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ABSTRACT 

 

This study compiles an inventory of planting equipments for farmers to adopt suitable ones and prevent future 

scientists from duplicating previous efforts. The inventory was conducted by reviewing journals/conference 

proceedings, visits to relevant research institutes in Northern Nigeria, and surfing the internet. Adoption 

criteria were assigned in order to rank the planters for adoptability by peasant, small and medium scale 

farmers. A standard for determining an adoption index (AI) was developed in this study. Out of the 57 planters 

captured by this inventory all were found adaptable by having an adoption index of more than 65 %. Since 

majority of the planters captured are not available in Northern Nigeria at present, it is therefore recommended 

that those planters should be acquired and given to selected cooperating farmers who will put them to practical 

use. These demonstrations should be coordinated and documented by the States Agricultural Development 

Projects’ extension staff. Through these demonstrations and documentation of the planters performance 

adequate awareness for their adoption and diffusion would be created and areas requiring further 

improvements identified.  
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1. INTRODUCTION 

 

1.1 Background of the study 

The absence of database on various types of 

available planters in Nigeria has been a problem of 

concern to researchers in the field of agricultural 

engineering. For Nigeria to do well in research and 

technological innovations, one of the 

recommendations proposed by Akeredolu (1975) is 

that “a national inventory should be taken of all 

technical innovations in Nigeria. This can be done 

effectively by a team of researchers, each assigned 

to different sectors”  

The National Centre for Agricultural 

Mechanization (NCAM) has as one of its mandates 

to conduct inventory of available agricultural 

innovations (Oni, 2009). However as at October 

2010, the first edition is yet to be released (personal 

communication). Survey and inventory of 

developed technologies in Agricultural Engineering 
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started in 2007. Ahmed (2007) conducted an 

assessment of availability and condition of farm 

tractors in Jigawa State of Nigeria. Nura (2008) did 

survey on rice parboiling practices in Kura LGA of 

Kano State. Suleiman (2010) conducted a survey 

on available combine harvesters in Kano State. 

Planting is still being done manually with its 

attendant problems of precision and optimum plant 

population per unit area. There indeed appears to be 

inadequate information about the various 

mechanization equipment including planters 

available to farmers especially in Northern Nigeria 

(Adnan, 2010). This has resulted in poor use, lack 

of knowledge about the various planters available 

so as to make rational choice and the need to avoid 

unnecessary duplication of invention or 

modification on identical innovations. The ultimate 

aim of any designer or manufacturer is to develop a 

device that will be put into use. Adoption and 

diffusion assessments are necessary for further 

development of any prototype. Therefore adoption 

criteria should be standardised for manufacturers to 

explore various alternatives in choosing 

materials/fabrication methods/repair and 

maintenance to ensure affordability and ease of 

operation.  

If equipment is not adopted by targeted users, 

scientists should find reasons for such problem 

otherwise similar efforts will also end in vain. This 

study is intended to produce and make available a 

comprehensive list of available planters for 

adoption and diffusion in Northern Nigeria. The 

study reports an inventory of planting equipment 

undertaken and covering wider scope (visits to 

various research and academic institutions, surfing 

internet, journals and conference proceedings). The 

adoptability of all the equipment captured in the 

inventory was determined and recommended for 

consideration by farmers in Northern Nigeria. 

1.2 Adoption of Technologies: Agricultural 

Engineering Perspective 

Sandra et al. (1989) lamented that no matter how 

well new technologies work on research stations, if 

farmers do not use them, their development would 

have been in vain. Ekpere (1995) observed that the 

last twenty years have witnessed great investment 

in agriculture and agricultural mechanization 

technologies, as well as in research and 

development of new technologies in Nigeria. The 

research efforts at National and International 

Research Centres like the Institute for Agricultural 

Research (IAR) of Ahmadu Bello University 

(ABU), Zaria; International Institute of Tropical 

Agriculture (IITA), Ibadan; National Cereal 

Research Institute (NCRI) Badegi; Institute for 

Agricultural Research &Training IAR&T), Ibadan 

and National Centre for Agricultural Mechanization 

(NCAM), Ilorin have resulted in significant yield in 

many crops, insect and pests control, livestock and 

fisheries production, processing and storage 

equipment. Yet farmers are sceptical in taking full 

advantage of these technologies. Developed 

planting technologies can only be beneficial when 

they are used by farmers. Oni (2009) outlines the 

following criteria for adoption of technologies. 

1.2.1 Proper awareness: There is no doubt that 

various technologies for increased production and 

drudgery reduction have been developed or 

imported into the country. But lack of awareness of 

such technologies by the intended users has 

hindered their adoption. Therefore, for any new 

agricultural technology to be adopted by farmers, 

adequate awareness of the technology must be 

ensured. 
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1.2.2 Relevance of the technology: For any 

technology to be adopted, it must be relevant to the 

needs and aspirations of the end user. As a matter 

of fact, innovation of technologies should be 

demand-driven not supply driven for easy adoption 

and diffusion. Information on the specific needs 

and problems of farmers can be obtained from the 

annual cropping season evaluation surveys 

conducted by IAR, National Agricultural Extension 

and Research Liaison Services (NAERLS/ABU, 

Zaria), Agricultural project Monitoring and 

Evaluation Unit (APMEU) etc in collaboration with 

other periodic diagnostic surveys. Such information 

is passed on to the research and development 

centres or organizations during the annual National 

Research Extension Farmers Input linkage System 

(REFILS) planning meetings at NAERLS and at 

National Conferences, technical review meetings of 

ADPS, seminars and workshops. 

1.2.3 Affordability of Technology: For a 

technology to be adopted by farmers, it must be 

affordable. Affordability does not end at initial cost 

of the technology. It also includes repairs and 

maintenance cost, availability of personnel to 

operate or manage the technology and the impact of 

the technology either to the environment or the 

immediate user. 

1.2.4 Socio-cultural Compatibility of 

Technology: One of the reasons why some 

technologies are not adopted is because they may 

not be socially or culturally compatible with the 

people in the community where they are to be used. 

For instance, in a community where most of the 

available workforce is constituted by women, they 

may not be allowed to operate such machines or 

equipment. In such a situation, no matter how 

effective that technology is, the diffusion will be 

low.   

1.2.5 Literacy Level (of end users/farmers): 

Most Farmers in Nigeria do not have formal 

education and so are very conservative. They find it 

difficult to let go some of the age long agricultural 

practices that has been handed over to them by their 

fore fathers. Even when they are willing to learn, 

they lack the means through which they can be 

taught because of their literacy level. However, 

with proper extension services using local 

languages, this problem can be reduced. 

 

2. MATERIALS AND METHODS 

 

Field survey was conducted in relevant agricultural 

research institutes as well as government Ministries 

of agriculture close to Bayero University, Kano 

which includes Bauchi, Zaria and Kano. For each 

survey area, major agricultural institutions and 

agricultural research centres located within the area 

were identified and visited. The planters available 

in the organizations were physically identified; 

operational procedure was explained; and available 

literature collected; also pictures/operational 

procedure of their usage was captured using digital 

camera (Ibrahim, 2011).  

The planters that can be obtained from the internet 

are numerous and inexhaustible. Internet search 

was conducted at different times by using the 

keywords “manual and animal drawn planters”, 

“manually operated agricultural planters”, “planters 

for small scale farmers”, animal drawn planters“, 

planting machines,” “ available agricultural 

planters”. Relevant materials were downloaded 
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within the first 3 pages of the keyword search 

displayed.  

An adoption index (AI) developed by Ibrahim 

(2011) was used for the study. In order to 

determine the adoptability of the planters the 

inventory captured, an index for adoptability or an 

adoption index (AI) is derived from assessment of 

each of the planters based on nine criteria ranging 

from cost to safety of operation (Table 1). 

 

The AI was determined by examining all the 

features of a particular planter and ranked 

accordingly. Tables 2 and 3 show the scale and 

guide for the various criteria of assessment. 

 

Table 1: Criteria for Adoption 

S/NO Criteria for Adoption Code 

1 Cost C1 

2 Skill level required for operation C2 

3 Timelines and field efficiency C3 

4 durability and Versatility C4 

5 Ease of Maintenance C5 

6 Availability of spare parts C6 

7 Fabrication capability of Local Smiths C7 

8 Availability of raw material (Material of construction) C8 

9 Other Consideration (Health Safety) C9 

 

Table 2: Scale for Ranking Cost criterion 

Scale for scoring cost criterion degree of affordability 

< N 5,000.00 5 

N 5,000- N15,000 4 

N15,000-N25,000 3 

N25,000-N30,000 2 

N30,000-N50,000 1 

>N50,000.00 0 

 

Table 3: Scale for scoring skill of operation 

Skill level required Score 

Extremely high 0 

Very high 1 

High 2 

Moderate  3 

Low 4 

Very low 5 
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Table 4: Scale for scoring other criteria  

Ranking other criteria Scores 

Very High 5 

High 4 

Moderate 3 

Low 2 

Very low 1 

Poor 0 

 

The nine criteria were given weights depending on 

their perceived importance for adoption as shown 

in Table 5. Cost was given the highest ranking 

because most small- to medium-scale farmers that 

are going to adopt the planters in this inventory are 

mostly low income earners. Most seeds in Northern 

Nigeria (maize, sorghum, millet, rice) are usually 

planted without prior chemical dressing. Thus, a 

health criterion is given least weighting. Other 

criteria could easily be improved through training 

and retraining or improvisation.    

 

Table 5: Adoption criteria with assigned weights considered for optimum adoptability 

 

Code Adoption Criteria Description Optimum Weight 

for Adoption 

C1 Cost 4 

C2 Skill level required for operation 3 

C3 Timeliness and field efficiency 3 

C4 Durability and Versatility 2 

C5 Ease of Maintenance 2 

C6 Availability of spare parts 2 

C7 Fabrication capability of Local Smiths 2 

C8 Availability of raw material (Material of construction) 2 

C9 Other Consideration (Health Safety) 1 

TOTAL 21 

 

Thus, a score value between 0-5 (out of 5) (Tables 

2- 5) ranked each of the 9 adoption criteria. Each 

criterion score is multiplied by its respective 

assigned weight (Table 5) to give its weighted 

score (WS). The summation of the overall weighted 

scores for all the criteria divided by the total 

optimum weights of adoption (Total) gives the 

adoption index (AI) of the respective planter. For 

all the 57 planters captured in the inventory, 

Microsoft Excel spreadsheet was used in 

calculating the AI in accordance with Ibrahim 

(2011). The AI ranges from 0.0 to 1.0 which when 
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multiplied by 100 gives the percentage adoptability of the planter (Table 6).  

 

Table 6: Adoption Index (AI) interpretation 

 

AI range Interpretation 

65 – 100 % Can be easily adopted by the farmers without any intervention 

40 – 64 % Recommended for adoption but requires certain level of technical intervention in 

areas with lower weighted score (WS).  

0 – 40 % Not Recommended for adoption in the near future. 

 

 

 

 

4.0 RESULTS AND DISCUSSION 

 

4.1 Results 

All the fifty seven (57) planters captured in the 

inventory scored more than 65 % AI and could thus 

be easily adopted without any intervention. It can 

easily be seen from Figure 1 that the animal drawn 

tool frame for seeding (IS17) has the highest draft 

requirement for planters captured from internet 

while the IS34 requires the highest labour and IS12 

posses the highest weight. Figure 2 shows that IS 

21 and 27 are having the highest field capacities for 

animal drawn planters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Comparison of labour requirement, draft and weight of animal drawn types of planters  
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Figure 2: Chart for field capacity of animal drawn types of planters 

 

4.2 Discussion of Results 

Nigeria is in dire need of improved tools in order to 

improve farming operational activities and 

processing tasks. Equipment factors that need to be 

improved include, sowing time, reduced working 

draft, increased field capacity, plant population and 

uniformity/layout consistency. Other factors 

include yield and weed management. Some animal 

drawn planter can save sowing time by 86.6 % 

compared to manual sowing (Tarig et al., 2013). 

This implement will improve timeliness in 

Northern Nigeria as the growing season is getting 

shorter because of erratic rainfall patterns due to 

global warming. It also gave better crop 

establishment, distribution and uniformity of plant 

population which resulted in higher yield (1583.9 

kg/ha) than that of manual treatment (998 kg/ha) 

(Tarig et al., 2013).  

 

4. CONCLUSION 

 

Many Universities, research institutes and private 

organizations have been devoting efforts toward 

developing planting devices to enhance better 

mechanization of agriculture. An inventory of such 

devices for small and medium scale farmers for 

adoption in Northern Nigeria was conducted in this 

study. From this study, the following conclusions 

can be made: 

1. A lot of planting equipment and 

accessories are available that could significantly 

improve the productivity of farmers in Northern 

Nigeria. However, most farmers in this region are 

not even aware of their existence; 

2. A lot of similarities concerning design, 

mode of operation and crops being planted exist 

between the planters in the inventory; 
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3. All the planting devices reported could easily be adopted in Northern Nigeria. 
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