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ABSTRACT 

 

This study was conducted at South Ari Woreda, South Omo Zone, Southern Nations, 

Nationalities and Peoples Regional State of Ethiopia. Due to low level adoption of 

improved (BH-140) maize variety and different constraints, the maize production and 

productivity is low.  The aim of this study was to identify the determinants of adoption 

improved (BH-140) maize variety and its management practice in the study area.  From 

the total 2403 households found in four sampled kebeles, 142 sample households were 

selected by using systematic random sampling technique taking into account proportional 

to size to the population procedure.  Primary data were collected from survey 

questionnaires, key informants interview and focus group discussions whereas, 

Secondary data were obtained from the books, journals, published and unpublished 

documents. Data were analyzed using SPSS.version.16, descriptive statistics, Chi-square 

and t-test and logistic regression (binary logit) model. The descriptive statics result of the 

total respondent’s 48.59% were non-adopters of the improved (BH-140) maize variety, 

while 51.41 % of respondents were adopters improved (BH-140) maize variety. The status 

of management practices were not carried out as appropriate level as recommended for 

maize production due weak extension advisory service and lack of close supervision with 

farmers. Farmers had preferred (BH-140) maize variety over the local one is due to its 

high yielding, early maturing, Disease resistance, price advantage, storability and market 

demand. The chi-square and t-test result indicated  use of credit, contact with extension 

agent, experience, TLU,  income, sex, education, Attitude, Feilday, demonstration and 

training were significance relation with adoption of improved(BH-140) maize variety. 

Results of the binary logistic result indicate that from 14 explanatory variables, 8 of them 

education, contact with extension agents, sex, Livestock, Income, demonstration credit 

were significant and positively affect adoption of improve maize technologies; whereas, 

distance from market center significant but negatively affect the adoption. Based on this 

finding, the study suggests that training should be given on pest management practice by 

the concerned bodies for maize grower farmers. Agricultural sector experts should be 

give more attention to support and supervision for DA- farmers contact.  Attention should 

be given to release of disease resistant varieties by researchers.    

  

Key words; Binary logit, maize, variety, technology adoption 
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1. INTRODUCTION 

1.1. Background of the study 

In Ethiopia  agricultural  sector have been  played  significant  role in securing  food 

security and economic growth with its share in GDP (43%), 90% of the poor earn their 

livelihood, its employment generation (80%), share of export (70%) and providing about 

70% raw material for the industries in the(UNDP, 2013). Despite such outstanding 

potentials roles, currently, the productivity of the agricultural sector in Ethiopia has been 

limited and challenged due to many determinants (Ketema and Kebede, 2017). 

Lack of appropriate and affordable new agricultural technologies, poor infrastructure, 

inefficient marketing systems, land degradation, rapidly expanding population, and 

inaccessibility to agricultural inputs and low adoption rate toward  new agricultural 

technologies  are important determinants that have  limited  the productivity of 

agricultural sector (Bihon, 2015; Macauley, 2015; Bekabil, 2014; Muzari, 2012  and 

Zebib, 2014). 

Currently, Ethiopia is the fourth largest maize producing country in Africa, and first in the 

East African region (FAO, 2012). It is also significant that Ethiopia produces non-

genetically modified (GMO) white maize, the preferred type of maize in neighbouring 

markets. This strategy envisions exports markets being a significant part of the demand 

sink for Ethiopian maize.  Maize is largest cereal commodity in terms of total production, 

acreage, and the number of farm holdings.  It ranks second after teff in area coverage and 

first in total production. 

In Ethiopia, maize grows under a wide range of environmental conditions between 500 to 

2400 meters above sea level. Maize in Ethiopia‟s leading cereal in terms of production, 

with 6 million tons produced in 2012 by 9 million farmers across 2 million hectares of 

land (CSA 2011/12, Meher season). Over half of all Ethiopian farmers grow maize, 

mostly for subsistence, with 75 % of all maize produced being consumed by the farming 

household. Currently, maize is the cheapest source of calorie intake in Ethiopia, providing 

20.6 % of per capita calorie intake nationally (Rashid, 2010).  

In Ethiopia cereals account for about 80% of the annual crop production and maize is the 

first in total production and yield per unit area and second in area coverage among all the 

cereals. Total area covered by maize during the 2006/07 growing season was 1.7 million 

ha and the national average yield was about 2.2 t ha-1 (CSA, 2014). In southern region, 
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from the total land size of 1,066,825.51 hectares planted to all grain crops, cereals 

covered 859,340.71 hectares with a total production of 14,801,477.56 quintals. Maize 

improvement in Ethiopia started half a century ago. During the late1960s and early 1970s, 

several promising hybrids and composite varieties of East African origin were introduced 

and evaluated at different locations. These resulted in the recommendation of several 

maize varieties for the maize growing regions of the country (Abdurahman, 2009)  

 

Maize is an important crop for overall food security and also used for making local 

beverages. Additionally, the leaves and stovers are International Food Policy Research 

Institute used to feed animals and the stalks are used for construction and fuel. A small 

quantity of the grain produced is currently used in livestock and poultry feed, and this is 

expected to increase with the development of the livestock and poultry enterprises in the 

country. The green fodder from thinning and topping is an important source of animal 

feed and the dry fodder is used during the dry season. Moreover, the crop has potential 

uses for industrial purposes, serving as a starch, a sweetener for soft drinks, an input for 

ethanol fuel production and oil extraction (FAO, 2012).  

 As compared to other cereals, maize can attain the highest potential yield per unit area. 

The average yield in developing countries is 2.5 t/ha. In Ethiopia the national average 

yield is about 3.6 t/ha (CSA, 2016). While significant gains have been made in maize 

production over the past decade, there remains large potential to increase productivity. 

From 2001 to 2011, maize production increased by 50%, due to increases in both per 

hectare yields (+25%) and area under cultivation (+20%). However, estimates indicate 

that the current maize yield could be doubled if farmers adopt higher quality inputs and 

proven agronomy best practices. At present, only 17% of maize farmers representing 30% 

of maize planted area make use of improved varieties of seed and only 30% of farmers 

use the recommended rates for fertilizer application (ATA, 2017).  

The results of the year (CSA, 2016), Meher season postharvest crop production survey 

indicate that total land areas of about 12,558,444.55 hectares were covered by grain 

crops. Out of the total grain crop areas, 81.27% (10,144,252.30 hectares) was under 

cereals. Of this maize covered 16.98% (about 2,135,571.85 hectares) and average yield 

Q/t/ha (3.67) and gave 78,471,146.57quintals (CSA, 2016/17). The productivity of is very 

low as compared the developed counties 6.2t/ha because of lower utilization of improved 

agricultural technologies such as improved maize variety and chemical fertilizer among 

maize producing farmers. 
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Maize is mainly grown in the four big regions of the country: Oromia, Amhara, SNNP, 

and Tigray. Oromia and Amhara contribute to almost eighty percent of the maize 

produced in 2012 (CSA, 2015/2016). Maize is among the major food crops widely 

produced and consumed by smallholder farmers in Ethiopia in general and in south Ari 

woreda in particular. 

Area under maize during 2016/17 main cropping season in Ethiopia was about 2.1 million 

ha, which makes maize to be the second in area coverage out of cereals. During the same 

period, maize ranks first among cereals in terms of total production accounting for about 

7.8 million tons. During the same period South Omo Zone average productivity of maize 

about 2.5tons in that order which is below the national average of about 3.6 tones ha-1 

(CSA, 2016).  

The low productivity of maize is attributed to many factors like frequent occurrence of 

drought, declining of soil fertility, low rates of adoption of improved varieties ,poor 

management practice, limited use of input, insufficient technology generation, lack of 

credit facilities, poor seed quality, disease and pests (Muzari, 2012; Govind  et al., 2015).  

This study was conducted  by examining the determinants of adoption of improved (BH-

140) maize variety, adoption level and recommended management practices in South Ari 

Woreda South Omo Southern Nation‟s Nationalities and People‟s Regional State.    

1.2. Statement of the problem 

The adoption of agricultural innovation in developing countries including Ethiopia has 

attracted Considerable attention because it can provide the basis for increasing production 

and productivity. have been stated that adoption is the process of a decision to make full 

use of a technology as the best course of action available and consists of three stages 

namely pre-adoption, adoption, and post-adoption (Tahir and Syed ,2015).  It is apparent 

that agricultural productivity improvements will be improved among farmers through 

improved agricultural technologies which had developed at the research centers and 

disseminated to farmers‟ mainly through extension services (Stephen et al., 2014).  

On the other hand, the farmers‟ integration of these improved agricultural technologies 

into their farms is greatly influenced by socio-economic, institutional, attitude and 

perceived technology attributes (Muzari, 2012;  Bihon,2015; Yu & Nin-pratt, 2014).  

 

The current average national maize productivity of Ethiopia (36.75 quintals per 

ha).However, it is still low compared to that of the world average maize productivity (55 
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quintals per ha) in (CSA, 2016).  The limiting maize productivity include production and 

market risks, low level of crop management practices, weeds, pest and diseases, erratic 

rainfall, erosion, low soil fertility, poor infrastructure, and post-harvest crop losses (Sisay, 

2016). 

 In the study area maize ranks1st in area coverage (19896.48hectar) with the total 

production of the 485,872.04.71 quintals and production potential was 

24.42quintals/hectare (Wodajo and Hussein, 2015) which is very low when compared to 

the average national range 55 quintals per ha (Kao et al., 2015).  The productivity of 

maize crop is very low because of lower utilization of improved agricultural technologies 

such as improved maize variety, poor management practices, seed quality, disease and 

pest infestation and chemical fertilizer among maize producing farmers.   

 Several studies have been conducted so far related to maize technologies adoption in 

other parts of Ethiopia attempted to identify factors affecting adoption improved maize 

verities and effect of technology adoption and its linkage with crop diversification and 

efficiency of maize farmers (Feleke and Zegeye, 2006; Jaleta et al., 2013; Kassa et al., 

2013,  Mekuria, 2013, Abdi et al., 2015 and Sisay, 2016).  

Thus in to the study area, little attention has been given to factors which influence farmers 

to continue or discontinue utilizing the adopted technology as many researchers focus on 

the adoption stage of the technologies. Moreover, information with regard to maize 

production in the study area has been focused mainly on the adaptability study of newly 

released different maize Varieties(Gebre and Mohammed, 2015). 

Furthermore, also there is no empirical research conducted in the study area regarding 

factors that have been affected by the adoption of improved maize variety (BH-140) 

before this study had been conducted. According to the Agriculture and Natural Resource 

office, 20017/2018 report shows that farmers did not adopt the complete management 

practices recommended by the research system which is made farmers fewer benefits 

from the production of maize BH-140 variety.  

Thus, research in this area is vital for understanding the problems related to the improved 

(BH-140) maize variety production, adoption level of improved maize technologies and 

its management practices. Therefore, with the above mentioned gaps, the researcher 

intended to conduct to examining the determinants of improved (BH-140) maize variety, 

adoption level and recommended management practice into the study area. 
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1.3. Objectives of the study 

1.3.1. General objective of the study  

The general objective of this study is to identify determinants of adoption of 

improved (BH-140) verity and its management practices in South Ari Woreda. 

1.3.2. Specific objectives 

1. To examine the adoption level of improved (BH-140) maize variety at household 

level. 

2. To assess the status of management practices of improved (BH-140) maize 

variety production at household level.    

3. To identify determinants of adoption of improved (BH-140) maize variety in the 

study area. 

1.4. Research Questions 

1. What is current level adoption the improved (BH-140) variety production in the 

study area? 

2. What is the status of management practices of improved (BH- 140) maize variety 

production in to the study area? 

3. What are determinants that affect the adoption of improved (BH-140) maize 

variety production in to the study area? 

   1.5. Significance of the Study 

Maize is selected for this study due to its importance for food consumption, 

agronomic purpose and agro-ecological suitability to grow in to the study area.  In 

the study area, the new agricultural technologies are often adopted slowly and 

several aspects of adoption remain poorly understood despite being seen as an 

important route out of poverty and famine. Thus, research into study   this area is so 

vital for understanding the problems related to the maize production and level of 

adoption of improved (BH-140) maize variety.  

All farmers, Agricultural experts, , NGOs and policymakers  should be understand 

and diagnose  the determinants  that affect the adoption of improved maize variety 

(BH-140) production in order to target and extend appropriate technologies to 

farmers. 
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 To the end, the output of this research is expected to help as a reference material for 

who want to conduct research on the same topic and indicate future areas of 

research.  

1.6. Scope and Limitation of the Study 

The study has been carried out in South Ari woreda south Omo zone which is in the 

Southern Nation‟s Nationalities and People‟s Regional State.  The study was 

restricted to the assessment of determining factors of adoption, level of adoption of 

improved (BH-140) maize variety. The study was mainly based on the information 

generated from the sample household survey during a single cropping season using a 

cross-sectional data due to the limitation of time and logistics.  

Therefore, it is difficult to identify universally defined factors either impeding or 

enhancing the adoption of technology. Lack of organized and adequate historical 

data at the kebele level was one of the limiting factors in this study. During the 

fieldwork gathering data from the respondents was a difficult task, this was mainly 

because of the reason that farmers hesitate and afraid of giving information that may 

affect their wellbeing. After frequent discussion on the objectives of the study, they 

had agreed to provide genuine information to the data collectors.  
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2. LITERATURE REVIEW 

2.1. Concept and Definition of Adoption 

The adoption of an innovation within a social system takes place through its adoption by 

individuals or groups. Adoption may be defined as the integration of an innovation into 

farmers‟ normal farming activities over an extended period of time (Feder et al., 1982). 

However adoption is not a permanent behaviour, this implies that an individual may 

decide to discontinue the use of an innovation for a variety of personal, institutional, and 

social reasons one of which might be the availability of another practice that is better in 

satisfying farmers‟ needs (Adesina, 1993) 

Adoption can be classified as an individual (farm level) adoption and aggregate adoption. 

Adoption at the individual farmers‟ level is defined as the degree of use of new 

technology in long-run equilibrium when the farmer has full information about the new 

technology and it‟s potential. In the context of aggregate adoption behaviour, they defined 

diffusion process as the spread of new technology within a region. This implies that 

aggregate adoption is measured by the aggregate level of specific new technology with a 

given geographical area or within the given population (Rogers and  Everett, 1985).  

Adoption can be defined as the mental process through which individual passes from first 

hearing about an innovation or technology to final adoption. This indicates that adoption 

is not a sudden event but a process. Farmers do not accept innovations immediately; they 

need time to think about things before reaching a decision. The rate of adoption is defined 

as the percentage of farmers who have adopted a given technology. (Rogers and Everett, 

1983) 

The adoption or rejection of an innovation is the consequence of the diffusion of an 

innovation(Kidane et al., 2016). Diffusion is a process by which new ideas are 

communicated to the members of a social system. Diffusion and adoption are thus closely 

interrelated even though they are conceptually distinct (Lievrouw and  Pope, 1994) not all 

innovations diffuse at the same rate. The differences in the diffusion rates of innovations 

in a community can be largely explained by the differences in the traits of innovation, as 

perceived by potential adopters such as relative advantage, compatibility, complexity, 

trial ability, and observability (Rogers and  Everett, 1983). 
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2.2. Economic Importance and Status of Maize Production in Ethiopia 

Agriculture continues to be the dominant sector in Ethiopia's economy, with Cereals 

playing the central role. Grain production and marketing are particularly important: 

studies show that cereals account for 65 percent of the agricultural value added, 

equivalent to about 30 percent of the national GDP. Discussion of agriculture and rural 

development in Ethiopia inevitably lead to the subject of seed. Through a combination of 

modern science and modest changes in farmer cultivation practices, improved seed can 

yield remarkable abundance for small-scale farmers in Ethiopia. This abundance can 

contribute to greater production and productivity in the agricultural (Dawit et al., 2008). 

Research efforts have been made to generate and release improved varieties of maize seed 

and a number of varieties have been disseminated among small-scale farmers through 

different extension organization such as MoARD and NGOs. The seed system in Ethiopia 

can be classified as formal and informal. The formal seed system is called formal because 

it is mainly a government-supported system and several public institutions are also 

involved in it. The major actors of the formal system are National Agricultural Research 

Systems (NARS), Ministry of Agriculture (MoA), Ethiopian Seed Enterprise (ESE) and 

private seed companies specializing on specific crops like Pioneer. Recently, regional 

seed enterprises (RSE) were also established as public seed enterprises (such as Oromiya 

Seed ESE and RSEs) are playing key roles in the mass production of improved seeds.  

MoA is also involved in variety release, multiplication, certification, and distribution of 

seeds in the country. Private seed growers and other farmer institutions such as unions 

and cooperatives are also playing key roles in multiplication and distribution of different 

classes of seeds. Legal institutions such as variety release procedures, intellectual 

property rights, certification programs, seed standards, contract laws, and law 

enforcement are also an important component of the formal seed system of any country. 

They help determine the quantity, quality, and cost of seeds passing through the seed 

system (Dawit et al., 2008).  

The informal seed system, also known as local system or sometimes as "farmers" system, 

is called informal because it operates under non-law regulated and characterized by 

farmer-to-farmer seed exchange. According to (Elizabeth & Turner, 1992), five key 

features distinguish the informal from the formal system. These are, the informal system 

is traditional, semi-structured, operate at the individual community level, uses a wide 



    

9 

 

range of exchange mechanisms, and usually deal with small quantities of seeds often 

demanded by farmers. In the context of some countries like Ethiopia, the informal system 

is extremely important for seed security. The bulk of seed supply is provided through the 

informal system, smallholder farmers is saved on-farm and exchanged among farmers, 

and the remaining 20-30% is borrowed or purchased locally.  

The informal seed system (either self-saved seed or farmer-to-farmer seed exchange) 

accounts for 90% of the seed used by smallholder farmers(EARO,2004))  On average, 12 

million hectares of land is cultivated by major food crops over the last five years in 

Ethiopia, of which 10,979,645 hectares was covered by non-improved local seeds. Of the 

total annual arable land coverage by major food crops, 96.5% is covered by local seed 

and 3.5% (672345ha) is covered by improved seeds (EARO, 2014) 

. The annual average seed requirement for cereals, pulses and oil crops is estimated to be 

over 400,000 tons. Demand for improved seed is still increasing rapidly from time to time 

over the last seven years. The establishment of several private and public seed enterprises 

in the regional governments has increased the number of actors involved in the seed 

sector. Besides, due to some special initiatives of the government such as crush seed 

production programs, scaling up out of best crop technologies and shift from rain-fed to 

use of irrigation, there have been tremendous contributions to the formal sector and the 

huge gap between demand and supply has been narrowed down (Dawit et al.,2008).  

2.3. Management Practices on Maize Product   

2.3.1. Seeding Rate   

 Ethiopian farmers, in general, use a lower seed rate than research recommendations 

which result in lower grain yields (Barr et al., 2012). The seed yield of maize is the result 

of many plant growth processes which ultimately influence the yield components such as 

pods/plant, seeds/pod, and unit weight of seed. The highest seed yields were obtained 

when all the above got maximized (Govind et al., 2015; EARO, 2004). The spatial 

distribution of plants in a crop community is an important determinant of yield  (Maize 

Growers Guide, 2017) and many experiments have been conducted to determine the 

spacing between rows and between plants that maximize yield.  

Two general concepts are frequently used to explain the relationship between row, 

spacing, plant density, and yield. First, maximum yield could be obtained only if the plant 

community produced enough leaf area to provide maximum light interception during 
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reproductive ( EARO, 2004). Secondly, the equidistant spacing between plants affected 

interplant competition (Ajambo et al., 2017). Hence, it will be very important to adjust 

the spatial distribution of the recommended population in order to have maximum yield. 

To avoid nutrient competition sufficient spacing between plants and rows is vital to get 

maximum yield in a given plot of land. Appropriate spacing enables the farmer to keep 

appropriate plant population in his field. Hence, a farmer can avoid over and less 

population in a given plot of land which has a negative effect on yield. Research 

recommendation of seeding rate based on sowing method and seed size for the available 

maize variety is BH-140 seed size small the recommended seed rate  25kg/ ha in row 

planting (Maize Growers Guide, 2017).   

  2.3.2. Fertilizer Application Practices  

Application of fertilizer in a recommended amount is essential for high yield and quality 

of grains(Morgado and Willey, 2003).The use of fertilizer is considered to be one of the 

most important factors to increase crop yield per unit area basis, however, the response to 

the type of fertilizer and rate of application vary widely with location, climate and soil 

type. Nitrogen deficiency occurs almost everywhere unless Nitrogen is applied as a 

fertilizer or manure. It has been reported that there were increased yield responses of the 

pulse for nitrogen fertilizer(Morgado and Willey, 2003). Phosphorus is the second 

limiting element after nitrogen for plant growth (Silva and Broekel, 2016).  

Maize responds to the application of phosphorus and production increase proportionally 

with an increase of phosphorus (Quinones, 2003). Many research on cereal indicated that 

phosphorus availability in the soil is a great limitation for maize production in the 

tropics(Morgado and Willey, 2003). Application of fertilizer on maize production varies 

depending on the area of production and soil fertility. According to the regional 

Agricultural bureau extension program manual (Mendola, 2007;  Quinones, 2003) and ( 

Felitus, 2009).The recommended fertilizer rate is 100 kg/ha DAP and 1.50 kg/ ha UREA.  

2.3.3. Weed Management Practices 

Weed compete with maize for light, nutrients, soil water, and space, resulting in yield 

losses, lower grain quality and increased production costs. Weeds also harbour insects 

and diseases. Maize is most sensitive to weed competition during its early growth period. 

Therefore weeds must never be allowed to out-grow maize plants before they are 

controlled. Weeding during the critical 2-4 weeks after planting greatly enhances grain 
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production. This helps the established maize plants to grow rapidly and become highly 

competitive.  

Planting immediately after land preparation helps to reduce weed competition. In 

addition, planting in rows facilitates weed control. For manual weed control, conduct two 

hand weeding‟s at 3 and 6 weeks after planting. Weeding may be repeated before 

harvesting if necessary. Where weed pressure is high and timeliness is too critical for 

hand weeding to be effective. Much better weed control could be achieved through the 

judicious use of herbicides(Govind et al., 2015; Muzari, 2012 and Quinones, 2003). 

2.3.4. Pest Management Practices 

Major pests of maize include stalk borers, cutworms; fall armyworm, weevil‟s termites 

and maize lethal necrosis disease are common. Storage insects cause grain losses after 

harvest. Major diseases of maize include maize streak, disease, virus, smuts, rust and 

bacterial blight are some useful tips to manage pest and disease in maize production.  Be 

aware of the pest and diseases common in the area where the crop is to be grown, and 

plant varieties that are resistance or tolerance to them.  Start scouting the field for pest 

infestation immediately after emergence of seeds and monitor their levels regularly to 

determine whether they are causing economic damage to warrant their control.  Early 

planting is used to avoid the high pest pressure that is experienced with late plantings. 

Maize rotation with legumes can help with reducing weed, insect and disease pressure, 

enhance soil fertility and improve yields.  Under severe pest infestation, use pesticide 

judiciously.  Integration of all the methods above is critical for effective pest control 

(Govind et al., 2015).  

2.4. Empirical Finding  

Farming experience is another important household related variable that his relationship 

with adoption. Longer farming experience implies accumulated farming knowledge and 

skill, which has the contribution to adoption. Many studies supported this argument. For 

instance(Gecho and Punjabi, 2011) have reported farming experience positive and 

significant relation with adoption. In the same line (Habtemariam, 2004; Tura, 2010 and 

Sisay, 2016) also reported that more the experience of growing maize, the higher the 

adoption of new varieties. Such a pattern is expected because more experienced farmers 

may have better skills and access to information about improved technologies. In 

contrary, farming experience is to have negative relationship with over all dairy adoption. 
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However, reported that farming experience has no statistically significant relationship 

with adoption (Jaleta et al., 2013 and Rahmeto, 2007). 

The study conducted by (Temesgen et al., 2015; Gbegeh and Akubilo, 2013; Isaiah et al., 

2013) and Tariku, 2012) reported that the existing gap among male headed and female-

headed households in terms of participation in maize and wheat production technology. 

The low participation of female-headed households in maize and wheat production 

technology may be related to their access to information and other resources.  They also 

further mentioned that being a male-headed household increases the probability of 

adoption. 

According to (Degefu, 2017) Sex of the household head was found negatively influencing 

adoption of the technology. The result indicated that if the household head is male, the 

chances of adoption of wheat technology package decrease by the factor of 0.116 as 

compared to a household headed by the female, and the result was statistically significant 

at 10% level of significance.  

 Education is associated with the technology adoption because of it is assumed that 

increase farmers‟ ability to obtain and analyze information that helps him/her to make the 

appropriate decision. The study conducted by (Salifu et al., 2015; Mekuria, 2013; Gbegeh 

and Akubilo, 2013 and   Ebojei et al., 2012) were examined the relationship between 

education level and technology adoption the year of education increases the probability of 

adoption of improved seed.   

Active family labor is also one of an important variable for the technology accepting 

easily.  The study conducted by (Owoeye, 2017; Abdi et al., 2015; Mekuria, 2013; Gecho 

and  Punjabi, 2011) were examined the relationship between the availability of labor force 

and technology adoption. A study conducted by (Nkonya et al., 1997; Woldemariam and 

Gecho, 2017; Ebojei et al., 2012 and Alemu et al., 2008) size of farmland is expected to 

influence the adoption of  agricultural technology  positively as those operating larger 

farms tend to have greater financial resources, incentives, and more land to allocate to the 

improved agricultural technologies. On the contrary (Rahmeto, 2007)  reported that 

landholding was not significant in the adoption of improved haricot bean and onion 

technology package respectively. The farm size shows that farm size is among the major 

positive determinants of wheat technology package adoption and the result is statistically 

significant at the 5% level.  Accordingly, allocation of one more hectare of the farmland 
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to wheat production increases adoption of wheat technology package by a factor of 0.285, 

other factors kept constant. This could be expected because, in reality, the economic gain 

(productivity and profitability) from the production of crops like wheat is better on the 

relatively large size of land than on small plots of land unlike the cases for other crops 

such as potato and other vegetables.  

The studies conducted by (Yu and Nin-pratt, 2014; Birhanu et al., 2014 and Govind et al., 

2015) contact with extension workers positively affects adoption of chemical fertilizer 

and statistically significant at 10% level of significance. Farm income is one important 

variable for adoption decision. The amounts of household income obtained from the sale 

of crop and animal, after household consumption met helps to purchase agricultural 

inputs. The income obtained from farm selling crops and selling of livestock such 

activities helps farmers to purchase farm inputs.  

According to Yu and Nin-pratt, 2014; Gbegeh and Akubilo, 2013 and  Kassa et al., 2013) 

reported that household income had a positive and significant effect for technology 

adoption. The output for annual income shows that it was among the determinants of 

adoption of wheat technology package in the study area.  Accordingly, an increase in 

household annual income by one Birr would lead to an increase in the likelihood of wheat 

technology adoption by a factor of 0.004, keeping other factors constant. This could 

happen because a household with sufficient annual income could not be financially 

constrained and prohibited from the timely use of the wheat technology packages.  

Total Livestock size is an important indicator of households‟ wealth position. Livestock is 

also an important source of generating income that helps to purchase agricultural inputs. 

Usually, it has a positive association with technology adoption decision. According to 

(Woldemariam and Gecho, 2017; Kassa et al., 2013; Abadi,  et al, 2015;  Mekuria, 2013 

and Rahmeto, 2007) prove this hypothesis. TLU has a positive effect on the status, 

intensity, speed of technology adoption and decision to adopt recommended agronomic 

practices in maize farming.  

 A study conducted by ( Tariku, 2012)  in their study reported that the availability of 

reliable information sources will enhance communication process and had significant 

associations with the adoption of improved technologies.  Access to credit is very 

important for technology adoption. The study conducted by (Sisay, 2016; Gbegeh et al., 

2013; Tariku, 2012;  Ebojei et al., 2012 and Tura, 2010)  reported that use to credit had a 
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significant and positive influence on the adoption of improved  and  high yielding maize 

technology in major maize growing regions of Ethiopia. Distance to the main market, 

distance to main road and distance to agricultural office are usually inversely affected for 

technology adoption decision. 

 The study conducted by(Hagos and  Zemedu, 2015; Tadesse, 2008 and Rahmeto, 2007) 

on adoption of improved onion and haricot bean technology respectively have shown the 

significant relationship to nearest market distance. However, reported that the distance to 

market is negatively related to chickpea adoption.  Participation in extension training will 

enable farmers to get more information and improve their understanding of the available 

packages, which may intern leads to a change in their knowledge, attitude, and behaviour.  

According to (Abdi et al., 2015 and TariKu, 2012) attending of agricultural training is 

positively and significantly related to the adoption of improved maize technologies.  

Attendance on extension events is very necessary for a decision of technology 

adoption(Mesfin, 2017; Feleke and Zegeye, 2006) showed that significant effect of this 

variable on technology adoption. 

Distance to the main market was found to be negatively significantly correlated with the 

likelihood of adoption. Similarly,( Hagos and Zemedu, 2015)  also noted the negative and 

significant association of market distance with the adoption of improved maize in 

southern Ethiopia. This positive and significant effect implies that farmers who don‟t 

have cash and access to credit may find it very difficult to adopt new technologies while 

those who have access to credit can overcome their constraints and be able to buy inputs.  

According to (Govind et al., 2015;   Obayelu et al., 2017) Credit can facilitate farm 

households to purchase the needed agricultural inputs and enhance their capacity to effect 

long term investment in their farms. Credit access in some countries where female-headed 

households are discriminated against by credit institutions, prevent women who are into 

agriculture from adopting yielding-raising technologies. 

The study conducted by (Mwangi and Kariuki, 2015;  Agidew  and Amanuel, 2017; 

Binod, 2010). Development Agents per month had significant positive effects on the 

adoption of motorized water pump and agricultural technologies. The farmers‟ contact 

with and gained advice and training from Agricultural Development Agents initiated 

farmers‟ attending in training; improved their knowledge and skills on farming practices 

and improved farmers‟ utilization of improved irrigation technology (motorized water 

pump). This agreed with receiving training and advice from development agents and the 
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perceived usefulness. Access to extension services has also been found to be a key aspect 

in technology adoption. Farmers are usually informed about the existence as well as the 

effective use and benefit of new technology through extension agents. Extension agent 

acts as a link between the innovators (Researchers) of the technology and users of that 

technology. This helps to reduce transaction cost incurred when passing the information 

on the new technology.  

According to (Salifu et al., 2015; Gbegeh  and Akubilo, 2013) reported significant the 

logit results show that the probability of adoption of improved maize varieties is directly 

related to years of the farmers‟ exposer to maize production. Adoption behaviour and 

production efficiency were hypothesized to be a function of personal and environmental 

factors, which in turn are divided into independent and intervening variables identified by 

(Habtemariam, 2004). Empirical evidence provided by (Ogunsumi, 2011) on the role of 

perception on behaviour and behavioural consequences supports the assumption that the 

influence of the independent variables becomes manifested in behaviour via the 

intervening or mediating variables. Subsequent findings by (Robert et al., 2011) have 

reaffirmed that the mediating function of perception together with needs and knowledge.  

Farmer‟s perception of an innovation largely depends upon their knowledge and 

information about the innovation, socio-economic conditions and agro-ecological 

variables. Farmers‟ knowledge on improved agricultural technology can be accelerated 

with the help of extension agents and farm information sources. Preference of short-

maturing or intermediate or long maturing varieties depends upon farmers‟ evaluation on 

yield and total benefit accrued from the variety within one year. So, sometimes farmers 

can prefer intermediate and even long maturing varieties as reported in the studies of 

(Ogunsumi, 2011; Kidane et al, 2016; Cavane, 2011 and Kaliba et al., 2000). The 

findings indicated that the adopters of improved sorghum varieties had a positive attitude 

towards improved sorghum varieties when compared to the non-adopters (Egge et al., 

2012). 

2.5. Conceptual Framework of the Study   

Adoption decisions of different technologies across space and time are influenced by 

different factors and their associations. Factors such as Demographic, socioeconomic, 

institutional and psychological factors determine the probability of adoption improved 

technologies(Rogers and Everett, 1983).  Practical experiences and observations of the 
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reality have shown that, one factor may enhance adoption of one technology in one 

specific area for certain period of time while it may create hindrance for other locations 

(Abadi, 2014).  Because of these reasons, it is difficult to develop a one and unified 

adoption model in technology adoption process for all specific locations. Hence, the 

conceptual framework presented in Figure-1 shows the most important variables expected 

to influence the adoption of improved maize varieties in the study area. It further shows 

that different factors supposed to affect farmers‟ adoption behaviour particularly those 

which contribute to the variations in adoption of improved (BH-140) maize variety 

production among farmers were considered and the relationship of the explanatory 

variables with the dependent variables were more emphasized.  
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Figure 1; Conceptual Frame Work of the study 

Source: Own Adopt Based on Survey (2018)  
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3. RESEARCH METHODOLOGY 

3.1. Description of the Study Area  

South Ari Woreda is located between latitude of 5o 44‟ N and 6o 0‟0‟‟N latitude of 36o 

16‟ 0‟‟ E and 36o 40‟ 0‟‟E longitude. It is geographically located in the south Omo 

Zone of the Southern Nations, Nationalities and Peoples Regional state of Ethiopia. The 

altitude ranges between 1416-3418 meters above sea level. It is situated at 750 km south 

western from the capital city, Addis Ababa; 547 km south of regional town Hawassa and 

17 km north of Zonal town Jinka. The Woreda comprises 46 administrative and four 

urban centers, Gazer, Metser, Tolta and Wubhamer, South Ari is also called Southern Ari 

as it is part of the homeland of Ari people.   

Part of the South Omo Zone, Ari is South and bordered on the south by Bena Tsemay 

woreda, on the west by the Mago River which separates it from Selamago, on the north 

by the Basketo special woreda and North Ari (Gelila), on the northeast by the Gamo Gofa 

Zone, and on the east by Male woreda.The administrative center of this woreda is Gazer. 

South Ari woreda is located in the intensively cultivated middle altitudes, and could be 

said to mark the south-western limits of the traditional Ethiopian highland ox-plough 

agriculture.  

Regarding the agro climatic Zones, the woreda is predominantly woyna daga (70%) while 

Dega and Kola constitutes (20%) and (10%) of the total area of the woreda, in that order. 

The average annual temperatures of the woreda are 18.8oC and average annual Rainfall is 

1300.5 mm. Thus, the climate of South Ari woreda is characterized as warmer humid 

temperature, based on the relative temperature and moisture as well as the basic 

agricultural practices performed Belg and Mehir season are the two major and two 

transitional seasons known for cropping, harvesting and preparatory activities. The range 

of categories of components of the environment identified the depth of traditional 

knowledge about components of nature in their surroundings (Namsi, 2016). 

Belg season the major rainy season used to plant perennial crops such as coffee, enset and 

root crops in the study area. Temperature is low whereas relative humidity is the highest 

and the season is known for crop planting in the area. It lasts from mid of March to mid of 

May with about two months of rain fall period.  A better way to study adoption of maize 

is to know categorization of cropping season. Mehir Season is to warm and moist season 

in which temperature and moisture gets an average value. The period is used to collect 
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crops planted during the previous wet season. It lasts from mid of August to mid of 

December for four months. 

According Population Census of the Central Statistics Agency (CSA, 2014), the total 

populations sizes of the woreda are 226,946 out of these 110871 are male and 116075 are 

female with 48.85% to 51.14% male and female ratio. There are many ethnic groups live 

in South Ari woreda the dominant ethnic group of the area being the Ari people, the 

Amhara and other ethnic groups are dwelling in addition. Topography of the Woreda is 

mainly a rugged terrain; i.e. full of hills and valleys, the valleys between hills occupied by 

locally important streams and rivers. The soil type mostly is red clay loam, red brown 

clay loam and black grey loam (Namsi, 2016). 

 Enset, maize, coffee, wheat, barely, teff, & potatoes are major crops that cultivated in the 

study area.  . The socio-economic activity of the local people is mainly mixed farming 

which involves both cultivation of crops and rearing of livestock. In addition, maize 

followed by barley, Sorghum is the major grain crop grown on farms, while enset, a 

staple food in the area and in most of southern Ethiopia, is grown in the homestead along 

with various root crops and vegetables. 

                        

 

Figure 2, Map of the study area 

(Source:  ARC GIS computation 2018)  
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3.2. Research Design  

The research design was a mixed approach which combines both quantitative and 

qualitative forms of data collection and analysis. The research design heavily depends on 

the research objective and nature of data needed. This approach was select as an 

appropriate method because it helps to legitimize the use of multiple approaches in 

answering the research questions, rather than restricting the researcher‟s choice and it 

rejects rigidity. In this regard, the qualitative method was designed to interpret the data 

sources of interviews, focused group discussion and Key Informant‟s interview,  Whereas 

the quantitative method was mainly used for the data collected through questionnaire and 

to measure variable on the sample of the subject and to express the relationship between 

the variables. 

3.3. Sampling Techniques and Sample Size Determination 

Multi-stage sampling techniques were applied to select the sample households. In the first 

stage, South Ari Woreda was selected purposively based on accessibility and agro-

ecological suitability for maize production (among eight woreda) and where improved 

maize variety has been introduced in the woreda (presence of adopters and non-adopters 

of improved maize variety).  

In the second stage, from the woreda, 20 kebeles were selected purposely based on the 

basis of Agro-ecology and potential production of maize.  

From the 20 maize growing kebeles, 4 kebeles (Kayisa, Bitsemal from low land, Shishir, 

and Peala from Midland) were selected purposely based on the level of adoption of new 

(BH-140) maize variety. The sampling frame (complete village household lists) was 

identified in collaboration with Kebele leaders and development agents of the respective 

Kebele. 

In the third stage, from maize grower farmers adopter and non-adopter of BH 140 maize 

variety   were identified by using stratified sampling techniques.  In the fourth stage,  

From the total 2403 households found in four sampled kebeles, 142 sample households 

were selected by using systematic random sampling technique taking into account 

proportional to size to the population procedure.  The sample size was determined using 

(Kothari, 2004). 
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                                                                      n= 142 

Where:      

n = sample size  

N = total number of household (2403HHs).   

P = 0.11(proportion of population to be included in sample size i.e., 11%) 

q = estimate of the proportion of the population to be sampled (1-p). 

e = is the degree of accuracy desired (0.05), 5% error term.  

Z= standard normal deviation ( eg,  1.96  for 95% confidence level). 

Table 1  : The number of sampled kebeles (BH-140) maize variety grower 

S/No Sampled 

kebele 

Adopter Non- 

adopter 

Total 

HHHs 

Sampled  

adopter 

Sampled  

Non- 

adopter 

Total 

sample  

1 Kayisa  482 253 735 22 21 43 

2 Bitsemal 377 176 553 17 16 33 

3 Shishir 408 201 609 19 17 36 

4 Peala 313 193 506 15 15 30 

Total 1580 823 2403 73 69 142 

Source: own survey, (2018) 

3.4. Data Type and Sources 

 Both secondary and primary data were employed for this study. The primary data were 

collected by using a quantitative approach through household survey questionnaires key 

informants interview and focus group discussions carried out from December to February 

2017. These data were obtained from the rural household who were practicing both 

adoptions of improved BH-140 maize variety and local variety and the qualitative method 

of data collection were also employed. It consisted of in-depth open-ended interviews.  

In addition to this, agricultural and natural resources office workers and kebeles elders 

were select to obtain primary data.  Secondary data for this study obtained from the book, 

journals, published and unpublished documents from the district level of Agricultural and 

Natural Resource office report, kebeles administrative office, and different offices within 

woreda who have useful sources, internet, and other related sources to supplement 

primary data. 
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3.5. Methods of Data Collection 

Questionnaires: Both closed and open-ended semi-structured questionnaires were 

prepared to generate the required information. Firstly, semi-structured questionnaires 

were tested at the farm level on 5 randomly select farm households. In the light of pre-

testing, essential amendments would make on such things as ordering and wording of 

questions and coverage of the interview schedule. Furthermore, the pre-test enables to 

know whether farmers clearly understand the interview schedule. As a result, some 

questions were deleting or otherwise overlook due to a language problem, but these found 

important was incorporated in the final version of the interview schedule.   

Based on experience in conducting farm household surveys, familiar with the study area, 

could speak local language and know local customs and traditions for the collection of 

data through structured questions four enumerators were selected among them two were 

college graduates and the other two were high school graduates. After pre-testing the 

interview schedule the training was given for four enumerators to briefings the objective, 

contents of the interview schedule and was also acquainted with the basic techniques of 

data gathering and interviewing techniques and on how to approach farmers.  

 Focus Group Discussion: In each of the selected kebeles, four group discussions were 

conducted using a checklist prepared for this purpose. The participants in the focus group 

discussions comprised of 8-12 farmers of which about 4–6 were women. The participants 

of group discussion 35 (23 male and 12 female) were selected by the aid of development 

agents in the kebeles considering their age and experience in introduced in new 

agricultural technologies and maize production practices. Specifically, they were drawn 

from farmers and kebele leaders. During the focus Group discussion individuals 

participants were held to have reactions of the concerning their detail experiences and 

their perceptions of the technology and their priority problem.  

 Key Informant’s Interview: The key informants were selected based on their good 

operation to participate in providing information to the study. Thus, the Interview was 

conducted with 15 (11 male and 4 female) were selected from woreda Agriculture and 

Natural Resource offices (Extension communication expert (1) and crop production 

experts (2) and 12 development agent who work at kebele level.  

3.6. Definition of Variables and the Working Hypotheses 

 Dependent variables: The dependent variables had dichotomous in nature representing 

farmer‟s adopting improved maize variety takes value of 1 for the household that 
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cultivated improved maize variety during survey time and 0 for household that did not 

cultivate improved maize variety (local maize producers). 

Independent Variables: Based on the review of adoption literature, considering the 

information from informal survey, among the large number of factors which were 

expected to influence to farmers‟ adoption decision, only fourteen (14) potential 

explanatory variables were considered for this study and examined for their effect in 

farmers‟ adoption decision on improved BH-140 maize variety.  

1. Sex of household head: is used as a dummy (1 if male, 0 female). The sex difference 

is found to be one of the factors influencing the adoption of new technologies. Due to 

many socio-cultural values and norms, the male has freedom of mobility and participation 

in different extension programs and consequently have greater access to information. 

Therefore, it is hypothesized that male farmers are more likely to adopt a new technology 

(Kidane et al., 2016) and (Salifu et al., 2015).  

2. Household Education level: Level of education was assumed to increase farmers‟ 

ability to obtain, process, and use information relevant to the adoption of improved maize 

production. Education is therefore expected to increase the probability of adoption of 

improved maize production. It is measured as a categorical variable  (1, illiterate, 2,read 

and write, 3,grade1-4, 4 grade5-8, 5, grade9-12, 6, higher education (Mekuria, 2013), 

(Ebojei et al., 2012), (Kassie et al., 2011) and (Rahmeto, 2007). 

3. Labor availability: Labor was measured in terms of Man Equivalent (Stock et al., 

1991).  Availability of labor is likely to influence the adoption of improved agricultural 

technology. Those farmers who have labor availability are expected to adopt more than 

those who lack labor force since improved technologies required more labor.  Based on 

this assumption, this variable was hypothesized to have positive relationship with 

adoption of the improved maize variety (Alene et al., 2000).   

4. Farming experience: Measured in a number of years since a respondent started 

farming on his own. Experience will improve the farmers‟ skill in production operations. 

Higher skill increases the opportunity of not undertaking the traditional enterprise. 

Farmers with higher experience appear to have often full information and better 

knowledge and are able to evaluate the advantage of the technology. It is hypothesized 

that farmers having more experience is expected to adopt improved maize varieties (Tura, 

2010 ; Sisay, 2016). 

5. The number of livestock: It is measured in Total Livestock Unit (TLU).  Households 

that have the number of livestock are likely to adopt more innovations than others who 
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have less number of livestock because livestock is assets at hand. In this study, it is 

assumed that livestock ownership and adoption-related positively(Sisaye, 2016 ; Mekuria, 

2013).   

6. Farm land size:  is a continuous variable measured in hectares, is an indicator of 

wealth (and perhaps a proxy for social status and influence within a community) and 

expected to be positively associated with the decision to adopt improved maize 

technologies(Ebojei et al., 2012;  Akinola and Nasa, 2011 and Dawit et al., 2008). 

7. Total farm income: The farm income refers to the total annual earnings of the family 

from the sale of agricultural produce such as the sale of crop, livestock and livestock 

product after meeting family requirements. This is believed to be the main source of 

capital for purchasing agricultural inputs. Thus, those households with a relatively higher 

level of farm income are likely to purchase improved seeds or other essential agricultural 

inputs(Almitu, 2011). 

8. Use of credit: It is a dummy variable, which takes the value 1 if the farm household to 

credit and 0 otherwise.  Farmers who have access to credit may overcome their financial 

constraints and therefore be able to buy farming inputs. Farmers without cash and do not 

have access to credit may find it very difficult to attain and adopt new technologies (Tura, 

2010).  

9. Distance to the market: It is a continuous variable. As market distance increases, the 

adoption of improved maize was expected to decrease. If the households located near to 

market tend to buy improved agricultural inputs and they can have easy access to sell 

their product in the market and it was hypothesized to be positively related to the 

probability of adoption of innovation (Sisay, 2016; Akinbode and Bamire, 2015;  Ebojei 

et al., 2012 ; Feleke and  Zegeye, 2006).   

10. Contact with extension agent: This refers to the number of contacts farmer had with 

extension agent to take advice in last cropping season. Therefore extension contact is 

hypothesized to have a positively influence on farmer‟s adoption of improved (BH-140) 

maize variety.  It is believed that frequent contact is expected to enhance the exposure of 

farmers on the adoption of improved maize(Feleke and Zegeye, 2006 ; Ebojei et al., 2012 

and Alene et al., 2000). 

.11. Participation in field days: It is measured in terms of the number of times the 

farmer has participated in the field days in the last six month. Participation in field days is 

expected to positively influence farmers‟ adoption of improved chickpea technologies 

(Tigest, 2010 ; Mesfin, 2017).   
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12. Attending in training: Training is one of the means by which farmers acquire new 

knowledge and skill and it is measured in terms of the number of times the farmer has 

attending .Hence, attending training is expected to positively influence farmers‟ adoption 

behaviour (Mesfin, 2017).   

13. Participation in on-farm demonstration:  It is measured as the number of times the 

farmer has participated demonstration at FTC level. Participation in the on-farm 

demonstration is expected to positively influence farmers‟ adoption improved maize 

variety production  (Feleke and Zegeye, 2006 ; Almitu, 2011). 

14. Attitude: Positive attitude towards change in agricultural technology is one of the 

factors that can speed up the change process.  Positive attitude formation is also a 

prerequisite for behavioural change to occur. Therefore, it was hypothesized that 

favourable attitude towards change in maize production technology positively influences 

adoption of maize technology (Cavane, 2011). This was measured by using the Likert 

scale. 

Table 2. Summary of Explanatory Variables 

Variables Type            Descriptions Expected  

Sign 

Sex Dummy Sex of the house hold head; (male=0, female=1)  +/- 

Education Categorical  Household Education level  (1, illiterate, 2,read 

and write, 3,grade1-4, 4 grade5-8, 5, grade9-12, 

 6, higher education  

 

 

+ 

Labour Continuous Labor  availability in terms of man 

equivalent(ME) 

+ 

Experience Continuous Maize cultivation  experience of HHH in years + 

NOTLU Continuous Total number of livestock in TLU + 

Land size Continuous Total farm land household  owned in Hectare + 

Farm income Continuous House hold income from on farm + 

Credit Dummy Use of  credit in maize framing (1= yes, 0=no)  + 

Market Distance Continuous Distance of farmer‟s house from nearby market - 

DACONT Continuous The number of  days by  contact with extension 

agent 

 + 

Feilday Continuous The number of  days the farmers participated in 

field days 

 + 

Training Continuous The numbers of days the farmers participated in 

Training 

 + 

Demonstration Continuous The number of days the farmers participated in 

Demonstration 

 + 

Attitude Likert Scale S/ disagree, Dis agree, Neutral, Agree, S/agree 

 

 +/- 

Source; Own Adopt Based on Survey (2018)  
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3.7. Method of Data Analysis 

The collected data was analysed by descriptive statistics such as average, percentages, 

frequencies, maximum and minimum were applied to describe farmers adoption level and 

management practices of  BH-140 maize  variety production in to study areas while by 

using  Statistical Package for Social Science (SPSS) (Version, 16).  Inferential Statistical 

methods such as the Chi-Square Test was conducted to measure the association between 

categorical variables with dependent variable, whereas t-test was run to assess whether 

statistically significant differences exist in the mean values continuous variables for 

adopter and non-adopter. The Logistic regression was employed to for modelling and 

parameter estimation on the determinants of improved BH-140 maize variety adoption 

decision by the sample household 

For assessing the level of adoption of improved maize variety production, respondent 

farmers were grouped into four categories such as none, high, medium, and low adopter 

based on the precent of farmers input utilization and land proportion covered improved 

technology. A higher percentage indicates a higher level of adoption, while a lower 

percentage indicates a lower level of adoption of a technology. Adoption level was 

categorized as zero precent (none adopter), (70-100%) as high, (50-69%) as medium, and 

<50% as low adopter .This category of adoption was followed by different authors 

(Mesfin, 2017;  Miah et al., 2016 and Salam  et al., 2011) in the past.  

3.8. Selection of Econometric Model   

The logit and probit are the two most commonly used models for assessing the effects of 

various factors on the probability of adoption of improved maize technology. These 

models can also provide the predicted probability of adoption. The logit model follows a 

logistic distribution function, whereas the probit model follows a normal distribution 

function. Yet both models usually yield more or less similar results. The choice between 

the two models is thus a matter of convenience to the analyst. However, often logit model 

is preferred as it simplifies the estimation and interpretation of parameters (Fernando, 

2011). Hence, the current analysis opted for the logit model and employed in modeling 

demographic, socio-economic, institutional and psychological (perceptions) factors 

influencing the probability of adoption of improved maize variety by farm households in 

the research area.   

In this study, dependent variable representing adoption of the improved maize variety is a 

dummy variable that takes a value of one if sample farmers used improved maize variety 
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during the survey period and before, and zero otherwise. This binary dependent variable 

was related to several sets of explanatory variables (continuous and/or dummies) that are 

believed to influence adoption decision of the improved (BH-140) maize variety in the 

study area.  Following  (Maddala, 1983 ; Gujarati,1995) the logistic distribution function 

for the adoption of improved maize varieties can be specified as:  

Pi = 
 

          =
   

      …………………………………………….. (1) 

Where, 

 Pi = is the probability of adoption of improved maize varieties for the i
th

 farmer and it 

ranges from 0-1 (i.e., the binary variable, P = 1 for an adopter, P = 0 for a non adopter).                            

      = stands for the irrational number e to the power of Zi.                        

Zi = a function of n-explanatory variables which is also expressed as:  

Zi = ꞵ0+ ꞵ1X1+ ꞵ2X2+…+ ꞵnXn.......................................................... (2)    

Where, X1, X2, Xn = explanatory variables. B0 is the intercept, ꞵ1, ꞵ2 … ꞵn are the logit 

parameters (slopes) of the equation in the model. The slopes tell how the log-odds ratio in 

favour of adoption of improved maize variety changes as an independent variable 

changes. The unobservable stimulus index Zi assumes any values and is actually a linear 

function of factors influencing adoption decision of improved maize variety. It is easy to 

verify that Zi ranges from -∞ to ∞, Pi ranges between 0 and 1 and that Pi is non-linear 

related to the explanatory variables, thus satisfying two requirements:  

• As Xi increases Pi increases but never steps outside the 0 and 1 interval; and 

 • The relationship between Pi and Xi is non-linear, i.e., one which approaches zero at 

slower and slower rates as Xi gets small and approaches one at slower and slower rate as 

Xi gets very large. But it seems that in satisfying these requirements, an estimation 

problem has been created because Pi is not only non-linear in Xi but also in the B‟s as 

well, as can be seen clearly below.  

Pi = 
 

                       
  …………………………………………….. (3)  

This means the familiar OLS procedure cannot be used to estimate the parameters. But 

this problem is more apparent than real because this equation is intrinsically linear. If Pi is 

the probability of adopting given improved maize variety then (1-Pi), the probability of 

not adopting, can be written as: 

1-Pi = 
 

      ……………………………………………………………. (4)  

Therefore, the odds ratio can be written as 
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   =

     

       =   e
zi      ………………………………………………………………………………(5) 

Now  
  

    

     
is simply the odds ratio in favour of adopting improved maize variety. It is the 

ratio of the probability that the farmer would adopt the improved maize variety to the 

probability that he/she would not adopt it. Finally, taking the natural log of equation 5, the 

log of odds ratio can be written as: 

   

Where,  

Li is log of the odds ratio in favour of improved maize varieties adoptions, which is not 

only linear in Xi, but also linear in the parameters. Thus, if the stochastic disturbance 

term, (Ui), is introduced, the logit model becomes: 

 Zi= ꞵ0+ꞵ1X1+ꞵ2X2+…+ꞵnXn+Ui   …………………………………….. (7)  

This model can be estimated using the iterative maximum likelihood (ML) estimation 

procedure. In reality, the significant explanatory variables do not have the same level of 

impact on the adoption decision of farmers. The relative effect of a given quantitative 

explanatory variable on the adoption decision is measured by examining adoption 

elasticity, defined as the percentage change in probabilities that would result from a 

percentage change in the value of these variables.  To calculate the elasticity, one needs to 

select a variable of interest, compute the associated Pi, vary the Xi of interest by some 

small amount and re-compute the Pi, and then measure the rate of change as      
  

  
   where 

dXi and dPi stand for percentage changes in the continuous explanatory variable (Xi) and 

in the associated probability level (Pi), respectively. When dXi is very small, this rate of 

change is simply the derivative of Pi with respect to Xi and is expressed as follows: 

   

   
    

     

     ) 
  ………………………………………………………………..(8) 

The impact of each significant qualitative explanatory variable on the probability of 

adoption is calculated by keeping the continuous variables at their mean values and the 

dummy variables at their most frequent values (zero or one).  

Test for Multicollinearity  

 Multicollinearity refers to the existence of more than one exact linear relationship, and 

collinearity refers to the existence of a single linear relationship. But this distinction is 

rarely maintained in practice, and multicollinearity refers to both cases. Before taking the 
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selected variables into the logit model, it is necessary to check for the existence of 

multicollinearity among the continuous variables and verify the associations among 

discrete variables. The reason for this is that the existence of multicollinearity will affect 

seriously the parameter estimates. If multicollinearity turns out to be significant, the 

simultaneous presence of the two variables will attenuate or reinforce the individual 

effects of these variables.  

In short, the coefficients of the interaction of the variables indicate whether or not one of 

the two associated variables should be eliminated from model analysis(Gujarati, 2004). In 

this study a Variance Inflation Factors (VIF (Xi) technique was employed to detect the 

problem of multicollinearity for continuous variables (Gujarati, 2004). Each selected 

continuous explanatory variable (Xi) is regressed on all the other continuous explanatory 

variables, the coefficients of determination (Ri
2
) being constructed in each case. If an 

appropriate linear relationship exists among the explanatory variables, then this should 

show up as a 'large' value for Ri
2
 in at least one of the test regressions. A popular measure 

of multicollinearity associated with the VIF (Xi) is defined as:  

VIF (Xi) = 
 

        ........................................................................................... (9)  

Where, Ri
2
 is the coefficient of multiple determinations when the variable Xi is regressed 

on the other explanatory variables. A rise in the value of Ri
2
 that is an increase in the 

degree of multicollinearity, does indeed lead to an increase in the variances and the 

standard errors of the OLS estimators. A VIF value greater than 10(this will happen if Ri
2
 

exceeds 0.90) is used as a signal for the strong multicollinearity (Gujarati, 1995). 

Similarly, there may be also interaction between two qualitative variables, which can lead 

to the problem of multicollinearity or association.  

To detect this problem, coefficients of contingency were computed from the survey data. 

According to (Gujarati, 2004) , contingency coefficient is a chi-square based measure of 

association where a value 0.75 or above indicates a stronger relationship. Accordingly, 

there was no strong association between the dummy variables included in the model.  The 

contingency coefficient is computed as follows:   

     √   

          
………………………………………………………………… (10) 

 Where, CC = Coefficient of contingency, n = total sample size and χ2 = a chi- square 

value which is estimated as using the following formula.  
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4. RESULTS AND DISCUSSION 

The collected data were analyzed by descriptive statistics and inferential statistics. 

Descriptive statistics  such as average, percentages, frequencies, maximum and 

minimum were applied  and Inferential Statistical methods such as the Chi-Square 

Test was conducted to measure the association between categorical, whereas t-test 

measure the significant  mean difference continuous explanatory  variables between  

adopter and non-adopter.  

Binary logistic model was fit to estimate the effects of the hypothesized explanatory 

variables on the probabilities of adoption.  Moreover, to test the multicollinearity 

and degree of association between the continuous and discrete variables, variance 

inflation factor and contingency coefficient was also calculated and presented. 

4.1. Adoption Level of improved (BH-140) Maize Variety Production in 

the Study Area  

This study is based on cross-sectional data collected from a total of 142 farm 

households selected from South Ari district. Of the total sampled households, 

73(51.41%) were adopters and whereas, 69(48.59%) were non-adopters farmers to 

improved BH maize variety. 

Table 3.The level of adoption of improved (BH-140) maize variety production 

Adopter category Adoption level Frequency Percentage 

Non adopter 0% 69 48.59 

Adopter Low Adopter <50% 36 25.35 

Medium 51-69% 25 17.6 

High Adopter 70-100% 12 8.45 

Total  142 100 

   Source; Owen Survey (2018) 
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 The existing technology adoption level on the maize production is presented in the 

above   Table3.  There are four levels of adoption categories of improved maize 

production in South Ari woreda. Adoption categories were determined by the 

proportion of land which was allocated for the production of maize and the 

utilization of inputs.  These are non-adopter, low adopter, medium adopter and high 

adopter of improved maize technologies in the study area. Non-adopters were 

48.59% from total respondents and zero percent covered by improved maize. 

Household heads that have not used any improved maize technologies for the 

production of the maize crop. Low adopters were36 (25.35%) and less than 50% of 

farmland covered by improved maize and utilization of input below the 

recommendation for the production of the maize crop.  

Medium level adopter farmers also were 25(17.6%) and the proportion was 51%up 

to 69% of maize land covered by improved maize and input utilization between 51% 

up to 69%. The high-level adopters were 12 ( 8.45%) and 70% up to 100% maize 

land covered by improved (BH-140) maize variety and utilization of input according 

to the recommendation for the production of maize crop farm in the production 

season. From sampled kebeles majority of none adopters found Kayisa kebele and 

high level of adopter found only two Kayissa and Bitsemal kebeles the rest pilla and  

Shishir the adoption level was found none, low and medium level.  

The high level of adopters are very low in percentage this implies during a focus 

group discussion both adapters and non-adopters mentioned various reason for not 

expanding their improved variety land for next cropping season. The most important 

reasons were the variety susceptibility to disease, insect-pest, increasing input price 

time to time, seed quality, storage problem and market demand problems are the 

major problems related improved maize variety produced in the study area. Hence it 

needs more efforts, farmers, to follow extension agent advisory service, training, and 

awareness to scaling up a wider area of improved maize variety for all maize grower 

household heads in to study area. This result is consistent with the finding of(Miah 

et al., 2015;Mesfin, 2017; Zebib, 2014;  shafiqul, 2013 and Rehman et al., 2016) at 

Bangladesh 
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4.2. The Management Practices of Improved BH-140 Maize Variety 

Table 4 : The status of management practices of improved (BH-140) maize variety 

production. 

 

Adopters           Non adopters 

Type of input 

 

Mean        Min   Max         Mean Min          Max 

Fertilizer 

kg/ha NPS 62.5 40 100 22.75 35 60 

 

UREA 50 35 65 28.5 20.5 25 

seeding rate 

kg/ha BH-140 26.1 20 30 20 16 35 

 

              

Management 

practices Frequency 

Non adopters   Adopters 

       N       %         N               % t-test p-value 

Weeding 

Once 51 35.92 13 9.15 

8.525 0.000*** 

Twice 16 11.28 45 31.69 

3times 2 1.41 9 6.33 

 Sowing 

Row 34 23.94 49 34.5 

5.884 0.000*** 

Broad 10 7.04 2 1.4 

Both 18 12.67 16 11.26 

        

 Cultivation 

Once 5 3.52 2 1.4 

8.325 0.000*** 

Twice 48 33.8 32 22.53 

3-4times 16 11.26 39 27.46 

        

Pest control  

Cultural 5 3.52 8 5.63 

3.262 0.514 

Chemical 12 8.45 16 11.26 

Hand 

peak and 

killing 30 21.12 33 23.23 

Source; Own survey (2018)  
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Fertilizer Application Practices: The amount of fertilizer applied per hectare in 

during maize production into study area by the adopter and non-adopter was 

presented in the above Table 4.  

The respondents from the study area reported that farmers that adopted improved 

BH-140 maize variety applied average of 62.5 kg/ha NPS, and whereas, 50kg/ha 

urea. The non-adopters applied average 45.5 kg/ha NPS, and whereas, 22.5kg/ha 

urea. The findings from this study illustrated that farmers who adapted to improve 

BH-140 maize variety were used more of the fertilizer than a farmers not adapted to 

improved BH-140 maize variety. This is might be due to adopted farmers have more 

awareness in extension services, benefits of fertilizer and access to credits. 

 During focus group discussion adopter farmers reported that they were cultivate 

maize with full packages of maize production  due to they have   more access to  

extension services,  access to credits and awareness to the benefits of fertilizer in 

boosting the production and productivity. However, non-adopter farmers were not 

use fertilizer application during maize production due to even they are trained they 

not put in practice due to , lack of access to  credit to purchase fertilizer and also 

they believed that they have  fertile arable land and there was probability of erratic 

rainfall distribution.  

Seeding Rate: The amount of seed rate applied per hectare in during maize 

production into study area by the adopter and non-adopter was presented in the 

above Table 4. The findings from the current study shown that the adopters of 

improved BH-140 maize variety into study area were reported that average seed rate 

they used was 26.11kg/ha. The recommended seed rate for maize is 25 kg/ha, About 

57.04% farmers follow the recommended seed rate the rest 42.96% were used either 

more or less amounts of seed than that of recommendation. this study in agrument 

with (Tariku, 2012; Morgado and Willey, 2003).  This is illustrated that adopters 

used less seeding rate this might be due to lack of training and advice on appropriate 

seeding rate.  The difference in seed rate under improved maize variety may be 

attributed to the varying use of credit and stage of an individual in the adoption 

process.  

Weeding magement practices: The improved BH-140 maize variety weeding 

frequency into the study area was presented in aboveTable5. The 45(31.69 %) of 
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adopters were weeding maize twice whereas only 16 (11.28%) of non-adopters were 

weeded maize twice per production periods into the study area.  Furthermore, from 

the current study around 51(35.92%) of non adopters replied weeding at once this 

implies they didn‟t follow the extension agent advisory service and lack of training 

and awareness on weed management practices. 

 Method of planting: Furthermore, into the study area, around 49 (34.5%) adopters 

were reported that they have planted maize in a row and whereas, remaining 

2(1.4%) and 16 (11.26%) were have planted maize by either broadcast or row 

respectively. Pertaining to the non-adopter, around the 34(23.94%) of non-adopter 

was planted maize in a row and whereas, 10(7.04 %) and 18(12.67%) of non-adopter 

farmers have planted maize either broadcast or row. Both adopter and non-adopter 

farmers have planted maize by broadcast is due to row planting requires more labor 

and skills which is not accommodated by the farmers. 

 Maize Farm Cultivation Frequency: The findings from the current study 

illustrated that 39 (27.46%) interviewed respondents which adopted improved BH-

140 maize variety had cultivated 3-4 times whereas, 48 (33.8%) of non-adopter 

farmers have been cultivated land twice before planting. According to focus group 

discussion with farmers adopter farmers planted maize after preparing their farm 3-4  

times than non-adopter due to they are ready for training in practices than non-

adopter did.  Land preparation includes ploughing, laddering and other operations 

needed to make the soil suitable for sowing seeds improved varieties of mustard 

cultivation in some selected sites of Bangladesh ( (Miah et al., 2015).  

Pest management practice:  Major pests of maize include stalk borers, cutworms; 

fall armyworm, weevil‟s termites and maize lethal necrosis disease are common in 

study area. In the above (abele 5) result indicated that around 33(23.23%) farmers 

have controlled maize pest by hand picking and killing methods and whereas, 

remaining and 16(11.26%) of adopter farmers controlled maize pest by using 

chemical and cultural methods. On the other hand, non-adopter farmers to BH-140 

maize reported that 30(21.12%) of them have used hand pick and killing methods to 

control maize pest and worms into the study area.  

However, remaining 5(3.52%) and 12(8.45%) have used cultural and chemical 

methods to control maize pest and worm in to study area. The majority of (adopter 
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and non-adopter) maize growing farmers were had used hand picking and killing 

methods to control maize pest and the worm is due to a chemical is not easily 

affordable to farmers. The study inconsistent (Yesuf and  Misganaw, 2014) Puccinia 

sorghi 69% Trichometasphaeria turcica 70% Fusarium graminearum 65%  

Sphacelotheca reiliana 55%  incidence on  Maize production in the study area. 

4.2.1. Farmers Selection Criteria For Improved (BH-140) Maize Variety Production 

Table 5 Farmers selection criteria for improved (BH-140) maize variety production 

Source: own survey 2018 

Based on the above (Table 6) result indicated that  adapted to improved maize had 

preferred BH-140 maize variety over the local is due to its high yielding(42.95%), early 

maturing potentials(39.43%), Disease resistance(8.45%), price advantage(5.63%), 

storability(2.11%) and market demand(1.4%) used as relevant maize attributes were 

selected during focus group discussion and interview schedule. Hence, a majority of 

Farmers replied that high yielding and early maturity are important criteria to select BH-

140 maize variety over local one due to early maturing varieties allow them to prepare 

land in order to plant the crop twice a year to fit the bimodal rainfall pattern. 

 Moreover, they reported that early matured varieties could be allowed the crop to escape 

drought and ensures the early provision of food to the households to alleviate hunger. 

Contrary to this farmers believe that local seed is basically unproblematic and then 

preferable for better production.  As per their view, farmers were interested to increase 

products that could satisfy their consumption needs and extend their production. FGDs 

claim about employing BH-140 and the consequent product quantity decrease due to the 

variety susceptibility to disease, insect-pest. Therefore, attention should be given to 

release of disease resistant varieties by researchers in study area. This result argued with 

(NCHEMBI, 2017) who stated that a high yielding and early matured variety could be a 

Criteria for selection Ferquncey Percent Rank 

High yield 61 42.95 1
st
 

Disease resistance 12 8.45 3
rd

 

Early maturity 56 39.43 2
nd

 

Market demand 2 1.4 6
th

 

Price advantage 8 5.63 4
th

 

Storability 3 2.11 5
th
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significant incentive for farmers to choose varieties which corresponds to findings from 

the current study. 

4.3. Factors Determine Adoption of Improved BH-140 Variety of In the 

Study. 

4.3.1. Descriptive statistics of Dummy Explanatory Variables 

Table 6 Descriptive Statistics for Dummy Variables 

             

Variables 

Category Non adopter Adopter X
2
 P- value 

      

  N % N %   

Sex Male 38 21.38 65 45.77 20.55 0.020** 

Female 31 26.76 8 5.63 

 Education Illiterate 48 33.8 29 20.42 27.212 0.024** 

Read & write 14 9.85 21 14.78 

Grade1-4 4 2.81 13 9.15 

Grade5-8 2 1.41 7 4.92 

Grade9-12 1 0.71 3 2.11 

  Credit Yes 12 17.39 55 75.34 79.19 0.000*** 

No 57 82.61 18 24.65 

DA contact Yes 23 16.2 51 35.92 18.968 0.000*** 

No 46 32.39 22 15.49 

Filed day Yes 18 12.67 33 23.23 9.024 0,043** 

No 51 35.91 40 28.16 

Demo. Yes 29 20.42 49 34.5 19.102 0,012** 

No 40 28.16 24 16.9 

Training Yes 35 24.64 56 39.43 10.408 0.004** 

No 34 23.94 17 11.97 

  Source:  Own survey data 2018     **,***  represents 5% and 1% significance level 

respectively  

Sex of household head: The findings from the current study on the sex of household are 

presented in Table 7. From the adopter category (n= 73) 65(45.77%) of improved BH-140 

maize grower were male household and whereas, 8(5.63%) were female house headed. 

From this category, it is argued that more growers of maize into study area were male this 

is due to socio-cultural values into study area which allowed the more freedom of 

mobility and participation in different extension programs and consequently has greater 

access to information than females.  

Moreover, also, (Mesfin, 2017) reported that Chick Pea technologies adopted by the male 

household than female hold in South Gonder which is in line to findings from the current 

Institutional Factors 

 Use of credit 

 Distance to market  

 Contact with extension 

agent 

 Attending in training 

 Participation  

demonstration 

 Participation in field day 
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study. On the other hand, the non-adopter farmer's category (n=69), 38 (26.76%) of maize 

growers were male whereas, 31(21.83%) were female-headed. This result shows that  

majority of female-headed household found in non-adopter category which indicates that 

they are less capable of adopting maize production as compared to their male-headed 

household counterparts.  

The chi-square result indicated that (χ2=20.545, P=0.020), revealed that there is a 

significant relationship between sex and the adoption of improved BH-140 maize variety 

production at 5 % significant level. The result of this study is in agreement with results of 

previous researchers who have reported the significant relationship between sex and 

adoption of agricultural technologies by different authors(Akinbode & Bamire, 2015) and 

(Mekuria, 2013).    

 Education level of household head: The findings on the educational status of maize 

growers in the study area are presented in Table 7. The result from this study revealed 

that from the total interviewed household (n=142)  77(54.22%) of the total respondents 

were illiterate; about 35( 24.65%) read and write, while around 11.97%, 6.33%, 2.82%,  

grade1-4, grade5-8, grade 9-12 respectively.  From the adopter categories, 44(30.98%) 

were literate and only 21(14.78 %) of the Literate farmers were found in the non-adopter 

category. From this result, educated farmers have better experience and knowledge which 

made them and found in adopter categories (30.98%).  

The Chi-square statistics (χ2 = 27. 212, P=0.024) shows that education had a positive, and 

significant relationship with the adoption of improved maize variety production at 5% 

probability level. The study made(Abdi et al., 2015), (Salifu., et al, 2015),  (Ebojei et al., 

2012), (Rahmeto, 2007) reports had demonstrated that educational attainment of people 

plays an important role in their ability to improve day to day activities and made them 

innovate, faster and adaptable to new technologies which correspond to findings from 

current study which revealed that more percentage of farmers adopted to BH-140 maize 

variety was had received formal education.         

 Use of credit: Credit plays a significant role in farming communities to purchase farm 

inputs and pay for extension services which enable farmers to improve agricultural 

production. The study indicated that non-adopters 12(8.45%) have access in credit for 

purchasing agricultural inputs and the rest 57 (40.14%) did not have access to credit while 
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from the adopters 55(38.73 %) have accesses „to credit and 18(12.67 %) not have 

accesses‟ to credit.  

The chi-square result indicated (χ2=79.19, p=.000) have significant relationship between 

access to credit and adoption of improved maize production this implies that farmers who 

don‟t have cash and access to credit may find it very difficult to adopt new technologies 

while those who have access to credit can overcome their constraints and be able to buy 

inputs. During focus group discussion with farmers, they replied that Omo microfinance 

institute has been provided the in the form of loan in order to improve their production 

from the farming system in wider coverage into the study area.  

In line with the present study (Owoeye, 2017; Mekuria A., 2013  and  Ebojei et al., 2012) 

conducted a study on the adoption of high yielding maize technology in major maize 

growing regions of Ethiopia and the results revealed that access to credit services has 

been  positively influenced the adoption decision of farmers on the improved maize 

which supports idea raised by the farmers from this study.   

 Contact with extension agent: The findings from this study indicated that from the total 

sample households, 47.88% were reported not having contact with extension agent, while 

52.11 % of sample households were reported having contact with the extension agent at 

different level of frequency. From the non adopter groups, 32.39% of respondent did not 

have any contact with extension agents.  The percentage of respondents not having 

contact with extension agent, larger share comes from the non adopters as compared to 

the respondents of adopter category. This shows that the major proportion of adopters 

have access to contact with development agents and had gone extension service on maize 

production than non-adopters ones.   

The information obtained from  FGD some participants reported development agents 

visited them during input provision time ,implies they are involved in different activities 

which  are  not  necessarily  related  to  their  normal  work  such  as collection  of  

fertilizer  credit and this  also  will  highly  affect  their  relation  with  the  farmers.     

A chi-square comparison of the two groups in this regard showed (x2 = 18.968, p= 000) a 

significance relationship at 1 % probability level which shows farmers that had contact 

with developmental agents always trained either practical or theoretical training which 

helped them easily adopted and cultivated (BH-140) maize variety into the farming 

system. The research reported by (Abdi et al., 2015) and(Feleke and Zegeye, 2006) 

indicated that farmers who have contact with extension agents had access to information 
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which is expected to stimulate adoption rate of technologies which supports results 

obtained from the current study. 

 Participation in field day: Field day is one of the most popular methods of transfer of 

technology and convincing other farmers to adopt new technology and providing 

opportunities to neighbouring farmers to observe how the new technology is put in to 

practice in the field (Tadesse, 2008). From the total (n = 142) interviewed respondents in 

to the study area, around 51 (39.43 %) of total sampled households have participated in 

field day on improved BH-140 maize variety demonstration programs which organized 

by the Agricultural growth program (AGP) and whereas,  the rest of 91 (64.08%) did not 

participate in field day programs  presented in Table7.  

The Chi-square test from this study revealed that there is significant (χ2 =9.024, P=0.043) 

relationship between participating farmers in field day programs and adoption of BH-140 

maize variety at 5% probability level. The study made by the (Mesfin, 2017; Tadesse, 

2008; Beshir and Wegary, 2014; and Almitu, 2011) had demonstrated that farmers that 

had participated in farmers field day programs had highly adapted to different Chickpea 

and wheat varieties respectively than farmers those not participating in farmers field day 

programs which support findings from the current study. 

 Participation in the demonstration: Demonstration in this study means accepting new 

practices and put it to practice in the field in the form of trial with close supervision of 

extension agents and then inviting others to visit how she/he perform it.   

The study indicated that 78(54.92%) of total sampled households have participated in 

demonstration on improved maize variety production and associated cultural practices. 

When as compared adopters and non-adopters, adopters participated 49(34.5%) whereas 

non-adopters participated 29(20.42%), more adopters were participated in the 

demonstration than non adopters did, presented Table7.  

The Chi-square test indicated that (χ2 =19.102, P=0.012) there is Significant relationship 

between participation in demonstration and adoption improved maize production at 5% 

probability level. Similar results were reported by (Kidane et al, 2016; Tariku, 2012) also 

reported the similar result. 

 Attended in training: The finding from this study on training indicated that from the 

total interviewed (n= 142) respondents about 91 (64.08%) were reported that they 

received training on maize production by experts and development agents and whereas, 
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the remaining 51(35.91%) of respondents were not received any training on maize 

production and attending in extension service that delivered in to their communities. As 

compared the adopters group 56(39.43%) of adopters were received training and from the 

nonadopters 35(24.64%) were received training. Majority of adopters were received 

training than the non adopters.The chi-square result revealed that (χ2=10.04, P =0.004) 

there was a significant relationship between Training and adoption of improved maize 

variety at 5% probability level. The findings obtained from this study on the training of 

farmers is corroborated to findings reported by (Tariku, 2012 ; Tadesse, 2008).  

Attitude toward adoption of improved BH- 140 maize variety: Attitude formation is 

also a prerequisite for behavioural change to occur.  Appendix (Table7) result indicated 

that the attitude of farmers 11.97%, 21.83%, 20.42%, 21.83% and 28.16% strongly 

disagree, disagree, neutral, agree, and strongly agree with the adoption of improved 

BH140 maize variety.  When we compare the adopter category the majorities of the 

adopters were strongly agreed and disagree with improved BH-140 maize production. 

Most of the non-adopters were neutral and disagree with adoption improved BH-140 

maize variety production. The result similarity with (Kidane, H, et al, 2016), (Meijer, 

Catacutan, Ajayi, Sileshi, & Nieuwenhuis, 2015), (Egge et al., 2012)  (Cavane, 2011) and  

(Gecho & Punjabi, 2011) Farmers‟ had positive Attitude toward  improved sorghum 

varieties and Improved Maize Varieties positive related Awbare District of Somali 

Regional State, Ethiopia and Mozambique  

4.3.2. Descriptive Statistics for Continuous Explanatory Variables 

Table 7.Descriptives statistics for continuous variables 

Variables Adopter cat N Mean Min Max t-test P-value 

Labor Adopter 73 4.088 1.43 9.94 3.505 0.061 

Non adopter 69 2.7262 1.56 6.58 

Experience Adopter 73 28.58 7 30 4.291 0.000*** 

Non-adopter 69 23.07 16 46 

land size Adopter 73 1.5985 0.312 3.5 4.66 0.082 

Non-adopter 69 0.9856 0.25 2.5 

 

TLU 

Adopter 73 7.1175 0.62 17.74 4.346 0.000*** 

Non-adopter 69 4.1819 0.34 12 

Income Adopter 73 2.23E+04 7320 59200 3.713 0.000*** 

Non-adopter 69 1.53E+04 4500 37980 

Distance Adopter 73 2.191 0.2 3 -2.654 0.091 

Non-adopter 69 2.768 0.5 11 

Source; own survey (2018)       **and *** represents 5% and 10% significance level 
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 Labor availability:(As table 8) result shown farmers that have enough family size, the 

household might be not need more additional labor and the money saved due to use of 

own labor force could be used for purchasing other crop production inputs (Mesfin, 

2017).  In this study, the average family size of the sample households was 3.3958 

persons. The maximum family size was 9.94 while the minimum is 1.43 persons. The 

effect of family size on adoption is captured in the other variable dealing with 

household‟s labor availability. The t-test result (t= 3.505 and P = 0.061) showed that there 

was significant mean difference among adopters categories at 10% significance level.  

The result of this study is in agreement with the earlier findings of different  author of 

(Owoeye, 2017; Abadi et al.,2015; Mekurai, 2013; Gecho and Punjabi , 2011 and Almitu, 

2011) . 

  Farming experience of the household heads: As Table 8 result shown demonstrated 

that maize farming experience by the farmers has a positive influence on the adoption of 

improved maize production technologies. With regard to the study sampled household, 

the minimum maize farming experience was 7 and while the maximum was 46 years. On 

an average, the sample households had 21.36 years of experience in maize farming. The 

average year's maize farming experience for adopter and non- adopter are 28.58 and 

23.07years. The result of this study was in agreement with the assumption, where farming 

experience was expected to have a positive relationship to the adoption of maize 

production. Farming experience has significant mean among adoption categories 

(t=5.152, p=0.000). The findings from this study on the experience of the household for 

maize production into study area in agreement with the findings of different authors 

(Abdi et al., 2015;  Salifu et al., 2015 and  Rahmeto, 2007). 

Farm land Size: Farm size influences households' decision to adopt or to reject new 

technologies. The findings from the current study on the total land allocated for maize 

production into the study area by household was presented in Table 8.  The result 

indicates that the size of cultivated land had insignificantly influenced the adoption of 

improved BH-140 maize variety production at 10 % significance level.  

From this study, the average land holding of the sample household was found to be 1.325 

ha. The maximum land size owned by sample households was 3.5 ha while the minimum 

is 0.25 ha. The average land holding for the non-adopter group was 1.03 ha while for 

adopter was 1.62 ha with a significant mean difference of the results of the t-test with a 
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value of (t= 4.010 and P=.082) shows that there was the statistically insignificant mean 

difference between adoption categories 10% probability level. The finding from this the 

study is in agreement with earlier reported values by different authors (Woldemariam and 

Gecho, 2017 ; Abdi et al., 2015; Kassa et al., 2013 ;Kudi et al., 2011 and Rahmeto, 

2007). 

 Number of livestock: The number of livestock: In this study, farmers have been 

practiced mixed farming system (crop and livestock production).  Livestock is the 

farmers' important source of income, food and draught power for crop cultivation in 

Ethiopian agriculture. Hence, a household with large livestock holding can have good 

access for more draught and it is one of the main cash sources to purchase maize 

production inputs such as seeds and fertilizer. 

 The result of this study indicated that the livestock holding of sample population ranges 

from 0.34 to 17.74 tropical livestock unit(TLU) implying the existence of large variation 

among the households in livestock ownership into the study area.  The average livestock 

holding of the sample household was 5.6910 TLU. It was observed that non-adopters of 

improved BH-140 maize variety production had livestock holding of 4.1819 TLU and 

adopters had 7.1175 TLU.  

The t-test result showed that (t= 4.346 p= 0.000) there was a significant mean difference 

among adoption categories at 1% significance level.  The results of this study in 

conformity with previously reported research findings which demonstrated that farmer 

household who have large livestock holding has a positive influence on the adoption of 

agricultural technologies by the different authors (Kassa et al., 2013;  Abdi et al., 2015).  

 Distance to market: Access to the road in general and distance from a near market and 

input suppliers in particular influence farmers‟ adoption of new technologies. 

 Markets are communication centers both for producers, consumers, and traders (Kebede 

et al., 2017; Hailu et al., 2014).  The survey result shows that the minimum distance 

adopters and non-adopters 0.2 and 0.5km and the maximum distance of adopter and non-

adopter were 11and 3 km Table 8. The mean of distance from the market is 3.923 Km and 

the mean difference between adopters and non-adopters distance was 2.191, and 

2.768km. 

The result of t-test shows that (t= -2.932, p = 0.091) significance at 10% and affects 

adoption negatively the adoption of improved maize variety production.‟ This implies 
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farmers near to the market have a better chance to use improved technology. It is 

generally perceived that the shorter the distance from the household to the nearest market, 

the higher the probability of adoption which was  reported by different authors whose 

report had demonstrated that positive correlation observed between distance to the market 

and adoption of stress-tolerant maize hybrid varieties (Mwangi and Kariuki, 2015; 

Mekuria, 2013 and Feleke and Zegeye, 2006).    

Total Farm income of Household: Farm income refers to the total annual earning of the 

family from the sale of agricultural Produce after meeting family requirements. The major 

cash income for sample households in the study area is from the sale of coffee, maize, 

root crops, teff, and livestock. The average annual income from the sale of crop and 

livestock for sample households was birr 18903.00 birrs whereas the average farm 

income for non-adopters was Birr 15286.00 birr and adopters mean 22321.00 birrs.  The 

minimum and maximum farm income of the total sample households ranges from 4500 

Birr to 59200.00 Birr .  T-test result shows that (t = 3.713, and p=0.000) statistically mean 

difference at 1% level between adopters and non adopters.  The result of this study is 

consistent with research findings carried out by Mesfin, 2017; Sisay, 2016; Kassa et al., 

2013 and Akinola and Nasa, 2011). 

4.3.3. Maximum Likelihood Estimates of Logit Model Result  

Before running the model all the hypothesized explanatory variables were checked for the 

existence of a multi-Collinearity problem.  There are two measures that are often 

suggested to test the existence of multicollinearity.  These are:  Variance Inflation Factor 

(VIF) for association among the continuous independent variables and contingency 

coefficients for dummy explanatory variables. The technique of variance inflation factor 

(VIF) was employed to detect the problem of Multicollinearity among the continuous 

variables.  

According to (Maddala, 1992), The larger the value of VIF (Xi) the more “troublesome” 

or collinear the variable Xi is. As a rule of thumb, if the VIF of a variable exceeds 10, 

there is a multicollinearity problem. Contingency coefficients were also calculated to see 

the degree of association between the dummy variables. They were calculated for each 

pair of dummy variables using contingency coefficient procedure available in SPSS. 

Contingency coefficient is a chi-square based measure of association. A value of 0.75 or 

more indicates a stronger relationship(Gujarati, 2004).   
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The logit model results used to study factors influencing the adoption decision of 

improved maize variety are shown in table 9.  

 

Table 8 Variable in the equation 

Variables B S.E. Wald df Sig. odds ratio 

Sex 2.445 1.098 4.962 1 0.826 0.087 

EDUC 3.916*** 1.037 14.26 1 0.001 50.198 

FAMS 0.346 0.188 3.382 1 0.185 1.413 

EXP 0.184 0.069 7.202 1 0.169 1.202 

TCLAN 0.959 0.429 5.002 1 0.203 2.609 

TLU 0.28** 0.118 5.585 1 0.018 1.323 

TFAMI 0.0002** 0.00013 8.414 1 0.004 1.0002 

MARKTD -0.942** 0.369 6.526 1 0.011 0.39 

credit 3.361** 1.279 6.903 1 0.009 0.035 

DACONT 3.958*** 1.079 13.457 1 0.021 0.019 

FELD -1.519 0.982 2.395 1 0.122 0.219 

ATT 0.602 0.476 1.6 1 0.206 1.826 

DEMON 3.735** 1.473 6.43 1 0.011 41.868 

TRIAN 0.162 0.881 0.034 1 0.854 1.176 

Constant -8.865 2.45 13.088 1 0 0 

Source: model results (2018)   **,and *** significance level 10%, 5% and 1% level, 

respectively. Correct predicted: Non adopter 91.3%; Adopter 91.8% and Overall 91.5%. 

Among the 14 variables used in the model, 8 variables were significant with respect to the 

adoption of improved maize variety with less than 10% of the probability level. These 

variables include education, TLU, farm income, credit, extension agent contact, distance 

to market and demonstration whereas the rest 7 explanatory variables were found to have 

a not significant influence on adoption. The effect of the significant explanatory variables 

on adoption in the study area are interpreted and discussed below. 

Education level of household heads:  As expected, education level of household head 

has a positive and significant relationship (at 5% level) with the probability of adoption of 

improved maize variety. The odds-ratio in favour of adopting improved maize variety, 

other factors kept constant increases by a factor of 50.198 for the farmer who assumed 

household heads become literate than that who did not. This implies that the educated 

farmers are more likely to adopt improve maize variety than those who are not educated. 

This may be due to relatively educated farmers have more access to information and they 

become aware of new technology, and this awareness enhances the adoption of 

technologies. This result is consistent with finding of (Owoeye, 2017; Salifu et al, 2015; 
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Caitin, 2014; Isaiah.K. et al., 2013 ; Abdi.et al., 2015;  Ebojei et al., 2012 and Mendola, 

2007).  

Livestock holding: As expected, the variable has a positive and significant relationship 

(at 5% level) with the probability of adoption of improved maize variety. The odds-ratio 

in favour of adopting improved maize variety, other factors kept constant increases by a 

factor of 1.323 as livestock increases by one TLU. This implies that a farmer who has 

number livestock will be more likely to adopt improved maize variety. This may be due 

to relatively having more livestock offer a means for a better propensity to buy improved 

maize seed and also farmers who have a large number of livestock might consider their 

asset base as a mechanism of ensuring any risk associated with the adoption of improved 

maize variety. The same results were reported by (Owoeye, 2017; Salifu et al, 2015; 

Caitin, 2014, Isaiah et al., 2013; (Gecho and  Punjabi, 2011 and Mendola, 2007). This 

implies that livestock holding has an influence on the adoption of new technology in 

different areas. 

Total farm income : Household‟s total farm income has a positive and significant 

relationship (at 5 % level) with probability of adoption of improved maize variety, The 

odds ratio favour adopting improved maize variety, other things being constant increase 

by a factor of 1.0002 as farm income increase by one unit of Ethiopia birr. This implies 

that a farmer who has better income will be more likely to adopt improved maize variety. 

This may be due to the resource demanding nature of maize production activity 

particularly when the production purpose is beyond the home consumption and for 

purchasing agricultural inputs.  

Regarding the influence of farm income on adoption, many other studies have also found 

similar results (Ketema and  Kebede, 2017; Mekuria, 2013 and Ebojei et al., 2012) 

reported positive influence of household‟s farm income on adoption of improved 

technologies. 

 Distance to market center:  As expected, distance to market center has also a negative 

and significant relationship (at 5 % level) with the probability of adoption of improved 

maize variety. The odds-ratio in Disfavours of adopting improved maize variety decreases 

by a factor of 0.39 as the market distance increase by one kilometer. The implication is 

that the longer the distance between farmers‟ residence and the market center, the lower 

will be the probability of improved maize variety adoption. This may be due to relatively 
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Proximity to market also reduces marketing costs. This result is consistent with other 

studies by (Rahmeto, 2007;  Tura, 2010 and Ermias, 2013). 

 Use of credit (: use of access to credit had positively and significantly influenced the 

likelihood of adoption of improved (BH-140) maize variety at a 5% significance level. 

From this result it can be stated that those farmers who have access to formal credit from 

rural micro-finance institution are more likely to adopt improved maize technology than 

those who have no access to formal credit.  

The odds ratio indicated in the model with regard to credit implies that, other thing being 

held constant, the odds ratio in favour of adopting improved maize variety increases by a 

factor of 0.035 as farmers get access to credit. Earlier study also reveals that credit is one 

of factors that affect the probability of adoption of improved maize variety (Sisaye, 2016; 

Caitin, 2014; Hailu, 2014; Isaiah et al, 2013; Mekuria, 2013 and Ebojei et al., 2012) also 

reported that use of credit correlate positively with the adoption of improved technologies 

by farmers. 

 Contact with Development Agents: The number of contact with Development Agents 

per month had significant positive effects on the adoption of improved maize variety at 

5% significance level. The odds ratio favouring the adoption of improved maize variety 

by a factor of 0.019 for the respondents‟ number of contact with the Development Agents 

per month increases in a unit. Therefore, respondents who highly contact with 

Development Agents per month have more chance to adopt the improved maize variety in 

the area. .This result is consistent with other studies ( Agidew  and Amanuel , 2017; Abdi 

et al., 2015 ; Gecho and Punjabi, 2011  and Tura, 2010) found a similar result.   

 Participation on demonstration: participation on demonstration had positively and 

significantly influenced the probability of adoption of improved maize variety at 5% 

level. The result of logit model in relation to this variable shows that farmers who have an 

opportunity to participate on demonstration of improved maize variety are more likely to 

use improved maize than those farmers who have no similar opportunity. Other things 

held constant, the odds ratio at for variable participation demonstration implies that, as 

farmers' exposure to agricultural information increases, the odds ratio in favour of 

adopting improved maize variety increases by a factor of 41.868. Similar results were 

identified by (Tariku, 2012 ; Almitu, 2011; Abdi. et al., 2015; Gecho and  Punjabi, 2011 

and Tura, 2010) found a similar result.  
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5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary 

The study was conducted in South Ari Woreda of South Omo Zone of South Western 

Ethiopia to assess the determinants of adoption improved (BH-140) maize variety and its 

management practices. From the 20 maize growing kebeles in South Ari Woreda, four 

kebeles such as Kayisa, Bitsemal, Shishir and Peala were purposely selected by using 

Multi-stage sampling techniques. Totally, 142 household heads farmers were selected 

using systematic random sampling technique and categorized in to adopter and non-

adopter by taking into account proportional to size of maize growing land.  

The primary data was collected through household survey questionnaires, key informants 

interview and focus group discussions by using a quantitative approach and secondary 

data were collected from secondary sources. Focus group discussion was conducted by 

using a checklist through organizing 8-12 farmers per kebele in order to identify the 

farmers‟ reactions and perceptions on determinants of improved maize (BH-140) variety 

production. The collected data were analyzed descriptive statistics and inferential 

statistics by using SPSS (Version. 16) The Logistic regression was employed to 

estimation on the determinants of improved BH-140 maize variety adoption decision by 

the sample household.  

5.2 Conclusion 

 The data were collected from a total of 142(103 male and 39 female) households were 

selected from South Ari woreda. Of the total sampled households, 73(51.41%) were 

adopters and 69(48.83%) were non-adopters of improved BH-140 maize variety.  The 

high-level adopters are very low in percentage this might be maize grower farmers didn‟t 

follow the extension agent advisory service and lack of training and awareness on 

improved maize technology.  

The  status of magement practices for improved (BH-140) maize variety such as Method 

of Sowing, weeding practices, pest management, land preparation ,Seed Rate and 

Fertilizer application preparation were not carried out as appropriate level as 

recommended for maize production due weak extension advisory service and lack of 

close supervision with farmers.     

 High yielding and early maturity varieties are important criteria to select BH-140 maize 

variety over local one. On the contrary FGDs claim about employing BH-140 and the 
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consequent product quantity decrease due to the variety susceptibility to disease, insect-

pest. .   .   

Education was found to be positively and significantly influencing farmer‟s adoption 

decision of improved maize variety. The diffusion of the technology could, thus, be 

facilitated by educated farmers to be used as contact farmers, besides improving farmers‟ 

level of education 

The livestock ownership positively influenced adoption decision of improved maize 

varieties because of additional income. Use of credit has a positive and significant effect 

on the adoption improved maize variety implies that farmers who don‟t have cash and 

access to credit may find it very difficult to adopt new technologies while those who have 

access to credit can overcome their constraints and be able to buy inputs.  

Contact with Development agent has a positive and significant effect on the adoption 

improved BH-140 maize variety .The information obtained from key informants 

interview revealed that, farmers‟ contact with and gained advice and training from 

Agricultural Development Agents initiated farmers‟ attending in training; improved their 

knowledge and skills on farming practices and improved farmers‟ utilization of improved 

maize variety production.  Farm income has a positive and significant relationship with 

adoption of improved BH-140 maize variety.  This implies that a farmer who has better 

income will be more likely to adopt improved BH-140 maize variety. 

Binary logit model result shows that Among 14 explanatory variables, 7 of them 

significant with adoption of improved maize variety with less than 10% of the probability 

level. These variables include Sex, education, TLU, farm income, credit, Contact to 

extension agent, distance to market and demonstration whereas the rest 6 explanatory 

variables were found to have not significant influence on adoption of improved BH-140 

maize variety. 
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5.3 RECOMMENDATIONS 

Based on the above conclusion the following recommendation is forwarded:- 

 To improve pest management practices in the study area it is better to provide training on 

pest management practice by the concerned bodies for maize grower farmers. Because of 

in the area there were poor pest management practices. 

 The Government should be given more emphasis to strengthening access to rural 

microfinance institutes have to provide agricultural credit service for farm households. 

 Demonstrations should be conducted at FTC levels and Field day also be organized by 

Das and woreda officers.  

 Agricultural sector experts should be give more attention to support and supervision for 

DA- farmers contact.   

 Attention should be given to release of disease resistant varieties by researchers.  

 Based on the results of this study further researches can be performed in the   future in 

order to improve maize productivity in the study area. 
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APPENDICES 

Appendix1. Interview schedule 

Objectives: This Survey Is Part of an MSc Research to Analyze Determinants 

Adoption of Improved (BH-140) Maize Variety and its management practices 

Technology in South Ari Woreda South Western Ethiopia. Information is collected 

at Household Level. 0913670726 

Instruction to Enumerators  

Introduce yourself and get introduced with the respondent. 

Tell to the respondent about the purpose of the study. 

Check that all questions and responses are correctly filled accordingly. 

1. The demographic charactersticies of the respondents 

Date of interview––––––––––––––––––   

 Name of the Interviewer: ––––––––––––––Sign.–––––––––––––––––––––– 

1.1 kebele:––––––––––––––––––––––––––––––  

 1.2 Age of the respondent ––––––––––––––––– 

 1.3 Sex    –––––––––––––––––––––– 

1.4 Education level of the respondent:  

1. Illiterate 2. Read and write   3. 1- 4grades 4. 5-8 grades 5.9-12   6. Certificate7. 

Diploma  

  8. Degree and above. 
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1.5. Specify your household size 

S/No Age Category Male Female Total family 

size 

     

1 Children < 10 years       

2 children 10-13 years       

3 Family member b/n 14-16 

years 

      

4 Family member b/n17-50years       

5 >50 years       

1.6 Total maize farming experience of the household head in –––––––––––––––

years. 

2.  Cultivated farm land 

2.1. Do you have land? 1. Yes 0. No  

2.2. If yes, Total Cultivable land ––––––––––– ha. 

2.3 The cultivate land for maize production?–––––––––––ha. 

2.4 The land covered with improved BH-140 maize variety––––––––––––ha 
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3. Household Annual Income  

3.1. Household‟s annual farm income from sale of crops in 2009/2010 E.C cropping 

seasons 

types of crop annual harvest Sold unit price total price 

Maize     

Teff     

 Sorghum     

Haricot bean     

Barely     

Fruits     

Vegetables     

Coffee     

Root crops     

Total income     
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3.2 Livestock ownership and income from sales of livestock in2009/2010 E.C. 

 Animal 

Categories 

Total TUL No. sold Unit 

price 

Purpose of 

sold 

Total price 

       

Oxen             

 Cows              

Heifers       

Bull       

Calves       

Goats              

Sheep              

Donkey       

Horse       

Poultry       

Total income       

 

4. Management practice for improved maize variety production 

4.1 The farmers criteria for preference this improved maize variety BH-140? 

1. High yielding 2.diease resistance 3.early maturity 4.suply demand 5.price 

advantage 6.Storability. 

4.2 Have you ever grown improved maize variety(s)? 1. Yes 0. No   

4.3 If yes, what type of improved maize variety in, 2009/2010 E.C farming season?  

1. BH- 543 2.BH- 660   3. BH-661 4. BH-140 5. Others ––––––––––––– 

4.4 Indicate the sources?  1. ANRO   2. Cooperatives 3.Research center 4. NGO 

5.Others_________  

4.5 Number of ploughing time for improved maize variety production   1. Once   

2.Twice  
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3. Three times 4. More than three time.  

4.6 How to do you plant maize?    1.  by broadcast    2.row planting. 3. Both 

4.7 Did you come across weed problem on improved maize variety? 1. Yes 0.No 

4.8 If yes, how did you solve this problem? 1. Using chemicals 2. Hand weeding   

3.both 

4.9If you hand weeding how many times.   1.one time  2.two time  3.three times   4.  

Not weeding. 

4.10 Do you encountered   disease and pest problem on improved maize variety? 1. 

Yes 0.No 

4.11If yes, what kind of pest occurred on your maize farm? –––––––––––––––––. 

4.12 What kind of measure did you take for control   pest?  

1. Cultural   2. Chemical   3.handpick and killing(crashing)   4. Others  

4.12 Do you use inorganic fertilizer on the improved maize variety production? 1. 

Yes    0. No 

4.13 If yes, 1.DAP   2. UREA  3. NPS.   4. Both UREA and DAP    

4.14   how much do you used –––––––––––––kg/ha. 

4.15 have you top-dress inorganic fertilizer on improved maize variety? 1. Yes   

0.No 

4.16 If yes, what type of inorganic Fertizer? 1. DAP 2. UREA 3.Boron 3. Zinc 4. 

NPS. 

.5.  Distance to market center 

5.1   How far is the household from local market ––––––––––––––– km.  

5.2 Are you a Membership of saving and credit cooperative group? 1.  Yes   0.No  

5.3 If yes, what service you are getting being members of cooperatives? 1. Credit in 

cash 2.improved seed 3.fertilizre credit 4.input price information 5. Others 

  6. Credit Services 

6.1 Have you received any type of credit for maize production? 1. Yes 0. No 

6.2   If yes, how many birr you borrow? ––––––––––––––––.  
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6.3 For what purpose did you borrow?  

1. Maize seed purchase 2. Fertilizer purchase 3.farm preparation and Weeding 4.For 

oxen purchase 5.Household Consumption 6. Others 

7.  Extension Services  

7.1 Do you get advisory services from extension agents on maize production 

practices? 

 1. Yes 0. No  

7.2 If Yes, How frequently do the extension agent‟s contact you?  

1. Once in a week 2.Twice in a week   3.Monthly   4. Yearly   5.Never  

7.3 When does extension agent contact you?  

1. During land preparation 2.During sowing 3.When disease/ pest occurs 4. During 

harvesting  

5. Others –––––––––––––––. 

 7.4 Do you have trends of contact extension agent?  1.Yes 0. No  

7.5 If yes, when do you contact?–––––––––––––. 

1. during sowing for technical advice 2.During input provision to obtain inputs 3. It 

depends (any time when there is technical problem) 

7.6 Can you participate in field day in the last six month?  1. Yes, 0. No  

7.7   If yes, how many times–––––––  

7.8 Who arranged for you? 1. ANRO   2.Researcher 3.NGO 4. Others   

 7.9   Have you ever received training in maize production in the last six month?  1. 

Yes, 0. No 

7.10   If yes, how many times –––––––––––––, and who arranged for you?  

1. ANRO   2. Research 3.NGOs 4.Others   

7.11   Have you conducted demonstration in the last six month? 1. Yes, 0. No 

7.13 Who arranged you? 1. ANRO   2.research 3.NGOs 4.Other 

8. Attitude toward adoption of improved BH -140maize variety 
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1. Strongly disagree 2.Disagree 3. Neutral 4. Agree 5. Strongly agree. 

   9. Major problems in maize production and rank them                                                                                     

1. Production cost                                          6.  Lack of extension advisory                                                                                                                                                                                                                          

2. Low selling price of maize                         7.  Lack of skill on maize production                                                                                                 

3. Disease and pest                                         8.   Seed quality                                                                                                                                                                                                          

4. Shortage of improved seed                         9   . Whether condition                                                                                                                                                                                                                  

 5. Lack of credit                                                                                                                                                         

                                       Thanks for your cooperation!                      
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Appendix 2 Conversion factor for adult equivalents 

Age group(years) Male Female 

   

<10 0 0 

10-13  0.2 0.2 

14-16  0.5 0.4 

17-50 1.0 0.8 

>50 1.0 0.75 

>50 0.75 0.5 

Source: Storck et al. (1991) 

Appendix 3 Conversion factor for livestock unit 

Animals categories Livestock units Animals categories Livestock units 

Heifer 0.75 Donkey(young) 0.35 

Calf  0.25 Sheep and 

goat(young) 

0.13 

Weaned calf   0.34 sheep and goat(adult) 0.06 

Cow and oxen 1 Chicken 0.013 

Horse 1.1   

Donkey(adult) 0.7   

Source: Storck et al. (1991) 
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Appendix 4; woreda Agricultural and Natural Resource office Maize productivity 

report 2014- 2017 

  

  

2014/15 2015/16 2016/17 

Improved Local improved local improved local 

Land(ha) 2577 574 2099 6758 2564.5 10985 

Productivity q/ha 21 13 27.5 13.5 25.5 16.5 

 

Production  

54117 7462 57722.5 91233 65394.75 181252.5 

 

Source; Woreda Agricultural and Natural Resource Office Report 2016/017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    

71 

 

Appendix 5; Percent of Adoption of Maize Management Practices 

Technology Shishir 

(n=36) 

Kayissa 

(n=43) 

Bitsemal 

(n=33) 

Pilla 

(n=30) 

All area 

(n=142) 

Adoption 

level 

       

 Plowing 

Recommend (3-4 

times) 

13(9.15%) 15(12.1

%) 

11(75.75

%)  

17(11.97%) 55(38.73

%)  

Low 

Below 

recommendation(2-

3times)  

23(16.2%) 

- 

28(19.72

%) 

- 

22(15.49

%) 

- 

13(9.15%) 

- 

87(61.27

%) 

- 

- 

Sowing 

Row planting 

   12.68%(18) 22.54%(

32) 

12.68%(

18) 

10.5%(15) 83(58.45

%)  

Medium 

Broad 12.68%(18)  11(7.75

%) 

15(10.56

%) 

10.56%(15) 41.55%(

59) 

- 

Seed rate kg/ha 

Recommendation 

14.08%(20) 

 

19.01%(

27) 

10.54%(

15) 

 

13.38%(19) 

 

   

57.04%(

81) 

Medium 

Below recommendation  11.27%(16) 16.9%(2

4) 

12.68%(

18) 

11(7.75%   

42.95%(

61) 

- 

Fertilizer kg/ha 

Recommendation 

(100kg/ha) 

7.75(11)  13.38% 

(19)  

7.04%(1

0)  

7.04%(10)  35.21%(

50)  

Low  

Below recommendation 92.25% (131)  

 

86.62%(

81)  

 

92.96%(

132)  

 

92.96%(132)  

 

4.79%(9

2 

 

 

 Weeding 

Recommendation(2-3 

times) 

17(11.97%) 

14 

24(16.9

%) 21 

17(11.97

%)  

14 

14(9.86%) 

12 

72(50.7

%)61 

Medium 

Below recommendation 17(11.97%)  13.38% 

(19)  

11.28%(

16) 

11.28%(16)  68(47.88

%) 

 

Chemical control 

Used chemical 

2(1.4%) 13(9.15

%) 

8(6.33%) 5(6.52%) 28(19.72

%) 

Low 

Don‟t used chemical 34(23.94%) 30(21.12

%) 

25(17.61

%0 

25(17.61%) 114(80.2

8%) 

 

Source; own survey (2017) 
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Appendix 6; Maize grower kebeles for sampled kebeles 

 Name of sampled 
kebeles  Adopter N 

Non 
adopter N Total 

Kayissa 

Male 18 Male 11 29 

female 4 Female 10 14 

Total 22 Total 21 43 

Bitsemal 

Male 15 Male 10 25 

female 2 Female 6 8 

Total 17 Total 16 33 

Shishir 

Male 18 Male 8 34 

female 1 Female 9 10 

total 19 Total 17 36 

Pilla 

male 14 Male 8 22 

female 1 Female 7 8 

total 15 Total 15 30 

 

total 73 

 

69 142 

Source;  own survey (2017). 

Appendix 7; Attitude of farmers toward BH-140 maize variety in study area 

Score 

       Non adopter Adopter Total 

N % N % N % 

Strongly disagree 17 24.63 0 0 17 11.97 

Dis agree 28 19.71 3 4.1 31 21.83 

Neutral 29 24.42 0 0 29 20.42 

Agree 7 4.92 18 12.67 25 21.83 

Strongly agree 2 1.41 38 27.76 40 28.16 

                   Source own survey (2017). 

Appendix 8; Multicollinearity test for continuous variables 
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Variables B Std. Error T R2 VIF 

DISTANCE   0.027 -1.708 0.048 1.127 

TLU 0.016 0.009 1.809 0.119 1.29 

LAND SIZE 0.083 0.041 2.034 0.103 1.181 

EXPIRANCE 0.019 0.004 4.546 0.116 1.041 

FAMILY SIZE 0.043 0.015 2.927 0.081 1.035 

INCOME 7.79E-06 0 2.635 0.09 1.081 

 

Appendix 9: Coefficients correlation for dummy explanatory variables 

  Sex Education Credit DACON 
Field 

da 
Training Demonstration 

Sex 1 0.156 0.346 0.171 0.085 0.066 -0.053 

Education 0.156 1 0.267 0.085 0.035 -0.097 -0.08 

Credit 0.346 0.267 1 0.205 0.093 0 0.105 

DACON 0.171 0.085 0.205 1 0.106 0.196 0.167 

Feilday 0.085 0.035 0.093 0.106 1 0.243 0.424 

Training 0.066 -0.097 0 0.196 0.243 1 0.248 

Demonstration 
-

0.053 
-0.08 0.105 0.167 0.424 0.248 1 

                                Source: Model out put 
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