and seed rate for farmers of the study area with 
low cost of production and the highest net benefits were 
identified to be the variety Hidassie/large seed size/ at 
seeding rate of 300 seeds m-2 (142.00 kg ha-2). The seeding 
rate of 250 seeds m-2 (118 kg ha-2) of this variety was also 
profitable with the highest net benefit and recommended 
as 2nd option. Consistent with the partial budgeting analysis 
results, it can be determined that the most profitable 
treatment was the variety Hidassie/large seed size/ which 
gave the highest benefit cost ratio of (7.57) and MRR (795%) 
at seed rate of 300 seeds m-2 whereas, alternatively the MRR 
of (899%) and benefit cost ratio (7.55) were attained also 
from the variety Hidassie/large seed size/ at seeding rate of 
250 seeds m-2 [1], as shown on (Tables 2 & 4). Therefore, the 
changes to the variety Shorima/small seed size/ at a seed 
rate of 250 seeds m-2; Dendea/Medium seed size/ at a seed 
rate of 250 seeds m-2, Shorima/Small seed size/ at a seed rate 
of 300 seeds m-2 and Dendea/medium seed size/ at a seed 
rate of 400 seeds m-2 are eliminated for their low benefit cost 
ratio and to remain with the changes to the variety Hidassie/
large seed size/ at seed rate of 300 and 250 seeds m-2. The 
yield of treatment 8 is higher than that of treatment 10 as 
shown on (Table 2), but the dominance analysis shows that 

the value of the increase in yield is not enough to compensate 
the increase in costs. Farmers would be better off using the 
lower seed rate with lower costs [111].

Conclusion and Recommendation

All the recommendations which have suggested here in 
this paper are primarily addressed to the small scale farmers 
of the country as well as for all of other improved technology 
users in the country which are officially known under their 
agricultural development activities, are the focus this review 
paper in particular. 

Conclusion

Bread wheat grown worldwide is popular for their 
numerous purposes in many countries including Ethiopia 
for many years. Bread wheat is of importance in many 
diets, on account of its nutritional significances and major 
economic and dietary importance to small-scale farmers. 
The productivity and area of most of the crops grown in 
many parts of Ethiopia are declining due to soil degradation 
and the constraints of moisture and nutrients unavailability 
together with it and other poor management and cultivation 
practices. However, farmers continue growing crops in spite 
of obtaining low yields as a result of having little choices as 
producing the crops are vital for meeting their nutritional 
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and economic needs.

As a result, integrated soil fertility management is 
valuable to the plants for higher yield potential, seed 
quality and environment-friendly sustainable farming 
systems and increase of profit margins for growers along 
with good moisture maintaining in the growing soils. The 
existing findings of this review study shows that there is a 
need of important institutional and operational reforms for 
improving efficiency in the bread-wheat production. This 
paper has also reviewed wheat production practices and 
constraints in Ethiopia and hence, these constraints were 
broadly grouped into two categories: technical and socio-
economic. The two major bread wheat growing environments 
are: 
•	 Highland cool wet areas and 
•	 Low-altitude warm dry areas. 

Even though there has been a reasonable extent of 
research to measure the influence of technical constraints 
on bread wheat production, research on socioeconomic 
constraints has mainly been qualitative. Therefore, there 
is a need to shift the emphasis of socio-economic research 
to quantitatively determine the impact of socio-economic 
constraints on wheat production. Agricultural research 
and technology generation has been an important aspect 
of government efforts for the development of Ethiopian 
agriculture. These include formal agricultural research 
and extension systems that have long been engaged in the 
generation, promotion and adoption of improved seeds and 
other farm technologies and management practices that 
potentially enhance wheat production and productivity. Some 
researchers reported that except in 2008 and 2009, local 
procurement of bread wheat would have been justified and 
provided better incentives for farmers to grow bread wheat 
at a higher price, which is still below import equivalence. 
This could encourage bread wheat producers to accept new 
technologies and increase bread wheat production. 

Recommendations

As the research results of this study, the use of 125 kg/ha 
seed rate for variety Dendea; 150 kg ha-1 for varieties Shorima, 
Kekeba and 175 kg ha-1 for variety Digalu can be recommend 
for most areas of Arsi zone as well as for interrelated areas 
of the same agro-ecological conditions. Moreover, depending 
on the agronomic performance and yield of different studies 
variety Shorima at 150 kg ha-1 was advantageous. However, 
as this is one season and one location experiment, it has 
to be repeated over the wide-ranging agro-ecologies and 
seasons with consideration of cost of production to reach at 
conclusive recommendation.

 Furthermore, the results of the reviewed experimental 

studies showed that using of different row spacing had no 
significant effect on parameters that have been taken except 
the plant height; however plant height, number of tiller per 
plant, spikelet per spike, grains per spike, biological yield, 
grain yield and straw were significantly affected by different 
seed rates. The interaction of seed rate & row spacing also did 
not show significant difference except for the plant height.

According to the research results of Awtaro Woreda 
in Wolaita Zone, using of 75 kg seed ha-1 resulted in the 
maximum plant height (83.87cm), number of tillers per 
plant (20.37) & productive tillers per plant (2.30), however 
100kg seed ha-1 gave the highest biological yield (7.98t ha-1), 
grain yield (2.78 t ha-1) & straw (5.27t ha-1). 

But since the current results are gained from just one 
crop in some limited districts, conducting repetitive field 
experiments on different crops other than wheat at the 
wide-ranging of regions in the national level is suggested 
in order to confirm the current results on different crops & 
in the entire farming lands of the country. According to the 
research results of Kulumsa, the economic analysis of the 
experiment was brought to select the best combination of the 
variety Hidassie/large seed size/ at a plant population rate of 
300 seeds m-2 (142.00 kg ha-1) gave the greatest grain yield 
(4070 kg ha-1) with low cost of production and higher net 
benefits and recommended tentatively as 1st option for the 
study area. On the other hand, the variety Hidassie/large seed 
size/ at a plant population rate of 250 seeds m-2 (118 kg ha-

1) gave better yield (3873 kg ha-1) with a slightly additional 
cost rather than the primarily recommended seed rate and 
it has been recommended as a 2nd option for the small scale 
farmers of the study area. 
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