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ABSTRACT
Plantain and banana have potentials of addressing problems of food insecurity and poor standard of living in Nigeria. For increased production, the International Institute for Tropical Agriculture developed and trained plantain and banana farmers in macro-propagation Technology (MPT) in southern Nigeria. Nevertheless, having good knowledge about the benefits of MPT on livelihood is crucial for full adoption. This study therefore examined the impact of adoption of MPT of plantain and banana on farmers’ livelihood in Southern Nigeria. The objectives were to: (i) describe the socioeconomic characteristics of plantain and banana farmers; (ii) examine the attitude of farmers towards MPT; (iii) evaluate farmers’ knowledge level of MPT; (iv) determine the adoption level of MPT; (v) assess factors responsible for adoption of MPT; (vi) examine the contribution of MPT on farmers’ livelihood; and (vii) identify the constraints to adoption of MPT among plantain and banana farmers in the study area.

A two-stage random sampling technique was used to select respondents from the profile list of trained plantain and banana farmers. The first stage involved a random selection of six states across three geo-political zones of Nigeria such that Abia and Anambra, Bayelsa and Cross River, Ogun and Ondo were selected from South-east, South-south and South-west respectively. The second stage involved proportionate selection of 50% of farmers from the profile list in each state, making a total of 548 sample size. Data were collected through structured interview and analysed using both descriptive and inferential statistics such as mean, Multinomial logistic regression, Propensity Score Matching as well as Spearman and Pearson Product Moment Correlation at 5% level of significance.
The findings of the study were that:


(i) majority (82%) of the respondents were male, 74.8% were literates, 66.1% had no extension contact with mean age of 49.67 years;
(ii) majority (66.5%) of the respondents had positive attitude towards MPT;

(iii) majority (87.3%) of the respondents had high knowledge of MPT;

(iv) there was a moderate level of adoption of MPT by respondents (31-60%);

(v) farm size, household size, educational status, labour type, extension visit, age and access to credit were all determinants of adoption of MPT;

(vi) adoption of MPT has increased the livelihood of farmers by 13% (p<0.05); 
(vii) major constraints to adoption of MPT were inadequate finance ([image: image2.png]


=3.87), poor land tenure ([image: image4.png]


= 3.71), poor sprouting rate ([image: image6.png]


= 3.35), poor sucker demand ([image: image8.png]


= 3.41) and  inadequate extension visit ([image: image10.png]


= 3.32); and

(viii)  knowledge and attitude of respondents had positive relationship with adoption of MPT (p<0.05).
The study concluded that adoption of MPT had positive contribution to the livelihood of plantain and banana farmers. It is therefore recommended that extension contact should increase and land should be made available to farmers to increase production.

CHAPTER ONE

INTRODUCTION

1.1
Background to the Study

Agriculture plays a major role in the growth of the economy of many nations. In Nigeria for instance, higher percentage of the population are employed in agricultural sector and depend largely on farming for survival (Akpan, Uwemedimo & Udoka, 2014). Having been recognized as a crucial engine for spurring growth, alleviating poverty, enhancing food security and thus improving the livelihood of farmers (Cyriaque & Julian, 2011), various agricultural development programs and policies are targeted towards increasing agricultural productivity for accelerated economic growth (Ugwu, 2007). Increase agricultural output can reduce poverty by increasing farmers’ real income, employment generation, reducing food prices and thereby enhancing increments in consumption as well as exportation. Agricultural productivity is the general output per unit of input, farm yield by crop or total output per hectare and output per farmer (Kate & Marykay, 2011).  

However, International Institute for Tropical Agriculture (IITA) which focuses on the increment of major staple food yields such as plantain and banana, Cassava, Yam, Maize, Soybean and Cowpea by 60% and raising average farm income by 50% thus improving the farmers livelihood began research on plantain and banana (Musa sp.) in 1973. This was due to the importance of the crop in the farming systems of the humid forest and mid-altitude ecoregions of sub-Saharan Africa (IITA Annual report, 2013).

 The sub-Saharan African regions account for 35% of Musa production worldwide. IITA thus discovered a decline in yield of Plantain and banana threatening food security and livelihoods of millions of subsistence farmers and their families in the region. The declining yields were attributed to major production constraints such as the infestation of black sigatoka disease and use of infested planting materials among others. Production therefore needs to be intensified to realize improvement in productivity of Plantain and banana while sustaining the natural resource base (Ploetz, 2001)

In this regard, IITA initiated a breeding programme where macro-propagation technology of plantain and banana was developed. The technology is capable of providing multiple suckers that are clean and disease free to farmers. This technology was disseminated to small scale plantain and banana farmers between 2000 and 2004 through participatory extension approach training conducted by IITA in southern Nigeria where plantain and banana are predominantly produced.  The ultimate aim of IITA was to proffer solutions to plantain and banana production problems of small-scale farmers and make the venture vehicles for economic development. 

1.2
Statement of the Problem
Plantain and banana have export potential and capability of addressing problems of food insecurity and poverty of rural livelihood. However, plantain and banana yield in Nigeria is as low as 15tons/ha as against 26tons/ha production in Cameroon while about 87% of the production of plantain and banana still come from small-scale farmers in Nigeria for local consumption. 

Despite the training received by plantain and banana farmers on macro-propagation technology in southern Nigeria, its production has still not been remarkable. This might be attributed to the attitude farmers have towards macro-propagation technology. When farmers are exposed to technology but do not have the right attitude towards such technology, they may not use it. As such, the impact of such technology will not be felt. 

The main aim of introducing agricultural technology is for its widespread and adoption. Agricultural research institute while developing technology should be mindful of the socio-economic characteristics of farmers that will adopt it. A number of socio-economic characteristics of the farmers affect the extent to which technology is adopted. However, lack of such information might have negative effect on adoption and full utilization of macro-propagation.
Farmers are always skeptical about risk taking when dealing with new technology. This is because they are not usually sure whether the new technology will have impacts on their livelihood or not. However, the full realization of plantain and banana potential depends on the adoption and utilization of macro-propagation technology which were introduced to the farmers. Indeed, the significant impact of macro-propagation technology can only be achieved if the technology is adopted and used appropriately by the majority of plantain and banana small-scale farmers.
Although there are several studies that were carried out on agricultural technology adoption (Akintade, Okunlola & Akinbani, 2016; Ahmed, 2004; Agwu, Ekwueme & Anyanwu, 2008; Awotide, Diagne & Omonona, 2012; Bahati, 2015; Bonabana-Wabbi, 2002; Hall,2002; Caswell, Fuglie, Ingram, Jans &  Kascak, 2001; De javry, Sadoulet, Dar & Emerick , 2016; Ogunlade, 2004 & Adesiji, Olagunju, Oladipo & Bello, 2011) as a necessity to develop effective agricultural extension policy process that will translate to improved agricultural production. However, no study provides information on the impact of adoption of macro-propagation technology of plantain and banana on farmers’ livelihood in southern Nigeria which could constitute the cornerstone upon which agricultural extension programmes and policies can be drawn for improvement in the livelihood of plantain and banana farmers in southern Nigeria. Greater impact for improved livelihood among plantain and banana farmers is expected only when technologies such as macro-propagation is fully adopted by  majority of the farmers. In the light of this research gap, this study seeks to provide answer to the following research questions:   
i) What are the socioeconomic characteristics of plantain and banana farmers in the study areas?

ii) What are the attitudes of farmers towards macro-propagation technology of plantain and banana?

iii) What are the farmers’ knowledge level of macro-propagation technology of plantain and banana?

iv) What is the farmers’ adoption level of plantain and banana macro-propagation technology?

v) Are there any factors responsible for the level of adoption of plantain and banana macro-propagation technology?

vi) Has adoption of macro-propagation technology contributed to plantain and banana farmers’ livelihood?

vii) What are the constraints to adoption of macro-propagation technology by plantain and banana?
1.3
Objectives of the Study

The broad objective of the study was to assess the impact of adoption of macro-propagation technology of plantain and banana on farmers’ livelihood in southern Nigeria while the specific objectives were to:

i. describe the socioeconomic characteristics of plantain and banana farmers;
ii. evaluate farmers’ knowledge about macro-propagation technology on plantain and banana farmers;

iii. examine the attitude of plantain and banana farmers towards macro-propagation technology;
iv. determine the adoption level of macro-propagation technology by plantain and banana farmers;
v.  assess the factors responsible for the level of adoption of macro-propagation technology by plantain and banana farmers;
vi. examine the contribution of macro-propagation technology on plantain and banana farmers’ livelihood; and
vii. identify the constraints to adoption of macro-propagation technology. 

1.4
Hypotheses of the Study

The following null hypotheses will be tested:

H01: There is no significant relationship between the knowledge level of macro-propagation technology of plantain and banana farmers and adoption of macro propagation technology.

H02: There is no significant relationship between the attitude of plantain and banana farmers to macro-propagation technology and adoption of macro propagation technology
H03: Adoption of macro propagation technology has no significant contribution to plantain and banana farmers’ livelihood
1.5
Justification of the Study

Plantain and banana are vegetative propagated crops which are of great importance to subsistence farming in sub Saharan Africa, South and Central America, Asia and Pacific areas. The two-third of the total estimated 12 million metric tons annual production of plantain in Africa comes from West African region where Nigeria is included (INIBAP, 2003). 

The perishable nature of plantain and banana like other crops give rise to the need for their preservation and value addition through processing in order to enhance their nutritional value hence creating an inevitable enterprise for rural livelihoods.  
Nevertheless, about 87% of the production of plantain and banana comes from small scale farmers in Nigeria for local consumption. Increase in productivity has traditionally relied on improvements in crop husbandry. Progress in breeding plantain and banana has generated technology which can help to advance the productivity level of plantain and banana.

Despite the export potentials of plantain and banana and its capability of addressing problems of food insecurity and improvement in rural livelihood, vast majority of plantain and banana farmers still operate in small scale while production is inconsistence. The inconsistency in production does not encourage exportation hence, the need for this study. It is expected that the findings of this study would be useful not only to the farmers that are already into Plantain and Banana production but also the potential entrants of Plantain and Banana Production by ensuring efficient allocation of resources. The study is also expected to enhance the value chain of Plantain and Banana production so that employment opportunities will be created in the areas of production, processing and marketing among others. This will lead to reduction in poverty and hunger and sustainability of production system through availability and allocation of adequate planting materials, which are all expected to improve the quality of life of the rural dwellers.

The findings of this study would also serve to justify continued support for plantain and banana studies and promotion, given the potential to increase farmers’ productivity as well as their livelihood.
The outcome of this study would generate and lead to transfer of knowledge thereby promoting agenda, increased adoption and efficiency of macro propagation technology on farmer’s livelihood. It would also serve as an instrument for evaluating the differential adoption behavior and attitude towards new technology on farmers.

It is of no doubt that this study would raise the understanding of those factors that determine adoption of agricultural technologies as well as the impact of technological change on plantain and banana small scale farmers in southern Nigeria.

The outcome of Impact assessment research provides essential insights and feedback to the research for developmental process, corroborating this, outcome of this study would reveal the strength and weaknesses of the training carried out by IITA, which could assist in taking the necessary action to adjust its implementation and provide necessary guide on future program design and implementation on Plantain and Banana production.

1.6
Definition of Terms

In this study:

Impact:  refers to the accrued effect of macro propagation technology right from the inception of usage of macro propagation technology till when this research was conducted.
Macro propagation Technology: This refers to an intervention of plantain and banana which involves an improved method of generating and multiplying suckers for efficient production. It produces adequate, disease free and clean planting materials which are regarded as suckers. Suckers are shoots that grow from a bud at the base of the plant or from corms (underground bulbs known as rhizomes). 
There are four different types of suckers which are produced by the mother plant; (i) Peepers (ii) maidenheads (iii) sword suckers and (iv) water suckers. Peepers is a young sucker bearing scale leaves, Maidenheads have a large pseudo stem which does not produce fruit but are preferred over water suckers. Sword suckers have a narrow base, short pseudo stem and narrow, blade-like leaves. 
The sword suckers produce healthy, fruitful pseudo stems when they mature and water suckers have short pseudo stems and broad leaves. Water suckers are not strongly attached to the rhizome and generally produce weaker plants and less fruit. Macro propagation technology involves nine critical steps which are; preparation of the humidity chamber by overlaying the inside with saw dust, obtaining plantain/banana corm from growing pseudo stem, treating the corm in hot water by dipping it intermittently for about 3 seconds, cutting off the meristem (growing point) in cross bar shape, allowing to cool, arranging the corm in the humidity chamber and cover completely with saw dust, adding water daily to keep the chamber wet for two weeks, transfer to the nursery in polythene bags.    

Adoption: As stated in this research is the continuous utilization of macro-propagation technology starting from the awareness stage to adoption. This process according to this study is regarded as sustained adoption 

Discontinuous Adopters: This refers to an individual plantain or banana farmer who adopted macro propagation technology and later opted out due to one reason or the other.
Plantain and Banana Farmer: This is an individual who owns or engages in Plantain and Banana production. He is also referred to an individual who engages in macro propagation technology for production of adequate, clean and disease-free suckers for planting.
Livelihood: This refers to the sustainable access of plantain and banana farmers to necessities of life which are determined by the major livelihood components such as: human assets, social assets, physical assets, natural assets and financial assets. The human assets comprises health care services, source of labour, plantain and banana skills, affordable food and frequency of intake and knowledge seeking, social assets include joining of association, physical assets are affordable clothing, affordable house and good sanitation system, natural assets are made of access of plantain and banana farmers to farmland and access to water for farming, financial assets comprise of  ability to save, access to credit, access to insurance and livestock rearing as a means of livelihood diversification.

1.7   Scope and Limitations of the Study

This study was confined to impact of adoption of macro propagation technology in southern Nigeria.

i. This study relied only on retrospective self-reports of the impact of adoption.

ii. The study investigated only the perceived contribution of adoption of macro propagation technology on plantain and banana farmers’ livelihood. 

a. The study population was based on the list of plantain and banana farmers using the technology in southern Nigeria along plantain and banana farmers that were trained on macro propagation technology in the study areas only, the list excludes some other plantain and banana farmers that were not using macro propagation technology but not on Agricultural Development Project (ADP) list.

Language barrier was a great challenge encountered especially at the field survey stage. This challenge was however overcome through the appropriate guidance provided by extension agents used as interpreter.
CHAPTER TWO
2.0
LITERATURE REVIEW AND THEORETICAL FRAMEWORK

This chapter covers the review of literature related to the study. It starts with the concept of adoption, Attitudes of farmers towards technology, Knowledge of farmers about technology, determinants of adoption of technology, constraints associated with adoption of technology, sustainable livelihood approach and its model, the theoretical framework and conceptual framework for the study. 

2.1
Concept of adoption

A mental process an individual passes from first hearing about an innovation to final utilization is referred to as adoption (Feder, Just & Zilberman, 1985). Adoption can also be defined as a decision of full use of an innovation as the best course of action available. The process in which an innovation is communicated through certain channels over time among the members of a social system is known as diffusion (Rogers, 2003). This process includes both planned and spontaneous spread of new ideas (Haider & Kreps, 2004). This definition emphasizes four important elements: innovation, communications channels, time and social system.
Fisher, Norvell, Sonka and Nelson (2000) explain the difference between diffusion and adoption as the process by which new technologies are spread among users whereas adoption is said to be an individual internal decision.
Rogers (2003) described the process of technology usage through diffusion of innovation theory. According to this theory individuals pass through five stages (Rogers, 2003; Gregor & Jones, 1999) on their way to adopting a new practice: these include (1) knowledge, (2) persuasion, (3) decision, (4) implementation and (5) confirmation. The first stage corresponds to the awareness of a new technology. In the two subsequent stages of Rogers, interested people look for more information on the technology, weigh the benefit, advantages and costs and decide whether or not to implement the technology. The implementation stage is; when the technology is put into test (i.e Trial stage); while the confirmation stage corresponds to adoption stage i.e when the technology is put into usage.
World Bank (2008) indicated that very low adoption of productivity enhancing technologies has dwarfed efforts to reduce rural poverty. However, studies on agricultural technologies have been mainly concerned with factors influencing usage of new technologies (Feder et. al., 1985). This implies that, adoption of agricultural technology has important role in improving farmers’ livelihood.
Although, the low capital requirement of the traditional technologies makes them advantageous and affordable, their low delivery capacity and labour intensive nature, make them highly unfavourable to African production conditions (Kamara, Danso, Mahu, Cofie & Drechsel, 2004). According to Sahin (2006), the adoption of a technology normally involves two stages: the decisions to either adopt or not and the second stage: how much of the new technology to adopt or use (i.e extent of adoption). Nutley, Davies, & Walter (2002), notes that the time over which the innovation diffuses varies, as does the percentage of the population who ultimately adopt the innovation.
Studies focusing on the diffusion and adoption of agricultural technologies in developing countries have stressed the importance of socioeconomic and demographic attributes of the farm-household, in explaining adoption decisions (Feder et, al., 1985; Rogers, 2003; Sunding & Zilberman, 2001). The study indicates that users are assumed to adopt a technology if it increases their yield which could eventually improve their access to livelihood assets. Hence, the factors that increase the advantage of using a certain technology are likely to enhance their adoption.
2.2
Attitudes of farmers towards Technology Adoption
The role of attitude in the context of agricultural technology adoption cannot be overemphasized. This is because attitude of farmers towards a particular technology is assumed to be an explanatory factor that influences confidence, enthusiasm, inclination and aspiration towards using a technology (Oyewumi et, al., 2013).
Many scholars across the globe have different opinions about attitude as it is acknowledged as one of the main psychological experiences. It is assumed as a psychological tendency that is expressed by evaluating a particular entity with certain degree of favour or disfavor (Schwarz & Bohner, 2001). Rahman (2015) affirmed attitude as a tendency to react favorably or unfavorably towards a designed class of stimuli; it is also explained as a condition of readiness for a certain type of activity. It is also said to be a strong predictor of behaviors as well as acceptance of ideas. However, the attitude of farmers towards agricultural technology could influence their decision on the uptake of the technology.

Policy makers have recognized that the way in which farmers adjust to changes in agricultural policy depends on attitude and mind sets of the farmers, understanding farmer’s perception about a technology shed light on why farmers adopt technologies beyond their economic benefit. Hence, attitude can only be acquired over certain period of time and also be influenced by individual’s personality and group but cannot be observed directly. In other words, attitude is invisible and can be positive, neutral or negative as suggested by Walley, Custance, Orton, Parsons, Lindgreen &  Hingley (2009). Krichanont, Opal and Suneepor (2014) also noted that farmers differ  from one another in personality, cognitive ability, attitudes and objectives and these differences  are likely to be reflected in their decision (Austin, Deary & Willock, 2001)

Timothy (2014) suggested that an intention to use a technology is influenced by attitude towards that technology and perception of its usefulness. Intuitively, attitude is influenced by a person’s beliefs on the usefulness of the technology and ease of its usage. In this context, attitude is influenced by both ease of use and usefulness. The ease of use of a technology can be perceived and measured by the degree to which using the technology effort free and the perception of usefulness is measured by the degree to which the technology can help to improve activities performance.
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Technology Acceptance Model
Source: Jain (2014)

2.2.1
Components of Attitude 
Jain (2014) submitted the three major components of attitude as: Affective, behavioural and cognitive components which represent positive or negative mental and neural readiness towards a technology respectively. Affective Component (Neural) (Feeling/ Emotion), Behavioral Component (Readiness) (Response/ Action) and Cognitive Component (Mental) (Belief/ Evaluation) 

Affective Component 

The affective component is the emotional reaction of a person which leads to a response of likes or dislikes towards an attitude activity. Most of the research place emphasis on the importance of affective components. An individual’s attitude towards an object cannot be determined by simply identifying its beliefs about it because emotion works simultaneously with the cognitive process about an attitude object. 

Behavioral Component 
The behavioral component is a verbal or overt response in relation to the attitude activity. It is the person’s behavior relative to the subject of the overall attitude. It consists of actions or observable responses that are the result of an attitude object. It involves person’s response (favorable/unfavorable) to do something regarding attitude object. Attitudinal responses are more or less consistent.  

Cognitive Component 

The cognitive component is an evaluation of the entity that constitutes an individual's opinion (belief/disbelief) about the activity. The cognitive elements reflect a person’s perceptions or beliefs and are evaluative in nature.
2.3
Economic and Nutritional Value of Plantain and Banana
Plantains and banana, starchy staple crops that take appearance of trees at maturity are the fourth most important food crops in the world after rice, wheat and maize. Plantain and banana are cultivated along the Coast of West and Central Africa stretching from Guinea to the Democratic Republic of Congo and Central Africa Republic (Baruwa, Masuku & Alimi, 2011).
As reported by Akinyemi, Aiyelaagbe and Akyeampong (2010), plantain and banana provide food security and income for small-scale farmers in the region of Africa who represent the majority of the producers. West and Central Africa contribute 61% and 21% Plantain and Banana respectively. It is also estimated that about 70 million people in West and Central Africa derive more than 25% of their carbohydrates from plantains and banana, making them one of the most important sources of food energy throughout the African lowland humid forest zone Plantain and Banana are rich sources of carbohydrates which account for approximately 22% of the dry weight for bananas and 32% of the dry weight for plantains (Honfo, Tenkouano & Coulibaly, 2011). Lamin, 2011 also affirmed that Plantain and banana are very crucial to global food security, employment and diversification of income in rural and urban areas because they produce fruits all year round for up to one hundred years under a suitably managed cropping system and it provides extremely valuable food source during the hunger season. Additionally, they are low in fat and sodium and contain compounds that reduce blood pressure. They are good sources of vitamins A, B, C, and minerals such as potassium, calcium, and phosphorus (Faturoti, Madukwe & Agwu, 2007). 

2.4
Determinants of Adoption of Agricultural Technologies.
Several scholars have found out various influencing factors to the adoption of agricultural technology. A number of variables were found to be relevant in promoting adoption of agricultural technology in Nigeria. These include attitude towards technology, extension education and number of lands cultivated. Human capital including age, gender, education and household size are assumed to have a significant influence on farmers’ decision to adopt new agricultural technologies (Sri Sasmita, Palmarudi & Sii, 2014). In a study carried out by Mwangi and Kariuki (2015), series of interaction between the characteristics of agricultural technology and the array of conditions and circumstances that surrounds the technology determine the decision of a farmer whether to adopt the technology and how to adopt it. Age for instance, is assumed to be a determinant of adoption of agricultural technology. Although, it is mostly believed that with age, farmers would have gained knowledge, had experience over time and are better able to evaluate technology information than younger farmers (Kainga, Okorji & Nweze, 2014) and (Dzomeku, Danki & Darkey,2011). Uaiene, Arndt and Masters, 2009 also confirmed that older farmers would have accumulated more personal capital hence show a greater likelihood of investing in innovations. On the contrary age has also been found to have a negative relationship with adoption of agricultural technology. This relationship is explained by Sif (2014) and Richard, Jones and Festus (2013) who affirmed that as farmers grow older, there is an increase in risk inversion and a decreased interest in long term investment in the farm. On the other hand, Bahati (2015) affirmed in his study that younger farmers are typically less risk-averse and are more willing to adopt the technologies advanced for plantain and banana improvement in Uganda. 

2.5
Constraints to the Adoption of Macro Propagation Technology in Nigeria
Despite the growing attention to technology adoption in developing countries, quite a number of literatures have cited several factors that are likely to restrict adoption of agricultural technology. Kasirye (2013) observed that availability and size of cultivable land helps to reduce risk aversion that most farmers have towards new technology. De Janvry, Sadoulet, Dar and Emerick (2016) noted lack of land ownership which often discourages farmers to adopt agricultural technologies. The complexity and difficulty of a new technology are other notable constraints to adoption of technology (Guerin & Guerin, 1994). Furthermore, Guerin et.al (1994) observed that any new technology to be embraced by farmers should have readily observable outcomes, financial cost, farmers beliefs and opinions towards the technology, level of motivation, perception of the relevance of the new technology and farmers attitude towards risk aversion.
However, the role of technology in developing the agricultural industry cannot be over emphasized. Specifically, macro propagation technology was developed out of inability of plantain and banana farmers to source for healthy planting materials which put them at the risk of relying on natural regeneration of suckers as planting materials. This system is usually infested with pest and disease thus increases cost of production through excessive control and reduces the farmers’ yield (Ntamwira, Sivirihauma, Ocimati, Bumba, Vutseme, Kamira & Blomme, 2017). However, macro propagation technology (MPT) which has been promoted by agricultural research institutes such as International Institute for Tropical Agriculture (IITA), National Horticultural Research Institutes (NHORT) and some related non-governmental organizations provides a tool for rapid multiplication and dissemination of healthy planting materials. It is regarded as being farmers’ friendly because it is of low cost and easily affordable with quality vegetative multiplication of musa species which has a great potential for low income and unskilled farmers. It is a market driven technology that can provide a way of increasing plantain and banana production through increased seedling availability of whichever variety to farmers at farm level (Kasyoka, 2013).
Njukwe, Tenkouano, Amah, Kassim, Muchunguzi, Nyine and Dubois (2006) noted that MPT can be achieved through the following crucial procedure: 

(i) Preparation of propagators: Propagators are humidity chambers which contain substrates such as sawdust, rice hulls, coffee husks, shredded cacao husks, groundnuts shell or oil palm fibres in bed form. They affirmed saw dust as the most suitable environment for its easy recycling through steaming beds that provide an appropriate environment for the sprouting of suckers. For ease of adjustment, propagators should be standard measurement of about 2m long, 1.2 m wide and 1.5 m high with sides of 30cm high of cement block or wood/zinc sheets.

(ii) Obtaining plantain/banana corm from growing pseudostem:

(iii) Treating the corm in hot water: This is to deactivate or kill any growing nematode to ensure production of pest/disease free suckers.  

(iv) Allowing the corm to cool

(v) Cutting off the meristem in cross bar shape by removing sheath layer by layer and thus exposing the bud. The cutting off of the meristem is to destroy the apical meristem so as to allow the growth of another one. 

(vi)   Arranging the corm in humidity chamber and cover completely with saw dust

(vii) Adding of water daily to keep the chamber wet for two weeks

(viii) Sprouting of corm after 15-18 days.

(ix)  Sprouting corms are referred to as germinated plantlets which are cut off as they germinate.

(x) Germinated plantlets are transferred to polythene bags in the nursery.
MPT is however constrained by some factors which according to Njukwe, et.al (2013) are:

1.        Lack of initial capital for investment and technical skills; Higher sprouting level is observed   under lowland than highland conditions; Sucker quality; Proximity to the propagator for regular monitoring; Availability of materials and water; Susceptibility of wooden poles/planks to fungal and insect attack; Premature rotting of corms can start without producing plantlets in the propagator which can be caused by excessive watering or existing infection in the corm; Type of suckers to be used preferably healthy sword suckers; Type and substrate source preferably fresh and pasteurized sawdust. Furthermore, Low plantlets survival rate after detachment from mother corm was identified as a crucial aspect and constraint to adoption of MPT because a detached plantlet may be infected during cutting from its mother corm, hence use of clean knives are advisable and detachment should be done at the right stage when roots have developed 2-3 leaves. This is because younger plants with 2-3 leaves are less prone to shock and survives better. Plantlets are also detached at times without their growing point/meristem because of inadequate technical skills. They also identified Poor sprouting rate which result from inadequate technical skills and it is commonly observed when the apical meristem is not properly destroyed and Possibility of getting diseased plantlets from fungi growing on saw dust in the propagators and this can be reduced by using fresh or pasteurized saw dust in the propagator.

Table1: Plantain/banana planting material type with advantages and disadvantages
	Planting material method
	Advantages

	Disadvantages

	Regeneration method
	-cheap

-Easy to obtain

-Requires little field care
	-carriers of pests and diseases

-bulky to transport

-low multiplication rate

-risk of variety mix-up

	MPT method
	-Easily operated

-Acceptable multiplication rate

-Produces clean suckers

-Uniform growth and harvest

-Good for an enterprise

-Minimum skill to develop germination chambers and weaning facilities

-Reduced theft rate
	-Requires clean substrate

-Initial investment

-Frequent monitoring of chambers

-Transportation of pots




Source: Adapted from Njukwe et. al., 2013
2.6
Channels through which information about agricultural technology are disseminated to farmer     
Information serves as a crucial tool to adoption of agricultural technology. This is because it facilitates adoption which enhances the effective use of technology. It also enables farmer to learn the existence of such technology. Farmers will only adopt the technology they are aware of or have heard about it. Access to information reduces the uncertainty about a technology’s performance hence may change individual’s assessment from purely subjective to objective over time (Caswell, Fuglie, Ingram, Jans & Kascak, 2001; Bonabona-Wabbi, 2002). 
However, access to information about a technology does not necessarily mean it will be adopted by all farmers. This simply implies that farmers may perceive the technology and subjectively evaluate it differently than scientists (Uaiene et al., 2009). Access to information may also result to dis-adoption of the technology. For instance, where experience within the general population about a specific technology is limited, more information induces negative attitudes towards its adoption, probably because more information exposes an even bigger information vacuum hence increasing the risk associated with it (Bonabona-Wabbi 2002). 
It is therefore important to ensure the information is reliable, consistent and accurate. Farmers need to know the existence of technology, its beneficial and its usage for them to adopt it. Belonging to a social group enhance social capital allowing trust, idea and information exchange (Mignouna, Rusike, Mutabazi & Senkondo, 2011). Farmers within a social group learn from each other the benefits and usage of new technology. Uaiene et al (2009) suggests that social network effects are important for individuals’ decisions, and that, in the particular context of agricultural innovations, farmers share information and learn from each other. Studying the effect of community based organization in adoption of corm-paired banana technology in Uganda, Katungi and Akankwasa (2010) found that farmers who participated more in social organizations were likely to engage in social learning about the technology hence raising their likelihood to adopt the technologies. Although many researchers have reported a positive influence of social group on adoption of new ideas, social group may also have a negative impact on technology adoption especially where free-riding behavior exists.

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 agents act as a link between the innovators (Researchers) of the technology and users (farmers) of the technology. Adoption for farmers is seen as a mental process which an individual pass through in deciding to use an innovation (Genius et.al., 2010). UkaejiofoRex and Gao (2013) revealed that transfer of technology is that which embraces all efforts to make sure that the farmers adopt new technology. He stressed the fact that for transfer of technology to occur, it must embrace inputs, support, advice and monitoring so that the farmers would have no reason to reject the technology. For any innovation or technology to be adopted, Singh, 2007 opined that it must pass through the stages of adoption process which are awareness, interest, evaluation, trial and adoption. 
The success of the adoption process depends very much on effective training and monitoring by extension agents. Extension agents usually target specific farmers who are recognized as peers (Farmers with whom a particular farmer interacts) exerting a direct or indirect influence on the whole population of farmers in their respective areas (Genius, Koundouri, Nauges & Tzouvelekas, 2014). Many authors have reported a positive relationship between extension services and technology adoption. A good example include; Adoption of Imazapyr-Resistant Maize Technologies (IRM) by Mignouna et al., (2011): Factors determining technology adoption among (Nepalese Karki & Siegfried, 2004; Uaiene et al., 2009), adoption of improved maize and land management in Uganda by Sserunkuuma (2005); adoption of modern agricultural technologies in Ghana Akudugu, Guo and Dadzie (2012) just to mention a few. This is because exposing farmers to information by extension agents and following up with proper monitoring can help to counter balance what farmers perceive as drawbacks in the overall decision to adopt the technologies while also providing revealing the advantages of the technology to farmers (Organisation for Economic Co-operation and Development, OECD, 2001)
2.7   Characteristics of Agricultural Innovation among Farmers

Farmers’ decisions about whether and how to adopt new technology are conditioned by the dynamic interaction between characteristics of the technology itself and the array of condition and circumstances.  The characteristics of an innovation as pointed by Rogers, 2003 are:
1. Relative advantage is the degree to which innovation is perceived as better than the idea it supersedes. The degree of relative advantage may be measured in economic terms. But social-prestige factors, convenience, and satisfaction are also often important components. It does not matter so much whether an innovation has a great deal of “objective” advantage. What does matter is whether an individual perceives the innovation as advantageous. The greater the perceived relative advantage of an innovation, the more rapid its rate of adoption is going to be.  

2. Compatibility is the degree to which an innovation is perceived as being consistent with the existing values, past experiences, and needs of potential adopters. An idea that is not compatible with prevalent values and norms of a social system will not be adopted as rapidly as an innovation that is compatible. The adoption of an incompatible innovation often requires the prior adoption of a new value system. An example of an incompatible innovation is the use of contraception in countries where religious beliefs discourage use of birth-control techniques, as in Moslem and catholic nations.
3. Complexity is the degree to which an innovation is perceived as difficult to understand and use. Some innovations are readily understood by most members of a social system; other are more complicated and will be adopted more slowly. For examples, the villagers in Los Molinos did not understand germ theory, which the health worker tried to explain to them as a reason for boiling their drinking water. In general, new idea that are simpler to understand will be adopted more rapidly than innovation that require the adopter to develop new skills and understandings 
4. Trial-ability is the degree to which an innovation may be experimented with on a limited basis. New ideas that can be tried on the installment plan will generally be adopted more quickly than innovations that are not divisible. Ryan and gross (1943) found that every one of the Iowa farmer respondents adopted hybrid-seed corn by first trying it on a partial basis. If the new seed could not have been sampled experimentally, its rate of adoption would have been much slower. An innovation that is trial-able represents less uncertainty to the individual who is considering it for adoption, as it is possible to learn by doing.
5. Observability is the degree to which the results of an innovation are visible to others. The easier it is for individuals to see the result of an innovation, the more likely they are to adopt. Such visibility stimulates peer discussion of a new idea, as friends and neighbors of an adopter ask him or her for innovation evaluation information about it.   
Adoption itself results from a series of individual decisions to begin using the new technology, decisions which are often the result of a comparison of the uncertain benefits of the new invention with the uncertain costs of adopting it (Brownwyn, 2002). An understanding of the factors influencing this choice is essential both for economists studying the determinants of growth and for the generators and disseminators of such technologies (Brownwyn, 2002; Uaiene, 2009). Traditionally, economic analysis of adoption of innovation sought to explain adoption behavior in relation to personal characteristics and endowments, imperfect information, risk, uncertainty, institutional constraints, inputs availability and infrastructure Rogers, (1995).

6. Trial-ability or a degree to which a potential adopter can try something out on a small scale first before adopting it completely is a major determinant of technology adoption. (Singh, 2007). In studying determinants of adopting Imazapyr Resistant maize (IRM) technology in Western Kenya (Mignouna et al, 2011 stated that, the characteristic of the technology plays a critical role in adoption decision process. They argued that farmers who perceive the technology being find it as a positive investment. Farmers’ perception about the performance of the technologies significantly influences their decision to adopt them. A study by Adeshina and Zinnah (1993) showed that farmers’ perception of characteristics of modern rice variety significantly influenced their decision to adopt it. A similar result was reported by Wandji et al (2012) when studying perception of farmers towards adoption of aquaculture technology in Cameroon. Their study indicated that perception of farmers towards fish farming facilitated its uptake. It is therefore important that for any new technology to be introduced to farmers, they should be involved in its evaluation to find its suitability to their circumstances (Karugia et al, 2004). Many authors have analyzed farm size as one of important determinant of technology adoption. Farm size can affect and in turn be affected by the other factors influencing adoption (Lavison, 2013). Some technologies are termed as scale dependant because of the great importance of farm size in their adoption (Bonabana-Wabbi 2002). Many studies have reported a positive relation between farm size and adoption of agricultural technology (Parvan 2011; Ahmed, 2004; Uaiene et al, 2009; Mignouna et al, 2011).

Farmers with large farm size are likely to adopt a new technology as they can afford to devote part of their land to try new technology unlike those with less term size (Uaiene et al, 2009). In addition, lumpy technologies such as mechanized equipment or animal traction require economies of size to ensure profitability. Some studies have shown a negative influence of farm size on adoption of new agricultural technology. Small farm size may provide an incentive to adopt a technology especially in the case of an input-intensive innovation such as a labor-intensive or land-saving technology. Farmers with small land may adopt land-saving technologies such as greenhouse technology, Zero grazing among others as an alternative to increased agricultural production (Yaron, Dinar & Voet, 1992; Harper, Rister, Mjelde, Drees  & Way (1990).
Other studies have reported insignificant or neutral relationship between farm size and adoption. For instance a study by (Mugisa-Mutetikka, Opio, Ugen, Tukamuhabwa, Kayiwa, Niringiye &  Kikoba, 2000; Bonabana-Wabbi, 2002; & Samiee, Rezvanfar & Faham, 2009) concluded that size of farm did not affect Integrated Pest Management (IPM) adoption implying that IPM dissemination may take place regardless of farmers’ scale of operation. Kariyasa and Dewi (2010) also found that extensive of land holdings had no significant effect on the degree of Integrated Crop Management Farmer Field School (ICM-FFS) adoption probability.

The above mentioned studies consider total farm size and not crop acreage on which the new technology is practiced. Since total farm size has an effect on overall adoption, considering the crop acreage with the new technology may be a superior measure to predict the rate and extent of adoption of technology (Lowenberg-DeBoer, 2000). Therefore, in regard to farm size technology adoption may best be explained by measuring the proportion of total land area suitable to the new technology (Bonabana-Wabbi, 2002), reports of the studies stated above indicate that the characteristics of the innovation is a strong determinant of adoption of innovation.

2.8
Impact Assessment and its Measurement
Impact assessment is an extensive field which serves as a fundamental tool that are used to check the extent at which a policy, programme or intervention has succeeded based on its original objectives. Roche, 1999 defines impact as a scientific analysis that brings about a significant change in people’s lives as a result of a given action(s). This change can be positive or negative, intended or unintended while the target people could be individual, groups or communities. Impact assessment is also a measure to distinguish the impact of an intervention and its outcomes as shown in Fig. 2. For instance, outcome or effect of an intervention might be an increment in the number of participants whereas its impact might be a change in an individual, group or community quality of life. Impact assessment evaluates the efficiency, consistency, effectiveness and impact of an intervention (Streatfield and Markless, 2009).

The efficiency of an intervention relates input to output and helps to answer whether the same results from the intervention have been achieved in a cheaply manner. Effectiveness gives result that shows the extent an intervention has achieved its objectives while consistency examines the methods or approaches with the outcomes achieved. Streatfield & Markless, 2009 further stressed that objectives of a particular intervention determine the best approach for such intervention or programme. Impact helps to provide answers to the extent the intervention has changed the lives of the intended beneficiaries.
     













Fig 2: Differentiating efficiency, consistency, effectiveness and impact
Source: Bird, 2002.
In a report by the consultative group of International Agricultural Research CGIAR, 2013, impact assessment could be in the form of monitoring, mid-term reviews or evaluation. Monitoring and mid-term reviews are an on-going process which helps to inform the implementing organization whether the intervention needs an to be scaled up, down or to be adjusted while evaluation is an ex-post impact assessment which serves as a platform used to learn for the future and determines whether the intervention is suitable for replication.

Approaches and measurement of impact assessment have been modified and evolved from being entirely quantitative to both quantitative and qualitative. It has followed over time with environmental impact assessment, social impact assessment, economic impact assessment to social auditing and participative methods. Basically, the impact indicator, research method, data analysis and presentations lie within the objectives of the impact assessment outlined by the assessor. Bird, 2002 identified baseline data and use of control group for impact assessment which must have been collected along with the set objectives and impact indicator during the pre-intervention exercise at the planning stage of the intervention. A fundamental issue for feasibility studies on impact assessment is lack of empirical evidence (Karlson, Sochor, Aapaoja, Eckhardt and Konig (2017). Although, several studies on impact assessment that adopted use of baseline data and control group have been carried out. However, use of experimental research design, Cobb Douglas and average treatment effect has also been adopted over time (Abdulai, Zakariah and Donkoh, 2018) 

2.9
Theoretical Framework of the Study

This section discusses the theoretical framework from the perspective of diffusion of innovation theory, learning/behavior theories and Sustainable Livelihood Approach.

2.9.1
Diffusion of Innovation Theory

Over the years, agricultural technologies have been developed basically for farmers’ consumption. However, the full utilization and effect of usage of the technology is associated with certain factors and this is premised on some existing technology adoption theories. Although, it is generally known that agricultural technology should be demand driven hence issues related to the perception of farmers can do much to influence their attitudes and knowledge towards macro propagation technology.

Diffusion theory was developed by a rural sociologist called Everett M Rogers and regarded as the leading theory until 1970s. Diffusion theory attempts to predict the behaviour of individuals and social groups in the process of adoption of innovation, it considers the personal characteristics, social relations and the characteristics of the innovation. Typically, it examines four main elements of innovation, communication, time factor and social system   (Padel, 2001). Rogers, 2003 regarded diffusion theory as a very important one that describes the process of change for innovations in a community. Innovation is basically the application of new knowledge to productive or organizational processes. It comes about when society takes ownership of knowledge, ideas, practices and technologies, translating them into a change that is useful and beneficial to individual or organization. Innovation is an idea, practice or object that is perceived as new by an individual or other unit of adoption (Jose, 2014). Diffusion of innovation is a kind of social change. It is a social process that involves interpersonal communication. Communication is a process in which participants create and share information with one another in order to reach mutual understanding. Diffusion is a special form of communication related to new ideas. It is a specific form of social change, defined as a process by which alteration occurs in the structure and function of a social system. Hall & Khan (2003) states that in the study of innovation the term diffusion is most often used to describe the process by which individuals or groups (companies) in the society/economy adopt a new technology or replace existing technology with new one. They further argued that contribution of new technology to social and economic growth can only be realized when and if the new technology is widely spread and used within a period of time. Diffusion itself results from a series of individual decisions to begin using the new technology within a social system. Innovation as a social construction is created in interaction of awareness and the need for innovation (utility, acceptability, compatibility of innovation, the need to overcome the existing and well-known), openness and focus on creating a system of social innovation, creative personalities. Diffusion of innovation theory model expresses that farmers are not potentially expected to accept innovation as long as they are not aware of the innovation. Awareness and positive attitude towards innovation come from information about the innovation (Napier, Robinson & Tucker, 2000).  However, researchers criticized the model based on the diffusion of innovation theory, and economic constraint model was introduced. This model assumes that in the beginning, adoption is the function of ability to use innovation. The model refers that farmers are not able to accept innovations, new technology and techniques because they do not have the necessary financial resources to use. According to this model, the most important factors limiting adoption of innovation are access to capital and land. Economic constraint model suggests that factors such as cultivation, rate of capitalization for agricultural operations and access to agricultural opportunities through family farm ownership have an impact on adoption (Samiee & Rezaei-moghaddam, 2017). 

In a view to the above, diffusion of innovation theory cannot be completed without mentioning the rate at which adoption occurs. Roger, 2003 hence developed the adopters’ categories to measure the innovativeness of farmers over the average time of adoption.

i) Innovators: They constitute 2.5% of the social system population and are willing to take risks, have the highest social status, have financial liquidity, are social and have closest contact to scientific sources and interaction with other innovators. Their risk tolerance allows them to adopt technologies that may ultimately fail. Financial resources help absorb these failures. 
ii) Early adopters: 13.5% of the social system population is these individuals with the highest degree of opinion leadership among the adopter categories. Early adopters have a higher social status, financial liquidity, advanced education and are more socially forward than late adopters. They are more discreet in adoption choices than innovators. They use judicious choice of adoption to help them maintain a central communication position.
iii) Early Majority: They constitute 34% of the social system population and tend to adopt an innovation after a varying degree of time that is significantly longer than the innovators and early adopters. Early Majority have above average social status, contact with early adopters and seldom hold positions of opinion leadership in a system.
iv) Late Majority: They adopt an innovation after the average participant. These individuals approach an innovation with a high degree of skepticism and after the majority of society has adopted the innovation. They comprise 34% who are typically skeptical about an innovation, have below average social status, little financial liquidity, in contact with others in late majority and early majority and little opinion leadership. 
v) Laggards: They are the last to adopt an innovation. Unlike some of the previous categories, individuals in this category usually constitute 16% of the social system population who show little to no opinion leadership. These individuals are typically aversive in nature to extension agents. Laggards typically are the oldest among adopter who focus more on "traditions", lowest social status, lowest financial liquidity, and usually have contact with only family and close friends.


Fig. 3
Adopter Categorisation on the Basis of Innovativeness (Rogers, 2003)

2.9.2
Learning theory/Behaviour theories of change

This theory was developed by a behaviourist called B.F Skinner. It emphasizes on producing clear and observable outcome which are highly measureable. It states that behavior is a gradual process learned through the modification of simpler ones to a complex one. Learning theory also testify that learning sequence should be integrated along-side with series of assessments in order to check learner’s achievement level and thus gives appropriate feedback through proper monitoring. This will assist to give learners corrective action where applicable. Learning sequence is a gradual process which comes in form of simple to complex behavior, unknown to known and knowledge to application. In view of this, reinforcement plays very important role and states that while individual learns, it is also essential to ensure a reward for a desirable and satisfactory behavior which could positively impact learner’s performance (Wilson and Peterson, 2006).
Going by the learning theory, farmers will want to change their attitude gradually towards macro propagation technology by applying the knowledge acquired thereby adopting the technology. They will be willing to apply the knowledge of macro propagation technology on their plantain and banana cultivation if extension agents visit often to monitor their performance in case of any need for corrective action. Reward in form of giving assurance to those who adopt macro propagation technology continuously, for example, buying of their produce in bulk or providing market link for them, providing credit facilities and providing them several opportunities through adoption of macro propagation technology. This adoption-decision process will be reinforced and maintained when plantain and banana farmers start to see positive desirable outcomes in the continuous utilization of macro propagation technology. This model is limited because it sees learning as purely behavioural but rather ignores learning as a process which combines several factors as opined by the social cognitive theory which combines experiences, actions of others and environmental factors.

2.10
Sustainable Livelihood Approach (SLA)
The diffusion and learning theories used in this study were supported with a more practical approach of sustainable livelihood approach.  This approach is more appropriate for this research as they are capable to assist in understanding the process of the set objectives of accessing the impact of adoption of macro propagation technology in southern Nigeria. SLA emerges in an attempt to maximize the efficiency of various international interventions which are targeted towards assisting the poor. This was achieved through the development of international approach by various international stakeholders so as to ensure effective and efficient improvement among the poor. It is an important tool that provides realistic reasons for generating intervention through an analytical framework. (Allison & Horemans, 2006). It was critically applicable in poor countries as a planning phase for policy formulation, developmental projects or research.

In accordance with Kranz (2001), an approach adopted by DFID takes SLA as a framework for analysis, while other developmental agencies such as UNDP and other NGOs adopt it for facilitating planning of solid projects and programmes. However, Farrington’s (2001) interpretation of SLA varies and thus presented as follows:
1. As a formal analytical framework which uses the economic, social and institutional analysis to discover the best way of understanding poor people’s options and constraints. 

2. As a set of principles guiding developmental projects and programmes at the grassroots accordingly. He further stressed that it is important to note that any intending project and or programme should be research based rather than decomposing or enforcing the community with the project or programmes.
3. An overall developmental objective which sees development as an enhancement or improvement to livelihood sustainability.
There has not been congenial definition of the concept of livelihood from livelihood studies and literatures, as rightly noted by Ellis (2000): “the meaning of livelihood often appears ephemeral either due to ambiguity or to different definitions being encountered in the different sources”. Singh et. al., 2006 defined livelihood as ‘‘adequate stocks and flows of cash to meet basic needs’’. Although, this definition does not say how these adequate stocks and flows of cash come about, yet it remained one of the earliest definitions of livelihood, upon which other definitions emanated. According to Chambers & Conway (1991), a livelihood comprises the capabilities, assets (stores, resources, claims and access) and activities required for a means of living. This livelihood definition has been extensively referred to in the development literature, and has been used by a number of researchers with minor modifications. Scoones (2009), building on the work of Chambers and others from the Institute of Development Studies (IDS) of the University of Sussex, came up with a similar definition of livelihood and linked it more clearly to the idea of sustainability. The emerging framework came to be known as the Sustainable Livelihoods Framework (SLF). 

Mai, 2008 in his own contribution, further regarded livelihood as a system, which can be conceptualized as having the following components: 

· Inputs: resources and assets. 
· Purpose: livelihood adequacy for meeting basic needs.
· Activities: livelihood generation and the composition of the livelihood portfolio. 
· Agency: efforts of households and individuals to achieve livelihood adequacy. 
· Quality: degree of vulnerability (or sustainability) of the livelihood produced.
· Environment: context within which the livelihood system functions interfaces with other systems and institutions.
· Output: livelihood. 

In accordance with Food and Agriculture Organization (FAO, 2009) and International Labour Organisation, livelihoods consist of the capabilities, assets which are materials and social resources as well as the activities required for a means of living. They further stressed that livelihood can  be considered sustainable when it maintains or enhances its abilities and assets, and provide life-long livelihood opportunities for the future generation; and which contributes net gain to another livelihoods at the rural and global region both in short and long-term. The interaction of several forces and elements determines the extent to which a livelihood is sustainable as shown in Fig.3. and this comprises the following:

· Livelihood assets and activities

· Vulnerability and coping strategies

· Policies, institutions and processes

· Livelihood outcomes

i) Livelihood assets and activities:  This refers to the materials or non-materials which could either be cash, stock or tangible items that belongs to individual or households. The various categories are natural (access to land, water, wildlife, flora and forest); human (labour, health, nutritional status, skills and knowledge); financial (monetary  resources in terms of savings, insurance); social (social trust, norms, networks in terms of membership) and physical (houses, vehicles, equipment and livestock)
ii) Vulnerability and silence: These are stresses and shocks individuals; households or communities are exposed to which either could result to poverty or destitution both now and the future. They are usually unpredictable and have negative effect on livelihoods. Examples are flood, erosion, theft and oil spillage. While resilience refers to the ability to withstand or cope with the shocks and thud protecting the ability to make a living, such individual or households are exposed to and this usually depends on the asset base people have prior to the crisis.
iii) Policies, Institutions and Processes: These serve as the focal point where other livelihood component lies in the SLF. They also represent some set of external factors which influence the accessibility of people to assets, vulnerability and livelihood outcomes. For examples registered groups, membership/associations, market, law and orders, markets, non-governmental organisations, banks, land rights, religion, marriage, kinship.
iv) Livelihood outcomes: This shows what is achieved through the interaction of all other livelihood components showing the level of satisfaction of the elementary basic human needs such as food, water, shelter, clothing, health care and others within which a desirable quality of life is obtained. These could be in terms of increased food security, increased income from yield, increased well-being and reduced vulnerability.
2.10.1
Application of the Sustainable Livelihood Framework (SLF) to this study

The sustainable Livelihood Framework in Fig. 4 shows a cyclical representation which could be inferred to the study. According to the fig. 4, the activities of plantain and banana farmers could be represented as adoption of macro-propagation technology which could be transformed into the accessibility of various livelihood components which in-turn result to improved livelihood outcome of farmers. 

In relation to impact assessment of this study, changes in form of yield are measurable and examined throuh theircontribution to livelihoods. Such contribution may be direct (for example increase in food frequency and adequacy, income, accessibility to health care) or indirect (such affecting their assets, activities and options, and ability to cope with shocks and stress). The way people live their lives could also improve. However, both are ways to assess livehood.
\


Fig. 4
Sustainable Livelihood Framework (FAO and ILO, 2009).


Fig.5 Conceptual framework of the impact of adoption of macro propagation technology on plantain and banana farmers’ livelihood in southern Nigeria

2.10.2
Conceptual framework of the Study

The conceptual framework of this study presents the thought of the author on the relationship between independent (socioeconomic characteristics, knowledge, attitude and adoption), the intervening variables which are of two sets: (i) constraints to adoption, agricultural processes and structures) and (ii) factors responsible for adoption and dependent variable (access to livelihood assets by respondents.

The flow: As presented in Fig.5, the flow of variables starts from the independent variable (socioeconomic characteristics of respondents) which influences the knowledge, attitude and adoption of MPT by respondents and this is thus represented by the forwarding arrow to adoption. Another flow from independent variable (socioeconomic characteristics) continue to intervening variables through a forward broken arrow. This means that the intervening elements may or may not influence the dependent variable.

The intervening variables comprise constraints, agricultural processes and structures. The constraints include finances, poor sprouting rate, lack of monitoring by extension agents and land tenure. Agricultural processes are laws affecting agriculture, policies and agricultural development programmes (ADP), bank of agriculture to enhance adoption of MPT by respondents, culture of land and institutions like universities and agricultural research institutes (IITA and NHORT).

The flow continues from intervening variable (factors responsible for adoption with a backward arrow to one of the independent variables (adoption). This means that the intervening variable (factors responsible for adoption) influences adoption of MPT.

The positive influence of adoption is expected from a continuous adoption by respondents in an enabling situation. With this impact of continuous adoption represented by a long arrow pointed forward, it is expected that adoption of MPT contributes significantly to accessibility of livelihood assets necessary to ameliorate poverty among plantain and banana farmers. 

In other words, contribution (no, low or high) of adoption of MPT is expected to influence the independent variable that is, socioeconomic characteristics resulting to improved well-being and poverty reduction thus increasing accessibility of plantain and banana farmers to livelihood assets in southern Nigeria. 

CHAPTER THREE

3.0
METHODOLOGY

3.1
Study Areas


The study was carried out in southern Nigeria. It covered Abia and Anambra in southeast; Bayelsa and Cross-river in south-south; Ogun and Ondo States in southwest. These areas were chosen basically because plantain and banana are predominantly produced in the southern parts of Nigeria and the climatic conditions favor the production of plantain and banana. Details of states selected for the study are shown in the map of Nigeria in Fig. 6
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 Fig. 6 Map of Nigeria showing the study Areas

ABIA

Abia State was created in 1991 with abundant potentials scattered all over the State. Ever since its creation, it has been its best within its available resources in the identification, development and harnessing of these rich and abundant agricultural and tourism potentials. Agriculture is one of the most potential viable sectors of the State’s economy; particularly in terms of its employment generation potential as well as its contribution to the states internally generated revenue (IGR).

Abia State is the food basket of the South East geo political zone as it has a highly diversified agro ecological condition which makes the production of a wide range of agricultural products possible. The State produces cash crops such as cocoa, rubber, cashew, Palm oil, Rice, Maize and cassava in commercial quantities. Plantain and Banana production is also predominantly produced in the State with an average annual yield of 12.5ton/ha (Information retrieved from ABIA ADP, 2017).

Geographically, Abia State lies within approximately latitude 400 501 and 600 North and longitude 700  101 and 800 East. It has a population of 2,845,380 people with 1430,298 male and 1415,082 female and total area of 4900km2 National Population Commission (NPC, 2006). The State shares common boundaries to the North with Ebonyi State to the South and South West with Rivers State and to the East and South East with Cross river and AkwaIbom States respectively. To the West is Imo State and to the Northwest is Anambra State. Abia State is made up of 17 Local Government Areas and 3 Agricultural Zones. The Zones are Ohafia, Umuahia & Aba with 5, 5 and 7 Local Government Areas respectively (Nwaiwu, Eze, Amaechi and Osuagwu (2014).

ANAMBRA STATE

Anambra State, which has the theme “Light of nation”, was carved out of the former, larger Anambra State on August 27, 1991.It lies on latitude 6° 20' 00" N and longitude 7° 00' 00" E of the south eastern geo-political zone of  Nigeria. It is bounded by Delta State to the west, Imo State to the south, Enugu State to the east and Kogi State to the north. While it is the eighth most populated state in the Federal Republic of Nigeria and the second most densely populated state in Nigeria after Lagos State, Igbo is the indigenous ethnic groups of 98% of the population.
The State has a land mass of about 4,416sq km with 4,182,022 population. Several raw materials and agro-products are produced in various parts of the State (Okoli et al., 2015)
Anambra State is made up of twenty one Local Government Areas with four Agricultural Development zones such as Ogbaru, Ayamelum, Anambra west and Aguata (Olumba & Chukwudi, 2014). Agriculture is predominant in the State and the major crops grown include: Yam, Rice, Cassava, Maize, Potatoes. Plantain and banana is also produced at 12.5ton/ha (AnambraADP, 2017). 
BAYELSA STATE

Bayelsa State is an oil-rich State in the Niger Delta of southern Nigeria with the largest crude oil and natural gas deposits. It is one of the nine States created in October 1, 1996 from the old rivers State and has its city at Yenegoa. Geographically, the state is located within latitude 4o 15’ and 5o 23’ N, and longitude 5o 15’ and 6o 45’ E. The state is bounded to the north by Delta State, to the east by Rivers State, and to the south and west by the Atlantic Ocean. The state occupies an area of about 21,100 Km2 with a population size of 1.7 million people (Okwuokenye & Eweto, 2016).
The people are predominantly fishermen, petty traders, farmers and women. However, few of civil servants exist in the State.  Audu (2013) indicated agricultural crops grown in the State as oil palm, rubber, coconut, cane sugar, pine apple, banana, plantain, yam and cassava with Plantain and banana average yield at 9.3ton/ha (Bayelsa ADP, 2017).  The State is mainly rural and thus described as sub-urban town as there is no industry in the State despite its oil production status. However, the State is endowed with a variety of customs, festivals, music, arts, crafts, museums and monuments and lots of tourist attractions (Audu, 2013).
CROSS RIVER STATE
Cross River which was created in May 27, 1976 derives its name from the cross river which transcends along the state and empty into the Atlantic Ocean. It is made up of 18 Local Government Areas with its capital in Calabar and located within latitudes 40 15’N and 70 00’ N and longitudes 70 15’E and 90 30’ E. (Ekpo et. al., 2013). Cross River State is a coastal State located in the south-south region and covers a land area of 20,156km2 with an estimated population of over 3million inhabitants. It is bounded to the north by Benue State, to the west by Enugu and Abia States, and to the east by the Republic of Cameroon, with Akwa-Ibom and the Atlantic Ocean to the south (Global Credit Rating GCR, 2015).
Cross River State is agrarian in nature with the implementation of a number of agro-based programmes expected to increase food production, whilst also reducing unemployment and facilitating wealth creation opportunities across the State. Major food crops produced in the State include yams, cassava, rice, plantain and banana with annual yield of 17.5mt/ha (Cross River ADP, 2017). The following cash crops are also predominantly produced in the State: palm produce, cocoa, rubber and groundnuts.  Besides agriculture, major mineral resources in the State include limestone, titanium and hard stone, albeit. Being a major tourist hub, a number of tourist sites and cultural activities have been upgraded to global standards, attracting thousands of visitors all through the year. Major tourist attractions include the Tinapa resort, which serves as a business and leisure resort, as well as the Obudu mountain top, Ikom monoliths, Agbokim waterfalls, Mary Slessor Tomb, Calabar Slave (Global Credit Rating, 2015)
OGUN STATE
Ogun State is regarded as the gate way State since its creation in 1976. It is located in South-Western Nigeria. The State is named after the Ogun River which runs right across it from north to south.
Agriculture has been the main occupation in Ogun state, providing income and employment for about 70% of the labour force. The state’s agricultural potential is rich, due to its comparative advantage in six major cash crops which are cassava, cocoa, cotton, Kola, oil palm and rice (Agricultural Policy Innovation, 2010). 
Plantain and banana are also predominantly produced in the state with average annual yield of 12.5ton/ha (Ogun ADP, 2017).  Ogun State is strategically located bordered to the east by Ondo State and to the north by Oyo and Osun States. Its border with the Republic of Benin, to the west, makes it an access route to the expansive market of the Economic Community of West African States (ECOWAS), to the south by Lagos, the former Capital of Nigeria, and which still remains the commercial nerve centre of the country and indeed the West Africa Sub-region and also by the Atlantic Ocean. 
The State is endowed with a favourable climate and good vegetation for all year round cultivation of various cash and food crops as well as livestock rearing. The population of Ogun State according to National population Commission (NPC, 2006) is 3,751,140 comprising 1,864,907 males and 1,886,233 females. The state is also endowed with natural resources which include forest and water bodies as well as large quantities of mineral deposits, such as limestone, clay, kaolin and bitumen (Alexander et al., 2015)
ONDO STATE
Ondo State, regarded as the “Sunshine State”, was created on 3rd February, 1976 with its capital in Akure and located in the southwestern geopolitical zone of Nigeria. Geographically, the State lies between latitudes 50 45' and 70 52'N and longitudes 4020' and 60 05'E. Its land area is about 15,500 square kilometers with a population of 3,441,024 people. Ondo State is bounded on the east by Edo and Delta states, on the west by Ogun and Osun States, on the north by Ekiti and Kogi States and to the south by the Bight of Benin and the Atlantic Ocean. Ondo State is majorly an agrarian State with over 60% of its labour force deriving their income from farming (Daramola, Adekunle, Olaniyan & Alayaki, 2010).
Ondo State is richly blessed with varied and favourable ecological and climatic conditions with vegetation ranging from mangrove swamps to the southern coastal riverine areas through the rainforest of the mid-lands to the derived savannah in the northern part of the state. The southern zone supports. Fishing activities and the production of tree crops such as cocoa, rubber, oil palm, cashew and forest tress like teak and indigenous tree species. The tropical climate of the state is broadly rainy which is usually between April and October; and dry season spanning from November to March. The temperature throughout the year ranges between 21oC to 29oC and humidity is relatively high. The annual rainfall varies from 2,000mm in the southern areas to 1,150mm in the northern areas. The state enjoys luxuriant vegetation with high forest zone (rain forest) in the south and sub-savannah forest in the northern fringe. Plantain and banana are predominantly produced in Ondo State with average annual yield of 17.5ton/ha (Ondo ADP, 2017).The farmers in the area also grow other cash crops such as kolanut, palm tree, coffee and food crops such as yams, maize, cocoyam etc. mostly at subsistence level (Adepoju & Obayelu, 2013).


3.2
Population of the Study


The population of the study comprised all plantain and banana farmers trained in macro-propagation technology by IITA in Nigeria. 

3.3 
Sampling Procedure and Sample Size

Selection of respondents was done using a two-stage sampling technique. The first stage involved random selection of six states from the eleven states where farmers were trained in macro propagation technology. This involved selection of two states from each geo-political zone such that Abia and Anambra was selected from south east; cross river and delta from southsouth and Ondo and Ogun from southwest. The list of trained farmers on macro- propagation technology was retrieved from Agricultural Development Programmes of respective states selected. The second stage involved proportionate random selection of 50% of the list collected from ADPs to give a total of 548 respondents. A total of 548 questionnaires were administered out of which only 489 satisfactorily filled questionnaires were retrieved. This gave an attrition rate of 10%.
Table 2: Summary of sampling procedure and sample size for the study
	STAGE 1
	STAGE 2

	Random selection of States
	Retrieved list from ADP
	50% Proportionate random sampling
	Total respondent

	Abia
	150
	75
	71

	Anambra
	120
	60
	60

	Crossriver 
	225
	111
	84

	Bayelsa 
	100
	50
	38

	Ondo
	250
	125
	117

	Ogun
	250
	125
	119

	Total
	1095 = Population
	548 = Sampled size
	489 = Questionnaire retrieved and analysed


3.4  
Instrument for Data Collection
Data used for this study were basically primary data. The primary data was collected using structured questionnaire. Two research assistants were recruited to assist in data collection for the pilot study. They were trained after which they proceeded to collect data for instrument validation in Fiditi Local Government of Oyo State for the pilot study. The research instrument was restructured after the pilot test prior to the collection of data for the study. Extension agents of each selected state of the study assisted in data collection. They were trained independently before proceeding to the field for data collection. The period of data collection covered between 2nd November, 2017 and 14th April, 2018.

3.5  
Validity of the Instrument

In order to establish content validity, the questionnaire designed was modified by experts in the Department of Agricultural Extension and Rural development  and Agricultural Economics and Farm Management  to ensure its validity. This was done alongside the objectives of the study and the hypotheses. The comments and suggestions made by experts were thoroughly used in restructuring the instrument before being used for data collection. The purpose of this was to ensure that each of the items measured what it was designed to measure.

3.6 
Reliability of the Instrument

To determine the reliability of the questionnaire, the study instrument was subjected to test and re-test method in which the questionnaire was pre-tested during a pilot study in one of the plantains and banana producing communities in Fiditi local government Area of Oyo State. This involved using the intended data collection instrument (structured questionnaire) to obtain information from 30 respondents selected from Afidjio in Fiditi Local Government Area which was not included in the final study population. The first and second tests were later subjected  to Cronbach’s Alpha Reliability test on Likert-type Scales. The SPSS was used to calculate the Cronbach’s Alpha Reliability Coefficient. To interpret the output, the rule of George & Mallery (2003) was followed which states that the closer the Cronbach’s alpha coefficient is to 1.00 the greater the consistency of the instrument or Alpha coefficients above 0.70 are considered acceptable thus: > 0.9 (Excellent), > 0.8 (Good), > 0.7 (Acceptable), > 0.6 (Questionable), > 0.5 (Poor), and < 0.5 (Unacceptable).
The result of the analysis indicated an alpha reliability co-efficient (α) of 0.89 which therefore ascertained the research instrument to be good and reliable for data collection.
3.7  
Measurement of Variables

3.7.1
Independent Variables
The independent variables for this study are the socio-economic characteristics of plantain and banana farmers, which include the following: age, sex, marital status, educational level, household size, farming experience, these variables were measured as follows:
i. Age: Respondents actual age in years 

ii. Sex: This was measured as1 for male and  0 otherwise
iii. Marital status: Married was coded as 1 and 0 otherwise
iv. Educational level: respondents indicated their highest educational attainment and coded No formal education=0, Primary education=1, secondary education=2, Tertiary education=3
v. Source of labour: This was measured as hired to be 1 and 0 otherwise respondents were required to indicate one or more source(s) of labour they use on their farm land as: Family=1, Hired=1, communal=1, if otherwise= 0

vi. Household size: respondents indicated the actual number of persons they are living together with.

vii. Other occupation: respondents were asked to indicate one or more occupation they engage in as: Other farming activities=1, civil service=1, transportation=1, petty trading=1, if otherwise=0

viii. Plantain and banana enterprise(s): respondents indicated the type of enterprise they engage in plantain and banana as: plantain and banana production: Yes(1) No(0), plantain and banana marketing: Yes(1)No(0), plantain and banana processing: Yes(1)No(0), Plantain and banana sucker production: Yes(1)No (0), if otherwise, 0.

ix.   Extension contact: Respondents were made to indicate whether they have had contact with extension agents since they started using MPT with either Yes = 1, No = 0

x. Farming experience: respondent was requested to state the number of years they have been planting plantain and banana. 
xi. Respondents were also asked to indicate the number of years they had been using macro propagation technology.
xii. Farm size: respondent indicated the total number of areas of land used for planting plantain and banana measured in hectares. 
xiii. Average annual income: respondents indicated in naira the income generated through the application of macro propagation technology on the basis of income generated in the last cropping season.

xiv. Labour type: respondents’ source of labour on their plantain and banana farm was categorized and measured as either family labour = 1, communal = 1 or hired labour = 1, if otherwise, 0
3.7.2
Attitudes of Farmers towards Macro Propagation Technology.
Exactly 16 attitudinal statements on macro propagation technology were listed for respondents to react upon. These statements cut across the three components of attitudes which are: the cognitive, affective and behavioural. The cognitive aspect explains the respondents’ thought about macro propagation technology; the affective component which is the physiological or emotional components that shows the feelings respondents’ have about macro propagation technology; and the behavioral component which expresses the intention of respondents’ towards applying macro propagation. These statements were placed on a 5-point Likert type scale. The scales were strongly agree, agree, undecided, disagree and strongly disagree while scores of 5,4,3,2 and 1 were assigned respectively for positively worded statement but reverse is the case for negatively worded statements. Therefore, 16 attitudinal statements multiplied by 5 will give 80, which imply that a respondent could have a maximum score of 80 and minimum of 16. The scores assigned to scale, that is 5+4+3+2+1 divided by 5 which equals 3.0 was considered to be the benchmark for decision making and classification of farmers’ attitude. Hence, mean score from 3.0 and above were considered as positive/favorable attitude, while mean score below 3.0 were considered as negative/unfavorable attitude of respondents toward macro propagation technology. To further categorize individual farmers’ attitude toward macro propagation technology, total score of each farmer was used to identify the categories each respondent belongs such that respondents who score from 16 to 47 were categorized to have unfavorable/negative attitude while respondents who score from 48 to 80 were categorized as having favorable/positive attitude.
3.7.3 Knowledge of plantain and banana farmers about Macro Propagation Technology

Recommended ten (10) procedures of knowledge that is required for applying and achieving macro propagation technology were listed for respondents to react to on the basis of either they know it or not with scale and score of yes =1 or no =0 respectively. The knowledge level of the respondents was assessed thorough knowledge index developed by Bhaskaran and Praveena (1982) as shown below: 

Percentage Knowledge level =   Respondent Total Score   X 100
                                                    Total Possible score

Based on the above calculation, respondents were further classified into four categories of knowledge level as shown below:
Category 1: knowledge level of 0-25 was considered as very low
Category 2: Knowledge level of 26-50 was considered as low

Category 3: Knowledge level of 51-75 was considered as high

Category 4: Knowledge level of 76-100 was considered as very high
3.7.4 
The Farmers’ Adoption Level of Macro-Propagation Technology. 

 The procedure for appropriate use of macro propagation technology were listed for respondents to indicate as applicable to them on an adoption continuum process of Awareness, Interest, Evaluation, Trial and Adoption. The following scores as 1, 2, 3, 4 and 5 were assigned respectively while discontinuous adoption was rated 0. Any respondents that adopts all the 9 steps of macro propagation technology scored 45 (9 × 5), while a respondent that discontinuous the use of all steps scored 0 (9 × 0). This method has been used by Adedeji et al., (2013). The level of adoption (x) of the technology was measured by means of an adoption index developed by Karthikeyan (1994) using the following formula.
Adoption Index= Respondents total Score X 100

                              Total possible Scores

Based on the above details, respondents were further categorized according to the adoption index as:
1) Low adopters (1-30%)
2) Moderate adopters (31-60%) 
3) High adopters (61-100%)
4) Discontinuous adopters (0%)
3.7.5
Constraints to adoption of macro propagation technology among plantain and 
banana farmers.

Several constraint items were presented to the respondents and they were asked to rate these items as constraints on a 5-point Likert type scale of Strongly agree, Agree, Undecided, Strongly disagree and disagree. Scores of 5,4,3,2 and 1 were assigned respectively.

In the case of constraints, the mid-point values of the scale (1+2+3+4+5) were summed up to get 15. The sum was further divided by 5 to obtain 3.0 as threshold value which was used for decision making. The mean for each constraints faced by respondents were obtained. In this respect, any constraint with a threshold of 3.0 and above was regarded as Severe while any mean score below 3.0 was considered as not severe.
3.7.6
Dependent Variable
Livelihood of plantain and banana farmers was the dependent variable and it was measured by developing some statements around the various livelihood categories such as the human capital, natural capital, social capital, physical capital and financial capital. The human capital comprised labour power, health, nutritional status, skills and knowledge; natural capital includes access to land and water; social capital referred to networks and association of plantain and banana farmers; physical capital comprised houses and livestock production plantain and banana has been able to established since adoption of macro propagation technology; and financial capital which include ability to save, access to regular income, access to credit and insurance. The 16 statements were generated on a 5-point Likert type scale of strongly agree, Agree, Undecided, Strongly disagree and disagree. This was represented as 5,4,3,2 and 1 respectively.

In the case of livelihood, the mid-point values of the scale (1+2+3+4+5) were summed up to get 15. The sum was further divided by 5 to obtain 3.0 as cut-off point. The mean for each livelihood of respondents were obtained. In this respect, any livelihood statement with a mean score of 3.0 and above was regarded as having high contribution to livelihood, any mean score below 3.0 was considered as low contribution to livelihood.

In further categorising the livelihood of respondents, the livelihood status of each respondent was computed as shown below:
Livelihood status =   Respondents Total Score   X 100
                                  Total Possible score (75)

Criteria for classification: The score of respondents was multiplied by 100 to get the livelihood status of each respondent. Hence, 100 was divided by 4 to make 25 as interval for each categories. Therefore,

Category 1: livelihood status of 0-25 was considered as very low

Category 2: livelihood status of 26-50 was considered as low

Category 3: livelihood status of 51-75 was considered as high

Category 4: livelihood status of 76-100 was considered as very high

3.8
Data Analysis


Descriptive statistics involving the use of frequency counts, percentages, mean scores and ranking were employed in analyzing and representing objectives 1, 2,3,4,6 and 7. Inferential statistics such as multinomial regression model was used to analyze objective 5 while spearman rho, Pearson Product Moment Correlation (PPMC), Ordinary Least Square, One way Anova and Propensity score score were used to test the hypotheses.

3.9 
Analytical Tools

1. Multinomial Logistic Regression:

Multinomial logistic regression is a simple extension of binary logistic regression that allows for more than two categories of the dependent or outcome variable and multiple independent variables. As with other types of regression, multinomial logistic regression can have nominal and/or continuous independent variables. All variables were spelt out under the measurement of variables. It was used in this study to test objective 5 and the choice of this model was based on its proven adequacy in situation when there is need to predict the value of a variable (the dependent variable) which are based on the interactions between independent variables. 

The multinomial logistic regression function was used to identify the factors responsible for adoption of macro propagation technology among plantain and banana farmers. To establish the determinants, bearing in mind that, several factors could be responsible for a farmer to adopt macro-propagation technology, multinomial logistic regression function was used. 

One way ANOVA was used to detect differences in the mean values of the four levels of adoption initially specified for the study, namely, discontinued, low, moderate, and high adoption levels. This was because one-way ANOVA could be used to test the difference between different levels of the variable of interest (Sharma & Kibria, 2013). The F ratio is the ratio of ‘between-groups’ variance to within-groups’ variance. A significant F value indicates that the population is probably not equal. The result of the one-way ANOVA (Apendix II) shows that there was no significant difference in the mean score between low adoption and moderate adoption. Therefore, both of the adoption levels were collapsed and categorized together as partial adoption for the purpose of multinomial regression analysis.

Y = α + β1X1  + β2X2 + β3X3 + β4X4 + β5X5 +  z1d1 + z2d2 + z3d3 + z4d4 + z5d5 +  z6d6 + z7d7 +  z8d8 + U…………………………….equation (2)

Where Y = level of adoption. 

It takes the value of 0 if adoption is discontinuous; 1 if adoption is partial; 2 if adoption is full.

 X1 = Age of farmers in years 

X2 = Income (measured in naira) 


X3 = Household size (measured in persons)

X4= Farm size (measured in ha)

X5 = Level of education (measured in years)


d1 = Sex of farmers (measured as 1 if male; 0 if female)

d2 = Marital status (measured as 1 if married; 0 otherwise)

d3= Plantain and banana enterprise (measured as 1 if actively producing plantain and banana; 0 if otherwise)

d4= Access to credit (measured as 1 if yes; 0 if otherwise)

d5= Extension visit (measured as 1 if yes; 0 if otherwise)

d6= Membership of cooperative (measured as 1 if yes; 0 if otherwise)

d7= Labour type (measured as 1 if hired; 0 if otherwise)

d8= Main occupation (measured as 1 if agriculture; 0 if otherwise)

Spearman Rank Correlation (rho):
The Spearman correlation was named after Charles Spearman as a non-parametric version of the Pearson product moment correlation which measures the strength and direction of association between two ranked variables. It was used to test hypothesis 2 and its choice was based on its proven adequacy to assess how well the relationship between two variables can be described using a monotonic function either linear or not. 
Ordinary Least Square Regression

Ordinary least square (OLS) regression was used to identify the determinants of livelihood. This is part of the process for determining the effect of adoption of micro-propagation technology on the livelihood of the farmers using the Average Treatment Effect. The choice of this model is based on its proven adequacy in situations when there is the need to predict the value of variable (the dependent variable) based on the value of two or more other variables called the independent, regressor or predictor variables (Berger, 2003).

Propensity Score Matching

A ‘treatment effect’ is the average causal effect of a binary (0–1) variable on an outcome variable of interest. ATE was used to determine whether adoption of macro propagation technology has significant contribution to livelihood of plantain and banana farmers (Hypothesis 3). The choice of this model is based on its proven adequacy in situations when there is need to predict the impact of an independent variable on a dependent variable. In this study, Propensity Score Matching Model was used to prevent any form of bias in obtaining a comparison group because it is an observational study. The propensity score is a single index variable that summarizes the features of the pre-treatment of each subject, which makes matching possible. It is also the conditional (predicted) probability of receiving treatment given the relevant controls X (Tesfaye, Bedada & Mesay, 2016). The propensity score matching is thus expressed as:

 P(X) = Pr [D =1/X] = E[D/X] ................................................................................... Equation 1 

Where: D = [0, 1] is the indicator of exposure to treatment and X is the multi-dimensional vector of pre-intervention characteristics. 

D=1; treated observations; and 

D= 0; Otherwise (control observations).  

CHAPTER FOUR

4.0 



RESULTS AND DISCUSSION

This chapter presents the analyzed data collected for the study. The presentation and analysis were based on the data collected from the respondents through the interview schedule administered to them.

4.1
Socioeconomic Characteristics of the Respondents
The socioeconomic characteristics of respondents that are of interest to the study are presented in the following order: age, sex, marital status, religion, educational status, household size, plantain and banana farm size, mode of farmland acquisition, sources of labour, plantain and banana farming experience, experience in using macro-propagation technology, average annual income, membership of association, Agricultural Extension visit. 
4.1.1
Age of the Respondents
Table 3: Socio-economic characteristics of respondents according to age, sex and marital status 

	Age (years)
	Frequency
	Percentage
	Mean score

	30 and below
	17
	3.5
	49.67

	31 – 40
	65
	13.3
	

	41 - 50
	208
	42.5
	

	51 - 60
	151
	30.9
	

	61 - 70
	41
	8.4
	

	71 and above
	7
	1.4
	


(Field survey, 2018)

Data presented in Table 3 shows that the mean age of respondents was 49.67 years with majority within the age bracket of 41 to 50 years (42.5%) and very few with 30 years below. This implies that respondents are ageing while the younger once are not really engaging in plantain and banana production. This may drastically reduce the production of plantain and banana in the nearest future when these aged farmers are no more. This finding agrees with the report by Kainga, Okorji, and Nweze (2014) who revealed the mean age of plantain farmers in Bayelsa State to be 45 years. Akintade, Okunlola and Akinbani (2016) revealed a mean age of plantain farmers in Edo State to be 59.6 years. Odebode & Adetunji 2010 also revealed that plantain and banana farmers in Osun State are aged. In a similar study by Dzomeku, Danki and Darkey, 2011 on the socio economic relevance of plantain cultivation in Ghana reported the mean age of plantain farmers to be 47 years. These results has a great consequence towards technology adoption because although, older farmers in most cases had more farming experience but may not want to easily adopt new plantain and banana improvement technologies. This opinion is supported by Sif (2014); Richard, Jones and Festus (2013) reports that older farmers are unproductive, unable to adopt new technologies and practices and were less likely to be responsive to plantain and banana improvement technologies. Their study further argued that as age of farmers’ increases, chances of developing resistance to adoption of technology is very high. However, this finding is in contrast with the result by Faturoti, Agwu, Igbokwe and Tenkouano, 2008 who revealed that plantain and banana farmers in Abia, Edo and Ogun States are in their productive age.

Although, it is mostly believed that with age, farmers accumulate more personal capital and, thus, show a greater likelihood of investing in innovations (Uaiene, Arndt & Masters, 2009)  However, this finding is in contrast with Idumah, Owombo, Ighodaro and Mangod (2016) who stated that plantain and banana farmers in Edo State are within the productive age  and this makes them less risk-aversive and therefore more willing to effectively and efficiently adopt technologies advanced for plantain and banana improvement.

4.1.2
Sex, Marital status and Religion of the Respondents

Table 4: Socio-economic characteristics of respondents according to sex, marital status and religion 

	Variables
	Frequency
	Percentage

	Sex
	
	

	Male
	402
	82.2

	Female
	87
	17.8

	
	
	

	Marital status
	
	

	Married 
	385
	78.7

	Single
	14
	2.9

	Divorce
	35
	7.2

	Widow
	55
	11.2

	
	
	

	Religion 
	
	

	Traditional
	150
	30.7

	Islam
	36
	7.4

	Christianity
	303
	61.9


(Field survey, 2018)

The results in Table 4 showed that majority (82.2%) of the respondents were male while only 17.8% of the respondents are female. This suggests that more males are involved in plantain and banana production than female in the study areas. This finding corroborates the assertion of Faturoti et al. 2006; Faturoti, et al. 2008 & Odebode, et al., 2010 who also revealed higher percentage of male in plantain and banana technology programme in southern Nigeria. The low percentage of female to male should not be misconstrued to imply that plantain and banana farming is exclusive a male dominated activity, however, the culture of land ownership in the study areas might have had some influence (Tanui, Weiying, Xinghui, Yuhua & Mary , 2012). It could rather imply as supported by Stella and Adetunji (2010) that men are household head who seems to be in the position to make decision by themselves and could be ready and willing to undergo training to adopt new technologies which could improve plantain and banana production. In a similar study carried out by Bahati Marley, 2015 on the prospects and challenges in farmers’ adoption of banana technologies in Uganda revealed higher percentage of female than male in banana production. He reported that gender relations within the banana farming households, in regard to access to factors of production such as labour, land and capital, affected the decisions made regarding adoption of banana improvement technology. The central role of gender concerning agricultural development in African agriculture is now widely recognized. 

Marriage is an important social institution which is related to maturity and sense of responsibility. The details of the marital status of the respondents in Table 4 showed that the large portion (78.7%) of the surveyed plantain and banana farmers were married. This suggests that an over whelming majority of the respondents in the study area engaged in plantain and banana farming are married. This finding corroborates the earlier finding by Odebode et al., (2010) that married household heads in Osun state tend to be more involved in agricultural activities. However, this finding negates the report by Faturoti et al., (2009) and Faturoti, et al. (2008) which stated that majority of the banana farmers in southern Nigeria are single. Table 4 further shows that more than half 303 (61.9%) of the farmers surveyed practice Christianity while 150 (30.7%) of them were traditional worshippers. Only 36 (7.4%) of them were Muslims.

4.1.3
Educational status, Household size and Plantain/Banana Farm Size of the Respondents

Table 5: Socio-economic characteristics of respondents according to educational status, household size and plantain/banana farm size

	Variables
	Frequency
	Percentage
	Mean

	Educational status
	
	
	

	No formal education 
	123
	25.2
	

	Primary education
	140
	28.6
	

	Secondary education
	188
	38.4
	

	Tertiary education
	38
	7.8
	

	
	
	
	

	Household size (persons)
	
	
	10.0

	Less than 5
	9
	9.0
	

	6 – 9
	152
	31.1
	

	10 and above
	293
	59.9
	

	
	
	
	

	Plantain and Banana Farm Size
	
	
	

	1.0  - 2.0
	369
	75.5
	

	2.1 – 3.0
	69
	14.1
	

	3.1 – 4.0
	43
	8.8
	

	Above 4.0
	8
	1.6
	


(Field survey, 2018)

Education is a very important factor that can affect a person’s knowledge and adoption of an innovation. It becomes crucial to know the educational background of the respondent. With regards to the educational status of respondents, Table 5 showed that 74.8% of the population surveyed had formal education while the remaining 25.2% had no formal education. This implies that majority of the sampled respondents had one form of formal education. Corroborating this finding, Idumah, et al., 2016; Kainga, et al., 2014; Olumba, Chukwudi, 2014; Faturoti, Ajayi, Baiyeri and Madukwe (2009) & Faturoti, et. al., 2008 noted that majority of the plantain and banana farmers in southern Nigeria had formal education. In a study carried out by Olumba and Rahji (2014) on adoption of improved plantain technologies in Anambra State revealed a strong influence of education on adoption. The high percentage and influence of education is expected to create a favourable mental attitude towards accepting new practices. It is also expected to increase ability of farmers to perceive, interpret and be able to respond to new intervention easily and faster than farmers without formal education as pointed out by (Uaiene et. al., 2009). Hence, enhancing farmers’ adoption of new technology (Olumba et al., 2014).

The size of the household has often been noted to play a significant role in adoption of an innovation. Table 5 shows that the mean household size of respondents was 10 persons. This finding indicates that household size of farmers cultivating plantain and banana in the study area is relatively large. This is expected to contribute positively to farming labour availability in the study area. Onubuogu et al. (2014) had pointed that large household increases easy access to production input such as labour which could enhance adoption of agricultural technology. Onubuogu and Onyeneke (2012) also asserted that large household size ensures availability of farm labour. 

Size of the farmland is a pre-condition to farmer’s choice of cultivation, utilization and adoption of an innovation. Results in Table 5 showed that the mean plantain farm size of respondents was 1.39 hectares with majority cultivating between 1 and 2 hectares. This study opined that plantain and banana farmers in the study area are small-scale farmers. According to George (2015), small-scale farmers as those with low capital base, operating less than 1 hectares of cropland.

4.1.4
Sources of Land, Labour and Farming experience of Respondents

Table 6: Socio-economic characteristics of respondents according to sources of land, labour and farming experience
	Variables
	Frequency
	Percentage
	Mean

	Mode of Farmland Acquisition
	
	
	

	Purchased
	79
	16.2
	

	Inherited
	306
	62.6
	

	Rented
	104
	21.2
	

	
	
	
	

	Sources of Farm Labour (*)
	
	
	

	Family
	432
	88.3
	

	Hired
	393
	80.4
	

	Communal
	42
	8.6
	

	
	
	
	

	Farming experience (years)
	
	
	16.0

	1 – 10
	52
	10.6
	

	11 – 20
	301
	61.6
	

	21 – 30
	87
	17.8
	

	31 – 40
	12
	2.5
	

	Above 40
	37
	7.5
	


(Field survey, 2018)

The ownership of farmland is a prerequisite for farmers’ decision on farming practices and adoption of agricultural innovation. Table 6 showed that majority (62.6%) of the respondents acquired land through inheritance while 21.2% and 16.2% acquired theirs through rent age and purchased respectively. Data relating to respondents source of farm labour is presented in Table 6 that respondents use family 432(88.3%), hired 393(80.4%) and communal 42(8.6%). This indicated that family and hired labour were the most labour type use by respondents. The family labour used could be attributed to the sizeable number of household size of the farmers. Bhandari, (2013) reported a significant positive relationship between family labour supply and adoption.

Farming experience is expected to contribute to the exposure of an individual to innovation. Table 6 presents data relating to farming experience of respondents in plantain and banana cultivation. The table shows that the mean farming experience of respondents was 16 years as most (61.6%) of the respondents had 11-20 years farming experience. This suggests that most of the respondents have quite high years of experience in plantain and banana production. This finding is similar to the result revealed by Charles, Wilmina, Paa, Ajonor, Serwah and Charlotte (2016) who reported plantain farmers with quite high mean farming experience. This implies that plantain and banana farmers must have gained a reasonable experience that has allowed them to gain some knowledge in plantain and banana production.
4.1.5
Experience in using macro-propagation and extension visits among respondents
Table 7: Socio-economic characteristics of respondents according to years of experience in using macro-propagation and extension visits 

	Variables
	Frequency
	Percentage

	Experience in using macro-propagation technology
	
	

	1 – 5
	377
	77.1

	6 – 10
	101
	20.7

	Above 10
	11
	2.2

	
	
	

	Agricultural Extension Visit
	
	

	Yes
	323
	66.1

	No
	166
	33.9


(Field survey, 2018)

Experience in using technology is expected to improve with adoption of such technology. Data related to respondents experience in using macro-propagation technology is presented in Table 7. The table showed that the mean farming experience of respondents using macro propagation technology was 4 years with majority of the farmers having between 1 and 5 years of experience. This indicates that plantain and banana farmers do not have much experience in using macro propagation technology. 

Agricultural extension is a medium whereby farmers learn new ideas. It is also an important channel that influences farmers’ decision towards adoption of a technology. Results in Table 7 showed that majority (66.1%) of the respondents did not have extension contact. This finding is in line with Olumba (2014) & Kainga, et al., (2014) who reported that most plantain and banana farmers in Anambra and Bayelsa State respectively claimed not to have contact with agricultural extension agents. This finding is similar to the result revealed by Agwu, Ekwueme and Anyanwu, 2008; Olajide-Taiwo and Adebisi-Adelani (2010) where he concluded that farmers in Enugu and Edo State respectively do not receive much extension support for their plantain and banana farm as necessary. They argued that low extension contact do not augur well for innovation adoption and transfer. This study therefore suggests low level of adoption of macro propagation technology among plantain and banana farmers in the study area. This is because the frequency of extension service that a farmer enjoys is expected to reflect in the level of his/her decision in the adoption of technology. Otieno (2014) in assessing adoption of macro propagation by small scale farmers in Kisii County confirm that extension agents are expected to disseminate correct information which could enhance adoption of technology to farmers. The extension agent is also expected to monitor the farmers so as to ensure the correct application of technology and at the same time should be available often in case of any difficulty farmers might be encountering during the application of the technology.
4.1.6
Income, Farm credit and Membership of Association among Respondents
Table 8: Socio-economic characteristics of respondents according to income, credit access and membership of association

	Variables
	Frequency
	Percentage

	Average annual income
	
	

	Less than 100,000
	142
	29.0

	100,000 – 499,000
	299
	61.1

	500,000 – 999,000
	42
	8.6

	≥ 1000,000
	6
	1.2

	
	
	

	Access to farm credit 
	
	

	Yes
	93
	19.0

	No
	396
	81.0

	
	
	

	Membership of Plantain and Banana Farmers Association
	
	

	Yes
	177
	36.2

	No
	312
	63.8


(Field Survey, 2018)

Income derived from adoption of a technology influences farmers’ decision to adopt such technology. Details of the data pertaining to average annual income from adoption of macro-propagation technology is presented in Table 8. It indicates that the mean of the respondents’ annual income from plantain and banana was N195,000. Notable number of respondents  142(29.0%) earn less than N100,000. This can be attributed to the farm size of plantain and banana in the study areas. 

Farmers’ accessibility to farm credit encourages farmers to utilize and adopt a technology. The result presented in Tale 8 showed that majority (81%) of plantain and banana farmers did not have access to farm credit. However, this finding negates the result of Ironkwe et al. (2016) who opined that a greater proportion of farmers in Anambra State have access to credit. Access to credit greatly affects adoption of agricultural technology. Access to credit has been advanced to be among the key elements that are prerequisite for improving agricultural production and poverty reduction (Awotide et al. 2012). Access to credit enables and facilitates farm households to be able to effectively and efficiently afford to purchase the needed agricultural inputs. In addition to that, access to credit enhances the farmer’s capacity to effective long-term investments on their farm activities.
Participation in social groups has often been identified as a way farmers get information and exposure to new ideas. Data on farmers’ members of the respondents’ is presented in Table 8. Results revealed that higher percentage (62.7%) of respondents do not belong to plantain and banana cooperative. This implies that majority of the respondents may not have access to productive information which might probably assist in adoption of macro propagation technology. This finding therefore negates Odebode et al. (2010) who opined that higher percentage of plantain and banana farmers belong to cooperative association in Osun State. They further argued that certain benefits are derived in virtue of cooperative association and it could also serve as good channel for information generation among farmers. 

4.2 Attitude of plantain and banana farmers towards macro-propagation technology

This section examines farmers’ attitude towards macro-propagation technology. Attitude according to Oyewumi et, al., (2013) is an explanatory factor that influences confidence, enthusiasm, inclination and aspiration towards adoption of a technology. Details of data of respondents’ attitude towards macro-propagation technology are presented in table 3 and 4.

Table 9: Status of farmers’ attitude towards macro-propagation technology
	Status
	Attitudinal score
	Frequency
	Percentages

	Positive (Favourable)
	48– 80

	325
	    66.5

	Negative (Unfavourable)
	16 – 47
	164
	    33.5

	Total
	
	489
	100


(Field Survey, 2018)

Results presented in table 3 revealed that more than half (66.5%) of the respondents had a score of 48 to 80. This indicates a favorable/positive attitude towards macro propagation technology while the remaining 33.5% scored 16-47. This shows that these categories of respondents had unfavourable/negative attitude towards the technology. This could probably being the reason that they did not have the confidence and enthusiasm to willingly use the technology as reported by Oyewumi et al.,(2013) that attitude is assumed to be an explanatory factor that influences confidence, enthusiasm, inclination and aspiration towards using a technology.

Table 10: Distribution of Respondents according to their attitude based on attitudinal statements on macro-propagation technology
	
	Attitudinal  Statements
	SA
	A
	UN
	D
	SD
	Mean 
	Remarks

	S/N
	
	F (%)
	F (%)
	F (%)
	F (%)
	F (%)
	
	

	1
	Using macro propagation technology gives utmost satisfaction
	147(30.1)
	181(37.0)
	92(18.8)
	40(8.2)
	29(5.9)
	3.77
	Positive

	2
	Usage of MPT increases the quality of produce
	49(10.0)
	118(24.1)
	120(24.5)
	121(24.7)
	81(16.6)
	2.86
	Negative

	3
	Interest in macro propagation technology developed immediately as a result of training received


	133(27.2)
	143(29.2)
	83(17.0)
	95(19.4)
	35(7.2)
	3.49
	Positive

	4
	It is necessary to train and encourage other Plantain and banana farmers on the use of the usage of MPT

	133(27.2)
	145(29.7)
	85(17.4)
	74(15.1)
	52(10.6)
	3.47
	Positive

	5
	The foreign exchange capacity of the nation can be boosted by practicing Macro propagation technology
	76(15.5)
	169(34.6)
	122(24.9)
	75(15.3)
	47(9.6)
	3.31
	Positive

	6
	I do not get enough suckers i need after using macro propagation technology
	71(14.5)
	73(14.9)
	121(24.7)
	132(27.0)
	92(18.8)
	3.20
	Positive

	7
	I never wish to join cooperative purposely for macro propagation technology practice
	41(8.4)
	114(23.3)
	122(24.9)
	155(31.7)
	57(11.7)
	2.85
	Negative

	8
	Macro propagation technology is difficult to practice
	42(8.6)
	76(15.5)
	188(38.4)
	94(19.2)
	89(18.2)
	3.22
	Positive

	9
	Macro propagation technology has not increased my production level
	83(17.0)
	115(23.5)
	114(23.3)
	120(24.5)
	57(11.7)
	3.00
	Positive

	10
	Macro propagation technology has not helped to produce disease free suckers.
	23(4.7)
	63(12.3)
	97(19.8)
	169(34.6)
	137(28.0)
	3.68
	Positive

	11
	I started using macro propagation technology immediately after the training but stopped afterwards
	95(19.4)
	133(27.2)
	104(21.3)
	63(12.3)
	94(19.2)
	2.85
	Positive

	12
	I macro propagation technique is not a good/useful practice
	62(12.7)
	73(14.9)
	100(20.4)
	113(23.1)
	141(28.8)
	3.40
	Positive

	13
	My customers complain about the quality of my produce when I started using macro propagation technology
	25(5.1)
	125(25.6)
	154(31.5)
	114(23.3)
	71(14.5)
	3.16
	Positive

	14
	I harvest my produce anytime am constrain financially
	29(5.9)
	72(14.7)
	121(24.7)
	109(22.3)
	158(32.3)
	2.39
	Negative

	15
	It is an expensive method for me
	57(11.7)
	140(28.6)
	118(24.1)
	76(15.5)
	98(20.0)
	3.04
	Positive

	16
	It is not essential to follow strictly the 10 steps of macro propagation technology
	75(15.1)
	126(25.8)
	120(24.5)
	126(25.8)
	74(15.1)
	2.93
	Negative

	
	Overall mean
	
	
	
	
	3.16
	Positive


(Field Survey, 2018)

Note: SA=strongly agree, A=agree, UN= Undecided, D=disagree, SD=strongly disagree, F=frequency, %=percentage, [image: image13.png]


=Standard deviation. 

Decision rule: mean score at 3.0 was used as benchmark. Hence, mean of 3.0 and above were considered as positive/favourable attitude while mean below 3.0 were considered as negative/unfavourable attitude of farmers.

Results presented in table 3 show that respondents did not concur with the fact that “macro propagation is not a good/useful practice” with a mean score of 3.77. This result, perhaps, indicate that respondents had favourable disposition towards macro propagation technology. This could be as a result of the exposure they had during the demonstration of applying macro propagation technology that helped them develop a positive frame of mind which enables them to appreciate the advantage/benefit they foresee to derive in adopting the technology. This finding is in line with Jain (2014) who reported that attitude is influenced by person’s belief on how useful a technology is. The respondents disagreed with the opinion that “macro propagation technology has not helped to produce disease free suckers” with a mean of 3.68. 
Similarly, respondents did not also agree that “macro propagation technology has not increased my production level” with a mean of 3.49. These results could be an indication that respondents acknowledged the advantage/benefit of using macro propagation technology which they were pre informed about. It could also be the fact that respondents believed they have acquired necessary skill and knowledge to enable them achieves the desired benefit. Likewise, respondents did not concur with the statement “I never wish to join cooperative purposely for macro propagation technology” with a mean of 3.47. This result could mean that respondents acknowledged that the time commitment during the training was worthwhile and necessary that they can be willing to join cooperative purposely for practicing macro propagation technology. The result further show that respondents supported the position that foreign exchange capacity of the nation can be boosted by practicing macro propagation technology with a mean of 3.31.  This could mean that respondents value the technology and the benefit derived from it. 

Furthermore, the results presented shows that respondents subscribed to the idea that “It is not essential to follow strictly and accordingly the steps in achieving macro-propagation technology” with a mean of 2.93. This implies that respondents have been applying the technology based on their own knowledge and not based on the training received. This could be basically being because they did not have the required and full knowledge about the technology or the financial means to appropriately apply the technology. Similarly, respondents also agree that macro propagation technology is an expensive method for them with a mean of 2.85.  This result implies inadequate capital for plantain and banana farmers in using macro propagation technology. This could result in enabling respondents to improvise in applying the technology. This could also corroborate the fact that they agree to not strictly following the steps in achieving the technology as discussed above. This could also buttress the fact that respondents cannot conveniently confirm that they started using macro propagation technology immediately after the training with a mean of 3.00.  

4.3. Knowledge of plantain and banana farmers about macro propagation technology
This section examines the extent to which farmers have knowledge about macro-propagation technology. Sundblad (2008), reported knowledge as a foundation of a process in which attitude norms and perception of possibilities to act are carefully made. Details of the data pertaining to farmers knowledge about macro-propagation technology are presented in table 5 and 6.

Table 11 Distribution of respondents according to their knowledge about macro-propagation technology

	Categories
	Index range
	Frequency
	Percentage
	Mean

	Very Low
	  < 25
	24
	4.9
	

	Low
	25 – 50
	38
	7.8
	

	High
	51 – 75
	184
	37.6
	

	Very High
	76 – 100
	243
	49.7
	

	Total
	
	489
	100
	78.1


(Field Survey, 2018)

Categorically, as observed in table 5, 87.3% of the respondents are knowledgeable while few (12.7%) of the respondents had low knowledge about macro-propagation technology. This could imply that respondents are truly trained on macro propagation technology and this submission conforms with Awotide et, al. (2012) who revealed that training improves the farmers level of knowledge. He further suggests that high knowledge level has positive influence on the decision to adopt improved technology. Finding in this study therefore negates this affirmation and rather suggest that high knowledge about macro-propagation technology does not translate to adoption.

Table 12: Percentage Analysis of respondents’ Knowledge about Macro Propagation Technology (N = 489)
	
	Knowledge items tested  about macro propagation technology 
	Correct Responses

	S/N
	
	Frequency
	Percentage

	1.
	Preparation of the humidity chamber
	435
	89.0

	2.
	Obtaining plantain/banana corm from growing pseudo stem
	430
	87.9

	3.
	Disinfecting the corm from diseases and pests
	328
	67.1

	4.
	Cutting off the meristem (growing point) in cross bar shape
	358
	73.2

	5.
	Allowing the corm to cool
	353
	72.2

	6.
	Arranging the corn in the humidity chamber and cover completely with saw dust
	307
	62.8

	7.
	Keeping the corm wet
	395
	80.8

	8.
	The sprouting period of plantlets
	378
	77.3

	9.
	Processes of obtaining the plantlet
	417
	85.3

	10.
	Getting the plantlet to the nursery
	419
	85.7


(Field Survey, 2018)

Results in Table 11 showed the knowledge test about macro propagation technology on plantain and banana farmers using the knowledge level. As revealed in table 6 from the knowledge test, the knowledge of respondents about macro propagation technology is generally very high indicating that respondents are very knowledgeable about macro propagation technology. However, 89% of the respondents had knowledge on the preparation of humidity chamber, 87.9% are knowledgeable in obtaining of plantain and banana corm from growing pseudostem, 85.7% had knowledge on cutting germinated plantlets off the sprouting corm as its germinates and 85.3% are knowledgeable on transferring the germinated plantlets to polythene bags in the nursery. 
4.4
Level of adoption of macro propagation technology by plantain and banana farmers

This section discusses the findings on the level of macro-propagation technology adoption. 

Table 13: Distribution of respondents based on their level of macro-propagation technology adoption
	S/N
	Technology by step
	Awareness
	Interest
	Evaluation
	Trial
	Adoption
	Discontinuous adopters
	Mean (Std. Dev.)

	1
	Preparation of the humidity chamber 
	144(29.4)
	79(16.2)
	73(14.9)
	76(15.5)
	95(19.4)
	22(4.5)
	2.65(1.601)

	2
	Obtaining plantain/banana corm from growing pseudostem
	116(23.7)
	65(13.3)
	115(23.5)
	50(10.2)
	121(24.7)
	22(4.5)
	2.85(1.600)

	3
	Disinfecting the corm from diseases and pests
	127(26.0)
	58(11.9)
	110(22.5)
	57(11.7)
	107(21.9)
	30(6.1)
	2.73(1.623)

	4
	Cutting off the meristem (growing point) in cross bar shape
	108(22.1)
	67(13.7)
	115(23.5)
	56(11.5)
	117(23.9)
	26(5.3)
	2.85(1.598)

	5
	Allowing to cool
	104(21.3)
	94(19.2)
	67(13.7)
	83(17.0)
	115(23.5)
	26(5.3)
	2.86(1.618)

	6
	Arranging the corn in the humidity chamber and cover completely with saw dust
	94(19.2)
	56(11.5)
	143(29.2)
	32(6.5)
	138(28.2)
	26(5.3)
	2.97(1.600)

	7
	Adding water daily to keep the chamber wet for two weeks
	103(21.1)
	78(16.0)
	98(20.0)
	68(13.9)
	116(23.7)
	26(5.3)
	2.87(1.599)

	8
	Cutting the germinated plant let off the sprouting corn as it germinates
	124(25.4)
	60(12.3)
	119(24.3)
	36(7.4)
	124(25.4)
	26(5.3)
	2.79(1.632)

	9
	Transferring to polytehene bags in the nursery
	84(17.2)
	63(12.9)
	129(26.4)
	48(9.8)
	139(28.4)
	26(5.3)
	3.03(1.591)

	
	Overall mean
	
	
	
	
	
	2.84


(Field Survey, 2018)

Results in Table 13 shows the adoption level of plantain and banana farmers on macro propagation technology using the percentage, overall mean score and adoption index to rate the respondents’ adoption level. As revealed in table 7, only 19.4% of the respondents adopted the preparation of chamber, 24.7% adopted obtaining of corm from growing pseudo stem of plantain and banana, 21.9% had treated the corm mancozeb solution, 23.9% adopted the cutoff of the meristem from the pseudo stem, and 23.5% adopted arrangement of the corm in the humidity chamber and cover completely with saw dust. It is glaring that most of these respondents tend to stop at certain stages of adoption which eventually resulted to an overall mean of 2.84. This indicates that the adoption level of macro propagation technology among the respondents was low; this could probably be due to the fact that these farmers did not get expected result as desired or most of the steps in the technology are technical for the respondents. 
Despite the high knowledge of respondents about macro propagation technology as discussed earlier, adoption still revealed low. This implies that high knowledge about macro propagation technology does not translate to adoption. This finding suggest that knowledge is not the only determinant of adoption; it is likely that other conditioning factors were not yet present for respondents to induce adoption (Jabar, Ziauddin, and Abedin 2011). The inability of the farmers to adopt macro propagation technology could also be attributed to some other factors.
 In some cases, the characteristics of a technology play a significant role. Mignouna et al. (2011) in Ironkwe et al. 2016 report that, the characteristic of a technology plays a critical role in adoption decision process. They argued that farmers who perceive the technology being consistent with their needs and compatible to their environment are likely to adopt since they find it as a positive investment. Farmers’ perception about the performance of the technology significantly influences their decision to adopt them. For ease of adoption, Karugia et al., (2004) in Nwangi et al., (2015) suggested that for any new technology to be introduced to farmers, they should be involved in its evaluation to find its suitability to their circumstances.
Table 14: Categorization of the respondents based on their adoption level of macro   propagation technology
	Level of adoption
	Frequency (n = 489)
	Percentage

	Low Adopters (up to 30 %)
	86
	17.6

	Moderate adopters (31 – 60 %)
	207
	42.3

	High adopters (61 - 100 %)
	164
	33.5

	Discontinuance adopters (0 %)
	32
	6.5

	Total
	489
	100.0


(Field Survey, 2018)

In relation to earlier result of low adoption level, respondents were also categorized based on the adoption level and this shows that majority (42.3%) of the respondents adopted macro propagation technology moderately. This is an indication that plantain and banana farmers have favourable/positive attitude and interest towards macro propagation technology as earlier discussed but their inability to completely adopt the technology could be attributed to certain bottlenecks, they encountered in the process of using the technology which hindered their complete adoption. 
Parvan (2011); Weldegiorge (2014) identified total farm size as a determinant for technology adoption and reported that farmers with larger farm size tend to adopt technology more than farmers with small farm size. The finding from this study agrees with the submission of Dieter and M-praefcke, (2010) that the need for monitoring and evaluation is essential as a measure to confirm whether adoption of agricultural technology is going as planned among farmers or there is need for corrective action. Fatoruti et. al 2008 also reported that technical assistance is one of the factors necessary for adoption of plantain and banana technologies. They further mentioned that lack of assistance from national extension systems is often major reasons why there is no sustained adoption to farming innovations.

4.5
Factors determining adoption of macro propagation technology
This section discussed the factors associated with the various adoption level of macro propagation technology. Factors responsible for adoption are essential in the planning process of technology development and dissemination so as to ensure sustained adoption by target group (farmers).
Table 15: Result of Multinomial Logistic Regression Analysis to identify determinants of macro propagation technology adoption among plantain and banana farmers

	Adoption
	RRR
	Coef.   
	Std. Err
	z
	P>|z|     
	[95% Conf.  
	

	Age 
	.297
	-1.213 
	1.429474    
	-0.85   
	0.396    
	-4.014    
	[Prob (0) = Discontinuous]

	Income 
	2.195   
	.786
	.4513363
	1.74   
	0.082    
	-.098  
	

	Farm size 
	.364  
	-1.011  
	.4397654    
	-2.30   
	0.022*
	-1.872  
	

	House hold size
	5.50e+08   
	20.125  
	10.20152     
	1.97   
	0.049*      
	.130   
	

	Sex
	.413 
	-.884 
	.740   
	-1.19   
	0.232    
	-2.336   
	

	Marital status
	1.817  
	.597   
	.607     
	0.98   
	0.325    
	-.592   
	

	Educational status
	1.997  
	.691  
	.337 
	2.05   
	0.040*     
	.0315    
	

	Labour type
	57.551   
	4.053   
	1.459   
	2.78   
	0.005*    
	1.192    
	

	Occupation 
	.354   
	-1.039
	.724   
	-1.44   
	0.151    
	-2.457   
	

	P& B enterprise
	.733   
	-4.294  
	1.465     
	2.93   
	0.003*     
	1.421   
	

	Access to credit
	1.04e-06   
	-13.772    
	393.708    
	-0.03   
	0.972    
	-785.426    
	

	Extension visit
	.197   
	-1.626 
	.576   
	-2.82   
	0.005*    
	-2.756  
	

	Cooperative membership
	1.417
	.348 
	.695   
	0.50   
	0.616    
	-1.014  
	

	_cons
	3.52e-11   
	-24.07069   
	10.764   
	-2.24   
	0.025    
	-45.167  
	


Reference category (partial adoption)
	Adoption
	RRR
	Coef.   
	Std. Err
	z
	P>|z|     
	[95% Conf.  
	

	Age 
	.254
	-1.369    
	.557   
	-2.46   
	0.014*    
	-2.460   
	[Prob (2) = Full] Adoption]

	Income 
	.849    
	-.163    
	.139    
	-1.17   
	0.244    
	-.436    
	

	Farm size
	1.268   
	.237 
	.151     
	1.58   
	0.115    
	-.058    
	

	House hold size
	2.814   
	1.035  
	1.194     
	0.87   
	0.386    
	-1.306   
	

	Sex
	.709
	-.343  
	.279    
	-1.23   
	0.220    
	-.891    
	

	Marital status
	1.082   
	.079  
	.361     
	0.22   
	0.827     
	-.628    
	

	Education
	1.069   
	.067   
	.125     
	0.54   
	0.591    
	-.178   
	

	Labour type
	.719   
	-.328   
	.480
	-0.68   
	0.494    
	-1.270   
	

	Occupation 
	.614  
	-.487 
	.261    
	-1.86  
	0.063    
	-.999   
	

	P & B enterprise
	1.433   
	.360   
	.426     
	0.84   
	0.398    
	-.476   
	

	Access to credit
	6.449  
	1.864 
	.443     
	4.21   
	0.000*     
	.995    
	

	Extension visit
	1.212  
	.192   
	.250     
	0.77   
	0.443*  
	-.298  
	

	Cooperative membership
	1.590   
	.464   
	.257     
	1.80   
	0.071*  
	-.040 
	

	Cons
	37.175   
	3.615   
	2.990     
	1.21   
	0.227    
	-2.245 
	


     


Number of obs =     489

         


F (15, 473) =   14.53

       


Prob > F      =  0.0000

    


 R-squared     =  0.3155

(Field Survey, 2018)

As shown in Table 15, the factors that are associated with the probability that the respondents will discontinue macro-propagation technology were farm size, household size, educational status, labour type and extension visit. There were positive and significant coefficients for household size, educational level, and labour type. The results imply that increase in household size, level of education and use of hired labour will increase the probability that plantain and banana farmers will discontinue macro-propagation technology relative to the reference group which is partial adoption. 
This possibility is confirmed by the value of 5.50E+08, 1.997 and 57.550 respectively for the relative risk ratio (RRR) which is greater than 1 in all the cases. This means that for a unit increase in household size of plantain and banana farmers, there will be increase in the probability that farmers will discontinue the use of macro propagation technology relative to being among the partial adopters of MPT. This finding therefore negates the findings by Danso-Abbeam,  Bosiako, Ehiakpor and Mabe  (2017) which revealed that larger household size increases the adoption of agricultural technology among farmers. 
Similarly, a unit increase in the educational status of plantain and banana farmers will increase the probability of plantain and banana farmers discontinuing the use of macro-propagation technology relative to being among the partial adopters’ category. Although increase in educational level of farmer increases the ability of farmers to perceive, interprete and be able to respond to new intervention which enhances adoption of new technology However, this finding contradicts Uaiene, et. al., 2009; Danso-Abbeam, et., al 2017; Olumba and Rahji, 2014 and Ironkwe et, al., 2016 which revealed that increase in educational level of farmer increases the probability of such farmer adopting agricultural technology. 

Furthermore, use of hired labour will increase the probability of plantain and banana farmers discontinuing macro-propagation technology. This could be that the cost of hired labour is too high for the farmers and hinders them from using the technology. 

The negative and significant coefficients as well as the values of 0.364, 0.197 and 0.733 which are less than 1 for RRR in respect of farm size, extension visit and plantain and banana enterprise respectively imply that the probability of plantain and banana farmers discontinuing macro-propagation technology relative to the reference group which is partial adoption decreases as the variables increase. This finding is supported by several studies which also reported increase and positive relationship between farm size and adoption of agricultural technology. 
Accordingly, farmers with large farm size tend to adopt technology as they can afford to devote some part of their land to the technology and at the same time be able to expand as the technology improves (Uaiene, et al., 2009; Lavison, 2013; Parvan, 2011). However, this result is in contrary to the findings of Bonabana-Wabbi (2002) and Samiee, et al. (2009) who reported farm size as not being a determinant for the adoption of agricultural innovation. Similarly, the negative and significant relationship between plantain and banana enterprise and adoption of macro propagation technology indicates that the probability of plantain and banana farmers discontinuing macro propagation technology decreases as they engage in plantain and banana enterprise more.
The negative and significant relationship between extension visit and adoption implies that the probability of plantain and banana farmers discontinuing macro propagation technology relative to the reference group which is partial adoption decreases as the variable increases. Faturoti et al. (2008) reported that extension visit is important to adoption of technology among farmers. This view was supported by Mwangi et al. (2015) who also revealed that access to extension services was a key aspect in technology adoption. They further argued that farmers are usually informed about the benefit of technology through extension agents. Close interaction between extension agents and farmers also help to verify the efficacy of the technology which is vital in stimulating the adoption of such technology (Uaiene et al., 2009).   

Furthermore, Table 15 shows that age, access to credit and membership of cooperative were the significant factors responsible for high adoption of macro propagation technology in the study Area. The positive and significant coefficients of access to credit and membership of cooperative as well their RRR values of 6.448 and 1.591 respectively imply that the probability of plantain and banana farmers remaining as high adopters relative to the reference group which is partial adopters increases as the variables increase. The finding from this study is in line with Haliu, Abrha and Weldegiorgis (2014) which revealed access to credit as a significant determinant to adoption. The report further noted that access to credit as the liquidity factor is the best option whereby farmers could be instigated in adopting agricultural technology. 
However, the negative and significant coefficients of age as well as the RRR value of 0.254 which is less than 1 implies that the probability of plantain and banana farmers remaining in full adoption relative to partial adoption decreases as the variable increases. This finding conforms to that of Ironkwe et al. (2016) which revealed age as negative and significant coefficient with adoption of agricultural technology. 

Being a member of cooperative increases the probability of plantain and banana farmers adopting macro-propagation technology. This is because social capital plays a crucial role in the adoption of agricultural technology. Various researches have shown that membership of cooperative increases the adoption of technological innovations and found that cooperatives serve as a medium where innovations spread more quickly and farmers have confidence about the innovations and its application (Kolade & Harpham, 2014). 

4.6
Perceived contribution of macro-propagation technology’s adoption to improve access to livelihood assets
This section examines the contribution of macro-propagation technology to livelihood status of respondents. Adoption of MPT is expected to have improved the access of plantain and banana farmers’ to livelihood assets. The details of data are presented in table 10. 

Table 16: Distribution of respondents based on the perceived contribution of MPT adoption to Plantain and banana farmers’ livelihood.

	S/N
	Livelihood Assets
	SA
	A
	UN
	D
	SD
	Mean (Std Dev.)
	Remark

	
	Human assets: Adoption of MPT has improved my access to:
	
	
	
	
	
	
	

	1
	Health care
	17(3.5)
	77(15.7)
	168(34.4)
	199(40.7)
	28(5.7)
	2.70(0.920)
	Low

	2
	Source of labour
	12(2.5)
	95(19.4)
	196(40.1)
	95(19.4)
	91(18.6)
	2.67(1.062)
	Low

	3
	Plantain and banana skill
	33(6.7)
	91(18.6)
	273(55.8)
	82(16.8)
	10(2.0)
	3.11(0.833)
	High

	4
	Affordable food and frequency of food in take
	42(8.6)
	92(18.8)
	237(48.5)
	104(21.3)
	14(2.9)
	3.09(0.923)
	High

	5
	Knowledge seeking
	25(5.1)
	88(18.0)
	255(52.1)
	89(18.2)
	32(6.5)
	2.96(0.910)
	Low

	
	Natural assets:Adoption of MPT has increased:
	
	
	
	
	
	
	

	6
	My access to farm land
	34(7.0)
	94(19.2)
	245(50.1)
	90(18.4)
	26(5.3)
	3.04(0.931)
	High

	7
	My access to water for farming
	9(1.8)
	245(50.9)
	111(22.7)
	93(19.0)
	27(5.5)
	3.24(0.967)
	High

	
	Social assets: Adoption of MPT 

Has improved my access to:
	
	
	
	
	
	
	

	8
	Joining an association
	17(3.5)
	81(16.6)
	99(20.2)
	121(24.7)
	171(35.0)
	2.28(1.203)
	Low

	
	Physical assets: Adoption of MPT has improved my access to:
	
	
	
	
	
	
	

	9
	Affordable clothing
	8(1.6)
	83(17.0)
	244(49.9)
	109(22.3)
	45(9.2)
	2.79(0.886)
	Low

	10
	Affordable house
	13(2.7)
	63(12.9)
	190(38.9)
	158(32.3)
	65(13.3)
	2.59(0.962)
	Low

	11
	Good sanitation
	9(1.8)
	72(14.7)
	200(40.9)
	145(29.7)
	63(12.9)
	2.62(0.947)
	Low

	
	Financial assets: Adoption of MPT has increased my
Ability to:

	
	
	
	
	
	
	

	12
	Save from my P&B cultivation 
	33(6.7)
	86(17.6)
	173(35.4)
	116(23.7)
	81(16.6)
	2.74(1.132)
	Low

	13
	Access credit 
	5(1.0)
	56(11.5)
	219(44.8)
	109(22.3)
	100(20.4)
	2.50(0.975)
	Low

	14
	Engage in Insurance program  
	4(0.8)
	19(3.9)
	224(45.8)
	134(27.4)
	108(22.1)
	2.33(0.891)
	Low

	15
	Engage in livestock rearing
	17(3.5)
	66(13.5)
	198(40.5)
	134(27.4)
	74(15.1)
	2.62(1.00)
	Low

	
	Livelihood mean
	
	
	
	
	
	2.75
	Low


(Field Survey, 2018)

Note: SA=strongly agree, A=agree, UN= Undecided, D=disagree, SD=strongly disagree, F=frequency, %=percentage, and std=Standard deviation. 

Decision rule: mean score at 3.0 was used as benchmark. Hence, mean at above 3.0 were considered as high contribution, mean at 3.0 were considered as medium while mean below 3.0 were considered as low contribution among farmers.

4.6.1 Categorization of respondents based on perceived contribution of macro propagation technology’s adoption to improve access to livelihood assets

Table 17: Summary of respondents’ Livelihood status 
	Status
	Index range
	Frequency
	Percentage

	Very Low
	 0  – 25

	0
	0.0

	Low
	26 – 50
	265
	54.2

	High
	51 – 75
	190
	38.9

	Very High
	75 – 100
	34
	7.0

	Total

	
	489
	100


(Field Survey, 2018)

Human assets:


The result presented in table 16 shows the contribution of adoption of macro propagation technology on plantain and banana farmers’ livelihood using the mean. As revealed in the table, adoption of macro propagation technology had high level of contribution to plantain and banana farmers’ skill seeking (mean=3.11) and affordable food and frequency of food intake (mean=3.09). This implies that adoption of macro propagation technology had high tendency to improve the respondents’ skill seeking as well as affordability and frequency of food intake. Mwangi, et. al., 2015 found similar result that adoption of agricultural technology could improve farmers’ access to skill seeking through income earning and food affordability with frequency of intake (Tsegaye, 2012) 

However, health care services and source of labour were of low contribution to adoption of macro propagation with a mean of 2.70 and 2.96.

Natural Assets: 

The results in table 4.15 further shows that adoption of macro propagation technology had high level of contribution to plantain and banana farmers’ access to farmland with a mean of 3.24 and medium level of contribution to farmers’ access to water for farming with a mean of 3.09. This implies that adoption macro propagation technology had high tendency to improve plantain and banana access to farmland. This submission is in conformation with Tsegaye, (2012) who revealed that adopters of agricultural technologies are basically differentiated with non-adopters through accessibility of farmland. On the other hand, adoption of macro propagation technology has medium contribution to farmers’ access to water for farming.

Social Assets:

The results presented in table 4.15 also show that adoption of macro propagation technology had low contribution to respondents’   accessibility of joining association with a mean score of 2.28. This could be probably due to the fact that higher percentage (62.7%) of respondents do not belong to any association as earlier discussed and same time, low adoption (2.84) of the technology whereas Odebode et. al (2010) discovered that social groups like plantain/banana farmers association are good channel of information to the famers which contribute immensely to plantain and banana production.
Physical Assets:

The results of contribution of adoption of macro propagation technology as presented in table 4.15 reveal that adoption of macro propagation technology had low contribution to respondents’ accessibility of affordable clothing (mean=2.79), affordable housing (mean=2.59) and good sanitation system (mean=2.62).

Financial Assets:

The results of the table 4.15 presented shows the contribution of adoption of macro propagation technology. From the table, it was inferred that adoption of macro propagation technology had low contribution of respondents’ accessibility to savings, credit, insurance and livestock rearing with mean of 2.74, 2.50, 2.33 and 2.62 respectively.

Categorically, the results presented in table 17 indicated that 38.9% of the respondents belong to the category of high livelihood status while 54.2% were of low livelihood status. This indicates that adoption of macro propagation technology has low contribution to respondents’ livelihood in the study area. This could probably be traced to the low level of adoption of macro propagation technology as discussed earlier. 

4.7 Constraints militating adoption of macro propagation technology. 

This section examines perceived severity of various factors constraining the adoption of macro propagation technology.
Table 18: Constraints militating adoption of macro propagation technology by plantain and banana farmers
	
	Perceived constraints 
	Strongly Disagree
	Disagree
	Undecided
	Agree
	Strongly Agree
	Mean score (Std. Dev.)
	Rank 
	Remark

	
	
	Freq.(%)
	Freq.(%)
	Freq.(%)
	Freq.(%)
	Freq.(%)
	
	
	

	1
	Financial problem is   
	35(7.2)
	13(2.7)
	172(35.2)
	31(6.3)
	238(48.7)
	3.87(1.255)
	1st
	Severe

	2
	Non-availability of land/land tenure
	17(3.5)
	56(11.5)
	196(40.1)
	3(0.6)
	217(44.4)
	3.71(1.239)
	2nd
	Severe

	3
	Type of sucker to use
	56(11.5)
	19(3.9)
	336(68.7)
	18(3.7)
	60(12.3)
	3.01(1.013)
	13th
	Severe

	4
	Inadequate labour
	108(22.1)
	13(2.7)
	197(40.3)
	23(4.7)
	148(30.3)
	3.18(1.462)
	7th
	Severe

	5
	High level of produce deterioration
	12(2.5)
	96(19.6)
	260(53.2)
	14(2.9)
	107(21.9)
	3.22(1.073)
	6th                
	Severe

	6
	Poor transportation system
	56(11.5)
	25(5.1)
	288(58.9)
	16(3.3)
	104(21.3)
	3.18(1.168)
	7th
	Severe

	7
	Source of substrate (sawdust)
	127(26.0)
	54(11.0)
	220(45.0)
	26(5.3)
	62(12.7)
	2.68(1.268)
	19th
	Not severe

	8
	High cost of inputs
	18(3.7)
	148(30.3)
	193(39.5)
	32(6.5)
	98(20.0)
	3.09(1.145)
	10th
	Severe

	9
	Lack of monitoring by extension personnel
	97(19.8)
	22(4.5)
	180(36.8)
	6(1.2)
	184(37.6)
	3.32(1.502)
	5th
	Severe

	10
	Lack of sucker demand
	55(11.2)
	34(7.0)
	209(42.7)
	36(7.4)
	155(31.7)
	3.41(1.301)
	4th
	Severe

	11
	Pest & diseases infestation
	24(4.9)
	126(25.8)
	204(41.7)
	23(4.7)
	112(22.9)
	3.15(1.182)
	9th
	Severe

	12
	Poor access to fertilizer
	136(27.8)
	18(3.7)
	231(47.2)
	24(4.8)
	80(16.4)
	2.78(1.376)
	17th
	Not severe

	13
	Poor to pesticides
	147(30.1)
	21(4.3)
	213(43.6)
	28(5.7)
	80(16.4)
	2.74(1.376)
	18th
	Not severe

	14
	Susceptibility of wooden poles/planks to fungal/insects attack
	30(6.1)
	155(31.7)
	168(34.4)
	19(3.9)
	117(23.9)
	3.08(1.247)
	11th
	Severe

	15
	Poor sprouting rate
	70(14.3)
	30(6.1)
	208(42.5)
	20(4.1)
	161(32.9)
	3.35(1.368)
	3rd
	Severe

	16
	Highly susceptible to wind throw
	102(20.9)
	24(4.9)
	231(47.2)
	26(5.3)
	106(21.7)
	3.02(1.344)
	12th
	Severe

	17
	Inadequate water
	129(26.4)
	23(4.7)
	210(42.9)
	7(1.4)
	120(24.5)
	2.93(1.448)
	15th
	Not severe

	18
	Poor sales of produce is encourage adoption of MPT
	81(1.6)
	87(17.8)
	176(36.0)
	36(7.4)
	109(22.3)
	3.01(1.345)
	13th
	Severe

	19
	High susceptibility of produce to theft 
	137(28.0)
	36(7.4)
	175(35.8)
	34(7.0)
	107(21.9)
	2.87(1.459)
	16th
	Not severe

	
	Overall mean
	
	
	
	
	
	3.14
	
	Severe


(Field Survey, 2018)
Note: mean score at 3 was used as benchmark for decision of remark. Hence, mean at 3 and above were considered as severe constraints, while mean below 3 were considered as not severe factors of constraints to adoption of macropropagation technology of plantain/banana farmer.
Results in Table 18 revealed the constraints militating adoption of macro propagation technology among the respondents in the study area. From the results using mean score and standard deviation to rank the constraints level according to their order of severity as indicated by the respondents, “financial problem” (mean=3.87) was ranked 1st and categorized as severe constraint. This finding corroborates with Faturoti, et. al 2009 who reported insufficient capital as a major constraint to banana production technologies in southern Nigeria.  Also, “Non-availability of land/land tenure system” (mean=3.71), “Poor sprouting rate” has a mean score of 3.35. 
Similarly, Njukwe, et. al 2013 noted poor sprouting rate as a major deterrent to adoption of macro propagation technology in southern Nigeria. “Lack of sucker demand” (mean=3.41), “Lack of monitoring by extension personnel” (mean=3.32). There was a similar finding by Akpabio Nsikak-Abasi, Etim  and Okon (2012) that reported irregular extension contact by farmers in Niger delta, “high level of produce deterioration” (mean=3.22), “Inadequate labour” (mean=3.18), “poor transportation system” (mean=3.18), “Pest and diseases infestation” (mean=3.15), “High cost of inputs” (mean=3.09) were considered as severe and ranked 2nd, 3rd, 4th, 5th, 6th, 7th, 8th , 9th and 10th respectively by the respondents. 
From the above listed constraints, although, respondents confirmed to have high knowledge about macro propagation technology as explained earlier in the study, but the technical aspect of the technology is lacking as revealed by Njukwe et al., (2013) who revealed that poor sprouting rate of suckers result from the inappropriate destruction of the apical meristem. The pest and diseases infestation could also result from inappropriate application of the technology because, macro propagation technology is expected to produce clean and disease free suckers (Njukwe et al., 2013) 
Furthermore, Table 4.11 showed that Susceptibility of wooden poles/planks to fungal/insect attack (mean=3.08), highly susceptible to wind throw (mean=3.02), Poor sales (mean=3.01) ranked 11th, 12th and 13th respectively and likewise considered as severe constraints to adoption of macro propagation technology among respondents.

Other constraints were “Inadequate water” (mean=2.93), “High susceptibility of produce to theft” (mean=2.87), “Poor access to fertilizer” (mean=2.78), “poor access to pesticides” (mean=2.74) which were ranked 15th, 16th, 17th and 18th respectively and regarded as not severe constraints respectively.

4.8   Test of hypotheses 
H021:  There is no significant relationship between the knowledge level of plantain and banana farmers and adoption of macro propagation technology.

Table 19: Result of the spearman’s rho correlation between the Knowledge level of farmers and Adoption of macro propagation technology.
	Knowledge areas 

And adoption
	Correlation Coefficient 

(r-value)
	Significant

(p-value)

	
	    0.108*
	   0.017


*. Correlation is significant at the 0.05 level (2-tailed).

(Field Survey, 2018)
Correlation analysis result as presented in Table 13 showed a positive and significant relationship (r= 0.108; p=0.017) between knowledge of farmers about macro-propagation technology and adoption at 5% significance level. This implies that the more knowledgeable plantain and banana farmers are about macro-propagation technology, the more they tend to adopt the technology. In a study by Jabar, Saleem, Gebreselassie and Beyene (2003), acquisition of more knowledge about a technology influences the decision to adopt such technology and in turn determines the intensity of adopting the technology. 

H02: There is no significant relationship between the attitude of plantain and banana farmers and adoption of macro propagation technology

Table 20: Result of the Pearson Product Moment Correlation (PPMC) between Attitude of plantain and banana farmers and Adoption of macro propagation technology


	Attitude and adoption
	    Correlation

coefficient (r-value)
	             Significant

              (p-value)

	
	        0.451**
	           0.000


**. Correlation is significant at the 0.01 level (2-tailed).

(Field Survey, 2018)

The result presented in Table 20 revealed the correlation of attitude of farmers towards macro propagation technology and adoption. The result indicated a positive and significant relationship of (r=0.451; p=0.000) at 1% significant level. By implication, this shows that the more favourable the attitude of plantain and banana farmers towards macro propagation technology, the more they tend to adopt the technology. This finding affirmed with Meijer et al. (2015) who pointed out that favourable attitude of farmers raises the probability of technology adoption. 

H03: Adoption of macro propagation technology has no significant contribution to plantain and banana farmers’ livelihood
Table 21: Result of Ordinary Least Square Regression showing the determinants of livelihood 

	Livelihood 

	Coef.   
	Std. Err.      
	t    
	P>|t|     
	[95% Conf.
	Interval

	Age 
	.188   
	.047     
	4.00   
	0.000**     
	.095   
	.280

	Income 
	.037
	.012     
	3.12   
	0.002*     
	.014    
	.061

	Farm size
	.002  
	.012   
	0.21   
	0.832    
	-.022   
	.027

	House hold size
	-.101  
	.103   
	-0.98   
	0.327    
	-.304
	.101

	Sex
	.003 
	.023     
	0.16   
	0.876    
	-.042  
	.049

	Marital status
	.013  
	.028   
	0.46   
	0.648    
	-.042   
	.068

	Education 
	.015   
	.010  
	1.51   
	0.133    
	-.005   
	.035

	Labour type
	-.142   
	.033   
	-4.22   
	0.000**    
	-.208 
	-.076

	Household
	.012   
	.020     
	0.60   
	0.552    
	-.027 
	.052

	Occupation 
	-.008   
	.027  
	-0.30   
	0.767    
	-.062
	.045

	P &B enterprise
	-.038  
	.033    
	-1.14   
	0.253    
	-.103 
	.027

	Access to credit
	.023
	.022    
	1.03   
	0.301    
	-.021  
	.067

	Extension visit
	.046 
	.019     
	2.34   
	0.020*     
	.0075  
	.086

	Membership 
	-.202   
	.021    
	-9.41   
	0.000**    
	-.244 
	-.159

	Adoption for treatment
	.156  
	.019     
	8.34   
	0.000**     
	.119  
	.193

	Cons
	2.678     
	.252 
	10.60   
	0.000     
	2.181   
	3.174


**. Correlation is significant at the 0.01 level 

*Correlation is significant at the 0.05 level

(Field Survey, 2018)
Table 21 presents the result of the determinants of livelihood of plantain and banana farmers. Coefficient of multiple determination (R2) with the value of 0.316 shows that the variables fitted to the accounted for 31% of the observed variations in the livelihood of the respondents in the study area. Findings in Table 21 further shows that age (p < 0.01), income (p < 0.01), extension visit (p < 0.05) and adoption of MPT (p < 0.01) were the major factors that positively affect the livelihood status of the respondents. Table 10 also revealed that labour type (p < 0.01) and membership of cooperative (p < 0.01) negatively impacted on the livelihood status of the respondents. Increase in age, income, extension visit and adoption of MPT improve the livelihood status of plantain and banana farmers while use of hired labour and membership of cooperative reduce the livelihood status of plantain and banana farmers in the study area.

The implication of the positive and significant relationship between age and livelihood is that plantain and banana farmers might have gathered enough assets as they grow. This study is in line with the finding of Debele and Desta (2016) which finds that age had a positive effect on livelihood of farmers. It is also important to note that the role of income in livelihood of farmers cannot be over emphasized. Income is said to be the dimension for improvement in livelihood. Singh (2013) and Otieno (2014) affirmed that increase in income through agricultural productivity is key to improving the livelihood of farmers. Similarly, extension services serve as driving force towards improving livelihood status of farmers. Ijatuyi, Omotayo and Mabe (2017) described agricultural extension as the function of providing demand-based knowledge in agricultural techniques and skills to farmers with the aim of improving their production, income and thus livelihood. 
Additionally, adoption was found to have a robust and positive effect on livelihood of farmers and contribute immensely to food availability which is a measure of livelihood (Mohammad, 2018; Kinuthia  &  Mabaya, 2017).  However, use of hired labour reduces the livelihood of plantain and banana farmers. This could be as a result of the fact that hired labour is too expensive for the respondents. As such, increased use of hired labour has the tendency to reduce their access to many other items required for improved livelihood. This finding is in line with Bhandari, 2013 who revealed the use of family labour as durable commodity which increases income. Although studies have identified cooperative as a channel for information dissemination and means of pooling resources within farmers which could eventually enhance adoption and thus, improvement in livelihood of farmers (Odebode & Adetunji, 2010).

However, it was revealed in this study to have a reduction in livelihood of plantain and banana farmers. This could be as a result of the fact that members of cooperative in the study area do not derive desired benefit from the society probably because of the financial implication associated with the cooperative. This finding is in line with the finding of Jalo, Onu, Dire and Margwa (2015) which discovered that high charges on loans affect the income generation of farmers as well as their saving patterns.

Table 22:   Result of Propensity Score Matching showing the impact of adoption of macro-propagation technology on respondents’ livelihood 
------------------------------------------------------------------------------------

                                AI Robust

      Livelihood               Coef.

Std. Err.
z
P>|z|


---------------------+----------------------------------------------------------------

ATE                  |

Adoption for treatment |

           (1 vs 0)  |   
.1357465
.0238566
5.69
0.000     
--------------------------------------------------------------------------------------

 (Field Survey, 2018)

With respect to the contribution of adoption of MPT, Table 22 shows that adoption increased livelihood status by 13.5% (p < 0.01). This implies that high level of adoption of macro-propagation technology contributed to livelihood of plantain and banana farmers. This indicated that as plantain and banana farmers adopt macro-propagation technology, there is improvement in their livelihood status. This is in line with the finding of Awotide, Diagne and Omonona (2012) which also revealed a significant impact of adoption of agricultural technology on the improvement in farming households’ standard of living. The study also suggested the need for intensified effort to ensure farmers’ access to adequate agricultural technology in order to achieve the much desired improvement in livelihood.

CHAPTER FIVE

5.0
SUMMARY, CONCLUSION AND RECOMMENDATIONS

This section presents the summary of major findings, conclusion of the study as well as recommendations made from the study. The section concludes with the recommendations for further studies.

5.1 
Socio-Economic Characteristics

The mean age of plantain and banana farmers in the study area was approximately 50 years. Majority of the respondents were male (82%) and married (78%) with average household size of approximately 10 persons. 74.8% of the respondents had one form of education or the other, only 33.9% had extension contact for plantain and banana production while the remaining 66.1% did not have contact. 81% had no access to credit and 312 of the respondents do not belong to any cooperative society for their plantain and banana production.
5.1.2
 Attitude towards Macro Propagation Technology
Plantain and banana farmers had positive attitude towards the following statements in relation to macro propagation technology: I derive utmost satisfaction while using macro propagation technology (mean=3.77), macro propagation technology has not helped to produce disease free suckers (mean=3.68), I started using macro propagation technology immediately after training(3.49), I train and encourage other plantain and banana farmers to use macro propagation technology (mean=3.47), I started using macro propagation technology immediately after the training but stopped afterwards (mean=3.40), the foreign exchange capacity of the nation can be boosted through practicing of macro propagation technology (mean=3.31). The following attitudinal statements revealed negative: macro propagation technology has assisted to increase the quality of my produce (2.86), I never wish to join co-operative purposely for macro propagation technology (mean=2.85), It is not essential to follow strictly the 10 steps of macro propagation technology (mean=2.93) and the only neutral statement was: macro propagation technology has not increased my production level. The attitudinal statements resulted to an overall mean of 3.16 (positive). Categorically, more than half (66.5%) had positive attitude while the remaining 33.5% had negative attitude towards macro propagation technology.

5.1.3 Knowledge level of plantain and banana farmers on macro propagation technology

 The knowledge test revealed generally high knowledge level of respondents about macro propagation technology. However, 89% of the respondents had knowledge on the preparation of humidity chamber by overlaying the inside with saw dust, 87.9% are knowledgeable obtaining plantain and banana corm from growing pseudo stem, 85.7% had knowledge on cutting germinated plantlets off the sprouting corm as its germinates and 85.3% are knowledgeable on transferring the germinated plantlets to polythene bags in the nursery. Categorically, majority (87.3%) of the respondents had high knowledge while few (12.7%) of the respondents had low knowledge about macro propagation technology. 

5.1.4. Adoption level of macro propagation technology by plantain and banana farmers

Obviously, respondents tend to stop at certain stages of adoption which revealed the adoption level to be low (mean=2.84). 19.4% of the respondents adopted the preparation of chamber by overlaying the inside with saw dust, 24.7% adopted obtaining of corm from growing pseudo stem of plantain and banana, 21.9% had treated the corm in mancozeb solution, 23.9% adopted the cutoff of the meristem from the pseudo stem, and 23.5% adopted arrangement of the corm in the humidity chamber and cover completely with saw dust. Categorically, almost half (42.3%) of the respondents adopted macro propagation technology moderately, 33.5% had high adoption, 17.6% were low adopters while 6.5% adopted but later discontinued.

5.1.5. Factors determining adoption of macro propagation technology

Farm size (RRR=0.364; p < 0.05) household size (RRR= 5.50e+08, p < 0.05) educational status (RRR= 1.997; p < 0.05), labour source (RRR= 57.550; p < 0.05), plantain and banana enterprise (RRR=0.732; p < 0.05) and extension visit (RRR=0.197; p < 0.05) were both positively and negatively significant for discontinuing macro propagation tehnology using partial adoption as reference group while age (RRR= 0.254; p < 0.05), access to credit (RRR= 6.449; p < 0.01) and membership of association (RRR= 1.591; p < 1.0) were both positive and negative significant factors determining adoption of macro propagation technology at full level of adoption. 
5.1.6. Contribution of adoption of macro propagation technology to plantain and banana farmers’ livelihood.

Adoption of macro propagation technology had high level of contribution to the following livelihood assets: human assets; plantain and banana farmers’ skill seeking (mean=3.11), affordable food and frequency of intake (mean=3.09), natural assets; plantain and banana farmers’ access to farmland (mean=3.24). However, it had low contribution to the following livelihood assets: Human assets: health care services (mean=2.70), labour (mean=2.96) and knowledge seeking (mean=); social assets: accessibility to joining association (mean=2.28), physical assets: affordable clothing: (mean=2.79), affordable housing (mean=2.59) and good sanitation system (mean=2.62); financial assets: access to savings(mean=2.74), access to credit( mean=2.50), access to insurance (mean=2.33) and livestock rearing(mean=2.62) while there was medium contribution to access to water for farming (mean=3.04) giving overall mean score of 2.75. Categorically, a bit above half (54.2%) of the respondents belong to high livelihood status while 38.9% were of low status.

5.1.7
Constraints militating adoption of macro propagation technology by plantain and banana farmers.
Financial problem (mean=3.87), non-availability of land/land tenure (mean=3.71), poor sprouting rate (mean=3.35), lack of sucker demand (mean=3.41), lack of monitoring by extension personnel (mean=3.32) and high level of produce deterioration (mean=3.22) were the leading constraints to adoption of macro propagation technology among respondents. Some other severe constraints were inadequate labour (mean=3.18), pests and diseases infestation (mean=3.15), high costs of inputs (mean= 3.09), susceptibility of wooden poles/planks to fungal/insect attack (mean=3.08), highly susceptible to wind throw (mean=3.02) and poor sales (mean= 3.01). 

5.1.8 Test of Hypotheses

5.1.8.1
Hypothesis one: There is no significant relationship between the knowledge level of plantain and banana farmers and adoption of macro propagation technology.
Result of correlation presented in Table 19 to determine relationship between the knowledge level and adoption of macro-propagation technology revealed a positive and significant relationship (r= 0.108; p=0.017) at 5% significance level. Hence, the null hypothesis was rejected and alternate accepted.
5.1.8.2     Hypothesis two: There is no significant relationship between the attitude of plantain and banana farmers and adoption of macro propagation technology
The result of correlation presented in Table 20 to determine the relationship between attitude of farmers and adoption of macro-propagation technology revealed a positive and significant relationship (r=0.451; p=0.000) at 1% significant level. Hence, the null hypothesis was rejected and alternate accepted.

5.1.8.3
Hypothesis three: Adoption of macro propagation technology has no significant contribution to plantain and banana farmers’ livelihood
Result of OLS analysis revealed a positive and significant relationship between adoption and livelihood (p < 0.01) indicating adoption as a determinant factor of livelihood at 1%  level of significance while the propensity matching score result showed a significant impact 13.5% (p < 0.01) of adoption on livelihood status of plantain and banana farmers. The null hypothesis was therefore rejected and the alternate accepted. 

5.2
Conclusion

Based on the findings of the study, it was concluded that even with low level of adoption, there was significant impact in the livelihood status of plantain and banana farmers in the study area. However, the major constraint to adoption of macro propagation technology were financial problem, non-availability of land/land tenure, poor sprouting rate and lack of sucker demand and lack of monitoring by extension personnel in the study area. 
The following specific answers of conclusion were given to each research questions of the study:

i. Plantain and banana farmers are ageing and this has great consequence in adoption of macro propagation technology. 
ii. Attitude of plantain and banana farmers towards macro propagation technology was positive and found favourable,
iii.  Knowledge level of plantain and banana farmers was considered high.
iv. Adoption of macro propagation technology by plantain and banana farmers was low despite their positive attitude and high knowledge about the technology. 
v. Factors determining adoption of macro propagation technology are farm size, household size, educational status, labour source, extension visit, plantain and banana enterprise, age, access to credit and membership of association. 
vi. Adoption of macro propagation technology has significant impact in the livelihood status of plantain and banana farmers in southern Nigeria.
vii. Constraints to adoption of macro propagation technology are financial problem, non-availability of land/land tenure, poor sprouting rate, lack of sucker demand and lack of monitoring by extension personnel among others.
5.3
Recommendations

Based on the findings of this study, the following recommendations were made:

i. This study found that most of the respondents were aged. Hence this study recommends that future extension training on improve technology to plantain and banana farmers should target more youth’s involvement.

ii. Most of the respondents did not belong to plantain and banana association. This study thus recommends that plantain and banana farmers in various states of southern Nigeria should organise themselves into associations so as to be able to pool resources together to help themselves. This would go a long way to facilitate easy access for finance, market and extension linkage that will result to increased farm size in case of expansion through adoption of macro propagation technology.

iii. Majority of the respondents adopted macro propagation technology moderately. It is therefore recommended that while designing training programme for plantain and banana farmers in southern Nigeria, extension organizations should also take it as their priority the need to continuously monitor and evaluate plantain and banana farmers’ performance in using macro propagation technology for so as to serve as feedback and to be aware when farmers are facing some difficulties on the field. 

iv. There is need to train and improve the technical areas of the technology which seems to be skill related practical arrears in macro propagation technology so as to ensure that plantain and banana farmers are applying the technology in the appropriate manner.

v. Farmers should be encouraged by the extension personnel to attend meetings, on-farm demonstrations, trainings and workshops organized by the extension workers. This will update farmers’ knowledge with the correct manner of applying macro propagation technology in case they are facing any challenge. 

vi. Government and non-governmental agencies concerned with financial issues should focus on hindrances of financial problem of plantain and banana farmers, non-availability of land/land tenure to adoption of macro propagation technology in southern Nigeria by making available soft loans so as to provide them avenue to devote portion of their land for the technology. 

vii. Efforts should be made at counteracting the constraints recorded against adoption to allow for full usage of macro propagation technology and thus bring better impact to livelihood of the farmers.

viii. The positive attitude of respondents towards macro propagation shows that plantain and banana farmers embrace the technology and such should be taken as opportunity and advantage to ensure complete and continuous adoption among plantain and banana farmers by concerned research institutes.

ix. The high knowledge of respondents about macro propagation technology should also serve as good mark for research institutes to work upon in order to ensure full adoption by the farmers.

x. It is essential to re-train plantain and banana farmers on the skills and application of macro-propagation technology by concerned research institutes such as IITA and NHORT while putting into consideration factors such age, benefits derived from macro propagation, farm size, market link and extension contact into their policy for sustained adoption among plantain and banana farmers.


Contribution to Knowledge

This study was able to establish the fact that despite the low level of adoption of macro propagation technology, there was a significant impact of 13.5% improvement in the livelihood status of plantain and banana farmers in southern Nigeria.

5.4
Suggestions for further Studies

The study had investigated the impact of adoption of macro propagation technology to plantain and banana farmers’ livelihood in southern Nigeria.

i. It is needful in further study to assess the skills of plantain and banana famers in macro propagation technology. 

ii. Similar study may also be carried out on other production technologies introduced to farmers on plantain and banana so as to serve as feedback for the agencies concerned in the training
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APPENDIX I

UNIVERSITY OF ILORIN

DEPARTMENT OF AGRICULTURAL EXTENSION AND RURAL DEVELOPMENT

FACULTY OF AGRICULTURE

UNIVERSITY OF ILORIN, ILORIN.

INTERVIEW SCHEDULE FOR DATA COLLECTION ON THE “IMPACT OF ADOPTION OF MACRO PROPAGATION TECHNOLOGY ON PLANTAIN AND BANANA FARMERS’ LIVELIHOOD IN SOUTHERN NIGERIA”.

Dear Respondent,

          I am a Ph.D student from the Department of Agricultural Extension & Rural Development,

         University of Ilorin, conducting a survey on the “Impact of Adoption of macro propagation technology on Plantain and Banana farmers’ livelihood in Southern Nigeria”.

         Complete this questionnaire in respect of your plantain/banana production for last year season where applicable.

        The information obtained will be used mainly for academic purpose. Therefore, responses provided will be treated with utmost confidentiality. Your honest response will be greatly appreciated.

Yours Faithfully,

SALAWU, Ololade Latifat

A. SOCIO ECONOMIC CHARACTERISTICS OF PLANTAIN AND BANANA FARMERS.

Please tick () or fill in where appropriate 

1.) Date of Interview....................

2.) Respondent Number................

3.) Town........................................

4.) State..........................................

5.) L.G.A........................................

6.) Age:....................................(in years)

7.) Sex:    Female (    )      Male (     )

8.) Marital status(a) Single( )    (b) Divorced ( )    (c) Widowed ( )   (d) Married ( )

9.) Education status: a)No formal education  ( )     b)Adult literacy  (  ) 

10.) What is the size of your plantain and banana farm in ha?

11.) What is your source of labour on your plantain and banana production? (a)family (  )     (b)Hired (  ) (c)Communal (  )   **Multiple response is allowed

12.) What is the number of persons in your household? ..................

14) Which of the following areas of plantain and banana enterprise(s) do you engage?

a) Plantain/banana producing Yes (   ) No  (  ) b)Plantain/banana marketing Yes (   ) No (  )

 c) Plantain/banana processing Yes( ) No( ) d)Plantain and Banana sucker producing Yes ( ) No ( )

e) Others (specify.................** Multiple response is allowed

17.) Mode of land acquisition:

 a)Rented ( ) (b)Gift ( ) (c) Purchase( ) (d) Inherited ( ) (e) Others (specify)................

18.) Do you have access to farm credit for Plantain and Banana Production? a) Yes ( ) No ( )

22.) Agricultural Extension visits: Visited by Extension specialist? Yes (  ) No (  )

23.) Do you belong to any Plantain and Banana Organization or Cooperative? Yes (  ) No (  )

27.) Do you have market link where you sell your Plantain and Banana Production? Yes(  ) No (  )

28) You are informed that macro propagation technology is beneficial for the following reasons? ** Multiple response is allowed 

29) Sucker production Yes (  ) No (  ) produces disease resistant varieties Yes (  ) No (  ) Increases yield Yes (  ) No (  ) To produce good quality Yes (  ) No (  )

B. ATTITUDES OF PLANTAIN AND BANANA FARMERS TOWARDS MACRO PROPAGATION TECHNOLOGY

Please indicate below your impression about macro propagation.

	S/N
	Attitudinal Statements on Macro Propagation technology
	SA
	A
	UN
	SD
	D

	1.
	Using macro propagation technology gives utmost satisfaction
	
	
	
	
	

	2.
	Usage of macro propagation technology increases the quality of produce
	
	
	
	
	

	3.
	Interest in macro propagation technology developed immediately as a result of training received
	
	
	
	
	

	4. 
	It is necessary to train and encourage other plantain and banana farmers on the use of macro propagation technology
	
	
	
	
	

	5.
	The foreign exchange capacity of the nation can be boosted by practicing Macro propagation technology 
	
	
	
	
	

	6.
	I do not get enough suckers I need while using  macro propagation technology 
	
	
	
	
	

	7.
	The need to use MPT is not sufficient for joining the cooperative.
	
	
	
	
	

	8.
	Macro propagation technology is difficult to practice
	
	
	
	
	

	9.
	Macro propagation technology has not increased my production level
	
	
	
	
	

	10.
	Macro propagation technology has not helped to produce disease free suckers.
	
	
	
	
	

	11.
	I started using Macro propagation technology immediately after the training but stopped afterwards.
	
	
	
	
	

	12.
	Macro propagation is not a good/useful practice
	
	
	
	
	

	13. 
	My customers complain about the quality of my produce when I started using Macro propagation technology
	
	
	
	
	

	14.
	I harvest my produce anytime am constrain financially
	
	
	
	
	

	15.
	MPT is an expensive method for me
	
	
	
	
	

	16. 
	It is not essential to follow strictly the 10 steps of Macro propagation technology
	
	
	
	
	


C. KNOWLEDGE OF FARMERS ON MACRO PROPAGATION TECHNOLOGY 

Please indicate as appropriate

	S/N
	Steps for using macro propagation technology
	Yes 
	No

	1.
	Preparation of the humidity chamber 
	
	

	2.
	Obtaining plantain and banana corm from growing pseudostem
	
	

	3.
	The knowledge of disinfecting the corm from diseases and pests infestation
	
	

	4.
	Cutting off the meristem (growing point) in cross bar shape
	
	

	5.
	Allowing to cool
	
	

	6.
	Arranging the corm in the humidity chamber and cover completely with saw dust
	
	

	7.
	The knowledge of keeping the chamber wet
	
	

	8.
	The knowledge of sprouting period
	
	

	9.
	Cutting the germinated plantlets
	
	

	10.
	Transferring to polythene bags in the nursery
	
	


D. THE FARMERS’ ADOPTION LEVEL ON MACRO PROPAGATION TECHNOLOGY.

Please tick (  ) appropriately as applicable 

	S/N


	Steps in using macro propagation technology
	Awareness
	Interest
	Trial 
	Evaluation
	Adoption
	Reject

	1
	Preparation of the humidity chamber 
	
	
	
	
	
	

	2
	Obtaining plantain and banana corm from growing pseudostem
	
	
	
	
	
	

	3
	The knowledge of disinfecting the corm from diseases and pests infestation
	
	
	
	
	
	

	4
	Cutting off the meristem (growing point) in cross bar shape
	
	
	
	
	
	

	5
	Allowing to cool
	
	
	
	
	
	

	6
	Arranging the corm in the humidity chamber and cover completely with saw dust
	
	
	
	
	
	

	7
	The knowledge of keeping the chamber wet
	
	
	
	
	
	

	8
	The knowledge of sprouting period
	
	
	
	
	
	

	9
	Cutting the germinated plantlets
	
	
	
	
	
	


. DETERMINING THE CONTRIBUTION OF MACRO PROPAGATION TECHNOLOGY ON FARMERS’ LIVELIHOOD.

	
	Statements around livelihood indicators 
	SA
	A
	U
	D
	SD

	
	HUMAN ASSETS
	
	
	
	
	

	
	Adoption of macro propagation technology has improved my access to:
	
	
	
	
	

	1.
	Health care services
	
	
	
	
	

	2.
	Source of labour
	
	
	
	
	

	3.
	Plantain and banana skill
	
	
	
	
	

	4.
	Affordable food and frequency of intake
	
	
	
	
	

	5.
	Ability to seek knowledge
	
	
	
	
	

	
	NATURAL ASSESTS: Adoption of macro propagation technology has increased
	
	
	
	
	

	6.
	My access to farmland
	
	
	
	
	

	7.
	My access to water for plantain and banana production
	
	
	
	
	

	
	SOCIAL ASSESTS: Adoption of macro propagation has improved my access to
	
	
	
	
	

	8.
	Join an association
	
	
	
	
	

	
	PHYSICAL ASSESTS: Adoption of macro propagation technology has improved my access to
	
	
	
	
	

	9.
	Affordability of clothing
	
	
	
	
	

	10.
	Affordability of housing
	
	
	
	
	

	11.
	Good sanitation system
	
	
	
	
	

	
	FINANCIAL ASSESTS: Adoption of macro propagation technology has increased my access to
	
	
	
	
	

	12.
	Saving from my plantain and banana production
	
	
	
	
	

	13.
	Credit facilities
	
	
	
	
	

	14.
	Insurance
	
	
	
	
	

	15.
	Livestock rearing for extra income
	
	
	
	
	


G. CONSTRAINTS TO ADOPTION OF MACRO PROPAGATION TECHNOLOGY

Kindly rank the constraints below in order of severity

	Constraints
	Strongly Disagree
	Disagree
	Undecided
	Agree
	Strongly

Disagree

	Financial problem is a challenge to use of MPT
	
	
	
	
	

	Non-availability of land/Land Tenure 

System
	
	
	
	
	

	Type of corm to be used
	
	
	
	
	

	Inadequate Labour inhibits adoption of MPT
	
	
	
	
	

	High level of produce deterioration
	
	
	
	
	

	Poor transportation system
	
	
	
	
	

	Source of sawdust as substrate inthe chamber hinders the use of MPT  
	
	
	
	
	

	High cost of inputs
	
	
	
	
	

	Lack of monitoring by 

extension personnel
	
	
	
	
	

	Lack of sucker demand
	
	
	
	
	

	Pests and diseases infestation
	
	
	
	
	

	Poor access to fertilizer
	
	
	
	
	

	Poor access to pesticides
	
	
	
	
	

	Susceptibility of wooden poles to fungal/insects attack
	
	
	
	
	

	Poor sprouting rate
	
	
	
	
	

	Highly susceptible to wind throw
	
	
	
	
	

	Inadequate water
	
	
	
	
	

	Poor sales
	
	
	
	
	

	High susceptibility of produce to theft
	
	
	
	
	


APPENDIX II

One-way ANOVA showing the livelihood and adoption level, bonferroni scheffe sidak tabulate.
. 

	Adoption status
	Mean
	Std. Dev.
	Freq.

	0
	30.25
	6.2990015
	32

	1
	38.662791
	3.2669845
	86

	2
	39.033816
	7.7097729
	207

	3
	43.426829
	11.84152
	164

	Total
	39.867076
	9.3370801
	489


Comparison of means of livelihood by adoption level

	Row mean-

Col
	0
	1
	2

	1
	8.41279

0.000*
	
	

	2
	8.78382

0.000*
	.371026

1.000
	

	3
	13.1768

0.000*
	4.76404

0.000*
	4.39301

0.000*


Actual system use





Attitude towards using 





Perceived usefulness





System design features





Perceived ease of use





Resources





Activities/processes





Outcomes





Efficiency





Consistency





Effectiveness





Changes in people’s lives





Impact





2.5% Innovated





13.5% Early Adopted





Early Majority 34%





Late Majority 34%





Laggard 16%





Vulnerability Context e.g


Flood/Erosion


Oil spillage


Theft














Assets


Human


Natural


Physical


Financial


social





Activities e.g


Adoption of macro-propagation technology





Livelihood outcomes e.g


Increase yield


Increased income


Food security


Good health





Policies & institutions & processes e.g


Govt. agricultural, industrial and employment strategies and policies


Quality and extensiveness of road network


Quality and extensiveness of market


Monitoring and evaluation of macro-propagation technology practices by extension personnel








Transformed by





feedback





Resulting in





Source: Author’s Construct, 2018





Expected livelihood outcomes;


Increase yield


More income


Increase well-being


Reduced vulnerability


Improved foodsecurity





Socio-economic


Characteristics 


Age


Gender


Marital status


Educational status


Experience


Farm size





Knowledge about MPT


 Very low


  Low


  High 


  Very high


 








Constraint to adoption of MPT


Financial


Problem


Poor sprouting rate


Lack of monitoring by extension agents


Land tenure


Agricultural process:


Culture


Policies


Institutions





Factors responsible for adoption of MP


Age


Income


Labour type


Farmer’s Association


Demand for suckers











Impact to livelihood of plantain & banana farmers


Sustainable increased access to;


Human assets


Natural assets


Physical assets


Social assets


Financial 





Attitude towards MPT


Positive/favour


Negative/unfavourable





Independent Variable





Dependent Variables





Intervening Variables





Adoption


High


Low


Partial


Discontinuous adoption
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